THE MINISTRY OF HEALTHCARE OF THE REPUBLIC OF KAZAKHSTAN
NSEE "KAZAKHSTAN-RUSSIAN MEDICAL UNIVERSITY"

N.T. Jainakbayev,
A.A. Khamzin,
R.A. Frolov

Textbook

Almaty 2019



THE MINISTRY OF HEALTHCARE OF THE REPUBLIC OF KAZAKHSTAN
NSEE "KAZAKHSTAN-RUSSIAN MEDICAL UNIVERSITY"

N.T. Jainakbayey, A.A. Khamzin, R.A. Frolov

UROLOGY
(Textbook)

O  MWEGGM Kasanctan-Paond

IMemmurmnri- g yibEpeaETL iramem s
R

Almary] N2
20090 Y  Hyo Kasaerensrn P o
Mg s FHABA 1 Caigyino iy

= 1599 1




YK G16.60075.8)
ERE 56,971
Adi

Heviewers:
I. Dr. Crigrgie Bosgini - Professor, Urology Consuliant, AS5T Valle { Hona

2. Malikh M. Arcl  Moember of Ewropean Associztion of Urabsgy, Discike of Medicol Scionogs,
JEC “Scientilic Center of Urology named after B, U, Deharbusynon ™

Auiors:

I. K.T. Jainakbayey - [Docwor of Medical Sciences, Professor. Rector of the NSEE “Karsakhstan-

Russipn Medical University™

2. AA. Khamzin - Doctor of Medical Sciences, an active member of the Furopean Association of
Urclogists, an active member of the Professions] Associstion of Andrologisis of Russia, head of
Urology course of the Depariment of General Surgery with courses of the NSEE “Kazkhsian-

Russian Medical Universicy®

3, R.A. Frolov - MD, assistant of Urology course of the Department of CGeneral Surgery with
courses of the NSEE "Kazakhstan-Russian Medical Liniversity™

J40 Urology: Tewibook ¢ N.T. Jainakbaycv, A.A. Khamzin, R.A. Frolov. - Almaty N5LE
“Karakhswan- Russian Medical University™, 2009, - 38K p,

ISEBN 9TR-601-TRIE-12-6

The wxtbook contains maicrial on the basic concepss in urology, andrology and
urogynecology, touches on the pathogencsis, clinical picture. duagnosis, treatment and prevention ol
the most common discases in these disciplines. The material s presented in accondance wﬂa.:nu
State Standard and the Model Curriculum for Urology and Andrology. The texthook was compifed
using the recommendations of the European Association of Urology 2014, 2015, 2016, as well 22

data from the educational site medscape.com
VK 616600758

BEK 56.9373

. r
The Republican state enterprise on the right of economic mansgement “Republican ﬁTTﬂ
for Healthcare Develupment™ of the Ministry of Healtheare of the Republic of Kazakhsian (Ml
from 14.06.2059) recommends this book as a texibook for higher education institulions.

14
ISEN 978-601-T938-12-6 € N.T lainakbayev, A A, Khamm, RA. Frolov. 20



urclogy | 2019

Table of contents

st O A BFEWIBEIOIIS ..o veeis e eeesss s st ecs i s smtmsssb et s b e sm bt a s s s st st smiaene B
gt T s (S 5

1. Urology as a scicotific and clinical discipline. History of urelogy.
Subdisciplines of  wrology.  Minimally-invasive nmlw
[y P S S —
i.1. Urology as a scientific and clinical discipling..........occcocrieserecsanns ﬁ
i.2. History of urology.... BSOSO
1.3. Subdisciplines of u‘nloggr P |
1.4, Minimally-invasive urnln-gu:al :u:gtr]r ........................................... 13

1. Anatomy and ph}rﬂnhgy of the umgenihl s:mum SS— '
1l. Kidneys .. bt SR
1.5, Male g:r.'mtal nrgnm . .
25.2 Tm:[c]es Y | |
2513, Frnslnll: PSR
25 5 Bulbouretheal glmds OSSO OROIOT - |
256, Penis .. .48

3. The main I,j'ltlptﬂml Iu urﬂnm'. paln -r:h-:es in lhe ::t of mlﬂurlﬁnm
quantitative and qualitative changes in urine, pathological diuurge
from th:: urethra and changes in SPerm e .

L fr Changcs in Ih: iu:t nt'mluruntmn ... |
33, Quantative ChanBes I UE ..o s e 6l
34. Qualifatrve changes in unne . SE———— ] |
3.5. Pathological discharge from Ih: ure:hrn ISR %
36, Changes in sperm .. &5

4. Clinical methods of examination: ln-lulu, Fhﬁkﬂl examination and
palpation. lluﬂlm.,, ultrunl-d., I—rl.} and other methods of
examination .. R — PR |
4.1, .A.nmuuus ST | |
4.2, Physical ru:mmltl.l:rn SRS PO | |
A3, PAlPION oo semrorsnren s omsmsems s T2
4.4, Laboratory m:lhnda T —— |
4.5, Llirasound examii@ilion ........c.ocemermroeemmessommn i imeessinmnr sersmssanis T

S R




| urelogy

7.

10. Uralogienl trauma: basic provisions ...

. Clinical manifestation, diagnostic, treatment and  prevention  of

urolithiasis. . e e i N
5L [..ll'l.}lll.hlﬂi-lh [he::rlt‘s I'H'I:'H.'!!- uf"-lmh.::-u n'-.-k I'.lr.luh PETITE. |
5.2, Chnical manileststion R UU— 1 ]
. SRR R A e TR SRR I (R AR AR IGTR Y | 1 |
B . “ETBRETTIIRILL e o o ) s O e e P B SF PRSP\ | -
T T T e O P L O e S PR R [

+ Uralogical iafections: actuality, clussification, clinical manifestation,

diagnostic tools and treatment of acute pyelonephritis, cyvstifis,
urethritis, bacterial pmlnlilh. cpidklvmhi: and orchitis . 112
6.1.  Actuality ... s b b e B i b e b e i aiiciy T
Bl (.Iu:i:ll"l.:llum ................................................................... 112
6.3.  Acute pyelonephritis and cyvstitis and :Ilillll'i OUR—
63,1, Acute pyelonephritiz in adulis [ullmm]'li::.al-.d r:nmpli-:.nml} 113
6.3.2. Acute episode of cystitis (lower urnary tract infection) in adults
(uncomplicalod. complicated) ... i 22

6.5. Bacterial prostatitis ... R e eV v diialid 117
.6, Lpidldrmﬂrﬁnndnnhlﬂﬁ w131
Clinical manifestation, d’ingnnsﬂ: and treatment of muln: lower urinlr}
tract sympioms . T35
1. Fpl:h_rmning}- .n:mnlug_y :Lnd ]'Iﬂlhﬂ-l‘lh}'hlﬂllll.,}' FUURP—— . |
7.2, [Duagnostics ... i AR L o
7.3, Conservative ln:utmml 137
T, Surgical trentmenl e ; - 138
Benign prosiatic hypt.-rpluln du:;umrlic. -:nnuruﬁw nnd nurgrn
metheds of treatment | — - 141
R1. Epideminlogy, umnd::g}' und rmhmh}-slnlngy ....................... 141
B2 Classificmion ... : S——p—— | |
B.3.  Symptoms and clinical manilistation. il s e
8.4, Diagnostic . RSSOy | _
B.5. Treatment .. 144
Dncnlogy dls-rnm uf uﬂnur:, l:rm:L min :}mptu-nu.. ﬁingnmltc il
EtBOS OF BPEREMICIT .o oo smeres e et bga 2 eien 148
0.1,  Rennl coll COrcinomi .. ..o maminmsssrisesissimemssmsnasis 148
0,2, BIAGHET CRACET ..ooviovericsrieisirssssoms et ssmensos et issssssmsasmsasarrssssaresns | 30

9.3. Primary un:tl:rul:nrcmmnu RERRE |-
S— %

= 1T

0.1, -Actuslity, classifiCation .......cssms aaiimsissrerassissi § 10
0.2, REfa] MU «ooeereces e veressrersscmrmersesssamsmsssessssassaseesanerseceyas biibepiassaass | D
D03 Traerin OF MPEEENS i...ive v ivrisasasnnrnnissnamsnsssbssiotbiiid b iss et ret § O
10.4., Trauma of the blsdder .o | B4

0.4,  Prosde cancer |



Llrn!m[ w19

11 Urogenital anomalies: renal anomalies, anomalies of ureter, anomalies
of wrinary bladder, asnomalies of male wrethra and testicular
T I L i F o L B e i O g T R 194
111 Bendl anomalies .. i o b 4 b e i i i et R
11.2, Anomalies of urrbl:r e e b e i e v I
113, Anomalics of urinary hLu.dd:r ........................................................ 2Kk
TL4. Anomalics ol male wreihrm ittt 212
L. Anomalies oF Semt e s o i i el i 216

12. Urinary incontinence, Overactive bladder ..o, 22
12.1. Urinary incontinenge | R T e T
1.2, Owveractive bladder .. 239

13. Erectile dvsfunction. Fr!llﬂlhll'l'.' tiltﬂhl.hlt Dcllj'l.'d. :]mhllul , 256
13.1. Erectile dysfunction ... i SRR e, B L.
13.2. Premature L.j.lll!l.llll!ll]Tl .................................................................... 288
133, Deluyed ejaculdibon .....o.o-eeodiismm PEE = T W NN ST TR 304

14, Miale infertiliny, Male hjrpnuln:ldhm ............................................... izl
14.0. Maule inferlity .. S e e e e A e
14.2. Mule h'_-.rpuu-:nldmn ....... . - 1

PUETEIBIICES cvosiosiessosbossmtsise s mbbsbsassmbbs et samran b reprans e ramss ——— 379

(5,11



2019 | Urelogy

List of abbreviations

5-ARls - S-alpha-reductase
inhibitors

ADT - androgen deprivation
therapy

BC - bladder cancer

BCG - bacillus Calmetie-Ciuérin

BPE - benign prostatic
enlargement

BFH - benign prostatmc
hyperplasia

CT = computed tomography

DRE - digital recial examination

GFR - glomenaltur filtration rade

HIFU = high-intensity focused
ultrasound of the prostate

Hol.EP ~ Holmium laser
enucleation of the prostate

HoL.RP - Holmium laser
resection of the prostaie
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IVC = infenior vena cava
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LESS - laparoendosopio single-
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LUTS = lower urinary tract
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MIS - minimally-invasive
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irmnsluminal endoscopic surgery
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PCa— prostalc cancer
PET — positrog-emission
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QoL - quality of life
ROCC — penal cell carcioma
RP - radical prostatectomy
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TUNA - transurethral neadle
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TURR - tmnsurethml resection

al the bladder

TURP - trunsurethral resection
of the prostaie

U = urethral carcinoma
UPJ = preteropelvie junction
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UTI — urinary tract imfecton

VCUG - vouding
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YUR - vesicowreternl reflux
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Inireduciion

About o hundred years ago, at the beginning of the twentieth century, urology
was an integral part of surgery. Then, with the discovery of X-rays and its propertics,
the development of disgnostics, urology separated from surgery and becume an
independent pren of medicine. Despite this, o significant component in the treatment
of urogemital disenses belongs precisely 1o surgery. According to the WHO, in the
struciure of martaliny of the populstion of economically developed countries, discases
of the peniourinary sysiem occupy the Tth place and constituie 2,5=3% of all capses
of death. Bul at the same time, they affhict people of all ages, ond especially the able-
bodicd population, cassing temporary disability and disability of a significant number
of the able-bodwed population, and thus cousing enormous economic damage to the
LY.

Urodogy should take its rightful place, sinee urological diseises account for 10-

| 2% of the wotal morbidity of the population, is one of the leading couses of declining
guality ol life, disability and morality, cresies a number of socinl and economic

problems

Continuous medical education requires providing information in the form of
modern texibooks and texibooks containing both complete information on the main
problems and in the form of brief information for better mastering the material, The
specinl attractivencss of this method of trmming lies i the most optimal conditions,
not only for practical use and assimilution of useful achicvements of technical

progress, but also for self-monitoring.

The proposed textbook on urology conlains the most modern information on
new methods of diagnesis and reatment of urological diseases. Some of them are
only beginning to be applied in practical activities, but their wide introduction is a

matter of the next few years,

The textbook is imended for students (bachelors), and can also be wsed for
inems, residents and medical practitionges,

M. T. Jainakbayev - Doctor of Medical Sciences, Professor,
Rector of the NSEE “Kazakhstan-Russian Medical Universaty™
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Theme # 1: Lrology as a scientific and clinical discipline, History of
uralogy. Subdisciplines of urology. Minimally-invasive urological surgery

1.1 Urnlogy as a scientific and clinical discipline

Urology, 45 a clinical discipling,
s one of the rapidly improving
branches of medicine. A feature of
modemn urology is the availability of a
wide choice of high-tech diagnostic
methods, allowmg to establish a
diagnosis regardless of the stage of the
disease, end then fo select adequate and
effective  methods  of  weatment
(conservative  andfor  operational ),
Another important pomt i5 the fact that
urology deals with both prevention and
metaphylaxis of disenses  of  the
pemtoarinary system [3].

It is as & climical discipline that i
will be more correct to call this branch
wrogenital surgery, although often
specinlists resort only (o medical
treatment of discases ol the Temale
urinary and male urnary tract. Thus,
unlike nephrology, urology is a surgical
discipline. The organs of the urinary
system, of which urology is involved,
tncludes the upper (kidneys, urcters)
and the lower wrinary tracl {urinary
bladder, urcthra), as well as the male
genilal  organs  (testicles  with
rppendages, seminal vesicles, prostate,
penis). In most countries, urologists are
alse engaged in adrenal gland swigery.

In addition, there is & specl
discipline - andrology, which deals
only with discases of the male genial
organs.

Urology as an  independem
discipline was separated from surgery

in the second half of the 1%ih century.
However, descriptions of discases of
the pgenitourinary organs and  some
methods of treatment  (stonc-culling.
stong  crushing, catheterization) are
found in literary archives of Ancient
India and the Roman Empire.

Urologie pathologies occur 0
people of all ages. Eating low-quality
foads. sedentary lifestyle, hypothermia,
and  other  unfvorable  factors
contribute 1o the development of many
diseases of the genitourinary sysicm
Modemn methods  allow  quick  and
effective  solution of the problem
associated with various disorders of the
EEniturinnry sysicm,

XX century was marked by the
wide introduction of new methods of
dingnosis and treatment of urological
disenses  into  medicine.  The
introduction of equipment based on X-
ry radiation, endoscopic equipment.
the oncomarker coverage has made ns
corrections in the diagnosis of discasces
ol the urogenital organs.

Musdern miethids have
deservedly begun 1o occupy a leading
position  in the  urology  practice
Brachytherapy. endov ideosurgical
interventions, HIFU of the prostate and
robotic  operations  have become 8
serious addition to the already available
and  seccessfully  used  munimally
mvasive techniques in urology.
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The wrgency of urology is the
witde  spremd  of diseasezs ol  the
urogenital system. S0, according 10
global studies, there are B30 D00 deaths
por vear (1.4% of all canses ol death
and 1.0% of all disalulities) for kidney
and urinary tract discases [2].

The main urelogic discases ore;
1. Inflammatory discases:

o Pyelonephritis
{from Greek mielols pyelos,
"basin® 4+ vepphic nephnds,
"kidney™ 4+ sufTix —ikis
suggesting "inflammation™) is an
inflmmaion of the
kidney tisaue, calyces, and renal
pelvis;

o Cystitis (from Greek spot; —
Mladder + suflix —itis sugmesting
"inflammaiion™) is an
inflammation of the wrninary
bladder;

& Prostatitis is an inflammation of
the prostate gland;

o Vesicalitis or spermatocystitis,
ts a disease that iy characterized

by milammation of the seminal
vesicles;

o Urcthritis is an inflammation of
the urethrn;

o Balanoposthitis is n
inflammation of the plans of
penis;

o Orchitis 5 o inflommation of
the testiche;

o Epididymitis is an inflammation
of the epididymis;

o Orchiepididymitis i5 an
inflammation of the testicle and
its epadidyrnis.

L. Traumatic injuries of  the
urigenital sysicm:

1, Oncological
uregenital system;

4, Benign prostatic hyperplasia;
5. Urolithiasis;
6. Uragenital abnormalities,

diseases of  the

1.2 History of urology

Urinary and  genital  diseases
hive been  around  since  bme
immemarial [1].

We know this from the evidence
left behind - urinary stones discovered
in Egyptinn mummics and alongside
numerous  skebetnl remain sand 0
vestiges of ancient civilisations such as
paintings and writing tablets (Fig. 1)

From histoncal surces, it is
krown that in the ancicni limes such

urological operations es castration for
the purpese  of  punishment  and
eircumcision for religious reasons were
performed, but sometimes they were
performed  for medical reasons,  fior

example, cystolithotomy by ancient
Greeks or cahetervmtion of the bladder

in case of urine retention inoancient
India

The famous Greek physecian and

philosopher  Hippocrates in the Sth
century BC first documented the basic



Fig. 1 - Urnlogy in Ancienl Egypl
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principles of medical practice, and
described the symploms of many
diseases, Laler, afier 7 centunies, CGalen
contmued  research and  gave
descriptions and urological discases,
and alsp left recommendations  for
treatment.

In the Middle Ages in Europe, in
conneéction with the misuse of religion,
like other industries, medicine  has
suffered o decline. However, ot that
time, s apogee reached the Arab
medicing led by  Avicenna, which,
among  other  things,  described
urological discases [1].

Shortly before the beginning of
ihe Renaissance, barbers were known
who, along with the main activity, were
alsp engaged in extracting stoncs from
the bladder (cystolithotomy was
performed) (Fig, 2).

Then, with the discovery of the
Bacon circulatory system in the 17th

pnd 18th centuries and the invenbion of

the microscope by Leeuwenhoeck,
even without becoming an independent

disciplineg, urology ook these
inventions into 1% arsenal.

However, these innovalions were
ol widely used, and the spectrum of
pperations included o cathetenzinen of
the bladder, cystolithoiomy, and later
the doctors of Lusituno and Laguna
began trying 1o bougie the urcthra
under strictures,

Fig. 2 - Lithotomy in Middle Apes
i a g fmm
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In most cases, in the detection of
uwrological  diseases,  conservative
ircatment was  prescribed,  primarly
phytotherapy.

bdnrianus Sancius describes g set
of tools necessary for the production of
stone-culling, under the name of "large
sot” ("le grand appareib) (Fig. 3). The
latier consisis of* o conduclor, G Az,
a probe, dilaiors of the wound, stone
forceps, a spoon for stones and others.


http://www.circlist.dc/bcschncidung.jpi

U'ﬁﬂ'u' Fih L)

The novelly of this ilechmgue
was thal he used o conductor inserted
it ihe wrethra and & bladder for
orientilion when producing o cut on the
perineum 1o the lefi of the midline,
wherens before, before the introduction
of the conductor, the onentafion was
performed with the help of fngers
inseried into the roctum.

b= "
aﬁnﬁ
—

Fig. 3 = “Larpe sei” for stone-cutting
il waravea frers
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And only at the beginning of the
XIX century were introduced the first
tools for conducting urethroscopy and
cystoscopy by such  scienbisls s
Benique, Lewis and Ficher [1].

However, they faced a huge
problem - there was no high-quality
lighting to improve the visibility of the
area under investigation,

And only in 1877, when electne
lighting  fixtures began 1o be
introduced, Mox Nitze performed the
world's first  qualitative cystoscopy
using a lighting element (lamp). This
wis o huge breakthrough in urology
and endoscopy as a whole, since from
that moment the diagnosis of lower

urinary tract diseases was much easier,
{Fig_ 4).

'\___H
—

— e
Dt ier——

Fig. 4 - M. MNitze's eysioscope
] rubions el s sl
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This was followed by a senies of
imparant madifications of endoscopic
instruments, S0, after several decades,
Albarran invented a special mechanism
for adjusting the tip of the cystoscope,
as a result of which it became possible
to cathetenize the ureters (Fig. 5, Fig.
&),

As @ conséguence, doctors were
given the opportunity to neceive a
portion of urine from each kidney
separntely, by  conducting  its
microscopy. In particular, this was very

important  for  determiming  the
localization of the inflammatory
process ( for example, tuberculosis).

Then came the era of X-ray
diagnostics:

- 1895 - the discovery of X-rays
{ Roengten);

- the beginming of the 20th
century - visualization of the urinary
tract by introducing X-ray posilive
probes and catheters (Chevassu);

[
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Fig. 5 « First enbuscopic aperations in
araligy
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= 1929 - mireduction of renal
arteriography and aortography
{Sanios);

- 1923 (Rowntree), 1929
iLitchenberg) - development of a
technique for intravenous excreélory

urography.

In parallel with the diagnosis,
trestment  methods  developed,  in
particular urogenital surpery, and in
[86% o radical nephrectomy {Simon)
was performed for the first time, and in
|9 - m prosiatectomy (Freyer).

In 1929, with the discovery of
penicillin by Fleming. the medical

trcatment of discases of the urogenitil
kystem began to develop achively.

From the =ame time, hormone.
cnzyme, and hematherapy were rapidly
introdouced, and many drugs began o
be imjected intravenowsly,

Bince that moment, urology has
become ong of the first diseiplines o
separale from general surgery, laking
into account the features of dingnosis
and treatment (X-ray diagnostcs and
endoscopy). 5o, in 1926, M. Stem
performed  the  first  transurcthral
resection of the prostie, and  since
then, endoscome surgery bas tmken o
lending position in wrology

Over the past 3 decades, o
number of high-tech diagnostic and
treatment  methods,  presented by
wrodynamic studies, [ TAT PR TS
rexominee and computer lomography,
ulirasound  disgnosties, the wse of
radioigolopes, genetic and
mmmunolopical  lests,  heve  been
mvented and put into practice,

The surgery i wrolooy  his
undergone  tremendous changes.
Leparoscopic and mbotic surgery wis
introduced (1991, for the first tme

——r—

Rl L L L L E

i s 110 e

Fig. 6 = First instruments for codourolegical aperaliivmns
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lnparoscopie nephrectomy WS
performed by Clayman), remote and
conbict laser lithotripsy in wrolithiasas
became  available, prosthetics  (in
paricular, with  severe  erectile
dvslunction) were actively used.

The newest antibiotics allow us
o overcome the resistance  of
I1'I|L'h|1|.|n=rnniu|h (EH] |'I|'-l.":|'l:1.1".llil.1l'l.‘i. i
patients with inflammatory urological
diseasgs,

Kidney  transplantation  and
dialysis therapy  for  chromie  renal
filure  have become 8 huge
achicvemeni, saml oncourslogy has also
mude propress by introducing  genc,
immune, radiotherapy and many other
micthods into treatment.

In connection with the general
wvuilability i the Inemet,
telemedicine is gaining i speed in
urelogy, making it possible o dingnosg
disenges aml ireat pralienis living fr
from large settbements, We would
especially like to note the fact that

urologists were one of the first 1o use
robotic surgery in the treatment (Fig. 7)

(7}

Fig. 7 - Robatic-assisied urolegy
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And in our opinion, this is only
the beginning, because there are still
many unresolved problems that will
soon be solved by rapid progress m
urclasgy

1.3 Subdisciplints of urology

Narrow  speciahsts of cach
branch sharpen their skalls, Improve
their qualifications in accordance with
their sub-discipline, which allows 10
achicve pood results in the diagnosis
il treatment of discases of the penio-
urinary tract |3, 8]

Endourclogy 15 @ surgical

h‘rliﬂi.'h ol urﬂlug'_l.'. the maL feature of

which is conducting eperations B
nlroducing  instruments through  the
uirgtheg

At the moment it i one of the
main branches used in urology. This
jechnique allows you 1o perform
surgery for BPH. grethnl  tumors,
hladder, prostale, for stones in the
urinary tract [4).

Laparescopy - @ branch of
rology, the main feature of which 15
the carrying oul of operations by
spccial instrumenis that ore inscried
hrough lifte skin incistons {0,5-1.0 cm
in i-L';'I]_:HII- Accordingly, due 1o the
ikl invasiveness, many oOpen
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operations have been replaced by
laparoscopic ones.

Recently, the introduction of
robols has come to the aid of this
technigque.

Oncourology is involved in the
treatment of twmors of the urogenital
tract, such as prostate cancer, bladder
tumors, penile and testicular cancer,
kidney tumaors.

Recently oncourologists wuse in
their arsenal of minimally invasive
operations, which will be written
below.

MNewrourology a narrow branch
of urology, engaged in the diagnosis
and treastrment of diseases of the
nervous system, causing problems with
urination.

For example, traumatic spinal
cord injury, Parkinson's discase or
stroke are often accompanied by
incontinence or urinary relention.

One of the main diagnostic
methods in this industry s urodynamic
research. According to the diapnosed
diagnosis, adequate treatment s
prescribed, so, with inconlinence urine
is used anticholinergic drugs, and if
ineffectiveness resorts (0 botulinum
toxin, which is injected into the wall of
the bladder.

Pedistric urology deals with the
diagnosis and treatment of discases of
the genitourinary system in children.

The most common diagnoses in
pediatric  urology are  hydrocele,
eryplorchidism, varicocele,

hypospadias, cpispadias, enuresis, and
vesicoureieral reflux.,

Androlegy (in our opinion, an
independent discipline) stands out as
part of wuwrology, engaped in ihe
diagnosis and treatment of diseases of
the male sexual system.

The main topics that andrology
deals with are: male hvpogonadism,
male infertility, erectile dysfunction
and premature gjaculation,
inflammatory diseases of male genital
organs [5, 6].

Reconstroctive wrology iz @
special branch of urology, whose task
i% 1o restore the structure and funclion
of the organs of the genitourinary
system.

In  such  operations  and
manipulations may need patients who
have suffered trauma, ialrogenic
damage, as well as severe birth, which
leads o a defect in the organs of the
urinary traci.

Female wrology is the umt of
urology, which deals with the diagnosis
and treatment of urinary incontinence,
prolapse of pelvic organs and 3
hyperactive bladder,

The female pelvic floor has somc
differences from the male pelvic Moor,
therefore, taking into account the
physiological and anatomical features.
specific diagnostics and then treatment
are necessary. A highly specialized
specialist in female uwrology will be
able 1o select adequate treatment
according to a specific diagnosis.
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Transplant urelogy. To date,
the most frequently transplanted organ
i% the kidney. For the first time kidney
transplantation was conducted m the
50th wears of the bwenticth contury.
The essence of this operaton i35 fo
remove the bealthy donor kidney and
further transplant @1 0 a récipient
suffering from chronic renal failure.

Phthizioprelogy. Tuberculosis
of the genitourimary system 15 the most
frequent extra-local localization of a
specific process. According to the data
of Brazithan colleagues published in
2008, i patients with tuberculosis of
the EEnilourinary system, a
dysfunctional kidney is diagnosed in
27% of cases, and a total renal failure
of 7.5%. According to Iramian experns,

half of the patients showed ureteral
strictures and bladder lesions, as well
as lack of kidney function. [n Japan,
where there is litile genitourinary
tubsrculosis in general, doctors for a
long time make an erroneous diagnosis,
unable even to admit that jn their
country someone can get tuberculosis
of the kidmeys or genitals. As a result,
each third patient is removed kidney
due to irreversible damage to her
tuberculosis.

Thus, urglogy is an independent
clinical discipline dealing with & wide
range of diseases of the genitourinary
system. More details will be given in
the following lectures,

1.4 Minimally-invasive urological surgery

in recent years, every medical
discipline has sought to provide survey
and irearment services as painlessly as
possible. Mo exception is urology,
including, being a surgical branch [7].

This, minimally invasive
surgery (MIS) is preferred, which
includes a hupe set of procedures and
manipulations, as a result of which
open cavity operaticns are replaced by
closed and local procedures with
minimal irauma.

The main goal of minimally
invasive surgery is to reduce pain
during surgery and during the
postoperative period, reduce tissuc and
organ  trauma, and  shorien
hospitalization  times,  which 11
imporianl in economic  lerms. In
addition, the gross cosmetic defect

chserved afler open interventions is
also climinated.

Applicable 1o urology, MIS is
represenied by laparoscopy,
endoscopy, as well as by robotic
techniques that allow the diagnosis and
treatment of discases of the urinary
tract.

Laparoscopic  technique  of
operations originates from endoscopy,
whien using a tool and a light source,
the mucous membrane of the rectum,
the uterine cavity and the bladder were
examined, Pioneers in the fisld of
laparoscopy are  gymecologisis  and
surgeons who began to  perform
operations as carly as the beginning of
the 20th century, and only in June 1950
the first urological laparoscopic
operstion  was  performed -
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nephrectomy  for  kidney  cancer
And now. after 3 decades, laparoscopic
urnlogy is being introduced more and
more and becomes more and more
standard Tor diagnosis and treatment.,

The constantly improved
tﬂ’.‘.‘hl‘lil:qr.u' of  conducting  such
operations  mms  to peduce  the
percentage of complications, shoren
the penod of rehabilitation ofier
surgery, and 1o achieve the best
COsmelic result,
Instead of the waditionally wsed 3-6
Irocars necessary o provide acoess o
miternnl organs and tissue dissection.
trocars, [laparoscopes and  surgical
mstruments  of smaller sizes  and
diameters are increasimgly being used
o minimize trauma 1o ongans and
tissues. The smallest cosmetic defiect
remains  after  operations  through
naotural  opemings,  the  so-called
transluminal  surgery or NOTES
natural orifice transluminal endoscopi;

surgery.

The twopic of mimmally invasive
surgery in urology 5 50 urgent that a
special working group was created that
combined NOTES and luparoendosopic
single-site surgery (LESS) concepls
under one term in order 1o clanfy the
CXPors,

Below, the mmn sublypes of
minimally invasive urology will be
described in detail,

NOTES (natural  orifice
transluminal endoscopic  surgery).
An amazing technique. the basic
principle of which is to conduct
operations through natural openings,

that is, without cuiting the skin of the
abdomnal wall,

Histoncally, the firt was access
through the incision of the stomach
wall, bul &t present oecess o the
abdomingl cavity and retroperitoneal
spuce is increasingly carried through
the incision of the vagmal wall, bladder
amd rectum. Thus, first, o cosmelic
defect 15 eliminated, beeause there are
no gross scars left on the swiace of the
buody. and secondly, complications such
s a hemin or suppuration of a
postoperutive wound thal often sccur
afier irnditional laparoscopic operations
arc absent after the operation, This is
especially imporiant for patients m o the
high-risk group,

Similar operations began 1o be
mtroduced relatively recently (only 2
decades), Then nephrectomy  wias
performed through trensvaginal access
{in laboratory animals). OF coumse,
most  transluminsl  operations  are
performed in gynecology and surgery,
for ecxample. transvaginal  tubal
ligation, pariial  hystereciomy, and
cholecysivclomy.

Given the success in  the

conducted  operations on  ammals,
several groups of scientists began 10
apply  such nccesses  in humans
{ peritoncascopy, cholecystectomy,

appendectomy and others),

A highly progressive  and
promusing  indusiry  could not  stop
development, and due o the rpid poce
of improvement, o special consortiim
was organized (the Nawral Onfice

Surgery Consortium  for  Assessment
and Research (NOSCAR) Working
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Group) whese task was to develope
tactics for conducting translumingl
potienis undergoing SUrgery.

So, o number of issues solved by
this community consisted of prevention
of infection, ways of wound closure
and suturing, as well as treatment of
possible complications. Thus, a number
of recommendations have been made
abowt antibiotic proplyylaxis, and even
special devices have been designed 1o
cover the defect of the hollow organ.,
An micresting fact i that  some
rescarchers allowed an  independent

¢losure of the defiect.

The working proup led by
Clayman conducted a unigue operation

- nephrectomy using a single  pert,
intresdueed through transvaginal access
{in labormiory ammals). The diameter
of the msalled port was only 1.2 om,
through which  the  four-channel!
platform  (TransPort Multi-Lumen
Chperating Platform) was introduced.

Ancilier iechnigue wis sugiesicd
by w group of seenfizis led by Lima,
who performed nephrectomy through 2
accesses (trunsvesical and transgastric ).

Having gained greal experience
in this field, the members of the
working group of the consortium
became not only the authors of new
terminology and techniques, but alse
gave the opportunity 1¢ learm  this
brunch of surgery W other specialisis
from around the workd.

Undoubtedly, there ire
unanswered  gquestions, for  example,
there 15 no relioble data on the level of
pain  reduction i the wea of o
postoperstive wound, a8 well as the

occurrence of an infectious process n
the abdominal cavity as o result of
perforation of the hollow organ,

A special issue is for people with
obesity, because they have difficulty
sccessing the body due to the large
mmount of visceral fat. In addition,
transluminal surgery requires special
gkills, specal tools, mnd, of course,
technically difficult. Therefore, there is
& wide field for research, and perhaps
one of the readers of this wexibook will
become o high-level specialist in
minimally nvasive surgery.

LESS (laparoendoscopic
single-site sUrgery). Sandard
laparoscopic operations are perfonmed
using 3 or mone ports, one of which is
reservid for the camera and several
ports for mstruments,

Fig. 8 - Laparcendoscopic single-pari
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production brings 1o the attention the

newest lools, the use of which reduces

the mumabization. At the moment, &

technique  is  being  introduced o

;nlnulul:c several tools via | port (Fig
]

Pioneers in s area performed
cholecystectomy  and  appendectomy,
using just one port. introducing it
transabdominally, The first to introduce
single-port  laparoscopy  in  urology
were  Rana  end  colleagues who
performed nephrectomy anel
wreterolitholomy {trunsperiioneally)
using the R-Port® SPA system.

This system was  successfully
used by & group of researchers led by
Desai, who  twice  performed
nephrectomy and pyeloplasty,
imtraducing  the port transumbilically.
Undoubtedly, not standard laparoscopic
instruments were used, bot special, in
particular, a two-millimeter needle pon
for suturing. Lmer, the same working
group performed a partial nephrectomy
using a similar one-port technigue.

Implemented in practice
laparoscopic  (single-port)  Uni-X
system, & team of specralists led by
Kaouk conducted 4 sacrocolpopexies, |
wedge-shaped resection of the kidney,
| radical nephrectomy, 4 renal
cryotherapies  and 4 radical
prostatectomies.

To date, Desai and others have
reported successful single-por
ransvesical enucleations of the prostale
with a volume greater than 80 em’.

Explicit advantages of LESS - in
carrving oul the operation using only
one port, however, the range of

movement of lools s subsiuntally
hmited. The scar after such an
operation  is hidden in the navel
opening and 15 almost invisible, which
15 of considerable importance when
performing  operations  for  young
WO

A compurative smdy of single-
port  and  standard  laparoscopic
nephrectomy  revealed  the  same

efficacy of bath types of operations. OF
course. taking mlo  sccount  the
cosmelic  effect LESS s more
prefernble. while o larper study is
neggded 1o dentily all the mdvantages
and disadvantages of this lechnigue.

NS (needlescopic  surgery).
Modified laparoscopy, which uses not
5-10 mm pors, bul pors with a
diameter of less than 3 mm. Initially,
this  techmigue was  used by
gynecologists,  but  primarily  for
diagnosis, but later it was also used for
therupeutic purposes,

OF course, the technique loscs its
meaning  when  performing  radical
operations with the removal of the
organ, to extract which il 15 necessary
to expand the inciseon,

Such operations minimize the
risks of forming postoperative hermias,
leave behind wounds that do not
require suturing, and, as a result, do nol
leave a gross cosmetic defect. Among
the shoricomings, it can be noted that
instruments of this diameter (jess that
3 mm) are very fragile and requir®
special skills from the surgeon.

With the help of the NS, Soble
and Gill successfully carried oul
nephreretheciomy and  adrenalectomy
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(stamdard + acupuncture pors). Thus,
during the camving owt of the
nocdlepscopic  adrenalectomy,  blood
loss, operation time and hospitalizaton
time were reduced in comparizon with
standard lnparoscopy,

Unfortunately, due to technical
difficulties and expensive equipment,
this  method was not  widely
implemented in urological practice, but
some mstruments are successfully used
in LESS

FR {Mexible robats).
Conducting minimally invasive
aperations requires the surgeon to have
sharpened  technical skills. In
conditions of limited review, lack of
factile  perceplion, when precise
poordination of honds and eyes is
needed, robotic surgery comes 1o the
rescue,

Flexible robots seem to feel the
environmend, thereby facilitating the
fulfallment of iasks.

Urology

Urology, as a clinical discipline, is one of the rapidly improving branches of
medicing, A feature of modem uwrology is the availability of a wide choice of high-
tech dingnostic methods, allowing 1o establish a disgnosis regardless of the stage of
the disease, and then to select sdequate and effective methods of reatment

{conservative and/or operntional). Ancther important point is the fact that urology
deals with both prevention and metaphylaxis of diseases of the genitourinary system.

The organs of the urinary system, of which urology 15 invelved, includes the
upper (kidneys, urcters) and the lower urinary tract (urinary bladder, m:nthm], as well
as the male genital organs (testicles with appendages, seminal vesicles, prostate,
penis).

Subdisciplines of urology

Endourology is o surgical branch of urology, the main feature of which is
conducting opesations by introducing instruments through the urethm,

Laparescopy - a branch of urology, the main feature nfwh?:h i the:um.rm;g
out of operations by specinl instruments that are inserted through little skin incisions
(0.5-1,0 cm in length),

Urelogic oncolagy. Oncourology is nvalved in the treatment of tumors of the

arogenital tract, such as prostate cancer, bladder tumors, penile and testicular cancer,
kidney tumors,
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Neurourelogy a narrow branch of urology, engaged in the diagnosis and
treatment of disenses of the nervous system, causing problems with wrination.

Pediatric urology deals with the diagnosis and treatment of diseases of the
genitourinary system in children.
Andrology stands out as part of wology, engaged in the dmgnosis and

trentment of diseases of the male sexual system. (in our opinion, andrology is an
independent discipline (Khamzin A, Frolov R.)).

Reconstructive urology is a special branch of urology, whose task s 1o restore
the structure and fupction of the organs of the genitourinary system,

Female urology is the unit of urology, which deals with the diagnosis and

treatment of urinary incontinence, prolapse of pelvic organs and a hyperactive
bladder,

Transplant urology. To date, the most frequently transplanied organ is the
kidmey.

Phthislourology. Tuberculosis of the genitourinary syslem is the most frequent
extra-local Jocalization of & specific process.

Minimally-invasive urological surgery

Minimally invasive surgery (MIS) is preferred, which includes a huge set of
procedures and manipulations, as o result of which open cavity operations are
replaced by closed and local procedures with minimal trauma, The main goal of
minimally invasive surgery is w0 reduce pain during surgery and during the
postoperative period. reduce tissue and organ trauma, and shorten hospitalization
times, which is important in economie terms.

NOTES (natural orifice transluminal endoscopic surgery). An amazing
techinique, the basic principle of which is 10 conduct operations through natural
openings, that 15, without cutting the skin of the sbdominal wall,

LESS (laparoendoscopic single-site surgery). At the moment, a technique is
being introduced 1o introduce several lools via | port. STE

N5 (needlescople surgery). Modificd laparoscopy, which uses not 5-10 mm
peats, but ports with a dinmeter of less than 3 mm,

FR [i'lui‘hlt |I-nh|_1|.|j. In conditions of limited review, lack of wetile perception,
when precise coordination of hands and eyes is needed, robotic surgery comes to the
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Theme # 2: Anstomy and physiology of the urogenital system,

Uiregenital appartus includes the urinary (orgama wrinaria) and genital (organa
genitalia) organs. These organs are closely related to each other in terms of their
development anatomical and functional state. which is the renson for their unification

under the nome "gembournary apparatus” [F].

21 Kidneys

The Kidneys (Fig. 9) arc a paired
argan of the bean-shaped form, which
i% located in the reiropentoneal space
(the lumbar regeon) [, 10].

Skeletahopia of the kidneys: ihe
night one 15 of the fevel of Th X1 - L
I, and the left one s located @l the
level of Th X1 = L 11 Thus, the nght
kidney is below the lefi (i connection
with the location of the hiverk: the el
kidney 15 split i hall by 12" rib, and
on the right it is on the border of the
wepper andd middbe third.

Speaking about the location, it
can be noted that, st the left kidney
is above the nght kidney. secondly, the
upper poles are localed closer o the
sping (medially) and posteriorly than
thie lower ones,

The avernge size of the kidneys
is 100-120 mm in length, 50-60 mm m
width and 30-30 mm in thickness. In
women, the weight of ihe kidneys is
absaut 135, und for men it s 150 g

Fig. 0 - Kidiey snatonry
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Kidnevs are o multifunctional
organ, details of which functions will
be written in the nexi chapler

There are the following muin
functions:

1. Filvration and isolabon  of
slags formed i the course of
metabolsn

2. PRegulation of  basic
elecirolytes  (podassium,  sodium,
chlorine), water and constancy of the
pH of the internal environment;

3. Regulation of hemopoiesis;

The kidney is divided inlo
segpments,  which s due 1w the
peculinrities of renal artery branching,.

There are following  segments
(Fig. 10)

o the upper segment (segmenium
RUPErTs]);

o upper front segment {segmentum
SUPErius inlerius);

o the lower segment {segmenium
inferius);

o lower front segment (segmenium
Inferius anternus),

Sogreenium poanelius  Segmaeium superies

fhell iilmeyy

Eementum onberes

Fendvrarsarfacr  imferius

Aatrrior sguiare
el kidwry)

Fig. 10 - Khlmey segments
Wlsmraiias fram Rnpoiymeds srghailine el Ane vmdfs_spegralabesbaje_aibele 7009 307 Nimiwiel_ 000 jyen

4. Repulation of blood pressure;

5. Beverse absorption of aminog
ncids and glucose;

fi. Participation 0 hormonal
metabolism {ervihropoietin, vitemin D,
caleitriol).

o posterior segment  (segmentum
eIBEETILE ).

A place where the kidney
contains clements of the kidney |, (the
renal artery, vein and ureter) is called
the hilus {portal) of the kidney.
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The fixing apparatus of the
kidney includes:

o Peritoneal folds -
lignments. The nght
kidney is supporied by the
duodenum-kidney and
hepatic-renal  ligaments,
and the left kidney by the
dinphragmatic-ligament
lignment,

o Wascular remal pedicels,
but they do not play a
special role in fixing the
kidneys, because when the
kidneys are lowered, they
can lengthen,

& Rear-spme and prefences
and fnscia - with their help
the kidneys are attached 1o
the diaphragm.

o Faity capsule of the
kidney, which, together
with the fscia, performs
both fixative and
protective funclions.

o Mesentery of descending
and ascending colon,

o Kidney receplacles are
{unmnel-shaped

indentalions,

The kidneys are quite mobile,
and the amplitude of their movement is
on the average 3.5 centimeters, bul
within the limits af the norm can reach
5 centimetcrs.

Outside, each  kidney s
surrounded by a special layer of
econnective tissue (the remal capsule),
which creates o framework that limits
the soft spongy parenchyma. And
putside  the kidney capsule s an
adipose (fot) capsule, which creates

pdditional protectron and fixaton [10,
11, 13).

Kidney syntopy {their
relationship o0 neighboring organs)
{Fig. 1)

o Above the kidneys are the
sdrennl glands {(obove the
upper poles);

o In front of the upper pole
of the left kidney is the
spleen, from which there
ore splenorenal
{lienorenal) ligamenis;

o Even more medial, in fromt
of the upper pole of the
left kidney is the greater
curvature of the stomach;

o On the border of the upper
and middle third of the lefi
kidney in front (near the
gate of the kidney) is the
tadl of the pancrems;

o In front of the lower pole
of the lefl kidney is a
Jejumiam;

o Mear the edge (marpo) of
the left kidney, on the
border of the middle and
upper third of it is the lefl
bend of the colon, and just
below - s descending

part; ]

o Almost the entire upper
pole of the nght kidney
( front) covers the liver;

o The area of the hilus of the
right kidney is bordered by
the duodenum;

o The antenor surface of the
lower pole of the nght
kidney is bordered by the
loops  of  the  small
intestine;
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o Both kidoeys seem 1o si
on the psoas muscle and
the quadratus  Jumborim
el

o A disphragm s locsied
behind the two kidneys,

Each apex conmects 0 o mimar
calyx, o small hollow tube that collects
uring, The minor cilyces merge to lorm
3 larger major calyees, which Turther
merge 1o form the hollow renal pelvis
at the center of the kidney,

Luft adrenat  Stemach

g
Pantrums
Lt biesd
af palan
-l—n-_ ﬂ-:l“'lﬂil
i Aefunum
Srmall il

Fig. 11 = Syniopy of kidocys
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There are cortical and medullary
substances of the kidneys, The cortex is
located on the periphery and between
the pyramids  (columnae  remalis, ©
Bertinit), the medulla is located in the
center and is represented by pyramids
{peramides renalis, Malpigii p.),

Deep 1o the renal capsule is the
soft. dense, wvascular renal  corles
Seven  come-shaped  renal  pyramids
form the renal medulls deep 1o the
renal cortex.

The renal pyramids are nligned
with their bases facing outward toward
the renal conex and their apexes point
imward toward the center of the kidney,

The renal pelvis exits the kidney
gl the repal hilus, whene urine draims
inte the ureter,

RBload  supply,
drainage and innervation

Ivmphatic

The resal artery in the kidney
sinus is divided o ventral and domsal
branches. They give interlobar arienes
located in the renal pillars, At the level
of the bases of the pyramids, the
interlobar arteries are divided imo arc
arteries, from which the imteriobutor
urteries rdiole ot the same distance
from cach other. Bringing (afferent)
arterioles branch ofT from these
which then disintegrate into capillarics
forming the renal glomerlus (Fig. 12).
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The glomerular capillanes, when
joined together, form an  efferem
arteriole.

The outgoing aricrioles surround
the cortical nephrons, breaking down
imtey thee pentubular capillary network
thut flows into the imerlobular vein and
radinlly oriented deep corlical veins.
The latter carry blood into the arc vein,
whnch, i wrn, Mows e the imerlobar
veim [12].

The carrying arenoles  that
surround the justameduliory nephrons
penctrate the medulla st various levels
gs  desvending  thin-walled  non-
branching direct arterial vessels. They
make o hairpin loop and wem upwards
to the corlex, continging in the form of
direct venous vessels Aowing into the
interlobular and srcuste veins. The
interlobular aneries in the subcapsular
region pass info an anastomotic-rich
capilllary  oetwork, from which
superficinl  cormical wveins  eventually
form. These veins ore combined into
sielinte  veins, which  Mow indo
imerlobular veins,

Some  inferlobular  areries
penetrate the capsule and supply (he
organ capsule us  capsule arterics.
Between ithem and the imerlobular
veuns there are anastomoses,

Muost of the medulla (abowt 90%)
of the kidney is supplied by direct
artenal vessels of the juxtamedullary
nephrons; the remaining 10% feed on
the branches of ihe arcunie and
mterlobular  arcries —  true  direct
vessels, wvass recw  wvers,  which
penctrate the brain substince of the
kidney, then fomm o loop and Mow

through the direct venous vessels mto
the arcuate and interlobular veins.

Are and interlobulnr arienies are
muscular-type anerics that do not form
at all or very linke anastomoses with
adjacent arenes,

Lymph flows mamly m noodi
lvmphatici  lumbales, aticn  Laterls,
covales laterals, coelingi, iloei inemi,
phrenici inferiors, The indtial lymphatic
capillaries  anse  in the  cortical
substonce of the kideey near the
Justamedullary comples, Then they go
along with the imerlobular  blood
vessels 1o the nre blood vessels, The
first wolves and smooilh muscle cells
appenr in the are lymphatic vessels
the level of the cortico-cerchral border,
Collective lymphatic vessels leave the
kidney in the area of the gate, passing
in parallel with the interlobar blood
vissels.

There are probably no primary
lymphatic capillarses 10 the medulla.
Mevertheless, some pothors believe that
there are several bemphabic vessels that
carry the lymph to the are lymphatic
vissels of the outer wone.

In the course of the organ, perve
fbers form the renal plesus (plexus
renalis),  Alferenl  innervation 1%
provided by the sensitive Mibers of the
anterior branches of the lower thoracic
and upper lumbur spinal nerves, as well
a8 by the fibers of the renal branches of
the vagus nerve (r. renales no vagi)
Parnsympathetic  innervation  occurs
lrom the fibers . renales n. vagi, and
sympathetic  forms  from punglia
agrorenalia from  plexus  cocliacus
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(plexus aonicus abdomimalis) along the
course of the renal arteries.

Function of kidneys

The kidneys play a leading role
mn the release of nonvolatile end
products of metabolism and foreign
substances from the blood into the
itemal environment of the body. In
the process of metabolism of proteing
and nucleic acids, various products of
nirogen metabolism aré formed (urca,
uric pcid, crestinine, ete) [11).

The catabolism of purine bases
in the human body stops at the level of
formation of urc acid, in the cells of
Kpme animals there are encymes that
ensure the breakdown of puning bases
1o C02 and ammonin. Urde acid in the
buman kidney s fillered in the
glomeruli, and then reabsorbed in the
tubules; part of the uric acid is seercted
by the cells into the lumen of the
nephron, The usually excreted uric aeid
fraction s quite low (9.8%), which
indicates the reabsomption of &
significant amount of uric scid in the
twhules, The interest in studying the
mechanisms of uric acid trnsport in
the rennl ubules is due 1o the sharply
incrensed incidence of gout discase, m
which the wric acid metabolism s
disturbed.

Creatinine produced  during  the
dny, the source of which s cremsbine

pric acid, s excreled by the
kidneys. Its daily exeretion depends not
so muich on the consumption of meat
from food, but on the muscle mass of
the body. Creatinine, like urea, is freely
filtered in the glomeruli, with urine all
the fltered crentining is excreted, while

prea s parbally reabsorbed in the
tubules.

In addition 1o these, there are
many different substances that are
constantly removed by the kidney from
the blood. It & possible to judge what
substances the kidoey removes or
destroys  when  studying  the
compesition of the blood in people
with remote kidneys. In their blood, in
addition to urea, crestinime, wre acld,

hormones  (glucagon,  parathyroid
hormone, gasiring, COEYMIES
{ribonuclease, renin}, indole
derivatives, glucuronic  ocid,  ele.
sccumulnie.

It is essential that physiologically
valunble substances with their excess in
the blood begin to be excreted by the
kidney, This applies to both inorganic
substances, which were  discussed
phove in the description of the osmosis,
the volumo- and ionoregulatory
functions of the kidneys, as well and 10
orgonic substances - glucose, amino
acids, Incressed excretion of these
subsianees can be  observed under
pothological conditbons evien at normal
concentrations in the blood, when the
work of cells reabsorbing & particular
filtered substance from a canaliculsr
fluid into the blood is disrupted,

Kidoey endocrine  Tunelion.
The  kidney  produces  seveml
biologically active substances, allowing
it to be regarded as an endocnine ongan,
Cirnmular ¢ells of ihe juxtaglomerular
apparafus relesse renin into the blood
when the blood pressure in the kidney
decreases, the sodium content m the
body decreases. ond when o person
transitions from o honzontal w o
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vertical position. The level of renin
release from cells into the blood vines
depending on the concentration of Na
and Cl" in the area of a dense spot of
the distal twbule, providing regulation
of electrolyte and glomerular canalone
balance. Renin is synthesized in the
granular cells of the juxtaglomeerular
apparatus and 15 a proteolytic ensyme.
In plasma, he cleaves from  the
pngiatensinogen, which s mainly in the
gg globulin fraction, a physiclogically
inactive peplide consisting off 10 aminco
acids, angiotensin . In the blood
plasma under the influence of the
angiotensin-converting  enzyme, 2
pring acids  are  cleaved  from
angictensin 1, and it tums  into
angiotenzin 11, a vasoconsticior active.
It increases blood pressure due o the
narrowing of hlood vessels, mcreases
the secretion of aldosterone, increascs
the feeling of thirst, and regulates the
reabsorplion of sodium in the distal
tubules and collecting tubes. All these
eMects contribule o the normalizabon
of blood volume snd blood pressure.

In the kidney, plasminogen
sctvator, urokinase, is syntheseed. In
the medulla of the kidney
prostagianding are formed. They are
involved, in particulur, in the regulation
of renal and general blood MNow,
mngreage the exeretion of sodium in the
urme, and reduce the sensitivity of
tubube cells 1o ADH. The kidmey cells
extract from the blood plasma the
profiormone  formed in the liver -
vitamin D3 and furnm M ik &
physiologically active hormone - the
active form of vitamin 23, This steroid
stimulates the formation of calciume-
binding protein  in  the intestine,

proamodes the release of calcium firom
the  bones, and  repulaes s
reabsorplion i the fenal ubules. The
kidney is the site of production of
ervibhropoieting  which  stimubiles
erythropoiesis in the bone marrow. In
the kidney, brodvkimn iz produeced,
which is o powerful vasodilator,

Metabolic Kidney function. The
kidneys are invalved in the metabolism
of profgins, lipids and carbohydrates.
The concepts of “kidney metabolism™,
ie. the metabolic process i their
parenchyma, due lo which all forms of
kidney aclivity amd  the metabolic
functicn of the kidneys sre cirmed oid,
should not be confused.

This function 15 due to the
participation of the kidneys in ensunng
the constancy of the concentration in
the blood of a  number of
physiologically  significant  organic
substonces, In the renal glomeruli, low
molecular weight proleins and peptides
are filiered. The cells of the proximal
nephron split them inte amino peids or
dipeptides and are transporied through
the basal plasma membrane o the
blood. This belps to restore the body of
amino acids in the body, which 1
important when there is a lack of
proteins in the diet. With kilney
disease, this function may be impaired.

The kidneys are able 0
synthesize  glucose (gluconcogoncsis).
With prolonged fasting, the Kkidnoys
can synthesize up to 30% of the tolal
amount of glucose formed in the body
and entering the blood. The kidneys are
the site of the synthesis of phosphatidyl
inositol, an  essentiol component of
plasmn  membranes.  For  cnergy
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consumption of the kidney can use
glicose or free Tnity acids. 'With o low
level of glocose in the blood, kidney
cells conswme more fatly acids, with
hyperglycemin, glucose is
predominantly ¢leaved. The value of
the kidneys in lipid metabolism is that
free fatty acids in kidney cells can be
mcorporated  into triscylglycerol and
phospholipids and in the form of these
compounds enter the blood.

Homeostatic Kidney fonctions,
There are special systems of reflex
regulation, including specific receptors,
pfferent pnilvways and nerve centers
where  informoiion is  processed, 1o
maintain the constancy of the volume
and  composition of the  internal
environment and, above all. blood.
Commands 1o the kidney come through
efferent nerves or humaoral,

In genernl, the resiructuring of
the kidney. its adapiation o constantly
changing conditions are  mainly
determined by the effect on  the

glomerular  and  twbular  apparatus
ArgIMINg -V ISOpaCssin [antidiuretic
Turmane {ADH)]. nhdosterone,

parathyroid hormone and o number of
ether hammaones.

The role of the kidneys in
osmosis and volume regulation. The
kidneys are  the main  organ of
osmoregulation.  They provide  the
exeretion of excess waler from !hr
body in the form of hypotonic unne
with  wnereased  waler  content
{overhydration) or save waler and
excrete uring, hypertonic in relation 1o
hisod, with dehydration of the body

{defvydrution).

After drinking water or when it
excess in the body decreases th
concentration of dissolved osmoticall
active substances in the blood ami
decreases its osmolality, This reduce:
the activity of central osmoreceplon
located in the supraoptic nucleus of the
hypothalamus, as well as periphera
osmoreceplars present in the  liver
kidney and other organs, which leads i
o decrense in ADH secretion by the
neurohypophysis and an incresse i
water excretion by the kidney. The
central oEmoreceptons were discovered
by the English physiologist Vemey
(1947}, ond he concept of the
osmoregulating reflex ond peripheral
aosmoreceptors was developed by A G
Crinetsinsky.

When dehydration of the body or
introduction of a hypertonic  MNaCl
solution into the vascular bed, the
concentration  of osmotically  setive
substances  in  the blood  plasma
inercases, osmoreceptors afe cxciled,
the secretion of ADH increases, waler
ghsorption in the tubules increases,
urine outpul ks réleased and osmaotically
concentraled urine B8 secreted, In the
experiment il was shown thaet, in
pddition o osmoreceptors,  the
secretion of ADH 15 stimulated by
matrioreceplors.  When a  hypertonic
solution of Mall was inbrodeeed o
the region of the thind ventricle of the
bram, an mntidiuresis was observed, but
if hyperionic sucrose solution was
introduced in the same place, then the
urine output docs not decrease.

Osmorcceptors are highly
sersitive o changes im the
concentration of osmotically active
substances in the blood plasma. With
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an increase in plasma concentration of
osmatically active substances by 1%
(about 3 mosmolkg H20), the
concentration of arginine-vasopressin
in human blood plasma increases by |
pg'ml. Increasing ithe concentration of
osmotically active substances in plasma
by | mosmolkg H2O causes, due 1o
the release of ADH, an increase in the
osmotic  concentration  of urine by
almost 100 mosmolkg H20, and the
transition from the siale of waler
diresis 1o the maximom osmotic
concentration of urine requires o 10-
fold increase in the activity of ADH in
the blood = from 0.5 10 5 pg'ml.

In aoddition 0 osmoxis  and
natrioreceptors, the level of secretion of
ADH determines the activity of
totaloreceptors that perceive changes in
the wvolume of intravascular and
extracellular  fluid. Leading in  the
regulation of secretion of ADH have
receptors that respond to changes in the
valtige of the vascular wall i the area
of low pressure. First of all, these are
left atrinl receptors, the impulses from
which are transmitted o the central
nervous  system (CWNS) via afleremt
fibers of the vagus nerve. With an
increase in the blood supply of the lefi
astrium, the volumorccepiors  are
activated and the seeretion of ADH is
inhibited, which causes an increase in
urine output, Since the activition of the
volume receptors, in contrast Lo
DEmOoTECeptors, is due o an increase in
the volume of fuid, e, an incressed
content of water and sodium salts in the
body, the stimulation of the volume
receplors leads 1o an increase in kidney
excretion of not only water but also
sodium. These processes are associated

with the secretion of pairwretc
hormone, a decrease o e seeretion of
renin, angiotensin, aldosterone, while
the tone of the sympathetic nervous
system decreases. resulting in reduced
reabsorption of sodm and Increased
natriuresis - and  urmary ouipul
Ultimately, the volume of biood nnd
extracellular Muid is restored.

The role of the kidneys in the
regulation of the ionic composition of
blood. The Kidneys are the effector
organ of the ion homeostasis sysiem, In
the body there arc systems lor
regulating the balance of each of the
ions. Specific receptors, such as the
nalrioreceptors, have already beoen
described  for  some  jons.  Reflex
regulation of ion transport in the renal
tubules is carried out by both peripheral
and central nervous mechanisms.

Regulation of reabsorption and
secretion of wns in the renal wboles is
carried oul by several hormones.
Sodium reabsorplion increases in the
cnd paris of the dizl segment of the
nephron and collecting tubules under
the influence of the homone of the
mdrenal  corex,  aldosterone.  This
hormone is released into the blood by
reducing the concentration ol sodium
in the blood plasma and reducing the
volume of circulating blood. The
natriuretic  hormone 5 involved |
enhancing the excretion of sodium by
the kidney, one of the places of
formation of which is the strigm. With
#n increase in the volume of circulating
blood, an incresse in the volume of
extracellular  Nuid  in ithe h.:u:]:",
secretion of this peptide hormone o
the blood increnses,
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The seerction of potassium in the
distal segment and  the  collecting
lbules increases aldosterone. Insulin
reduces potassium excretion. Alkalosis
i necompanicd by an increase in the
escretion of potassiun, and in acidosis,
kaliuresis decreases.

When the concentration of
calcium in the blood decreases, the
parathyroid glands sccrete parathyroid
hormone, which helps to normalize the
level of calcium in the blood, in
particular due 1o an incresss in s
reabsorption in the renal tubules anil
relense  from  the  bone.  With
hyperealcemia, as well as under ihe
mfluence of gastrin {or o similar
substance) produced in the digestive
tract during calcium absarplion. the
release of para-follicular thyroud cells
caleitonin indo the blood is Himuh:lu!i
which contributes 1o a decrease 0
plasma s’ concentration due 1o an
increase in kidney excretion and Ca”
transilion bone. The active forms al
vitamin D3, in particular 1.25-(0H) 2-
cholecalciferol, are involved in the
regulstion of Co’’ metabolism, which
are formed in the kidney, In the renal
tubules, the reabsorption of Mg~ CT.
as well as trnce clements i regulated.

The role of the kidneys in the
regulation of the acid-base ill’ll!.l Th:
kidneys are involved in mamtining
constancy of H' concentration the
blood, secreting acidic  metabolic
products, The active reaction ol wne
b hmans and animals mh“?n :ﬂ;);
drastically, depending on the
thee .*h.'id-iumc T.H.HI!.: of the body. The
concentration of H in acidosis
alknlosis varies. almost 1000 Lmes,
with acidosis, the pH can drop 12 4.5

and with alkalpsis, il can reach 8.0,
This contribufes 1o the involvement of
the kidneys in stabilizing the pH of the
blood plasma at the level of 7.36. The
mechanism of urine scidification is
based on the secretion of H' tubule
cells, In the apical plasma membrang
and 1he cytoplasm of cells of different
nephron sections, there is an enzyme
carbonie anhydrase (CA) that catalyzes
the hydration reaction of CO2: CO2 +
H202 <H2C03> <H + + HOO3-.

When the meat is fed, more acid
is formed and the urine becomes acidic,
and when the plant food is consumed,
the pH shifts 1o the alkaline side. With
imtensive  physical work from  the
muscles in the blood enters @
significant amount of lactic and
phosphoric acids and kidneys increase
the excretion of "scidic™ products with
wrine.

Atrinl natriuretic peptide (ANP)
is 4 hormone produced by cardise
muscle cells in the atrig of the heart,
These cells produce ANP in response
10 high levels of sodium in the blood ar
increased - blood  pressure.  In the
kidneys, ANP increases the glomeralar
fliration rate sa that more hlood
plasma is forced into the glomenilar
capsule and into the rendl fubules, ANP
also removes some solutes from the
cells of the renal medalla, making the
loop of Henle less efficient in
reabsorbing water and ions from the
fikrmte. The net result of ANT i thal
more sodium and water end up being
excreied o pring, blood volume
decreases, and  blood  pressure
decreases as well,



2019 | Urclogy

1.2 Ureters

The renal pelvis, narmowing,
passes into the ureter (Fig. 13), which
15 m long, cylindrical tube connecting
the renal pelvis to the bladder. There
are almost equal two of his department:
abdominal (pars abdominalis) and
pelvic {pars pelvina) [13].

The length of the ureter 27-32
em; the right ureter s slightly shorter
than the lefi. About 2 em of its length
falls on the intravesical part. fis
diameter i85 uneven throughout and
ranges from 0.5 to 1 emu

Diameter, it's unegual
throughout, extended portions alternate
with constrictions. There are three
contractions: at the place of transition
of the pelvis to the urcter, at the level
of the ureler crossing the iliac vessels

In places of narrowing, the
diameter of the ureter 15 2-3 mm; here,
the urinary stones coming out! of the
pelvis are most ofien delayed. In
ditated areas, the diameter of the
ureters 15 0.5-1 em.

Ureters lie on m. psoas with ils
fascia and in is lower part of the
lumbar region  cross  the  vasa
testiculans or vasg ovirca, locaoted
ity fram them,

Al the level of the terminal line,
the wreiers cross the ilisc vessels,
located anterior to them. Above the
place of the intersection with the iliac
vessels, motsers with their  posterior
surface are  in contagc!  with n
Crenitofemoralis. This affinity explains
the irradintion of pain when o stone
passes through the ureter into the gromn

arca, imo the scrotum and penis in
muen, and in the labia majors in women.

The inferior vena cava is located
medially  from  the npht  ureter,
outwards - the inner edge of the
ascending colon and cecum, in ot
and above - the descending part ol the
duodenum, i fromt and below - the
edge of the mesentery rool.

For the rest of the stretch. the
wreter is covered in front by the parictal
pertoncum of the rght intestinal sinus,
and between it and the unine pass the
vasd ileoscoclicn, colica dextra with the
Iymph vessels and lymph nodes located
along their course.

Medially from the left ureter, the
bdominal sora is located, laterally -
the inner edee of the descending colon,
in front and above - the parictal
peritoneum of the left imestinal sinus,
in fromt and below - the ool of the
miesentery of the sigmoid colon,

Between the peritoneum and the
left ureter, there are branches of the
lower mesenterie from  vessels with
Ivmph nodes ond vessels located along
their course,

Blood  supply.
drainuge and innervation

The blomd supply to the ureler
comes  from  three  sources  thal
gnastomose  among  themselves, The
upper part of the urcter is supplicd with
Bood by small sprigs extending from a.
renalis, meditim - from the abdominal
aorta or the intermal spermatic artery,
the lower one - from the superior.

Iymphatic
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soqnetimes the infenor cystic, from the

h:.-rua_aau-ir artery. i wonmen,
somatimes from the a system. uterin,

vascular pedicle, for the middle lymph
nedes on the vena covae and on the
porin, for the lower lymph nodes on the
iling vessels - vasa ilinca interna.

Fig. 13 - Ureter snd s consirictiony
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The arterial vessels supplying the
urcter are divided into ascending and
descending branches, which around i
form o  continsous  chain - of
anastomoses.  Venous  blood  Mows
according to v. renalis, in the middle
section of v. testicularis (v, ovarica), in
the lower - in the venous plexus of the
system v, ilinca interna [13],

Regional lymph nodes lor the
upper part of the vreter are the lymph
nodes at the gates of the kidney and its

W g M 1T TRAOA TS

The innervation of the ureter is
carmed out at the top of pi. renalis, in
the middle section from the nerve
plexus of the seminal vessels (plexus
testicularis (pi. ovaricus), in the lower
plexus  from  plexus  hypogastricus
superior el inferior), and at the place of
its entry into the bladder from plexus
vesicalis. Experimentally in animals, it
was found that the branches of the
wagus and pelvie nerves are involved in
the innervation of the ureters.
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Function of ureters

The main task performed by the
ureters is 1o transport urine from the
renal pelvis o the bledder. The
presence of the muscle laver in the wall
of this organ allows it o consiantly
change its width under the pressure of
the unine tebe flowing in the miernal
cavity, a5 & result of which © s
“pushed” inwards.

In tum, uring connot return hack,
since 4 part of the ureter inside the
bladder performs the functions of a
valve and 4 préservative,

The function of the ureter is
pssociated  with the work of the
sphincter apparatus of the cups, pelvis
and bladder. The coordimated Rongtion
of these parts of the urinary system
ensurcs normal urodynamics.

The passage of urine through the
ureter is due, doe to the penstaltic
conlraction, to the longiludinal and
circular narrowing of the lumen of the
ureter. The frequency of contractions of
the ureter is 3-5 per | minute, the
duration of the wave is 2-5 seconds, the
interval between the waves is from 9 10
27 zeconds.

2.3 Urinary bladder

The bladder (Fig. 14) is located
in the anterior section of the pelvis,
behind the pubic banes and symphysis,

Only when the bladder is filled
in an sdult person pocs beyond the
pelvic cavity, rising above the pubic
bones. 1t distinguishes the 1op, body,
bottom and neck (part of the bladder,
passing inio the wrcthra). The bladder
wall has well-defined muscular and
submucous lavers, as a result of which
the mucous membrane forms wrinkles
[13],

The bladder, vesicn urinaria, is o
container for the accumulation of urine,
which is periodically excreted through
the urethra, The capacity of the bladder
an avernge of 500 - 700 ml and 15
subject to large individual Muctuations.

The shape of the bladder and its
relationship to the surrounding organs
vary significantly depending on its
content. When the bladder is empty, i

lics entirely in the pelvie cavity behind
the symphysis pubica, and behind n the
seminal vesicles and end paris of the
spermatic duct are separated from the
rectum in men, and the vagina and
uleTus 1IN Wome.

When the urine is flled with
uring, the upper part of it, changing its
shape and size, rises above the [!I-H:ll_ﬁa
reaching to the level of the navel m
cases of severe stretching.

When the bladder is filled with
uring, it has an ovoid shape, and s
lower, wider forified part §s the
bottom, fundus vesicae, facing down
and back towards the rectum or the
vilginn, narrowing in the form of a
neck, cervix vesicae, it passes into the
urethra, a more pointed tip, apex
vesicae, adjpcent to the lower part of
the anterior abdominal wall,

The muddle part lying berween
apex and fundus is called the body,
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corpus  vesicae, From he top o the
navel along the back surface of the
anterior abdominal wall 1o its midiine
goes  fibrous cord, Lz  umbilicale
medidnum.

All three lavers of smooth
muscle fibers moke up the common
muscle of the bladder, reducing with its
contraction its cavity and expelling
wringe from it (detrusor).

Fig. 14 - Anatemy of the female bladder
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Tunica serosa, which is only
partially o part of the bladder wall,
covering its back wall and apex, the
bladder wall consists of the muscular
layer, tunica muscularis  (smooth
muscle fibers), tela submucosa and
funica mucoss [13].

Iin fumica misculors, there are
three intertwining loyers:

1} stradum externum, consisting
of longitudinal fibers;

2 stratum  medium - [rom
Circular or transverse;

1} stralum  mternum - from
longinsdina! snd transverse.

The middle layer is most
developed, especially in the area of the
internal opening of the urethra, ostium
wrethrag internum, where it forms o
bladder consirictor, m. sphincler
vesicae. Around each mouth of the
prelers also forms a  similarity of
sphincters due to the strengthening of
the eireular fibers of the inner muesculor
layer,

The inner surface of the bladder
is covered with a muocous membrane,
tundca mucosa, which, with an empty
hubble, forms wrinkles due to a mather
well-developed sub mucosal base, tela
subimscosa. When  the bladder
stretches, these folds disappear. In the
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lower pant of the bladder there is a
noticeable hole on the nside, ostium
urcthrae  internum, leading 10 the
wrethra. Directly behind the ostium
urethrae intemum is a trinngular
smooth ares, rigomum vesicaoe. The
mucous membrane of the triangle fuses
with the underlying muscle laver and
never forms folds.

Bleod supply, lvmphatic drainage
and innervation

The bladder arteries extemd
from a iliaca niema and its umbilical
anlery. The upper part of the bladder is
nourished by the branches of a vesicalis
supenor, the bottom and the fower part
= i vesicalis infenor. The bottom of the
bladder is supplicd with sprigs a.
rectalis media, a pudenda inferior et a.
obturatoria. Each lower artery of the
bladder supplies the lower section ol
the ureter, the seminal vesicles, the
prostate gland.

Veine of the bladder do nat
accompany the same anernes, and go
independently. They form  three
plexuses:  cortical  {plexus  venosus
pudendalis), cystic (plexus venosus
vesicalis) and hemorthoidal (plexus
venosus rectalis). The venous network
around the bladder is 15-20 times the
arterial, it extends io the prosiate gland.
Through the venous plexus of the
bladder, bload Mows from the prostate
gland, seminal vesicles and the final
part of the vas deferens. The venous
plexus of the bladder widely anastases
with the veins of the rectum and with

the venous plexus.

Lymph drainage lfrom the
bladder wall occurs mainly in the

Ty

hypogastric and iliac lymph podes.
Lymphatic vessels depart  anteriorly,
vertically  and  posteriorly.  They
anastamize with the lymphatic vesscls
of the seminal vesicles and the prostale
gland and through them with ihe
Ivmphatic vessels of the recturm.

Innervation of the bladder 15
carmed oul through the cystic plexus
(plexus vesicalis), located mainly at the
confluence of the wreters. The nerve
plexis s obfained from (wo sources:
from plexus hypogasinc inferons
dexter et sinister - of sympathetic
ortgm  and  parasympathetic - nn
splanchnici pelvini.

Function of Bladder

The main functions of the

blsddier mre:

1} secumulation and retention of
urine (continuously flowing from the
kidneys through the ureters);

1) unine exergiion.

The accumulation of urine in the
bladder acours due 1o the adaptation of
the walls of the bladder 10 the volume
of incoming urine (relaxation and
sireiching of the walls withoul »
significant  increase  in  intravesical
pressure). With a cerain degree of
streiching of the bladder walls, there is
o deswre to urinate. A healthy ndult can
hold urine, despite the urge to urinale.
The retention of wrine [nside ithe
bladder s carried out using the
sphincter apparitus  (valves), which
compress the lumen of the bladder neck
and wrethra [ 10, 13]
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There mre two mam sphincler of
the bladder: the first 5 mvoluntary
(consists of smooth muscle fibers),
located in the urmary neck ot the exit 1o
the wrethra, the second is orbitrary
{consists  of cross-striped  muscle
fibers), is located in the middle pant of
ihe pelvic urethra and is pant of pelvic
Moor muscles.

During  urination, which s
mormal i an adull, performed
arbitrarily according to his wishes, both

sphinciers relax and the walls of the
bladder coniract, which leads 0 the
expulsion ol  wnne. Impaired
functioning of the muscles, expelling
uring, and sphincters leads o vanous
dizorders of urination.

Frequent diseases of the bladder
are  infectious inflammation of (he
mucous membrane (cystitis), stones,
tumaors and disorders of the pervous
regulation of its functions.

2.4 Urethra

Female wrethra (Fig. 15) 15 2
shor tube (35 mm), which has time o
hend, to be under the pubic symphysis,
passing through the muscles of the
pelvic diaphragm (arbitrary sphincter)
[ 10].

The extemal opening is located
m the perincum between the clitons
and the opening of the vagina. Mucosa
Torms folds on which ducts of mucous
glands open. There is a venous plexus
in the submucosal layer and the

mmscular layer.

Because of such o small Jr:n;_:ﬂl
of the urcthra, infection is much casier
o pencirate  into  1he bladder and

continue its development there, That is
why women significantly maore often
have inflammatory discases of the
urtnary sysiem.

The following membrancs of the
urethra can be distinguished:

1, The  musous mr.milml!m
consists of epithelium ond its

own plate. The epithelium if

transtent near the bladder, in
the miermediale rone s 0
multi=bnyered prismatic,
transforming ot the end of the
urethra into & fal  non-
squaring  epitheliom.  The
epithelium  forms  small
endoepithelial glands. In is

own plale are exoepithelial
urethral mucous glands,

The lamina propria of ihe
mucosa 15 formed by loose
connective lissue containing a
well-developed VERIOUS
plexus, formed by a large
number of thin-walled veins
with intimate pads, The
venous plexus of the urethra
is regarded as a spongy body
due 1o its ability o swell,

2 The miscular membrane 1s

formed by the  jmner
longitudinal and  outer

circular lnyers.
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Circular bundles of smooth
muscle cells ocombine with
similitr bundles of the Bladder
wall, forming a  muscle
sphincter around the inner
opening of the wrethra. The
urethra is surrounded in the
imtermediate zone by a ring of
striated muscle fibers forming
the wrethral sphincter,

The final part of the urethra is
surrounded by the skeletal
muscle fibers of the vaginal
muscle sphincier.

. The adventitin 15 a thin layer

of loose fibrous connective
fissug  that connects  the
wrethrs  with  surrounding
organs ond contains  blood
and lymphatic vessels, as well
as nerve fibers.

Blood  supply, lymphatic

drainsge and innervation

The blood supply 1o the urethra
comes from a. vesicalis mferior and a.
pudenda micma

The veins are poured through the
venous  plexus  (plexus  venosus
vesicalis) im v, jlinca iniema,

Lymphatic vessels from  the
upper sections of the canal are directed
1o the inn. iliaci, from the lower - 1o the
. inguinnles,

Innervation:  from  plexus
hypogastrics inferior, nn. splanchnici
pelvini and n. pudendus.

Male iirethra {urcihra
musculina) (Fig. 16), The male wrethra
is about 1R cm long, extending [rom
the bladder to the external opening of
the urethra on the glans penis. Urcthra
serves md only for the excretion of
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urine, but also for passage of the sperm
thit  enters the wrethrn  through  the
ductus apnculatoris.

It s composed of a
heterogengous  series  of  scgments:
prostatic, membronous, and spongy
[ro, 13).

Prostatic urcthra (pars
prostaticu). The prostatic wrethra is the
part of the urethra that traverses the
prostate. It aniginates in the region of
the bladder neck.

[ xtiriial wrsthral Gifice

Fig. 16 - Anotomy of the make arethra
Ih-rh-.-lh-l-r—mhn'-hunrﬂ-ll—h—ﬂl-
mmtum—#ﬂﬂhﬁuh
wﬂln—u—-r.-—m-ul-rm—'
i e

lts length s abowt 30-35 mm.
The middle section of the prostatec part
i5 enlarged, and the mital and final
pars are narrowed, On the back '|-'|I_'-!l| ol
the prostatic part of the urelhra is the
seminal hillock, colliculus seminalis,
and an the sides of the hillock are

numerous  excretory  docts of  the
prostate gland.

It loy in 8 retropubic location and
is bordersd superiorly by the bladder
and supported  inferiorly by the
sphincter urethrae extemnis muscle and
the perineal membrane (formerly called
the urogenital diaphragm),

The posterior wall of the
prostatic urcthra confains the urethral
crest, which is bordered lnterally by
prostatic  sinuses, imo  which the
prostatic  glands dmin. The most
prominent aspect of this crest is the
seminal colliculus, or venpnonisnu,
where ihe patred epnculaiory ducts and
the opening of the prostatic utricle (a
gmall midline pammmesoncphric  duct
remnant) meet the lumen of the urethra,

Membranous  wrethra  (pars
membranacea), The membranous par,
pars membranacea, of the urethra
penctrates the urogenital disphragm | 5-
20 mm leng from the top of the
prostate gland to the bulbukpenis. The
diameter of the membranous pari varies
within 3-4 min.

This is the narmowest part of the
wrethra, which must be considered
when introducing  nstruments on the
prethrn mio  the  bladder.  The
membranous  pat of the urethra s
bounded by tufis of striated and smooth
musches, which Torm  an  arbitrary
wrethra of the wrethra, m, sphincter
urethrae.

Spongy  urethra (pars
spangiosa). The spongy pan, pars
spongiosa, is the longest part of the
urethra, its length is 100120 mm. The
grethmn s divided into bulbous and

9
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hanging sections, the diameter ol the
lumien of &-10 mm, In the onion urcthra
ppen numerous  wrcthral  glands, gll
urethrales, and ducts of bulbourethral
glands, gll. bulbourethral (Cowpen),

The male urethra has three
constrictions: at the internal opening. in
the membranous pan and ot the
external opening, as well as expansion
in the prostatic part, in the bulb of the
male penis and in [ront of the external
opening, i the navicular fossa, fossa
naviculars. Along the entire length of
the wrethra, two bends form in the
sagittal planc - upper and lower, In
children, the prostatic purt of the canal
15 longer. The lumen of the urcihra s
struightened with the passage of sperm
and uring, and with the miroduction
in1o the urethra (catheter, cystoscope).

In climical practice, the urethra is
divided into two sections: the back part
i fixed and the front parl 15 mobie
The fixed department, in turn, is
divided into the intravesical (5-6 mm
long), prostatic (30-35 mm) and
membranows ([ 5-20 mm]).

Blouwd supply,
drainage and innervation

lvmphatic

Arteries of the wrethra come
from the brunches of the a. pudenda
interna. Different seetions of the canal
feed from  differemt  sources: pars
prostatica - from branches a. rectalis
meda and a. vesicalis mienor, pars
membranaces - from a, rectalis infenor
wnd o perinealis; pars spongiosa - from
i pudenda inlermna. A, dorsalis penis
and a. profunda penis involved in
vascularization of urethra’s wall [9].

YVenous blood Nlows io the veins
of the penis and blodder

Limphatic  drainapge  occurs
from pars prostatico to the lymphatic
vessels of the prostate gland, from pars
membranaces and pars spongiosa to the
inguinal lymph nodes.

The innervation (s from nn
pering and n. dorsalis penis (from n
pudendus), as well ns from the plexus
prostaticus vegelative plexus.

2.5 Malc genital organs

The male genital organs (organa genitulin masculinag) include the sceotum and
testicles (testes) with their membranes, the vas deferens with seminal vesicles, the
prostate gland, the bulbourethral glands, the penis and male urethra.

.51 Serotum

Scrofum {5 a scparate protrusion
of the amterior abdominal wall. I
consists of two separate chambers, in

m L

which are  located the testicles,
cpicdidymis and part of the spermatic
cond.
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The scrofum, scroum, s o skin-
mugscular  organ  thol serves o &
container  for  the  westicles,  thewr
sppendages snd the distol sections of
the seminiferous fwhules, The  gote
performs & (hermostatie  function for
the esticles, which 15 very umporiant
fior spermatogenesis [ 10, 13].

Chronic contracting and relaxing
of the scrotal muscles help to maintain
the temperature of the testes, The testies
need the right tempemture to produce
healthy sperm. Structurally speaking,
the scrotum is divided into two

SCEMETS

Fig. 17 - Anatamy il the seraiem
|w._ﬂqm-“_-m-m-.ﬂhl

The exact opposite works &S
well; whenever the temperature is at @
comforable level, the muscles nmu:lui
the scrotum relax and the :::mmm w;:1
be hanging much lower thin normai,
wway from the body heat offered al the
pelvic region, The scrofum IS
consiantly looking for lemperatures
which are roughly 3.5 degrees below
the hody's normal temperure.

The compartments are designed
lengthwise and keep their separation
through a fibrous scrotal septum. It is

this tnremal segregation which helps
protect the testes from infection or

dumage from the other one. As an
added profection agamst harm, the left
iesics hangs lower than the nght to
avoid compression at the moment of
impact. The surface of the testés shows
evidence of the serodal seplum aloag

T
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with the appearance of a longitudinal
line which runs frond o back around
the whole testes, except for the part
which attaches 1o the body.

The membranes of the testicle
and the spermatic cord, coumbting
from the outside, are as follows (Fig
17): skin {cutis), tunica dartos,
external fascia spermatica (fascia
spermatica external, Tascia
cremasterica, m. cremaster, the
internal seminal fascia (fascia
spermatica interna), tunica vaginalis
testis,

1. The skin {cutis) of the scrotum is
thin and has a darker coloration
compared to other parts of the body. It
is supplied with numerous large
sebaceous glands, the secret of which
has a characieristic smell.

2, Tunmica dartos is located
immediately under the skin. It is a
continuation of the subcutaneous
connective tissue from the groin and
perineum, but is devoid of far It
containg & significant amount  of
smooth musche Nssue. Tunica daros
forms for each testicle one separale sac
that joins along the middle line so that
a sepfum scrofi is oblained, aftached
along the raphe line.

3. The external seminal fascia (fascia
spermatica externa) is 2 continustion
of the superficial fascia of the
abdornen.

d. Fascia cremasterica 15 the
contmyabon of fasciae intercruralis,
which extends fromn the edges of the
superficial ingwinal nng; it covers m.
cremaster, and therefore is called fascia
Ccremasierica.

&, M. cremaster consists of bundles of
siriated muscle fibers, which are an
extension of the transverse muscle of
the abdomen (iransversus abdominis).
With the reduction of m. cremaster the
testicle i3 pulled up.

6. The intéernal seminal fascia (fascia
spermatica  imterna) s located
immediately under m. cremaster, It is a
continuation of fasciae transversalis,
encompasses all the constituent parts of
the spermatic cord and in the region of
the iesticle s attached to the ouler
surface of its serous cover,

7. Tunica vaginalis testis is formed
from the wvaginal process of the
peritoneum  (processus vaginalis) and
forms a closed serous sac consisting of
two plates - lamina parietalis and
visceralis,
Blood  supply,

drainage and innervation

lymphatic

The scrotum receives arterial
supply from the anterior and posterior
scrodal arieries. The antenor scrotal
artery arises from the extemal pudendal
anery, while the posterior is derived
from the intermal pudendal ariery.

The serotal veins follow the major
aricries, draining into the external
pudendal veins.

The lymph fuid drains o the
nearby superficial inguinal nodes.

Cutaneous innervation 10 the
scrotum is supplied via several nerves:

o Genital branch of genitofemoral
nerve - derived from the femoral
plexus  and  supplies  the
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anterolateral  aspect of the
SCIOLUm.

o Anterior scrotal nerves — derived
from the ilicinguinal nerve and
supplies the anterior aspect of
e scrotum.

o Posterior scrotal METvVes —
derived from the perineal nerve
and supplies the posterior aspecl
of the scralum,

o Perincal branches of posterior
femoral  cutaneous  perve -

derived from the sacral plexus
and supplies the inferior aspect
of the scrotum.

1.5.2 Testicles

Testicles  (testes) (Fig  18).
Testicles {testes) are twio oval-shaped
bodies, somewhat fattensed laterally,
located in the scrotum. The testicle
length is equal 1o an average of 4 em,
the diameter is 3 cm, and the mass
ranges from 15 to 25 g [10, 13].

The left testicle is wsually
dropped slightly lower than the right
one. The spermatic cord (funiculus
spermaticus) and epididymis approach
the posterior margin of the testicle; the
latier is located along the rear edge.
Epididymis is a narow, long
formation, in which there is an upper,
somewhat thickened pen -— the
appendage hesd fcaput cpididymidis)
and the lower, more pointed end - the
wil  (cands  epididymidis), the
intermediate segment 1S the body
{corpus epididymidis).

The testicle is suerrounded h}r a
dense fibrous coat of whitish coloration
(tunica albuginea), lying directly on its
parenchyma. At the posterior margin of
the testicle, the fibrous tissue qf l_hﬂ
membrane protrudes shallowly inside

the glandular tissue in the form of an
incomplete  wvertical  seplum, or
thickentng  (mediasiinem  tesns);
fibrous partitions (septula testis), which
with their outer ends aitach 1o the inner
surface (unicae alhugineae) and thus
divide the entire testicalar parenchyma
into lobules (lobuli testis), radially
depart from iL

The number of lobules of the
testicle reaches 250-300. The tops of
the lobules are facing the testicular
sepium (mediastinum testis), and the
bases to the mnica albuginea, The
epididymis also has mnica albuginca,
but more subthe.

The testicolar  paremchyma
consists of the seminiferous fubules,
There are pwisted (fubuli seminifer
contorti) and straight (lubuli seminiferi
recti) seminiferous tubules. In each
jobule there are 2-3 whules and more.
Having & winding direction in the
lobule itself {ubuli mmi_nifleri conton),
approaching  the tesbicular  seplum
(mediastinum  testis),  and  the
convolited tubules are connected o
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each other ond directly at  the
mediastinum narmow indo short straighi
semimferous tubules. Straight twbules
open inlo the testicular network (rete
testis), located in the mediastinum
siralum. From the network of testicles,
12-15  outgoing  wbules  {ductuli
efferentes testis) open, which are semt
o the head of the epididymmidis. Upon
exiting the testicle, the ouiflowing
tubules become winding and form a
series of conical epididymis  (lobulis
coni epididymidiz).

The place of formmtion of sperm
= the main part of the sperm {spermal -
pre omly whbuli seminifen  conbort.
Tubuli recti and  canabculi of the
testicular network belong o the semen-
bearing paths. The ligumid component of
the sperm is produced only n small
quantitics by the fesles, since o 08
mainly & product of the excretion of the
sccessory glands of the reproductive
apparatus, opening into the excretory
tract.

Fig. 18 - Anniomy of the testicle
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Ductuli effercnies open into a
single canal of the appendage (duches
epididymidis), which, forming
AUMErous curves, continues inlo the
spermatic cord (ductus deferens). The
deferent  duet  (cducties  defMerentes),
lobules of epididymidis  (lobuli
epididymidis) and s initial section
tagether form the epididymidis head.

Vas deferens s o direct
extension of the epididymis canal and
differs from the latter by a larger wall
thickness.

Separated from  the lesticle
vessels (o, and v. testioulares), the vas
deferens  upward and  enters  the

spermatic cord.
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As part of the spermatic cord, the
ductus deferens rises vemically up to
the superficial inguinal ring.

It has been found that it has been
sent (o e lumbar region of the
inguinal canal, The bottom of the
bladder and the bottom of the bladder It
s noticeable that it will notice thot it is
expanding. The length of the ductus
deferens 15 40 - 45 em. The average
dizmeter s 2.5 mm, the widih of itz
limen is only 0.2 - 0.5 mm. The wall
consists of three layers: the outer
muscular wall, the tunica adventitia,
then the middle muscular wall, the
twunica  muscularis, and  the nmer
muCosn,

Spermatic  cord  (Tuniculus
spermatacus) is a round strand 16-20
em long, covered with an external
seminal fascia and located between the
mner inguinal ring and the upper pole
of the testicle. The spermaiic cord
begins from the epididymis, and ends
at the deep ring of the inguinal canal.
The length of the spermatic cond in
adults is 15-20 cm on average. |1 can
be fell in the serotum and in the
superficial inguinal ring in the form of
4 rounded cord with a thickness of
almost the littke finger, The texture of
the spermatic cord is soft, the surfice 15
smooth. The spermatic cord consists of
membranes within which the elements
of the cord are locawed: the vas
deferens, ductus deferens, the testiculaf
artery, a. testicularis, vas deferens
unery, . ductus deferentis (from &
umbilicalis), plerygium venous plexus.
Plexis pampiniformis, testicular veins
ind  weins: of the wos deferens,
lymphatic ~ vessels, nerve  plexus

(testicular and wvas deferens of the
peritoneum, frishle tissue,

The spermatic cord has scrotal
and inguinal paris, The layers of both
departments are the same, except that
the inguinal region lscks the external
spermaticus fescia, [iscia spermuatics
externa, since it i formed by the
superficial fascin of the abdomen,
which is located outside the inguinal
canal. In both parts, the inner lfining
mmediately surrounding the elements
of the spermalic cord is the inner
spermatic  fascin, fascin  spermatica
interna, As shown in the description of
the inguinal canal and 15 contents, it is
a protrusion of the transverse fascia of
the abdomen. More superficially lics
the muscle thel suspends the testicle,
m. cremaster [Riolan], with fascin
cremasterica, Outside in the scrotal pan
of the spermatic cord is the extermal
geed fasci, fiscia spermatica exioma.

Blood  supply, Ivmphatic
drainage and innervation

The arterial supply 1w both
lestes s primarily from the testicular
arterics, which anse from the
anterolateral aspect of the abdominal
aorin just inferior to the renal arteries.
They travel retroperitoneally, cross
over the wreters and the inferor parts of
ihe exteral ilne artenes 1o pass
through the decp inguinal ring to enter
the inguinal canal and become one of
the components of the spermatic cord.
The testicular arery enters the testis
through the postenor migdportion. The
resticular artery or ene of its branches
anasiomoses with the artery of the

ductus deferens,

4%
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Yenous drainage from the testis
and epididymis form a network of 8-12
veins, called the pampiniform venous
plexus, lying anterior 1o the ductus
deferens and surrounding the testicular
artery in the spermatic cord. The veins
converge  superiorly, forming a
lesticular vein, after passing through
the decp inguinal nmng. The right
lesticular vein enters the imfernor vena
cava, and the left testicular vein drains
into the left renal vein,

Lymphatic drainage of the
testis follows the testiculur vessels (in

the spermatic cord) to the right and lefi
lumbar (cavaliscroc) and  preaoric
lymph nodes at the second lumbuer
level,

Autonomic innervations of the
lestis arise as the testicular plexus of
nerves on the testicular artery, which
containsg  vagal parasympathetic  and
visceral afferent fibers and sympathetic
fibers from the T7 scgment of the
spinal cord.

2.5.3 Prosinte

The prostate gland (prostata)
(Fig. 19) is an unpaired glandular
muscular organ resembling a truncated
cone. It allocates the top (apex), basc
(basis), front and rear surfaces (facies
anlerior e posierior), lis weight is
about 23-25 prams; the vertical size is
sbout 3 cm; the horizontal is 4 em; the
sagittal is about 2.5 cm. |t eccentrically
covers the mitial part of the urethra and
closely adheres to the bottom of the
bladder with its base, and 1o the
urogenital dizphragm at the apex. The
posterior surface of the prostaie gland
s bordered by the wall of the rectum
and is separated from it enly by a thin
plate of the pelvic fascia (seplum
rectovesicale). The wurethra passes
through the prostate gland from its base
to the apex, located in the median
plane, closer to its front surface [13].

The seminal vesicles are adjacent
to the prostate gland at the back and

top, and the spermatic ducts are located
medially to them. The excretory duct of

the serminal vesicle merges al an acuic
angle with the dilated part of the sperm
duct. Formed after this ejoculating
ducts (ductus ejaculatorius) penetrate
through the posterior surface of the
prostate gland, heading downwards.
medially and anterniorly, opening i
pars  prostatics  urethroe with (w0
openings on the seed tubercle, A slhit-
like hole at the top of the seed tubercle
leads to a small blind pocket located in
the thickness of the prosmie gland.
which is colled the prostate gland
(utriculus  prostaticus).  The name
indicates the ongin of this formation
froum the fused lower ends of the ducties
paramesonephricus, from which the
woman develops the ulers and vagina.

Macroscopically, there are three
lobes in the prostate gland: two lateral -
right and left, separated by a groove
{determined by palpation examination],
and an average lobe {isthmus), which 15
located between the posterior surface
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of the uvrethra. the bomom of the
bladder and both deferent ducts

The  prostale  parenchyma
consists of alveoli, which, grouping,
form 30-20 individual lobes surrounded
by fibrous-muscular sepla.

the inlerlobar partifions move away,
pathering around the urethra.

All this muscle tissue 15 called
the prostate  muscle  (subsiantia
muscularis), which forms the intemnal
involuntary sphincter of the bladder,

Fig, 19 - Anatamy of the prostat
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Each jobule passes into the duct
(ductus prostaticus), which opens with
Pin holes jn the prostatic urethra on the
Isteral surfaces of the seed mbercle.

Since some ducts are :mﬂhinﬂd.. their
1otal musmber is bess than the number of

lobules. The latter arc L'ﬂnf:ﬂ'ﬂl s
Mainly in the posterior and lierd

of the pland, there are almost 10
nterior to the urethra [ 10].

Smooth muscular tissue 18

strongly developed here, from which

nm.ﬂmﬂriﬂhﬂ

Duiside, the prostie Ehl.ll'l:l I|5
covered with a capsube lll'lnt i% rich in
elastic fibers and contming pawerful
bundles of smooth muscles that make
up the annular prostate muscle. Above,
it merges with the circular muscular
layer of the bladder, _b:luw '.w"ﬂ'
muscles forming an arbitrary sphincler
of the membranous parl of the urethra,

Blood  supply,  lymphatic
drainage and imnervation

I n

—
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The blosd supply of the
prostate gland is made from oo
vesicalls inferors (the inferior vesical
artery then branches into 2 main
arterial branches to feed the prostate)
and aa. recialis mediae. They penctrate
into it with numerous branches along
the gjaculstory ducts, forming a nch

network of capillanes

The first anerial branch is the
urcthral  arery that  enters  the
prostatovesical Junction

posterolaterally and travels inward
perpendicular to the urethra toward the

hindder neck m approximately the 5
'elock and 7 o'clock meridian,

The capsular artery is the second
main branch of the prostate. It runs
posterolateral fo the prostate with the
cavernous nervies, This artery enters the
prostate ol night sngles to supply the
glandular tissue,

A large number of veins of the
prostafe gland, anastomosmg among
themselves, form around it o plexus,
which s pant ol the urogenital venous
plexus, which is assocuted with the
venous plexus of the rectum.

Lymphatic vesscls begin in the
parcnchyma of the prosate gland and
form around it, especially on the lower
surface, a rich lymphatic network.
From there, lymphatic drunage 15
carried out in the pre-bladder ymph
nodes, in the lymphatic vessels passing
pear the rcters ond deferemt  ducts
along the side walls of the pelvis 1o the
external and internal iliae lymph nodes,

The innervation of the prostate
gland is carried out by sensory and
postganglionic  sympathetic  and
parasympathetic nerve fibers from the
inferior hypogastric  plexus  (plexus
hypogastricus inferior]).

254 Seminnl vesicles

Seminal  vesicles  (vesicolae
seminales) (Fig. 19) lie luerally from
the vas deferens, between the bottom of
the bladder and the rectum. Each
serminal vesicle has o length of up to 12
m in expanded form, and o length of 5
em in wndressed. The lower pointed
erid of the seminal vesicle passes into o
namow  exerelory  duct  {dwcius
excretonus), which connects at an
acute angle with the ductus deferens of
the same side, forming together with i
the ductus ejaculatorius. The latter is o
thin tubule about 2 cm long, which,
starting from the junction of the ductus
deferens and ductus excretorius, passes
through the thickness of the prostale

gland and opens into the prostatic part
of the urethra by a narrow opening at
the hinse of the seminal tubercle.

The walls of the seminnl vesicles
consist of the same layers as the ducius
deferens.  Seminal vesicles  ore
secretory organs that produce o liquid
part of the sperm.

Blood  supply,
drainage and innervation

Vessels and nerves: the ductus
deferens receives artenal blood from a
ducies deferenis (o branch of iliscn
internaj, seminal vesicles - from a&

Ivmphatic
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vesicahis  ferior, ductus  deferentis,
rectiles,

Venous outllow occurs in v

deferentialis, which Nows into v, iliaca
imerna

Ouiflow of Iymph occuwrs in the

outer, intemal iliac and sacral lymph
nudes.

Dsctus  deferens ond  seminal
viesicles ore  innervated by plexus
deferentialis, formed by nerves froom
the plexus hvpogastricus inferior.

2.5.5 Bulbourethral glands

glands
{Fig. 20)

Bulbsurethral
(glandulie bulbourethral)

dinphragma  wrogenitale nbove the

posterior end of the bulbus pemis,

Fig. 20 - Anntamy of the ba

i
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are two glands, each 0.5-0.7 cm 0
I:I'-’ll'l'litlfl.'r. located in the thpckness of the

posterioely fro
arethrae, The

fhourethral gl
walamli'

s B s pryediland el

m the pars membranaded
inferior duet of these
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The blood supply of ihe
prostite gland is made [rom aa
vesicalis inferiors (the inferior vesical
ariery then brancheés inftp 2 main
aricrial branches o feed the prostate)
and aa. rectalis mediae. They penetrte
it 1t with numerous branches slong
the cjaculstory ducts, forming a rich
network of capillanes,

The first arterial branch is the
urethral  artery that  enters  the
prostatovesical Junclion
posterolaterally and travels  inward
perpendicular to the urethre toward the
bladder meck al approximately the 5
o'clock and 7 o'clock meridian.

The capsular artery is the second
main branch of the prodtate. It runs
posterolateral to the prostate with the
cavernous nerves. This arlery enters the
prostate at right angles to supply the
glandular tissue.

A large number of veins of the
prostute gland, snastomasing among
ibermmelves, form around i1 o plexus,
which is part of the urogenital venous
plexus, which 5 associted with the
venous plexus of the rectum

Lymphatic vessels begin i ihe
parcnchyma of the prostate gland and
form arcund i, especially on the lower
surface, & nch lymphatic  network.
From there, Iyvmphatic dminage is
carried out in the pre-bladder lymph
nodes, in the lymphatic vessels passing
near the wreters and deferent ducts
along the side walls of the pelvis 1o the
extemal and intermal iliac lymph nodes.

The innervation of the prostate
gland is camied owl by sensory and
posigenglionic  sympathetic and
parasympathetic nerve fibers from the
inferior  hypogasiric  plexus  (plexus
hypogastricus inferior)

2.5.4 Seminal vesicles

Seminal  vesicles  (vesiculae
seminales) (Fig. 19) lie laterally from
the vas deferens, between the bottom of
the bladder and the rectum. Fach
seminal vesicle has o length of up 1o 12
cm m expanded form, and a length of 5
em i undressed. The lower pointed
end of the seminal vesicle passes into a
mimow  excretory deet (duchos
exerclorius), which connects ot an
acute angle with the ductus deferens of
the same side, forming 1ogether with it
the ductus ejaculatorius. The latter is a
thin tubule about 2 cm long, which,
starting from the junction of the ductus
deferens and ductus excretorius, passes
through the thickness of the prostale

gland and opens inte the prostatic part
of the urethra by a narmow opening ot
the base of the seminal ubercle.

The walls ol the seminal vesicles
consist of the same layers as the ducius
deferens, Seminal  vesicles  are
secrelory organs that produce o liguid
part of the sperm.

Blooad supply,
drainage and innervation

Viessels and nerves: the ducius
deferens receives anerinl bload from a
ductus delerenis (o branch of ilaca
inferna), seminal vesicles - from ap

Iy miphustic
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glands opéns inlo the spongy parl of
the urethra in ihe bulbus mrea, The
glands secrete a viscous flusd  that
protects the urethra from urinary tract
IITILLEEO,

Blood  supply,
drainage and innervation

bulbourethral
pudendoe

lymphatic

Arterfes (o
glinds come from o
intemag,

The penis (Fig- 21) refers 1o the
external genital organs logether with
the scrotum. [t consists of three bodies:
the pair cavernous (corpus cavernosum
pemis) and the unpaired spongy (corpus
ﬂpﬂlt_lﬂimum pents). The name of these
bodies is due to the fact tha thiy
constst of numerous crosshars, fibrous-
clastic cords with an admixture of
unstressed muscle fibers, among the
dense plesus of which there are gaps -
caves lined with endothelium and filled
with blood [ 10, 13).

. The corpora  cavernosa penis
consists of two long eylindrical bodies
with pointed ends, from which the
postenos parts diverge and form the
legs of the penis {crura penis), which
are attoched 1o the lower branches of
the pubic bones. Corpus spongiosum
Penes, coated with  albumin  {unica
albugines corporis  spongiosi), lies
under the cavernous bodies of the penis
and penetrates the entire lengih of the
urethra, It has a smaller diameter (1
cm) than the other two cavemous
bodies, but unlike them it thickens at
bath ends, forming a head of the penis

Yenous outflow oceurs m veins
bulbus nnd diphragmae orogenale,

Lymphatic vessels go 1o the inn.
lyemphosd gt interni.

The glands are innervated by n,
pudendus and siso from the plexus
prostaticos vegetative plesus

1.5.0 Penis

in front (glans penis) and a bulb
{bulbis penisy in the back.

The back of the penis. anached
io the pubic bone. s colled the rool
(radix penis). Anterior to the penis ends
heai. The imtermedinte part belween
the head and the root 15 called the body
{corpus penis). The upper surface of
the body is wider thun the lower and 15
culled the back (dorsum penis). Corpas
spongiosum penis s adjacent 1o the
lower surface. At the head of the penis
there s a venical sl - the extemnmal
opening of the urethm (ostium urethra
externum); the head from the dorsal
and lateral sides 18 somewhat above the
level of the cavernous bodies. this edge
of the head is colled coronn glandis,
and the norrowing behind it is collum
ilanclis,

The skin of the penis ot the bass
of the head forms o lopse fold, which s
called the foreskin (preputium). Un the
underside of the head of the penis, the
foreskin is connected 1o the skin of the
head by a bndle (frenulum preputin).
Around the corona glandis and on the



Urslogy | 2019

mner leaflet of the foreskin are located The size of the penis depends on
various sires  of schaceous plands the amount of blood in the cells of the
(glandulag preputiales), cavernous and spongy bodies,

Ductus deferens
Seminal vesicle
Ductus ejazulatorius
Frostate
i inguinal canal
Prostatic wrethra

Scrotum
Cutis

Fig. 21 = Amptamy of male genital prgamns
Ui ks, Tross B -th nbrmen T L kB sy T ¥ HES UGS e I LA 1 Em I
il ThFUPRR 1A AT kb i [T

The secret of these plands is pant Bloed  supply,  lymphatic
of the preputial  lubncam  {(gimeggmn drainage and innervations

preputit), which colleets in the space : e
between the head and the foreskin - the Blood 5 brought to the penis

cavity of the foreskin, opening in front through aa. g"“ﬂ“.l':‘:f et dorsalis penis.,
of the hole, which passes the hend  Avioral  Dranches, —passing  n

. . connective tissse partitions, break up
when moving the foreskin backwards. into thin curl arterics that open directly

into the cavernons spece, Blood veins

5|
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glands opens imo the spongy part of
the wrethra in the bulbus arca, The
glands secrele a vigscous  Muicd  tha
protects the urethra from urinary tract
irritalion.

Blood  supply,
drainage and Innerviation

Arteries 1o bulbourethral
glands come from o podendoe
internoe.

lymphatic

The penis (Fig. 21) refers 1o the
cxternal genital organs together with
the scrofum. [t consists of three bodies:
the pair covernous (CoTpus CAVErmOsum
penis) and the unpaired spongy (Corpus
spongiosum penis). The name of these
bodies is due 1o the fact that they
consist of numerous crossbars, fbrous-
elastic cords with an sdmixiure of
unstressed muscle fibers, among the
dense plexus of which there are gaps -
caves lined with endothelivm snid Glled
with blood [10, 13].

The corporm cavemoss  peiis
consists of two long eylindrical bodies
with pointed ends, from which the
posterior parts diverge and form the
legs of the penis {(crurn penis), which
arc attsched 1w the lower branches of
the pubic boncs. Corpus spongiosum
penis, coaled with albumin {tumcs
albugines corpons spongiosi),  lies
under the cavernous bodies of the penis
and penctrates the entire length of the
urethra. It has a smaller diameter (]
em) than the other two cavernous
bodies. but unlike them it thickens ul
hoth ends. forming o head of the penis

Venous outflow occurs m veins
baulbus and dinphragmae urogenitale.

Lymphatic vessels go to the mn.
Iymphoids iliner mteriii

The glands are innervated by m
pudendus and also from the plexus
prostaticus vegetative plexis.

2.5.6 Penis

i front (glans penis) and a bulb
(bailbars pemis) in the boack

The back of the penis, attached
o the pubic bone, is called the rool
{radix penis). Anterior 1o the penis ends
head. The intermediae part between
the head and the roo is called the body
{corpus penis). The wpper surface of
the body is wider than the lower and 15
called the back (dorsum penig). Corpus
spongiosum penis is adjpcent 1o the
lower surface. Al the head of the penis
there is o vertical slit - the external
opemng of the urethra {(ostium urcthra
externum); the head from the dorsal
and lateral sides is somewhat above the
level of the cavernows bodics, this edge
of the head is called corona glandis.
and the narrowing behind it s collum
plandis,

The skin of the penis at the basc
of the head forms a loose fold, which 15
called the foreskin (preputium). On the
underside of the head of the penis, the
foreskin 15 connected 10 the skin of the
head by a bridle (frenulum preputii)
Around the corona glandis and on the
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(venae cavernosae) discharging from
the cavernous bodies infuse inio v
profundas penis and in v, dorsalis
penis. Due o the special arrangement
of the blood wvessels of the penis, the
blood in the cavernous bodics can be
retained, which lesds o their
compaghion during erection.

The arteries of the penis are
branches a. femoralis and a. pudenda
intermit. Venous outflow occurs at v
dorsales penis  superficialis et
profundae in v. femoralis and in plexusy

venosus vesicalis,

Lymphatic drainage 15 carmied
oul it the inn. lymphoidi inguinales and
nodes of the pelvic cavity.

Afferent imnervation 15 carried
out by 0 pudendus, efforent
sympathetic - from plexus hypogastrics
inferior,  parasympathetic -  nn
erigenics.

Function of male reproductive
Grgans

Male reproductive sysbem is a set
of organs of the reproductive system
{reproductive  system) in men (male
genital organs), It produces male sex
cells, as well ns mole sex hormones,
responsible  for the formation  and
functioning of the body of the male
tvpe [13].

It has common elements with the
urinary system, [orming the male
urogenitel system. Male genital organs
are the pnimary, that is, the first and
mam sexunl charactenstics of men,
phserved in esch of them since the

prenatil formation of these organs
Oy during puberty under the action af
activated  sex  hormones, the  body
RCQUITES secondary sexual
characteristics: body type and male hair
growth, the predominance of muscle
nssue over ndipose tissue, o lower
voice timbre compared 1o that of
WOMER.

Physiology of male genital
organs, Physiology of intercourse

Sexunl intercourse  (Synonyme
coitus, intercourse, copulation) i o
fragment of a complex picture of
human sexual behavior, Despite the
fact that sexual intercourse is o paired
physiological process, changes in the
body of o man and o woman differ
significantly. Since, as a rule, sexual
intercourse takes place in an mtimale
sefting, the physiological changes of
the body before, during and after
sexual intercourse were described very
speculatively. MNowadays, thanks
large pant 0 resecarch  dome by
volunteers with the help of a special
technique that captures changes in the
body of men and women during
itercourse, its physiology has hecome
clear.

There are several stages of
sexudl inlercourse, going imo cach
other and united by the peneral concept
of "sexual cycle™:

® rodsal;

= “plateoun™;

" Orgasm;

®IeVerse development
{detumescence).
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Sexunl intercourse s usually
preceded by a  period of  mutual
CirCsses, For the normal
implementation of sexual intercourse in
men. the participation of the lollowing
structural and functional components is
necessary:

Il newrohumoral, dwee 1w the
Work of the ceniral nervous and
endocrine systems, which provide the
Power of sexunl aitraction and the
excilability of the relevant parts of the
centmal  nervous system that  regulme
scxual behavior,

2} memal, due 1o the work of the
Eerehral corex, ensuring  the
Bhentuiion  of  sexual  desire  and
erection before the start of sexual
h‘lﬂtﬂ:m;

3) erectional, mainly due to the
% of the spinal centers, during
"""""F]" the penis is introduced it the
“'E!‘“‘I' and frictions (movements of the
Pty e the 'l..'ugiﬂnl BCCUr;

Work

4)  emculation-orgasmic,  also
“aused mainly by the work of the
“Pinal centers, during which ejsculation

. At the stage of arousal in & man
i"l"l-th Sexual stimulation, there 'P'f' nn
:'.'ﬂ"“-' it blood Now o the genitals,
While a1 the same time some difficulty

o the outflow of biood through the
Cing.

the This leads 10 a blood overflow of

an Civernous bodies of the penis and

the TS5 i its size. It is believed that

e PEEsYmpathetic control of  the

“‘:._“'-11 of the blood vessels is leading in
Ccurrence of erection.

The introduction of the penis,
frctions in men lead o on increase in
sexunl arousal, increased heart rmte and
breathing, incressed blood pressure.
factal hyperemin. The maximim
increase in blood pressure and heart
fate im o man reaches during orgasm,
which is experienced as a sensual
gensation. In men, orgasm beging with
the rhythmic contractions of the vas
deferens, vas deferens and seminal
vesicles. When this occurg, the release
to the outside under high pressure of
the ejaculate. In men, an orgasm lasts
for a few seconds, afier which a normal
grection 18 quickly weakened  and
detumescence oocurs - a decrease in the
blood supply to the genitals. Tt is
followed by u period of sexual
refractoriness. Repeated crection s
possible afler some flime.

A clear definition of the concepts
of “porm”, “normal” in the physiology
of sexual intercourse s Very dfﬂimlt
due to the exiremd inlt.rl-l-'t:.\r_mg of
biolegical, socinl, mdividual
personality ~ charctensiics. It s
helicved that if sex life does not cause
feclings of fatigue, discontent, if during
the day the pariners mmn_u:hnn-ﬂﬂ
mﬁanmm:uithwt'mtm
their sex life is optimal.

gsgs O
{uiﬁdil!::“mh and the formation of
male sex hormones androgens -
place in e
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cells  mio  haploid. free  and
differentiated cells - spermatozoa.

There are four periods of
spermatogenesis: 1) reproduction; )
growth. 33 division and ripening, 4)
formation, or spermiogencsis
(spermioteliosis). In the first penod, the
diploid  inittal  male  sex  cells
(spermatogonia) are divided several
times by mitosis (the number of
divisions in each specics is constant).
In the second period, the germ cells
(spermatocytes of the Ist  order)
increase in size, mnd their nucleus
undergoes 8 long prophase, during
which the conjugation of homologous
chromosomes and crossing-over ocour,
accompanied by the exchange of sites
between homologous  chromosomes,
and tetrad forms, In the third period,
two divisions of maturation (meiosis)
eccur, the number of chromosomes is
reduced or reduced by half {while in
some tetrads in the first  division
homologous chromosomes diverge (o
the poles of the spindie, in the second -
chromatids, then homologous
chiormostmes j.

Thus, each spermatocyte of the
Ist order gives 2 spermatocytes of the
2nd order, which after the sceond
divigion form four haploid cells of the
samc size - spermatids. The latter do
not divide, enter the fourth period of
SPErMalogenesis, of spermalogencsis,
and tum  into  spermalozon;  the
spermatoid  from the round becomes
elongited, some siruciures {acrosome,
side nuckeus, flagellum, etc.) are newly
formed, others disappear {ribosomes,
endoplasmic reticulum and etc.) Most
of the eytoplasm disappears from the
cell. The elongmed nucleus  with

cendensed chromatin and acrosome (8
derivative of the Golgi apparatus) is
locatied at the apical pole of the cell and
forms the head of the spermatozoon:
the centriole vsually lies at the basal
pole of the nucleus, the Aagelium
originates  from 1 mutochondns
surround the centriole or form the so-
called incidental nucleus, located in the
inlermediate  section of  the
spermalieoon. Muture spenn
accumulate in the epididymis of the
lestis. Spermatogencsis  conlinees  in
men 1o old ape.

The duration of a complele
spermatogencsis, consisting ol four
cycles, mages from 64 o 75 days, But
all spermatezoa do not mature at the
sumie time: ol any moment in the wall
of the wbule hundreds and hundreds of
cells can be found at different stages of
spermatogencsis - initinl, intermediate
and final, One cycle of perminal
epithelium is approximately 16 duys.

Androgen formation ocours in
the interstitial cells - pland cell { Leydig
cells), locilized in the interstitium
between the seminiferous tubules and
constituling approximately 20% of the
tofal mass of the wsticles. A small
nmount of male sex hormones is also
produced in the reticular zone of the
cortical substance of the adrenal
ghinds,

Several steroid hormones belong
to androgens, the most important of
which is testosterone. The production
of  this hormone  determines  the
adequate development of male primiry
and secondary sexual charmcleristics
(masculimzing  effect), Under the
miluence  of  lesiosierone  during
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puberty, the size of the penis and
testicles increase, the male body hair
appears, the wone of the voice changes.
In afdduimh festosterone enhances
profein  synthesis  (anabolic  effect),
which leads 10 the scceleration of
mrowth processes, physical
development, increase in muscle mass.
Testosterone nifects the formation of
I'-:ﬂl’ bone skeleton - it accelerates the
ormation of the protein matrix of the
bone, increases the  deposition of
calcium salts in il As a result, the
E'm'l"l_h. thickness and sirength of the
n:’“‘-‘ increase. With the overproduction

lestosterone, the metabolism s
ccelerated, the number of red blood
cells increases in the blood.

st €. Mmechanism of action of
Oslerone s due o its penetration
"Mt the cell, transformation into a more
fove form (dihydrotestosterone) and
g ﬂ;;h'mlmg 1 the receptors of the
7 nn;tﬁmlluﬁ. whirjirlcuds o

: » processes of proteim
Whthesis  and  pucleic  acids.
thi.“mlqun“ secretion s regulated by
ade Uleinizing  hormone  of  the
,-,,Er'"’hFP'«’Physin, whose production
et during puberty, With an
the < i the blood testosteranc by
the m”“h"?mm of negative feedback,
i E‘%’q‘-_“-’“m of luteinizing hommane
orog Mibited. The decrease in the
by LS tion of both Emdmﬂﬁ‘
hitggp i - ollicle-stimulating and
“‘l"'l:mlllmIE - also occurs when

mntopenesis is accelerted.

ety POYS aged 1011 years, the
© usually ek active
iﬂ‘ll‘:l::mﬂﬂ {Leydig cells), in which
estingy N8 are produced. However
BTone  secrction in these cells

occurs during fetal development and
remains in the child during the first
weeks of life This is due to the
stimulating  effect  of  chorionic
gonadotropin, which is produced by the
placenta.

Inadequale secretion of male sex
harmones leads 1o the development of
eunuchoidism, the main manifestations
of which are delayed development of
primary and  secondary  sexual
characteristics, disproportion of the
skeleton (disproportionatcly long limbs
with relatively small body size), an
increase in fat deposition in the chest,
|ower abdamen and hips. Often there 15
ar increase in the mammary glands
{ gynecomastia). The lack of male =X
hormones  alse  leads o coerimin
neuropsychic changes, im particular, &
lack of attraction to the oppesiie sex
and the loss of other typical
psychophysiological features of a man.

The accessory Scx gt_:ud: wre
constanily experiencing the influence
of andro genes, which contribule ml
their proper  formation and norma
functioning. Testosleronc stimulales
the formition of fructose in the seminal

vesicles, eitric acid and_]:!huapl}mnr:“'}rt;
the prostate, cop-pitin -~ in
epididymis, cié.

A decrease in the content of
fructose, CHI acid, ae?d phnunhnl:sr.'
comniting in seminal Muid may indicale
a decrease in the mtrﬁtn:i'dlclg
function of the leslEs. It was r.:ql:;:.ln:l -
approximately 7-10 days_alﬂ:r

. the male udd_na_:rnll
in rodents atrophy o & minimun.
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The normal level of testosterone nmol/| or M50 ng/dl,
ini the plasma of an sdult male iz 12-33

Anatomy of urogenital sysiem

Uropenital apparatus includes the urinary (organa urinara) and genital (organa
genitnlia) organs.

The kidneys are the paired organs, located in the retroperitonenl space, in the
lumbar region, at the sides of the spine.

The kidney is divided info segments, which is due to the peculiaritics of renal
artery branching. There are following segments;

1. The upper segment {Segmentuim supernus);
2. Upper front segment (segmentum superius anbenius),
3. The lower segment {segmentum inferius);
4. Lower front segment (segmentum inférius anlenus);
5. Posterior segment (segmentum postenius).

The kidney consists of o cortex (cortex renis) and o medulla (medulla renis)
substance. The corex is located on the periphery and between the pyramids
[columnae renples, . Berlinil), the medulla is located in the center and is n:pn:sur;ldd
by pyramids (pirmmides renalis, Malpigii p.).

Function of kidnoys:

|. Excretion of wastes,

2. Filtration, reabsorbing and secretion;
3. Water homeostasis,

4. Acid/base homéeostasis;

5, Electrolyte homeostasis;

fi. Blood pressure homeostasis;

7. Hormaonal.

Ureters - p:ured tubular organs that provides urine from the renal pelvis to the
bladder, is Jocated in the retroperitonenl space, The ureter has three physiologic
constrictions: the ureteropelvic junction, the crossing over the ilinc vessels, and the

urelerdvesical junction.
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The bladder (vesica urinaria, Greek - cystis) is an unpaired hollow muscular
organ that sérves (o sccumulate and excrete irine.

In men, the rectum, seminal vesicles and ampullae of the vas deferens adhere
to the bladder behind: from above - the small intesting; the apex touches the prostaie
gland. At women behind to it contiguous cervix and a vagina, on top - the body and

the bottom of the uterus; the apex of the bladder is located on the urogenital
dinphragm,

Female urethra (urethra feminina) begins from the bladder with an internal
Opening (ostium urethrac internum) and is 4 tbe 3-3.5 cm long, slightly curved by &
bulge posteriorly and enveloping the lower margin of the pubic symphysis from
below and behind. The female urethira pierces the pelvie diaphragm and the perineal
membrane just posterior to the pubic symphysis.

_ Male urethra (urethra masculina) is a twbe 16-22 em long and 0.5-0.7 em in

diameter, extending from the bladder to the external opening of the urethra on the

penis, Urethra serves not only for the excretion of uring, but also for passage of
Sperm that enters the urethra through the ductus cjeculatorius.

Prostatic urethra (pars prostatica). The prostatic urethra is the portion of the
Hrethra that traverses the prostate,

dmm?'_dmhrl_rmun urethra (pars membranacea), The shortest and least

it tble portion of the wrethra is the membranous urethra. This region spans from

lphinT of the prostate to the bulb of the penis. 1t is invested i the external urethral
F muscle and the perineal membrane.

the mﬁpnn:}- urethra (pars spongiosa). The spongy urethra is the region that spans
bulh-mEm spongiosum of the penis. It is divided into the pendulous urethrs and the
$pong (or bulbar) urethra. The pendulous urethra i invested in the corpus

c“m“;}m of the penis in the pendulous portion of the penis. The urethra is located
cally within the corpus spangiosum.

1nq fogiiey Male genital organs (organa genitalia masculing) include the serotum
the I“‘ (testes) with their membranes, the vas deferens with seminal vesicles,
© gland, the bulbourethral glands, the penis and male urcthra,

h‘m SEI‘MUm isn 5

eparate protrusion of the anterior abdominal wall. It consists of
8 ‘m;?ml:fihmbm in which are located the testicles, epididymis and part of the
ﬂulaid:h“ Membranes of the testicle and

the spermatic cord, counting from the
Ep.t“,mliu :: follows: slafm (cutis), tunica dartos, external fascia spermatica (fascia
(Easeiy i), fascin cremasterica, m. cremaster, the internal seminal fascia

"ER interna), tunica vaginalis testis,
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Testicles (testes) are paired. ovoid male reproductive organ that sits ihe
scrotum, separated from its maste by a scrotal septum. The testicle parenchyma
consists of the seminiferous wbules. There are toruous (ubuli seminifers conlort)
and direct (ubuli seminiferi recti) seminal whbules, In cach lobule there are 2-3
tubules and more.

Epididymis is a narrow long formation in which the upper, somewhat
thickened part i5 the head of the epididymis (caput epadidymichis) and the lower, more
pointed end - the tail (cavds epididymidiz); the imermediate site constitutes the body
{corpus epididymidis). Ductuli efferentes open into a single duct of the epididymis
{ductus epididymidis), which, forming numerous bends, continues into the ductus
deferens. Ductus defferentes, lobuli epididymidis and its initial section form the capul
epididymidis.

Vas deferens are a direct extension of the epididymis canal and differ from the
latter by & larger wall thickness, Separated from the testicle vessels (o, and ¥,
testiculares), the vas deferens upward and enters the spermatic cond.

Spermatic cord (Tuniculus spermatacus) is o round strand [16-20 cm long.
covered with an external seminal faseia and located between the inner inguinal ring
and the upper pole of the testicle. Its composition includes the vas deferens, the
ovarian artery, the sriery of the seminiferous duct, the lazoid venous plexus, the
lymphatic vessels of the testicle and epididymis, the nerves and the vaginal
membrane of the peritoneum.

The prostate gland (prosiata) is an unpaired slondular-muscular organ
resembling a truncated cone in shape. It eccentrically covers the initial part of the
urethra and closely belongs to its base 1o the bottom of the bladder, and the upper part
to the urogenitnl diaphragm,

Seminal vesicles (vesiculae seminales) lic laterally from the vas deferens
between the bottom of the bladder and the rectum. Each seminal vesicle has a length
of up 1o 12 em in expanded form, and a length of 5 cm in undressed. The lower
pointed end of the seminal vesicle passes mio a narrow excretory duct (ductus
excretarius), which connecis at an acute ongle with the ductus deferens of the same
side, forming together with it the ductus ejaculatorius,

Bulbourethral glands (glandulae bulbourcthral) are two glands, each L3
1.7 em in diameter, located in the thickness of the lilﬂphmg.nm urnEEn'n;.uI;: ahave the
posterior end of the bulbus penis, posteriorly from the pars membranacea urethrae.

The penis refers to the external genital organs together with the scrotum. If
consists of three bodies: a paired eavemous (corpus cavemosum penis) and an
unpaired SpoOngIOSLET (COMPUS SPONEIOSUT penis),
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Theme # 3: The main symptoms in urology: pain, changes in the act of
micturition. quantitative and gqualitative changes in urine, pathological
discharge from the urethra and changes in sperm.

_ Puin arising from  the
imr}uunnary tract may be quite severe
and is usually associated with:

L. Obstruction: (ureteric stone, urinary
Telention);

L Inflammation:  (pyclonephritis,
J;Tﬂﬂulltuul epididymitis elc. ),
hﬂﬂarnrmmm of the mucosa of the

; 0 et
e hra wsually produces

3,
“m;rmnﬁ of the urogenital tract
Y do not couse pain unless they

Bee  obsiruction
: or extend o

4, P
Urologica) trauma,

it Dull agh;
gion, i

4 n II 5
"l"li'h'lllim:isr

fg pain in the lumbar

ed in many Kidney
f:;uniu pyelonephritis,
ttim v Wydronephrosis,  Kidney
G :‘;szlh Pain in the lumbar region
el eeur with  vesicourcteral

- inﬂ:j Most characternistic type of
6 gy o ases of the upper urinary
Oty whrm.l colic (Fig. 22), which
Out gf g N & sudden outflow of urine
by hul'f."lﬂf from the pelvis, which
el mln "ETease in pressure in the
Somyp ty 15 15 accompanied by
:I.f"“ ek hin-walled veins of the
e min of |
H::::"Jh of the ﬁl:lﬂ.':::'i- I{H'E“‘h}'m‘"
Of the capsule and
Parenchyma |20).

"’“iﬂh-uft

.

A.1 Pain

Renal colic occurs suddenly, has
an intense character, is localized in the
lumbar region and hypochondrium, and
extends down the ureter, into the groin,
external genitalin and the inner thigh.
Renal colic can be accompanted by
nausen, vomiting. frequent and painful
urnation  (with the location of the
caleulus o the  justavesical  or
intrmmuril ureler),

g

Fig. 12 - Renal colic: irradiation of pain
vilbusir inem dime
s AL vt s b Bl T TR | B B P i
el 8 E19 2 Ll aienre B nes e jpg

The main couses of renal colic
are stones of the renal pelvis and ureter,
blood clots and mucus. necrotic lissues,
that s, pathological conditions that are
accompanied by the acute  onsel
obstruction of the wreter.
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Pain in the lumbar region, arising
a the time of urisation, is a sign of
vesicoureteral reflux, that is, reverse
unneé fow [rom the bladder 1w the
ureter in the renal pelvis,

Pain in pathological conditions
of the ureters 15 localized along their
trajectory. The lesion of the unoier can
be determined by the location of the
pain. Thus, when the middle third of
the wreter is  involved in  the
pathological process, the pain radintes
to the ilisc region, with the lesion of
the lower third 10 the scrofum in men
and to the lebin in women, However,
mare often ureteral diseases manifest
puinful sensations from the side of the
corresponding kidney, which is caused
by & violation of the passage of urine.

Pain in disesases of the bladder is
localized in the suprapubic region. I
can be permanent, not depending on
the met of unination, or penodic,
inlensifying  in connection  with
urinationi. The elucidabion of the
persisience ol pain, their association
with the sct of urination, 15 n great
imporiance for establishing the correct
diagnosis. Pam in the bladder may be
associated with overstretch of its wall
with mcute retention of unination,
inflummation of the wall of the bladder
or paravesical tissoe,  stones  amd
mvasive forms of malignant tumors.

Bladder stones are characterized
by pain intensifying during movement,
prd with the act of urnilion there 15 an
imterruption, the laving of a urine
stream, The pain ofien imadiates nto
the glans of pemis. The pain
inflammatory diseases of the bladder is
usually associoted with an act of
urination and it cen occur before the

ifld

beginning of urination, during or al the
end of it

Pain in the urcthra is oflen
associated with diseases of the prostale.
bladder and even kidneys. Pam 0
discases of urethra is localized along
the body of penis, have a culling
charpcter, intensifying with urination.
The causes of these pains are acute and
chromic inflammation,  stones and
tumors of the urethiri.

Pain in discases of the prostais
gland is usually localized in 1he
perineum, in the region of the sacrum
or in the lower abdomen, Typical 18
their irradiation imo  the  inguinal
regrom, exbernal gennalia and neclun.
Acule prostatitis is characierized by
intense pain, In severe cases, edemi of
the prostate pland can couse an aculc
delay in unnation,

Pain in diseases of the exiernal
genital organs is localised in the
corresponiding half of the scrofum und
irracliates along the spermatic cord 10
the waist region. Paim in the scrofuim 15
usually o consequence of  mouls
epididymitis, orchiepididyrmtis ~ OF
torsion of the testis. Thesz diseases arc
characterized by sharp pains thit
increase with movement. Mild aching
pain in the scrotum without irradiation
i mosi oflen sssocialed with nons
inflammatory  discases, such 8%
varicocele and hydrocele.

Pain in the pems usually
indicates its inflummation (cavernitis.
balanoposthitis) or trouma.  Persistent
strong pain can be observed with 8
prolonged ercction, ol associated with
sexial act, what is called priapism.
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3.2 Changes in the act of miciurition

Violations of  urination, or
dysurin, are a collective concept that
includes various types of urination
thsorders.  There are  symploms
assocusted with imitation of the bladdee,
andd symptoms coosed by intravesical
ebsiruction (hindered outflow from the
bladder) [31]. The first include:

Pollakiuria - froquent urination
in small portions, This symptom can
ogeur both with  urological
i pyelonephritis, urolithinsis, acute and
chronic cystitis, tuberculosis of the
urinery  system, bemign  prostatic
hyperplasia, prostatitis, ete.), and with
neurological  (sugar or  diabetes
insipidus, pathological processes in
neighboring with bladder cogans and
tissues) diseases.

Strangury - difficuli painful
urination in  small portions,
accompanted by frequent impemative
urge o wrinale. It occurs more often
with stones of the bladder, with locally
advanced lorms of prostate and bladder
cancer, with severe forms of acule
Cystitis.

Nocturia - by definition of the
International Continence Society (ICS),
the need o wake op ol night to emply
the biadder (two or more urnatkon per
might). Mycturia {in Russian-language
sources) denotes the predominance of
nocturnal  diurests over the daytime
diuresis due (o the release of Muid that
has mccumulmted in the body durng
waking hours, IT there is a kot of UFITE,
then  even with mnormal  bladder
capacity, mycturi can go inlo noctur.

An imperative urge is a sudden
strong urge 1o urinate, in which urine is
sometimes impossible to hald.

Symploms  mssociated  with
imtravesical obstruction include:

Ischuria - delay urination. Sharp
scute  and chronic  retention  of
uringdion, The first is manifesied by the
impossibility of independent urination
with strong urge (o if, overflow of the
bladder and severe pains in the lower
abdomen, With chronic retention of
urination, the patient urinates with a
weakly weakened jet, while the zo-
called residual wrine remains in the
bladder. The amount of & can be from
S0-100 ml ta 1.5-2 hters, and in rare
cases and more.

The most comman couse of the
development  of ischuria s the
intravesical obstruction that occurs
with benign prostatic hyperplasia or
cancer, bladder stones, sinictures,
turmods and wrethral mjuries.

Typical symploms of intravesical
gbstmigiion are  difficalty in  the
beginning of urination, the need for
stramning, o decrease in the pressure of
the wurine stream, a feeling of
incomiplete emptying of the biadder.

Terminal leakage - prolonged
dropping of urine after the completion
of the act of urination.

Intermittent excretion, pouring
of the urine stream is 8 symptom
observed in the presence of o caleulus
in the bladder,
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Spraying of the wrine stream
often occurs with stricture of the
urethra.

Urinary incontinemee s an
uncontrolled urinary incontinence by
the patient, which occurs without the
urge to urinate,

1. Stress wrinary incontinence
18 8 sudden nvoluntary discharge of
urine due 10 physical stress, sneezing,
coughing, fast walking or any oiher
activity that causes an increase in intra-
abdominal pressure. The pathogenesis
of stress incontinence is based on the
madequacy of the sphincter apparatus
of the bladder. In men, the most
common cause of siress incontinence is
damage o the sphincter as a result of
surgical interventions on the prostate
gland. In women, the main causes of
this type of incontinence are the
hypermobility of the urethra,

L. Urgent incontinence
meontinence, which oceurs due to an
irepressible imperative urge to urinate.,
Urgent incontinence of urine is hased
on  hyperactivity of the bladder
(involuntary cuts of the detrusor during
the filling phase). The main causes of
biadder hyperactivity: 1) neurological
pathology  (violation of MCUTOEEnic
regulation of the biadder function): 2)
pathology of the urogenital system
{cystitis, bladder stones, intravesical
obstruction); 3} when it is impossible 1o
determine the cause of hyperactivity is
used the term "idiopathic hyperactivity
of the bladder",

A, Mixed urinary incontinence
i5 @ combination of wrgent and stress
urinary incontinence in patients.

L7}

Enuresis - incontinence, which
ocours duning sleep. This  type ol
urinary incontinence 15 commaon  in
children under 3 years of sge. bul is
also detected in 15% of children aged 5
years and 1% at 15 years. Urological,
neurological and psychiatric discases in
these paticnts, as o rule, arc not
detected.

Constant urinary incontinence
- involuntary discharge of urine outside
the sphincter mechanism  through
bladder defects. It ocours most ofien
with  vesicovaginal,  urethrovaginal
fistulas and ectopia of the ureterl
orifice

Urinary incontinence due 10
overflow {ischuria paradoxa) occurs
ws a result of prolonged deloy and
accumulation in the urinary bladder of
a large amount of urine, This
mvoluntary leakage of urine ocours
when  the  intruvesical  pressure
increases, which overcomes  the
sphincter resistance. Hypotension  of
detrusor is combined with hypotension
of the sphincter. Incontinence is most
oflen due to the severe form of the
imtravesical ohstruction.

Undermining  (dribbling) -

mnvoluntary loss of urine afier the act of
urination. In men, digging is caused by
a delay in urine in the urethra distally
of the internal sphincter, and in women
- by the accumulation of urine in the
wrethral diverticulum or in the Valzimil,
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3.3 Quantitative changes in urine

~ Daily diuresis is the volume of
urine produced per day. It is near 1.5
liters in an adult Changes in the
amount  of wrne  released  include
polyuria, ofiguria, anuris and nycturia
{in Russian-language sources) [31],

Polyurin - an increase in the
arnount of daily urine to 2-3 liters and
meore. With wrological diseases, it is
mainly associnied with loss of kidneys
toncentration ability. It can  be
observed m chronic pyelonephritis,
chronic renal failure and acute remal
Badlure in the polywric phase.

Oliguria - a daily diurcsis less
than 500 ml. Most ofien observed in
the terminal stage of chronic renal
failure and acute renal failure in the
“!:FEI'J!"-'II: phise. It may not be associated
with kidney disease, but is caused by a
significant loss of fluid (increased
sweating, bleeding, vomiting, diarthea)
o the presence of severe heart failure.

~ Anwrks - complete cessation ol
urine or exeretion of no more than 50
™l of wrine per day. Types of anuria are
arenial, prerenal, renal, and postrenal

Arenal anuria occurs in the shsence of
kidneys. Such n condition can be
congenital or caused by the removal of
a single or only functioning kidney.

Prerenal (vascular) anuria can
develop in shock states accompanied
by massive blood loss, hypotension,
with heart failure, vascular thrombosis
of both or & single kidney.

The CAUSES of  remal
{parenchymal) anuria are polsonings
with nephrotoxic poisons, hemolysis
with transfusion of incompatible blood,
crash syndrome, etc.

Postrenal (obstructive] anuria
develops as a result of stone

ohstruction or compression from the
outside of either ureters or the ureter of

a single kidney by o tumos.
Nycturia - the predominance of

nocturnal diuresis over daytime. It can
he observed in chromic pyelonephritis,
chronic renal failure and heart failure.

3.4 Qualitative changes in urine

An important cpualitative
characteristic of urine is its relative
density (specific gravity), which is
normafly 0201026, It can fluctsate
within a fairly wide range within 24

urs, dﬂpendi:nu on the concentralicn
of substances dissolved in the urne.
:::'“iﬂﬂj' iiren, unc acid, creatinine

Reduction of the relntive density
of urine below 1010 is called

henurka.  This condition 5
mm in digbeles insipidus, and
more often occurs a5 0 pesult of &
decrease in the abality af |ll1e n:!uu
hsbules 1o reabsorh water and 15 3 S1EN
of renal falure. When  the nmaJ
function is impaired, hyposthenurnia is
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combined with isosthenuria, that is, the
absence of fluctuntions in the specific
gravity of urine during the day. The
combination of low and monolonous
relative  density of urine s called
hypoisosthenuria

Hypersthenuria is an increase
in the relative density of uring of more
than 1030, [t may not be associated
with kidney disease and ecan be
ohserved 25 a8 vanant of the norm with
abundant perspiration in hot climates or
a decrease in fhod intake. In renal
failure hypersihenuria s associatod
with @& sharp increase o the
reabsorplion of water in the renal
fubules, An increase in the relative
density of urine can also occur with
neurological  diseases, for example,
with cardiovascular failure, diabetes
millitus with ncressed glucose content
im the urine {glucosuria), and others.

The reaction (pH) of wrine fs
normally on average from 4.5 10 8.0, h
can vary within o day, depending on
the nature of the fluid and food
consumed. Vegetable products, milk,
rye bread alkslinize; eating protein
foods and fais increases the acidity of
urme. Changes in the urine reaction can
occur with a number of urclogical
diseases, especially in the infection of
the kidneys and urinary trac. A
decrense m the pH of wrine & observed
with urate stones or luberculosis of the
urcrgeniial system,

Transparency of uring

In & healthy person the freshiy
released urine is clear. Urine clouding
is due to the presence in it of an
increased number of epithelinl celis of

the urimary tracl, bacleria, mucus, pus
and salts. Microscopic examination of
the urine sediment allows estublishing
the charncter of the salts.

The formation of a large number
of calcium and magnesium sals of
phospheric acid in the unne i l..:a!h.'il
phosphaturium, while urine acquires @
murky whitish color and an alkaline
reaction, This condition ocours with the
eating milk produets, alkuline minertl
witler, soda or as a consequence of the
violation of mineral metabali=nt,

Oxaluris - the presence in the
arine of & large number of caleium ."ui_!"ﬁ
of oxalic acid - is the result of caling
sorrel,  spinach,  coffes, CEMORL
chocolate. 11 can also be observed 1
dinbetes mellitus, jaundice, leukerm,

Uraturia - the content in the
urine sediment of caleium salts of unc
acid.  Observed  with  excessive
consumption of meat products and
violation of puring metabolism {gout).

Leukoeyturia - the detection of
leukocyles  in unme  with 1%
microscopic  examination. |1 oCcurs
with all inflammatory discases of e
organs of the urinary and excrelory
system and the prostate gland, except
in  cases where the focus ©
inflammation is delimited and does nel
communicate with the lumen of the
urnary truct. The t:pl‘t‘-ﬁﬁfd_
lewkocyturia (in the general analysis of
urine leukocytes cover the emtire i€
of vision) with a visually defin
wrbidity of wnne is designated %
pyuria, i.e. pus in the unnc.

Bacteriuria - 1he prosencd of
bacteria in the uring. Like jeokocyiarii
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bacteriuria accompanies inflammatory
diseases of the wrogenital system.
Bacteriuna 1 detected by @
bacterioscopic  or  bacleriological
method. At the last afier sowing urine
determing the type and quantity of
microorganisms. Depending on  the
number of bacteria found in 1 mi of
uring, ithe bacteriuria s divided into
trug and false, True bacteriunn is
considered when in | ml of urine, when
i is sown on special media, more than
|0° microbial bodies grow, False
bacteriuria occurs when there are less
than 0.5-10° microbial bodies in 1 mi
of wrine. It is not regarded as @ sign ol a
pathological  process.  Most  ofien,
inflammation  of the kidneys  and
urinary tracts 13 sown  with  Groome-
negative flom -  intestinal  and
pscudomonis  BCrUgnosa,  Vanous
sirains of the protens, Kiebsiella, less
often - enterococcus, staphylococous,

ol

Proteinuria  {albuminoria) s
the protein content in the unine. In a
healthy person, the protein in the urine
iz ohsend or its content does nol exceed
0.013 g / L Daily excretion of probein
with urine is 30 mg Physiological
proteinuria can occur during physical
exertion, after consuming a  lurge
amount  of protein.  Pathological
prodginuria usually occurs with kidney
disease  with  nephron  domage.
Prodeimuria 45 alse divided imto true
irennl) and false (extra-renal). With
true profeinuria, the profemn penetrates
from the blood into the urine through
the pathologically altered membranes
of the renal glomeruli, which oecurs in
nephirologic diseases  such s
glomerulonephritis, renal amyloidesis,

nephrosclerosis, etc. True protemuria
can also be observed in poisonings,
disorders of remal  circulation,
nephropathy of pregnant women. False
proteinuria, s & rule, ks o sign of
urological diseases. It occurs when the
leukocytes, red blood cells and
urndhelial cells that are in the wrine
disiniegrate, which enter the urine,
which has already passed the renal
filter from the urinary tract.

Cylindruria is the formation in
the unne of cvlinders. True cylinders
are "molds” of the rennl ububes,
consisting of protein (hyaline, granular,
waxy, epithelaly, False cylinders
consist of salis, bacteria and mucus.
True cylindruria is observed in
nephrologic dizcascs
{glomerulonephritis, amyloidosis of the
kidoeys) or prolonged wse of
nephrofoxic  antibiotics.  Hyaline
cylinders are found in the urine afier
exercise or fever.

The color of the urine is
norrmally  straw-yellow. IS soturation
varies and depends on the amount of
pipgments  presend  in the  urine
{urschrome, urchiling uroenthrin, ctc.)
and  diuresis. In polyuria, urine is
colorless or light yellow, and when its
duily amount decreases, it becomes
dark yellow,

Pale red color can smpart wring o
food products (heet, rhubarb) or drugs
{amidopyrine, rfampicing,

Red color of urine of various
degree of saturation: from pale pink to
red-burgundy 15 caused by the
presence of blood (erythrocytes) -
hematuria in it (Fig. 23) Depending

[



2019 |ummr

on the amount of blood in the urine B
micrashemuaturia (ervihrocyiuria) amd
macrohematurin. With
microhemaiuna, the color of unme s
visually unchanged, and the presence
of blaod in it a5 established by
microscopic examination of the urine
sediment. With macrobiematuria, the
blood «confent i the wrine s
consicerable, and it acquires 3 different
fntensity of red color,

Siining of the urine stream
vanegs from the location of the source
of bleeding in the urinary tracl

Depending on this, the following types
of mpcrobemituria are:

Initial (initial) - only the first
portion of urine is eolored with blood,
the rest of urine is of normal color.
Observed with injuries and discases of
the urethra;

Terminal - the blood s
visualized only in the last portion of
uring, the mitial portions of its uswal
color. Observed with diseases of the
neck of the bladder, posterior urethma

Mircrascopic hematuria Gross hematiria

Fig. 23 - Hematuria
jitedsatin® T b Slep edbeea e eivedi 6 4 iy -
pasippd el mln PR LR il 15 - Dhiideatas o 4 smirs-
sy et Blitunsn s noptle wiiet Linafomni-lo- b jag)

und prostate;

Total - urine is colored with
blaod throughout the act of urination.
Mosi often it occurs in twmars ol the
kidneys of the wreiers ond bladder.
hemorrhagic cystitis.

To determine the location of the
pothological  process  that i:nldﬁl!ld
hematuria, a three-glassed sample 13
used. The patient wrimates in three
vessels. If the urine s dyed with hlood
only in the first, then we are lking
shout the initial  hematuria, the
presence of blood only in the lhTfﬁi
glass speaks of terminal hemuturis.
With total hematuria, all three portions
of urine are colored with blood.

Hematutia can be observed 0
almost all diseases of the urimary rach
In  most cases, the  painiess
macropomaturia s caused by the
oncological pathology of the unnary
system. With the presence of blood 0
the urine, cystoscopy 15 shown, which
an important study in cstablishing @
wopical diagnosis is. This stady ©an
reveal a bladder pathology that 15 &
soarce of hematuria (lumor, SONES
hemorrhagic cystitis), or the prescnct
of blood from the mouth of one of the
uretcrs,

Urethrorrhagia - the discharg®
of blood from the urethrs outside U
net of urination, 1i occurs only Witk
traumn and discases (lumors) of the
urethra,

Hemoglobinuria - ¢
appearance of hemoglobin in the unne
It oeeurs in hemoglobinemia coused 2
hemolysis: due 10 poisoning with
hemolysing poisons of both exogen®??
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and endogenows  origin | or  with
transiusion of incompatibie Blood.

Myuoglabinuriz is the presence
ol myoglobin in the urine; while it is
patinted in o reddish-brown color
Myoglobinuria s observed in  the
syndrome of prolonped compression,
crushing of the tissues and is associted
with the eniry into the unne of the
pigment of the strioted muscles, A

senous complication of this condition
is acule renal foilure as a result of the
pigmentation of the convoluted tubules
of the kidneys.

Lipiduria 15 a presence of lipids
in uring. The mosi common cause of
ihis condition 15 the fracture of the
ibulnr bones with the introduction of a
large smount of lipids imo  the
bloodsiream, and then into the urine.

1.5 Pathological discharge from the urethra

Purulemt or serous discharge
from the external hole of the urethra,
not associated with the act of urination,
is & sign of inflammation of the uscthra
- urethritis. Purulent discharge is maost
pronounced  with  urethritis of
gonorrheal ctiology.

Prostatorrhen - the emission of
prostatic  secretions during  straining
associated with urination or defecation.
Al n  mieroscopic examination

spermatozos are gbsent. 1t is a common
symptom of chronic prostatits.

Spermatorrbea - the emission
of semen from the urethra without the
sexnal act, without erection, cjaculation
and orgasm. It occurs in patients with
chronic prostatitis, and may also be a
symptom of organic damage 1o the
cetrl nervous Sysiem.

3,6 Changes in sperm

Aspermatism 15 the absence of
the emission of semen during sexudl
inlercourse.  Spermatogenesis in i
state, is o rule, is preserved [72)

There are true and false forms of
aspermatism, With trae aspermatisim,

“'_l'ﬂ' sexunl act does not end with
Sjaculation ppd orgasm.

This is caused by congenital or
n.::qnin:'d {:iﬂn*ieia.l changes] by the
ohstruction of the excretory ducts of
the prostate gland and the vas deferens,
True aspermatism  can  also be
associated with demage and organic
diseases of the central nervous system.
with folse aspermatism, the sexual acl
ends with retrograde sjaculation and
orgasm, that is, the ejaculpte does not
CITHTEE outsudé the wrethra, bl is
thrown back (retrograde) im0 the
bladder. The causes of this condition
can be congenital {ectopin of the
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gjaculatory ducts) or acquired {stricture

of the urethra, prostate gland surgery)
of the disease.

EFERM "MOTILITT™
{ROVEMENT)

SIPERM MORPHOLOGY
[EMAPE AND AFPEARAMCE)

Diagnosis of aspermia is l:naw:_d
on  ihe  resulls  of  mICroscopic
examination of the epculate and
testicular biopsy.

EFERM CONCENTRATION

D TELE O RRRAL POV HEATH TADLY
ARSOHMALLY-WOTILE RS IMATUIRE G cx11 8 mmruum
Fig. 24 - Mormal and
il [ il and abmormal sperm

Aspermia - absence in  (he
ejpeculate of spermatozoa and cells of
spermaiogenesis  with  preserved
spermatogenesis. Aspermia develops as
a result of obstruction of the wvas
deferens due  to  malformations,
inflammatory diseases of the genital
organs, damage to them during
operations on the organs of the scrotum
or hernia repair.
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Azoospermia - pathological
condition in which SpeTmakoRod are
absent in the ejaculate. 1 oceurs due 10
the defeat of the 5p:rmalﬂ£‘ﬂ1ic
epithelium of the convoluted ubules of
the testicle. The cause of azoospermid
is most ofien the infectious discases
(infectious parotitis), poisoning with
phosphorus, lead, mrEenIc
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hypovitaminosis A and E, testicular
hypoplasia, varicocele.

(Migozoospermia - a decrease in
the number of spermatozoa in the
gjaculate {20 million or less in | ml)
{Fig. 24). In male infertility, the most
common is oligozoospermia.

The most frequent causes arc
abnormalities and damage 1o the
testicles, hypovitaminosis, diabetes
mellitus, alcoholism, poisoning with
heavy metal, intoxication due 1o
smoking and drugs, and others.

Asthenozoospermia - decrease
in mobility up 1o 50% of spermatozoa
present in the volume of seminal fluid.

Teratozoospermia is a condition
in which more than 50% of
pathological forms of spermatozoa ane
contained in semen.

Hemospermia - the presence of
blood in the ejaculate. [t is divided into
the true (the blood enters the gjaculate
in the testicles and the seminal
pathways) and the false one (the blood
is mixed in the jaculate in the urethra).
With true hemospermia, the color of
the seminal Nwd is uniform, brown,
with a false in the seminal fluid there
are veins of fresh blood. Hemospermia
is often a symptom of inflammatory
discases of the genital organs, benign
hyperplasia and prosiate cancer.

Th in minlrnhg}':ﬂh,:hlﬂﬁhthtldnfmmm
'I“ihiiil'l'.ilf:]:ldﬂpﬂt:lﬂn changes in urine, pathological discharge from the

urethra and changes in sperm.

Pain arising from the genitourinary tract may be’ quite severe and is usually

associmed with:

1. Ofbstrisction: {ureteric stone, urinary retention);

2, [nflammation: (pyclonephritis,
of the mucosa of the hladder or urethra Us

urogenital tract usually do not cause pain unless they produce
obstruction or extend to adjacent BETVES,

3, Tumors of the

4. Urological trauma.

Violations of urinatiom,
various types of urination

s, prostatitis, epididymitis etc.). Inflammation
ually produces discomfort;

wdmm:mﬂccﬁwmﬂuﬂmuhﬂhﬂm

The symptoms associated with irritation of the bladder:
Pollakiuria - frequent urination i small portions.

Strangury - difficult painful

frequent imperative urge to urinale. . -

+ - ——r

Mminamﬂlpmﬂiﬂﬂ.whf;

il = A

.



7019 Il.l.r'ﬂ-hﬂ

Nocturia - by definition of the Inemational Continence S:rl:if:i}_[ll'.'ﬁ]l. the
need 1o wake up at night 1o empty the bBladder (twa or more urination per night).

An imperative urge is u sudden strong urge to urinate, in which unne i
sometimes impossible to hold.

Symploms associnted with intravesical obstruction include:
Ischurka - delay urination. There are acule and chronic retention of urmation.

Terminal leakage - prolonged dropping of urine after the completion of the act
of urinntion.

Intermittent excretion, pouring of the urin stream is o symptom observed in
the presence of a caloulus in the bladder.

Spraying of the urine stream often ocours with stricture of the urethnn.

Urinary incontinence is an uncontrolled uninary incontinence by the patient.
which occurs without the urge o urinale,

I. Stress urinary incontinence is o sudden involuntary discharge of urine dus
to physical stress, sneezing, coughing, fast walking or any other activity that causes
an increase i mtra-abdominal pressure.

2 Urgent incontinence - incontinence, which oceurs due to an irrepressible
imperative urpe o uringie,

3. Mixed urinary incontinence is o combination of urgent and stress urinary
incontinence in paticnts,

Enuresis - incontinence, which occurs during sleep.

: Constant "l:il'l“'.'lf incentinence - involuntary discharge of urine oulside |-_]'|'=
sphincter mechanism through bladder defects. It occurs most often  with
vesicovaginal, erethrovoginal fistulas and ectopin of the uroteral orifice.

Urinary incontinence due to overflow (ischuria paradoxa) oceurs as a resull

af prolonged delay and sccumulation in the urinary bladder of a large amount ol
iy 8

Undermining (dribbling) - involuntory loss of urine afier the aci of urination:
n men, digging is caused by a delay in urine in the urethra distally of the fnernal
iphincter, and in women - by the accumulation of uring in the urethral diverticulum
W in the vaging,
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Cruantitative changes in urine ore:
Polyuria - an increase in the amount of daily urine to 2-3 liters and more.

Oliguria - o daily diuresis less than 500 ml,

Anuria - complete cessation of urine or excretion of no mone than 50 ml of
urine per day. Types of anuria are arenal, prerensl, rennl, postrenal,

Arensl anuria occurs in the absence of kidneys, Such a condition cin be
congenital or caused by the removal of a single or oaly functioning kidney.

Prerenal (vaseular) snuria con develop in shock states accompanied by
massive blood loss, hypotension, with heart failure, vascular thrombosis of both or o
single kidney.

The couses of renal (parenchymal) anuria are powsonings with nephrotoxic
paisons, hemolysis with transfusion of incompatible blood, erash syndrome, cic.

Postrenal {obstructive) anurin develops as a resull of stone uhs_n-miun oF
compression from the outside of both ureters of the ureter of a single kidney by o
fuimmar,

Nycturis - the predominance of nocturmal diuresis over Eln_].rlirna. It can be
observed in chronic pyelonephritis, chronic renal fuilure and heart failure.

Qualitative changes in urine anc:

Reduction of ihe relative density of urine below 1
The combination of low and mMOROIONCUS relative

h}'FlriHuh:uurh_

010 iz ealled hyposthenuria.
density of urine is called

Hypersthenurin 15 an METeiEse in the relative density of urine of more than

1030,

Oxaluria - the presénce i the urine of & large number of calcium salts of
oxalic acid

Uraturia - the content in the uring sediment of calcium
peytes in urine with il& microscopic

salts of ure acid.

Leukocyturia - the detection of leuk
CXamination.

Racteriuria - the presence of hacteria in the L.
Proteinuria (albuminuris) is the protein content in the urine.

Cylindruria is the Formation i the urine of cylinders. e

f i f snturation: e pink L
Red color of urine of varous degree € i :

burgundy - :::J:.I:':Ird :-3-' the presence of blood (erythrocytes) - hematuria. Depending
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on the amount of blood in the urine is microhematuria (erythrocyturia) and
macrohematuria. The following types of macrohematuria are:

Initial (infcial) - only the first portion of urine is colored with blood, the rest of
urine is of normal colar.

Terminal - the blood is viscalized only in the last portion of urine, the inital
portions of its usual color.

Total - unine 15 colored with blood throughout the act of unination,
Hemoglobinuria - the appearance of hemoglobin in the urine.

Myoglobinuria is the presence of myoglobin in the urine; while it is painted in
n reddish-brown color,

Lipiduria is o presence of lipids in urine,
Pathological discharge from the urethra are:

Prostatorrhea - the emission of prostatic secretions during straiming assog fated
with urination or defecation.

Spermatorrhea - the emission of semen from the urethra withoutl the sexunl
act, without erection, ejaculation and orgasm.

Urethrorrhagia - the discharge of blood from the urethra outside the sct of
urination. It occurs only with trauma and diseases (tumaors) of the urethra.

Changes in sperm are:

Aspermatism is the absence of the emission of semen during sexodl
infercourse.,

Aspermia - absence in the ejaculate of spermatozos and cells of
spermatogenesis with preserved spermatogencsis,

Azoospermia - pathological condition in which spermatozoa are absent in the
cjaculate,

Oligozoospermin - o decrease in the number of spermatozoa in the cj.u.nlli'ﬁ
{20 million or less in | mi), ugs, and others,

Asthenozoospermia - decrease in mobility up 1o 50% of spermatazoa present
in the volume of seminal Muid.

Teratozoospermia is a condition in which more than 50% of pathological
forms of spermatozon are contained in semen,

Hemospermia - the presence of blood in the ejaculare.
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Theme # 4: Clinical methods of examination: anamnesis, physical examination
and palpation. Laboratory, ultirasound and X-ray methods of examination.,

4.1 Anamnesis
History  toking and  chnical It 15 necessary o gather nformation
expmination  include  the  indtial about all previous methods of treatment

approach to the patient and collection
of the database information which
represent the most important S1eps in
reaching the dignosis. Laboratory
data, mdiology films. and reports
giving a cenain dingnosis, should be
considered in the proper time, without
overlooking the initinl steps of basic
clinical urology [9].

Age. pender, mce, and ethmicity
are impartant in the overall history of
the elient with suspected  renal o
urinary dysfunction. A sudden onset of
hypertension in clients older than 50
years of age suggests possible kidney
disease,

It is pecessary 1o (ind oul the
Ume of the onset of the discase, to
study the features of ils development
(Tab. 1), Some urolomical discases, for
cxumple urolithiasis, are asymplomatc
for a lomg time, and then manifiest
{renal colic) suddenly. So, for i certain
time, the only elinical manifestation of
urinary roct  tumors can  be the
appearance of blood in the urine, which
Patients con associate with the intake of
food peoducts, ee

pnd the mature of the opemmtions
performed, it s advisable W pget
acquainted  with  the  available
medical documenis, In the case of o
patient  toking any  medications
{especially antibacterial drugs), it is
necesssry o find oul the nature and
duration of previous therapy.

Tab. 1 - Deetails of the current
sympiams

Detalls of the current syimpltoms

(LD CARTS):
Onset: date it began, sudden or gradual,
_ overhowlong? = = |
| Locamion and radiation: ask the patient
1o point 1o ihe site with one finger and

=B

| Characiers: nuture of the symptom
| Aggruvating factors: What makes the
symptom worse? |
™ Relieving factors: What makes the
symplom better?
Timing amd frequency: improving or
deteriomting with time
P Severity -

4.2, H:!.-ulul gxamination

When  examining the  lumbar
Tegon  you should cvaluate 118
S¥mmetry, the presence of traces of
damage, swelling, and hyperemia

The inflummatory process in  the
kidney andlor perinephnic fat causes u
noticeable scoliosis on ithe affected

1
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side, which i5 explained by the
invalvement in the process m. psoas

While examining the anlerior
abdominal  wall, you can reveal
swelling above the pubis (Fig. 25),

Fig. 25 - Overflowing bladder
Filbwrnir o b s o pe v wn ips el

Hﬂnu—.ll'l.-.ll_w!_h..j_...u_'"p”._ nbes_ | pwnal
wibil wrineey sl 117 e

This swelling is associated with
an overflowing bladder caused by an
acule urinary retention [35],

While examining the penis pary
attention 1o the presence of rashes and
condylomas, Expose the prepuce;
mspect the glans penis, the inner
surface of the prepuce, the externul
opening of the uwrethra, which is
normally located on the tip of the glans
Renis.

With hypospadias {dystopia of
the external hole of the urethra), the

urcthra opens on the ventral surface of
the penis, in the scrotum or on the
perinéuim. There 15 & complele or
partial absence of the anterior wall of
the urethra.

Phimosis is o condition in which
the foreskin of  the penis cannot be
pulled back past the glans, A balloon-
like swelling under the foreskin may
occur with urination. In teenagers and
adults, it may result in pain dunng
an erection, but  is  otherwise nol
painful. Those affecied are a1 greater
nsk of mflammation of the glans,
known as balanitis, sl other
complications.

Inspection of the scrotum I8
carmed outl in the upright position of
the patient. It 1s necessary 1o pay
attention on the condition of the skin
and symmeiry of both halves of the
scrotum. The increase is observed with
fluid  sccumulation  between  the
testicles, tumors of the  scatun,

generalized edema (with heart function
Failure ),

With a pronounced varicocele.
the enlarged veins of the spermatic
cord can be  visually determined.
Hyperemia of the skin can be a sign of
acute inflammatory  discases of the
scrotal organs.

4.3 Palpation

The kidneys cannot be palpated
normally even in a slim person (Fig.
26). You need to use both hands to feel

Fl

the kidneys, With the lefi hand on the
back of the patient under the 12ih b
pushing upwards and the right hand
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pushing down just below the costal
margin. Ask the patient to take a deep
breath to help descend the kidney as
You aiemipt 1o trap it between your two
hands, The examiner s required
somewhat firmly push hisher hands
together as the patient inhales air with o
deep breath. The enlarged kidney may
be felt as you try to capiure 1l between
your two hands in conjunction with the
commencement of inspiration

Fig. 26 - Palpation of the Kidmey
[ LT T T P T O P L
wiemlraiimphaidi 1O T B 011 0D

On inspiration one may feel the
lower pole of the kidney moving down
between the hands in response to this
the examingr can ballot or push the
kidney  forwards and  backwards
between the hands. An casily palpable
andfor tender kidney is abnormal.

If you wre able to palpate the
kidneys try 1o desribe its texture and
Size. It s usually lender M
hydronephrosis  or  when acutely
nfected in  pyelonephritis, Another
TTlElhlld [or Bﬁﬁﬂﬂiﬁﬂ. k[dmfjl' ‘I.l!l'Hk:l'rmﬁlF
15 10 percuss over them. The kidney is
Pilpable if it js displaced (dysiopi.
ephroptosis) or enlarged.

An obligatory method of general
elinical examnation % the
determination  of sympiom  of
effleurage. For this, in the position of
the patient standing or gitting with the
edge of the palm, light tapping is
performed in the costal-lumbir comer.
The abserved pain may be due 1o
inflummation or sireiching of the
capsule of the kidney. The symptom is
positive in many inflammatory  and
non-inflammatory  disesses  of  the

kidneys and paranephric fiber.

The urinary bladder is palpated
in the form of a globular formation of
an  elsstc consistency. Detect the
bindder with a physical examination is

ible provided that il contains al
least 150 ml of urne. A bimanusl
digital expimtnation is alae uwsed: in
women, through the vagina, in mien,
through the rectum.

On palpation of the penis
evaluate the consistency of the corpus
cavernosum. The seals in the albumen
of the cavernous bodies, often
combined with complaints of curvitare
of the penis and weakening of erection,
are referred to as Peyromie’s disease
(fibroplastic induction of the penis).

(Om palpation of the urcthr
assess the condition and consistency ol
he wrcthm, paraurcthral tissues. In
chronic urethritis or sirictures of 1.h.¢
grethra, i 15 possible o '|:||'1_ﬂ'.u.: its
consolidation, and in uralithiagis,
stomes stuck in the anierior urethra.

Patpation of the scrotum (Fig.
37y is performed n the Following
;nq;u:uu.' pesticles. appendages,

3
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spermatic cord, the arca of the external
mgEuinal fng.

On palpation, you should pay
altention o the presence of both
testicles, asscss their symmetry, size
and  consistency  (normally  oghi-
clastic). The left testicle is usually
located below the night. The epididymis
is located on its back surfsce. [
disnnguishes the head, body and 1ail,

Fig. 27 - Palpation of the scrotum
B P et B o D0 o L i I e
avmir i uplesli J817 1B per e s e e bohn-

ballnid michibn ekl a jg)

The increase m the serotum anmd
the presence of additional formations
durmg palpation requires & differeniinl
disgnosis of discases of the scrotum
organs by  the  method  of
diaphanoscopy. To do this, i o durk
room the light source is fed from the
posterior  surface of the scrotum.
Translucent comtent of the testicular
membrancs  speaks i favor ol
hydrocele - Muid accumulation between
the leaves of the vaginal testin The

absence of translucency mdicates @
testicular neoplasm.  accumulbastion  of
blood between the sheets of the above
shell or in the scrotum tissues.

Spermatocele - a oysle
formution in the arca of the eprdidymas
- is palpated in the form of an elastic
globular formation. Palpable thickemng
of the spermatic cord and the presence
i the scrotum of multiple cotvoluted
veins of the system of the plerygiun-
like plexus s characteristie  of
varicoceke. Half of the serotum, which
is varicocele, is omitted, The study
should be made in the position of the
paticnt standing and lying down, The
presence of the patient's right-sided
varicocele or varicocele from any side
that does nol disappear in a horizontal
position i Valsalva manctiverk
especinlly in adulthood, may indicate 8
neopbism of the kidney

Palpation of the extemal inguinal
rng can deteet inguinal and femoral
hermias, Using the jndex fingor, they
estimate  the siz¢ of (he external
opening of the mguinal canal. afler
which they mk the patient w cough: the
presence of o hemin is indicated by 8
positive symptom of a couph shock (an
inerease in inirp-abdominal  pressure
oeLurs with cough). with
eryplarchidism (congenital absenes ol
ot or both testicles in the scrotum) 10
the arex of the inguinal ligament i 1
often possible to palpate on cclopi
festicle.

Assessment of the prostale gl‘-ﬂl"d
condition involves conducting o digits!
transrectal  examination  (Fig 28
Examination is carried out in e
position of the patient on the side OF "
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the knee-glbow position. To exchede
diseases of the rectum should be
palpated not only the prostate gland,
but also the inner surface of the rectum.

The most common cause of an
increase in the prostate gland is benign
prosiatic hyperplasia (sdenoma) of the
prostate, in which the increase in size

The index finger of ihe right
hand, introduced into the rectum,
determine the size of the prostate.
Normal prostate gland has o size ol 2.5
45 cm in the transverse direction and
2535 ¢m - in the longitudinal, elastic
Sonsistency, ln the middle of the &

15 d-t'l."milm_l h}. the groove, dividing il
"t symmetrical lobes.

In the study of the prostte, the

23 of the rectul mucosa, the presence

O absence jn the prostate gland of

'_jm““ nodes, foci ol ['l'l.ll:'nmtiﬂrll.

Mfiltrates in the surrounding tissues &
Ao asmessed,

cancer is determined by one
or maore dense gites mainly m %
peripheral paris.
Wiih acute prostatitis, the ghlund
i , sharply painful. With an
:E“;:m:?ﬂt prostate, ihere may be
foci of fluctuathon.
hronic inflammatory process,
s gland 15 slightly enlarged

::Esm has am uneven ONSISICRCY.

In prosisle
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Seminal vesicles during recial
examination can be palpaed quite
rarely (when they are inflamed or
incrensed as a result of obstruction of
the excretory ducts). Palpation assess
their &ioe, boundaries, tendermess and
fextire.

Percossion  and  awsculistbon.
Kidney percussion in healthy people
are oot determined  due W0 the
characterisiies of their topographical
location., Only with their signilicant

IMCTERa5S N I'!.'[‘ILl *!E[ il htLlTII ":E.!U'“j
when percussion over the region Xl-
X1 of the thoracie wind =111 Jernbar
verichrae on both sides of the spiie.
Auscultation of the renal vessels makes
it possible to identify systolic murmur
in the projeetion of the renal anencs.
due 1o their stenosis. Percussion with a
filled bladder allows vou to determine
the dullness above the pubis, which
helps in establishing the boundaries of
the organ,

4.4 Laboratory methods

Blood test. Complete blood
count in inflammatory diseases of the
genitourinary organs is accomparnicd
by leukocyiosis with a shift of the
leukocyte formuln 1o the left, an
Increase in the ervthrocyle
sedimentation rate (ESR), In malignant
tumors, a sigmificant incrcase in ESKE,
development  of  apemia  can  be
observed [25].

Biochemical blood tests includs
an sssessment of the toial nitrogen-
cxcreting renal function; creminine,
uren, and uric acid values (these values
mcrease in renal feilure); swles of
homeostisis {(electrolvies - Ma, K, (1,
CO2). I is obligatory 1o determine
indicators of liver function - aspartale
arminotransferase (AST) oand alanine
ammatrnnsferase  [(ALT)  enzyimes.
Increased serum glucose may indicate
the presence of diabetes mellitus.

Blood test for prostate specific
antigen (PSA). In men over 45 years
old and in cases of suspected prostate
cancer, it is imperative o determine the
level of PSA in the blood serum - a

|

special glycoprotein produced by the
prostate  secrctory  epithelium  and
ensuring dilution of the gaculate. Its
main amount s in the dects of the
prostate gland, whereas in the serum in
the absence of discases of the prostae
gland its concentration is bow, The
generally accepted rate of PSA D
serum is from 010 4 ng / ml,

The definition of PSA is an
essential component of screening 1or
prostate cancer. Patients with elevated
PSA are subject (o further examination.
A multifocal prostate biopsy is used 10
werify the dingnosis.

PSA is an organ-specific, but no!
lumor-specific  marker and  maY
increase for o number of other reasois:
benign prostatic hyperplasia, acute and
chromic  prostatitis, afler  vanous
instrumental Examinatons
{catheterization, cystoscopy, biopsyl
during acute and chrome wrinary
retention, after cjoculation, driving
cycling,. massage the prostate H""d:
digital rectal examination
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Analysls of wrine (Fig. 29
Urinalysis plavs a major role in
recogniding discases of the kidneys.
urinary tract and genital organs.
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_ Urinalysis includes determining
fog color, transparency, olor, peachion,
relative density, presence and degree of
Wrinary glucose und protein in the
Unne. counting blood cclls, epithelial
cells of the wrinary tract. cylin
salts wnd bacteria, For the study, fresh
Urime should be 1aken, since mﬂﬂﬂﬂ_ﬂﬂ
Standing of the urine is accompanied by
U change in its original composition
(due 1 the destruction of the T
tlements, the proliferation af microbes.
changes in pH) and, consequently.
ds 1o unreliability of the results of

the anatysis,

= For the analysis is juken the
VCrage portion of urine. After the

toilet of the extemnal genital organs, the
woman pushes the labia lips apart and
collects n medium portion of urine into
a comiainer. I there are doubts about
the purity of collected uring from
women, it should be collected by
catheterization of the bladder. Men
peed to move the foreskin and hold the
toilet head of the penis. The patient
begins to urinate into the toilet, and
then substitutes a sierle container,

Urine study by Stamey-Mears,

The generally accepted standard in the
topical diagnosis of  inflammatory
discases of the lower urinary tract in
men 5 considered 1w be  batch
microscopic examination of urine. For
microseopic examination and seeding
four samples are taken, The first is the
first 5-10 ml of urine mixed with the
cantents of the urethra. The second
sample is a medium portion of urine.
The third is the secret of the prostate
gland, which is obtnned after o
wransrecial massage of the orgn. The
fourth sample is a mixture of cystic
uripe and  prosiale secretion.
Bacteriologically, the first unne sample
icroflora of the

jopizes  (he  mAICTE
S i blasdder, and

sample - the microflorn of the prostate
gland. Thus, this siudy Iullnwu i
[ the pathological —process
e 3 ilig,cyﬂim.m.imd
optimal treatment tactics in
.;m:hpuni-:uhn:asﬂ[!ﬁf.
The amount of urine, In ;:_
persan. the daily amount o
Er:::hip:rhﬂ! on a number of I'unm
ol BEHVILY, amount of  fluids

ica
:nkw::. cic. and averages 1500 ml
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The color of urine depends on
the concentration of pigments in it
(mainly wrochrome). Nommally, the
uring is clear, straw yvellow in color,
Discoloration of urine may be due o
the nature of nutrition, drogs, existing
diseases. The color intensity of urine
decreases with its abundant discharge
(up 1o transparent) and, accordingly,
mcreases with oligouria.

The relative density of urine
during the day may vary and depends
on the amount of Muid consumed and
diuresis. Mormally, doily variations in
the relutive density of uring are in the
range from 1020 1o 1026,

Low urine density, determined
by repen!:nd studies, may indicate a
decrease in the concentration ability of
the kidneys {in patients with chronic
pyeloncphnitis  and  chronic  renal
failure). High urine density is observed
In nephrotic syndrome, in patients with
diabetes mellitus,

To assess the concentration

Limnitsky sample, To do ihis, unne 15
collecied during the day every 3 hours,
In each portion determine the rolative
density of unne. While maintwinng the
ability of the kidneys 1o osmoiic
dilution and concentrution, there is 3
significant Muciustion in uringe volums
and relative density in individual
portions. Lew relative density  with
minof  fluctustions i regerded as
hypoisosienuria, which is chamctenstic
of the laie stage of chronic renal
Failuare.

The urine pH is normally weakly
acidic and ranges from 4.5 o 8.0, The
reaction of urine s due 1o the content
of free hydrogen jons in L Alkaline
reaction can be observed when urine is
conaminated, bacteria multiply in it

Smell of wrine. Normal urine
hus o wesk peculiar odor, when it stays
for a long time, it smells of ammonia.
In dinbetic patients, urine may acquin
the smell of rotten apples (acetonunia),

function of the kidnevs used
4.5 Ultrasound examination
Ultrasound examination of perticulnr importance in urologicsl

(ultrasound, sonography) is the most
widely used method of visualization in
medical practice, which is due 0 fis
significant advantages: the absence of
radiation  load,  non-invasiveness,
maobility and accessibility [14, 15],

The method does not require the
use of contrasting substances, and i1y
effectivencss does not depend on the
functional state of the kidneys. which is

praclice.

Currently, i practical medicine.
ultrasound scanners operating in real
tme ure used with fmage construction
i the gray seale. In the operation of the
mstruments the physical phenomenod
of echolocation is replized. The
reflecied ultrasound energy is captured
by a scanning sensor and converted
into elecirical energy. which indirectly
forms a visual image on the sereen of
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the wltrasound device m a paleste of
Lray shides in both two- and three-
dimensional images

With the passage of an ultrusomc
wave through a homogeneous liquid
medium,  the  reflected  energy s
mimmal, so an image n black ks
formed on the screen, which is called
an nm:u_;h.ui.: structure. In the case when
the Muid is contained in a closed cavity
(eyst), the wall fanthest from the
“Iuﬁ_ﬁﬂﬂnﬂ sogree s visualized better,
and immediately behind it the effect of
dosal amplification is formed, which is
;:1 Imporant sign of the Nuid nature of
: ¢ formation being studied. High
lnfifllm]'lhlhu:i:}- of tissues (zones of
hﬁ,:mm“m.rd“mﬂ* tumor lissue) also
Elﬂ;;:;u the formation of an mmage in
s of black or dark gray, which is

sociated with low energy of the
Eﬂg‘;ﬂﬂ ultrasound. This structure 15
hypoechogenic.

b Unlike  liquid  structures,
tgﬁf‘"hﬂi formations do not have the
et of dorsal amplification. With an
mr:';"‘" i the impedance of the
mn“‘“"-’ unider study, the power of the
this ,:-'d ultrasound  wave inCreases,
0 the accompanied by the formation
streen of a strueture of more and
;:;f-"l"l: !||._1!'!I shades of gray. called
mﬁ;m;hﬂlf-'. The more significant the
inﬂnﬂ-mmw (impedance) 15 10 the
sh ld‘;ﬂilnﬂ volume, the brighter
b Ehar“w image formed on the screen
ey elerized. The largest refected
& E’i’ 5 Tormed by the ineraction of
’-"L"m: Irasonic wave amd  struclures
lons I::'“E calcium {stone, bone) or 2IF
bbles in the intestine).

The best visunlization of the
internal organs s possible with a
minimum content of gases in the
intesting, for which ultrasound 15
performed on an empty stomach or
using special techniques that lead o a
reduction in Mamlence. Locating the
pelvic organs  with transabdaminal
access is possible only when the
bladder is tightly filled, which m this
case plays the role of an acoustic
window that conducls an altrasonic
wave from the surfice of the patient’s
beody to the object under study.

Currently, ultrusonic SCARAETS
use sensors of three modifications with
various forms of the locating surface:
lincar, convex and seclor - with o
location frequency from 1 to |4 MHz
The higher the [requency of the
location, the higher the resolution the
scrmrrhnsundu:hrg:rﬂumul_euf
the resulting image, Al the same Lime,
high-resolution sensoTs are suitable for
the swdy of surface structures. [n
urolagical ~ practice, thesc are the
extermal genital organs, Sinee the power
of on ulimsomic Wave decreases
sigﬂiﬂcunllj with increasing frequency.

The task of the docior du_n'ng
ultrasound diggnostics 15 10 obtain 4
clear jmage of the object of study. For
vanous

w2

Geanning through the skin s
are used. Scan  Transculaneous

i1
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In nddition o tonscutancous
resenrch,  endocorporal seanning
methods are often wsed, in which the
sensor @8 placed in the human body
through physiological holes. The most
widely wused are transvaginal and
transrectal sensors. which are used to
study the organs of the small pelvis.
When performing transvaginal
ultrasound  imaging, ihe bladder,
imternal genitsl argans, mid- and lower-
ampoule colon, Douglas space, partly
urethra and disial ureters are available.
In transrectal ulrsound, the intermal
genital argans are visushized regardless
of the sex of the paticnt being
examingd, the bladder, the urethra
throughout its length, the vesicoireteral
segments and the pelvic urelers

Transurethrul  access 5 not
widespread due 1o the significam list of
comtramdicalions,

Mowndoays, ultrasound scanners
equipped  with  ministure  high-
resolution sensors wnd mounted in the
proximal  end of ihe flexible
urcleroscope  are  imcreasingly  used.
This  method, called  endolumina]
sonography, allows vou 10 conduer o
study of all parts of the urinary traci,
which  brings  valuable  diagnostic
information for diseases of the ureter.
the renal pelvis-pelvis system,

Liltrasound of vessels of vanous

organs 18 possible due to the Doppler
effect, which 5 based on  the
registration of small moving panticles.
In elinical practice, this method was
used in 1956 by Satomuru  for
ulerasound of e hewn Currantly,
several ultrasound rechnigques are used
to study the vasculnr system, which are

based on the use of the Doppler eflect -
color  Doppler mapping.  energy
Doppler. These technigues give an iden
of the vascular architectomics: of  the
object  being  examined.  Spectral
amalysis  allows 0 estimate  the
distribution of 1he Doppler freguency
shifi, o delermine the gquantitsbive
velocity choracteristics of the vascubar
blood flow. The combination of
scroscal  ulirasound  image,  oolor
Doppler mapping and spectral analyses
i called iriplex SCAnng

Doppler technigues in practical
uridogy are used o solve a3 wide mnge
of disgnostic msues, The most common
color Doppler mapping technigue. The
definition of chyotic vasculnr strociures
i the tissue bulk formation of the
kidney in most coses indicates its
malignant character. If an psymmetnc
increase in the blood supply 1o the
pathological hypoechoic arcas in the
prostale is detected, the probability of
s malignant  lesion  increases
significantly.

Speciral snalysis of blood Mow is
used in the differentiol diagnosis of
renovascular hypertension, The study
of speed indicators ot various levels of
the renal vessels: from the main rensl
arlery (o the wreuste nrigrics - allows
You o determine the couse of nn-l!l'i’_’l
hypertension. Spectreal Doppler analysis
15 used in the differentinl diagnosis of
erectile dysfunction. This technigue 1%
carmied out using @ pharmacological
tesl. Methodical sequence includes the
determination of speed indicators of
blood flow in the cavernous anerics
and dorsal vein of the penis in o ste of
rest.  Later, after  intrncavemosal
sdmimistration of the drug (papaverine.
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I::n.cril::}. l..:ln.'.l. the rh:m.h..' hlood flow
o II'I1L-I'-ur-_:|J with indices
nhmm:jlm Ciitiparison of  the
estabiish resulis allivws not l.1l||:-' L
':'I'I;l,:l ;5 the dignoss of vasopenic
I-llﬂ'wlu_-:1 lJ::-HJ'LlnL'tmrl. b plse 1o
o e the most  imerested

ular link - antenial, venous, The use

of tabulase
itbulared drugs that cause o stte of

Wmheseene
SCEmCe 1y gilsn deseribed

l a
n decordance with  the

dhinyp
MEnostic  tsks,  the ypes  of

ulg
jm:?;m::::ll '“_I-' l.ll'l.ldn."r.I inle screening.
it .'u" i'l-"'-'.l'l'-'l_i Screeming  studies
Slagex  of dentifying the preclinical
of  disenses are related 10
'__n|1|'1';“-lt:l||1.'||1-.: ungl nre carmed ot
MY digen Fl""'”l‘-' '-‘-|_1F' ire ot nisk lor
Semse,  An  initial  (primary)
“_h;"-"““ .1'.1 performed  on
Nect; seck medical help m
M with the occurrence of

L"‘{““

Hhh']?‘hmmptuml.s. lts purpose is 10
"‘h!'i-‘lt.'.tw tht- cause, the anatorical
Phcturg o the  existing clinical
Expeny e diagnostic task of an
tmﬁ'm“:ﬂtrﬂmun;l i« not only
Benlgy :l- thee dingnosis, but 1o @

L‘:rﬂ" estublishing the extent
b o the process, invelving
S|
Pathey, FEans  and  systems in the
Lreal process.

Ml

I‘idnn:‘-'l::trmm"'“d cxamination  of
h':"-'i'llng 1 Th""_ main  gocess . when
b T _w Kidneys by the skull-side
E"“"I:n-_.r. Bl of the sensor in the mid-
!“‘ﬂgc ..,1-!“".' This projeciion gives an
g d“."" kidney, comparable 1o the
I:‘" ) Huu:r'"l’ X-ruy  examination.
" e Ung along the long axis ol
qh’l"ﬂam':dn" the Kkidney has the
Clegy e of an owvial Tormotion wath

" eve :
€0 conours.  Multpositiofn

scanning with sequential movement of
the scanming plane allows obtnining
information about all parts of the organ
in which the parenchyma and the
centrally located echo complex arc
differentiated, The cortical layer has a
i form, somewluat clevabed
cchogenicity compared  with  the
medulla. The medulla, or pyramsds, on
the smmomical preparation of the
kidney have ihe appearance  of
trinmgular structures, fhe base focing
the contour of the kidney and the apex
of the abdominal systemt. Mormally, the
part of the pyremid that s visible
during ultrasound is nbout o third of the
thickness of the parenciymi [12. 14},

yemal ¢avily
quet sl -
|m~u:lTr|-"5""|-""‘

Uil DT TR
Rt WA |1]l1:1 \'_l|.1'|.|‘*.|:" i g

Flg. M - Sane in the

The centrally ll:l'l.".'llt.'l.‘ I:::::
complex i characterized by ﬂg.h:: e
echo density compared with
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sine image. In healthy people in the
absence of water load, the elemeénts of
the abdominal system, as & rule, do not
differentiste; it 15 possible to visunlize
ndividual ¢ups up to 5 mon, Under
water load conditions, the pelvis is
sometimes visualized, as a rule; 11 has
the shape of a trangle with a stze of no
more than 15 mm.

Thie nature of the focal pathology
of the kidney is determined by the
sonographic picture of the revealed
changes - from ancchoic formation
with dorsal amplification o0 hypere-
echogenous education, which gives an
acoustic shadow. An anechoic flud
formation in the projection of the
kidney by its ongin can be 4 cvst or an
extemsion of the cups and pelvis -
hydronephrosis.

Focal formation of low density
without dorsal amplification in the
projection of the kidney may indicate a
local increase in tissue hydrophilicity
Such changes may be due to either
inflemmatory changes (the formation
of a carbuncle of the kidney), or the
presence of lmor tissee,

The pattern  of  echo-dense
formation without dorsal amplification
is charactenstic of the presence of a
highr:.- reflective Usswe structure, such
as fat (lipoma), fibrous tssue (Tbroma)
of & muxed structure [angiomyoplasty ),
Echo-dense  structure  with  the
formation of acousiic shadow indicaies
the presence of calcium in  the
identified formation. Localization of
such education in  the abdominal
system of the kidney or urinary tract
speaks of the available stone (Fig. 30)

Ultrasound of the bladder (Fig.
31y Ultrnsound of the hladder 15
possible only if it is sdequately filled
with unne, when the folding of the

mucous  layer  decrcases,  Bladder
yvisualization is possible
transabdominal, transrectal andl

Irnsvagingl access.

In  wrological prctice, 8
combination of transabdominal and
transrectal access is preferred, The first
allows you to judge the state of the
blpdder as a whole, Transrectal access
provides valuable information about
the lower paris of the ureters, urethra,
ieniials.

Flg. 31 = Ultrasound of the hlndder
dilmsiraiion trees lmps: Vonery ped

V¥ goimhic v o i - tim -.'-ﬁl..l;,rﬂu'll'-’“""-'
B E Y wes Ta g g0 7 | | FSE S gt i

With ultrasound. the blsdder wall
has o three-layer structure, The middle
hypocchoic lnyer is represented by the
middle layer of the detrusor, the innet
hyperechoie layer is o single imge "f
the inner layer of the detrusor and "!"'.
urothelal Bining, the ouwter h}lpl:!f'-"-'h':'"'
layer is the image of the outer layer ¥
the detrusor and ndventitm
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With adequate  fithing of  the
blagkder  distinguish s anatomicsl
divisions - the bottom, the top and side
wills. The bladder meck has the
appearance of a shallow fmnel. Unne
in the bladder #s a fully anechoic
envirofment,  withoul  SUSpenson,
Somelimes 1L ptmi.'.ii.'hll.' to obzerve the
Mow of urine belus from the mouth of
the urcter, which is associated with the
oocuirence of werbulent Now.

With transrectal scunning, the
lowwver segment of the bladder is betier
visualized. The cystic ureternl segment
= @ siruciure  consisting  of  ihe
yuxiaseival, intromursl  parts af e
wreder and e blodder Fone nenr 1he
mouth. The mouth of the ureter is
defined in the form of a shi-like
formation, somewhat clevated above
the inner surface of the bladder, With
the passage of a bolus of urine, the

mouth riscs, opens. and the stream of

aring enters the cavity of the bladder.
According 1o trmsrectal  ultrasound,
motor function of the vesicoureteral
segment can be  ussessed.  The
frequency of comractions of the urcler
is pormally 4-6 per minote With the
contraction of the ureter, its walls are
completely closed, while the dumeter
of the justavesical pant does not exeeed
1.5 mm. The wall of the ureter itself is
located in the form of an echo-dense
hesmogeneous struciure about 1.1} mm
wide, Al the time of passage of the
uring haolus, the ureter expands and
reachies 3= mm;,

Ultrasound of the prostate (P
12}, Ulirasound of the prostate gland,
Visualization of the prostaie gland 15
possible with hioth transabdominal ond
transrectal access. The prostate gland n

the transverse scan 15 an oval-shaped
formation; when scanned in the saginal
scan, it has the shape of a trinngle with
g wide base and a pointed apical end.

The peripheral zone s the
dosminamt prostare in the volume and is
located in the form of o homogeneous,
echo-dense tissue in the posterolsteral
parl of the prostate from the base o the
apex. Thie central and peripheral 2ones
have less echo density, which allows 1o
differentinte these paris of the prostate,
The imnsitional #one 8 located
posterior 1o the urethra antd covers the
prosiatic  portion of the  gjaculatory
ducis, The total image of these sections
of the prostste is normally abowt 30%
of the volume of the gland [15].

Fig. 32 - Ubirasound af the prosiole
e Ty e
wmniral sjisals 000l BRI e BARE jppy

Vispalization of the vascolar
architectonics of the prostate glond s
curricd put wsing Doppler ulirusound
An psymmeirical inerease in ihe Blood
supply 1o the hypoechoic sites in the
prostaie greatly increeses the likelihood
of its malignant lesion
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Ultrasound of the scrotum (Fig.
33). When ultrasound of the scrotum
organs usc high-resolution  sensors,
from 5 w 12 MHz which allows o
good view of small structures and
structures.  Normally, the lesticle is
defined as o hyperechoic oval-shaped
formation with clear, even contours.

Fig. 33 - Ulirnsound of the testhele

sdlawrrantan i i Sdapmeng -
el pw Pl worrans s e sl 3 e ket #5799 [pgi

The structure of the testicle 18
characterized as a  homogencous
hyperechone tissuc. In the central purts
of it is determined by the linear
structure of high density. orented
nlong the longitudinal organ, which
corresponds 1o the image ol ithe
medisstinum of the testicle. In the
eranial pans of the testicle, the head of
the appendage s well visualized.
having o shape close 1 triangular

The caudal pant of the teshcke
adjoins the sppendage tail. repealing
the shape of the testicle, The hody of
the appendape is rendercd indistinetly
In its echogenicity, the epadidymis 15
ehose to the echogenicity of the testicle
uself, it is homogencous and has clear
Comilonurs,

Intershell  liquid is  ancchos,
transparent, normally determined as @
minimum interinyer from 0.3 10 0.7 €.
mainly in the projection of the hend
and wml of the epididymidis.

4.6 X-ray cxamination

In the disgnosis of discases of
the kidneys and urinary tract x-ray
mithods play a key role.

They are widely used in chinical
practice, however, some of them due 1o
the introduction af more informative
diagnostic methods have now lost their
importance  (X-my  lomography,
pCUmOn, presacral
PRCUmGTELPOpETIlBNeIT ).

The  quality of X
examination largely depends on 1he
proper preparation of the patient. To 40
this, on the eve of the procedurt
products that promole gas formation
(carbohydrates,  vegetables, — dai™
products) are excluded from 1he
patient's diet, and a cleansing enems =
performed. If the enema is mol F“]'“‘]hl':c'
prescribe  loxatives  (castor O
Fortrans}, as well s drugs that reduct
gas  formation  (activated — carbo™
simethicone) In order 1o avoid the
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accumutation of “hungry™ gases in the
morming, & light  breakfust s
recommended before the test (for
exnmple, tea with o small amoum of
white bread),

Overview photo. X-ray
examination of the urological patient
should always begin with an overview
picture of the kidweys and urinary fract
{Fag. 34}

An overview of the urinary tracl
should cover the location of all organs
of the urinary system. An X-ray film of
30 x 40 em is usually wsed.

& B

Fig. 34 - Overview X-ray photo of
urinmry Aysiein
(LA i"_llr‘l-
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When interpreting  madiographs,
first of all, they study the stne of the
bone skeleton: the lower thoracic and
lumbar wvertebrae, rbs and pelvic
bones, Evaluate the contours of m,
psoas, the disappearance or change of
which may indicate a pathological

ss in the retroperitoncal space
The Inck of visibility of objects in the
retroperiioneal space may be due 1o
fotulence, that is, sccumulation of
intestinal gases.

With good preparation of the
patient in the overview prcture you can
see the shadow of the kidneys, which
are locwed: 1o the I'ighl! « [rom the
apper edge of the | lumbar vertebra to
the body of the 111 lumbar vertebra, to
the left - from the body of the XII
ihoracic 1o the body of the 11 lumbar
vertebra. Normally, their conlours arc
smooth, and (he shadows are
homogeneous. Changes in size, shape,
location, and conours make it possible
o suspect an abnormality or kidney
disease.  Ureters  on ihe  review
radiograph are not visible.

The Bladder with ntght filling
with concentruted uring con be- defined
as @ rounded shadow i the projection
of the pelvic ring.

Stones of the kidnevs and urinary
iract are visualized in the overview
imoge in the form of mdiopague
shadows. Therr  localization,  sze,
shape, quantity, density are evaluated.
Simulate concrements in the unnary
et can  ancurysmal wall caleified
vessels  dilmed, oth-roskleroticheskie
plague,  pallstones,  fecal  stones,
caleilied tuberculosis CAVETNS
fibromatous and Iymph nodes 35 well
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as flebolity - povernmental calcified
deposils having a rounded shape and in
the center of {lummation.

Excretory wrography 15 onc of
the lesding research methods in
urology, based on the ability of the
kidncys 1o emit a radiopaque substance
This method allows evalunting the
Tunchionil and anatomical siate of the
kidneys, pelvis, ureters and bladder

Fig. 33 — Phwto of the third phase (15

min) of infraveneus urography
diflami et s
et A g P a e jaarel s o Eo | Biadges DNBEL] LTR Th Bp5 0 Ry
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A prereguisite for  performing
excretory wrography 15 adeguate remul
function. For the study used X-ray-
herbal preparations containing iodine
{orografin, urotrast, etc.). There are
also modern drugs with low osmaelarity
(ommipack). Calculation of the dose of
a contrast agent 15 made taking o
account body weight, age and condition
af the patient, the presence of

goncomitant diseases. With smisficory
renal function, 20 mil of & conirst
agenl i usually  administercd
imtravenously. I necessary, the study 1
carried out with 40 or 60 ml of
contrast

After intravenous administrataon
of o mdiopague substance, aller |
minute, an image of a lonctiomng renal
parenchyma is detected on o radiograph
(image of the nephrogram). After 3
min, the contrast is determined in the
urinary  teuet  (pyclogram  phase)
Usually, several pictures are tnken lt:'
the 7, 15" (Fig. 35), 25", and 4y
minute, allowing  assessing the
condition of the upper unnary (rct. In
the absence of discharge of 2
contrasting substance, delayed images
are tnken by the kidney, which can be
performed in 1-2 hours. When the
bladder is Mlled with contrast, an image
of it is obmined (descending
cystograim ).

When mierpreting the urograms.
attention is paid to the size, shape
position of the kidneys, the timeliness
of excretion of the contrust agent, the
anutomical structure of the renal pelvis
system, the presence of filling iefocts
and obstacles to the passage of unne
The saturntion of the shadow of the
comtrast agent in the urinary tract, the
time it appears in the urclers and
bladder should be evaluated, In this
case, the shadow of the calculus thal
was previously visible in the overview
picture may be absent.

On the excretory wrogram. the
shadow of the X-ray positive ston<
disappears due 10 its layering on the
radiopaque substance, It appears P
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later photogrophs as the outflow of
contrust and impregmation of calculus,
X-ray megative stone creates a defect
filling contrasting subsiance.

In ihe shsence of contrasting
shadows on  the radiograph. =
congenital absence of o kidney, o block
of a kidney with a stone in renal colic,
hydronephrotic  transformation  and
other  discases  accompanied by
mhibition of renal function can be
LT TR

Undesirable  reactions  and
complicavons  in  the  case of
intravenous  administration  of  X-ray
COntrasl preparations are mone oflen
observed with the use of hypo-molar
X-ray contrust agents, more rarcly with
low psmolar substinees, To prevent
such  complications,  you should
E'Ill'tl'ulljr determine the allergological
history and. in order o check the
bbﬁf,'r"s sensitivity 1o joding, injec 1-2
ml of a contrast agent intrvenously,
undl then, without removing the necdie
from the wein, with a sitisfactory
Condition of the poient, pfter 2-3
minutes fnterval the cntire volume of

the drug,

The introduction of o contrast
agent should be made stowly (within 2
minutes) in the presence of a doctor. |
side efioets occur. 10-20 ml of 30%
*otdium thiosulfate solution should be
immediately showly introduced into the
vein, Minor side effocts can be natsed
vomiting, dizziness, Allergic reactions
10 comrsting  substances {urticaria.

S PRSI, anaphylactic shock).
Which develop in sbout 5% ol cases.
B¢ much more dangerous. IF 1 #
Mcessary 1o conducl exCTElry

urography in patients with allergic
reactions 10 hyperosmolar contrast
agents, only low-psmolar substances
sre used and premedication s
performed  with  glucocorticoids  and
antihistamine preparations,
Contraindications 0 exeretory
urography are shock, collapse, severe
liver and kidney disease with severe
arotemia, hyperthyroidism, diabetes,

hypenension in the stage of
decompensation and pregnancy.
Retrograde {ascending)

arcteropyelography. This study s
based on filling the ureter, pelvis and
cups with a mdiopague substance by
retrogrde injection through a catheter
previously insered into the ureter. For
this purpose, using liquid contrass
agents {urografin, omnipack). Goseous
comrasts (oxygen, air) are currently
used extremely rarely.

At present, the indications for
conducting this study have nmrrowed
considerably due 1o the advent of more
informative  and s invasive
diagnastic methods,  such  as
soasography. I:ﬂ'l'.l'lFIJl-l:l.l tomography

(CT) nnd mugnetic resonance imaging
i{MRIL

Retrograde ureteropyelography
is used in cases when  excretory
wrography does not give a clear image
of the upper unmnary imcl or is
impracticable due o severe azolemia,
allergic peactions 10 0 conirast agend.
To conduct this study resorted 10 the
nurrowing of the wreters of varous
arigins. tuberculosis. tumors of the
upper yrinary tracl, Xeray negalive
stones,  amomilies of the urinary
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system, as wiell a5 the need 1o visualie
the stump of the ureter of a remole
kidney. For the detection of X-ray
negative stones, solutions of o low
concentralion  coplmst  agend  of
poacumopyelography are wsed.

Retrograde  wreteropyelography
is contrindicated in coses ol massive
hematuria, an  active inflammatory
process m the urogenital organs, and
inability to perform cystoscopy.

Retrograde  ureteropyelography
begins with cystoscopy, after which a
catheter is inserted into the mouth of
the corresponding ureter to a height of
20-15 em f{or, if pecessary, into the
pelvis). Then ke o review of the
urinary tract to control the location of
the catheter. Slowly inject a radiopague
substance (usually nod more than 3-5
mil} and tuke pictures. In order to avoid
mfectious  complications,  retrograde
urethyelography  should not  be
performed  simubancowsly from both
gides,

Complicaions  of  retrograde
uteropiclogruphy are the development
of pyelorenal reflux, sccompanied by
fever, chills, pain in the lumbar region;
exaccrbation o  pyelonephritis;
perforation of the ureter,

Antegrade (downward) pyelo-
preteragraphy 15 o research method
hased on the visunlization of the upper
uringry tract by infroducing a contrasi
agent  into the renal pelvis  using
percutancous puncture or nephrostomy
drainage

Antegrade percutancous pyelo-
urelerography is indicated for patients
with obstruction of urclers of variouws

origing (stncture, stone, umor, ¢le ).
when other diagnostic methods do not
allow 10 cstablish the correet diagnosis.
The study helps 1o determing the nature
and level of obstruction of the ureiers.

Anegrade pyclourcthrography =
used (o assess the condition of the
upper urinary tEacl in parents “'."h
nephrostomy  in the  postoperslive
period. especially after plistic surgery
on the pelvis and ureler

Contramdications w o the
performance of antegrade percutancous
pyelhoretchogriphy are: infections of
the skin and sofl tissues in the lumbar
region, a8 well as conditions invelving
a violation of hlood cloming.

Cystography is o method of X-
ray examination of the bladder by pre”
filling it with a contrast agent-
Cystogmphy may be  descending
(during  excretory  urography) @
ascending {retrograde), which, m W
i divided im0 static and  dunnE
urination (Fig, 36).

Deseending  cystography 1% '
stonidarcd X-my  examination of 1
bladder during  excrotory unrgrﬂFh?"
Purposefully, it is used to o
information about the ste of e
bladder when it is impossible '
cathelenze duc o obstruction Ol the
urethra. In normal kidney function. a
dhstinet shadow of the Badder ﬂFFﬂﬁ
30-40 minutes after the injection of @
comtrast agent into the bloodstresm-
the contrast is jnsufMicient, produc
later shaots, after 60-90 minutes.

Retrograde  cystography i“thz
method of Xery identification of .
Madider by imtroducing into IS cavity
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ligusd o gascous (pnewmocystogram)
comtrast  mcdin wmlong  a  catheter
mstalled along the urethro. The study is
mistde in the position of the patient an
the back with the hips retrueted and
bent at the hip joints, Using a catheter,
200-250 ml of o contrast agent is
mjected imo the bladder, followed by
an X-ray

Flg. 346 — Cystagram
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A norimal bladder, with sufTicient
filling, hax a rounded (mainly in men)
or gval (in women) shape and cleor
even contours. The lower edge of its
shadow is located a1 the level of the
upper horder of the sympliysis, and the

upper edge 5 at the level of the IT1-IV
sacral wvertehrag, In  children, the
bladder 15 located above the symphysis
than in achults.

Cystography is the main method
for diagnosing penetrating raptures of
the bladder, allowing determining the
flux of a radiopague subsiance outside
the organ. It con also be used to
diagnose  cystocele, bladder fistula,
tumors and bladder stones. In patients
with benign prostatic hyperplasia on
the cystogram, the resulting rounded
filling defect along the lower contour
of the bladder can be clearly
determined.  Bludder diverticuln  are
detected on the cystogram in the form
of bag-shaped protrusions of its wall

Controindications for retrograde
cystography  are acute inflammatory
diseases of the lower unnory tract,
prosiaie gland and scrotum organs. In
patients with traumatic damage 10 the
badder, the integrity of the urethm 1s
pre-ascertained by urethrography

Miosi of the previously proposed
muodifications of cystography due 10 the
pdvent of more informative research
methods have now fost their meaning
The test of time was withstood only by
g mock cystogrmaphy — mdwography
performed during the release of the
hladder from a contrast agent, that is, m
tlie time of wrnation. hllicl_: cystography
iz widely used in pedmtne urology 1o
identify vesicoureteral reftux. Also, this
siudy s resorted to. i necessary, 1o
visuplize the  pastenor  urethm
(untegrade urethrography) i patients
with strictures and  wrethral  valves,
ectopia of the ureter orifice into the

retlira,
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Urethrography 8  an  x-ray
method for studying the urethra by pre-
contrasting §l. There are downward
(antegrade, mycotic) ond ascending
{retrograde } urethrography

Apntegrade urethrography  is
performed at the time of wrination after
pre-lilling  the bladder with &
radiopague substance. This produces o
good image of the prosatic and
membranous urethra, so this study 15
used primarly to disgnose discases of
these parts of the urethr.

Retrograde  wrethrography s
performed much more frequently, It is
usually made m an obligue position of
the patient on the back: o rotated pelvis
forms an angle of 45 " with the
horzontal plane of the tble, one leg is
bent at the hip and knce joints amd
pressed 1o the body, the second is
stretched. In this position, the urethra s
projecied on the sofl tissue of the thigh,
The penis is pulled porallel 1o the bemt
hip, Contrast material i slowly injected
with a rubber-tipped syringe (10 avioid
urethrovenous reflux), it is inserted inio
the wrethra. In  the process of
introducing contrst make an X-ray.

Urethrography  is  the  main
miethod  for  diagnosing  lesions  and
srictures of  the  wethre A
characienstic  X-ray  sien  of &
penetrating rupture of the urethisa 1s the
spremd of the contrast agent beyond its
limsits and the absence of its admission
to the overlying urethra and bladder,
Indications for it sre also wnomalies,
neoplisms, debris ond fistulas of the
urethra, Urethrography s
contraindicated in acute inflammation

of the lower urinary tract and genital
orgins

Computed tomaography (CTh
This s one of the most informative
dipgnostic methods, Linhke
conventional X-riy CT. it allows 1o
obtmin & snapshotl of e RENsversc
faxial) cut of the human body with o
layer-by-layer siep of 1-10 mm (Fig
T

FJ:.. A7 -7 of e kidneys
Edlpmirmiien s kg Cale nls Fasp
POl il ] | T 0 o | B

The method is based on the
measurement and computer processing
ol the difference in the ationuation ol
Xerays by dilTerent tissues n d:'ll‘il:‘f"-
Using 0 movable x-ray tube moving
around an object at an angle of 3607, a0
axial, layer-by-layer millimeter-scan
scanning  of the patient’s body 1%
performed, In addition to conventional
CT, there is o spiral CT and a moTe
advanced multispiral CT.



Urelogy | 2019

To improve ihe differepiintion of
organs  from ewch other, various
amplification techniques are used using
aral or intravenous contrasting,

With  helical  scanning, Wwo
actions are simulancously performed:
redation of the radiation source — an
XN-my tube and continuous movement
of the wbie with the patient slong the
longitudinal axis. The best  image
quality is provided by multispiral CT.
The advantape of multisiice rescarch is
8 preater npumber  of  perceiving
detectors, which makes 1t possible o
obtain o beiter  picture  with  the
possibility of @ threc-dimensional
tmage of the studied organ with a lower
radiation Joad on the patient  In
addition, this method allows obtaining
multiplanar,  three-dimensional — and
Virual endoscopic  images  of  the
urnary tract.

CT scan is one of the leading
methods  for  diagnosing  wologscal
disgases;, due o s higher
in formaiivencss and safety compared o
other radiological methodds, it has
become  the  most  widespread
throughout the werld.

Multispirnl CT with fmiravenous

comrast  enhancement  and  three-
dimensional image reconstrsction s
currently one of the most advinced
imaging technigues in moder urology.

The mdications for the implementation
of this rescarch method have recently
cxpanded considerably, This w he
differential diagnosis of cysts, tumors
of the kidneys and adrenal glands;
asscssment of the stute of the vascular
bed, regional and distant metastases in
fumors of the senitourinary system;
tuberculons  lesion;  kidney  injury;
volumetric formations and  purulent
processes of the retroperitoneal space:
retroperitoneal  fibrosis;  urolithingis
disense; discases of the bladder
(umors, diverticula, stones, eic.) and
prostate glamnd.

Posliron emission iomography
(PET) is a radionuclide tomographic
meihosd,

It is based on the obility 1o track
the distnbution of Mologically active
compounds  labeled  with  positron-
emitting radioisotopes with the help of
speciil - detection  equipment  (PET
seanmer). The most widely used method
in sncourslogy. PET provides valuakble
information in patienis with suspecied
cancer of the kidney, bladder, prosue,
testiculir tumor,

The most mformative  are
positron ErmissIon tomographs,
combined with computed tomographs,
which allow to simuhaneously suudy
anatomical (CT) and fimctional (PET)
data

4.7 Other methads

Magnetic resonapce  imaging
(MRIL Magnetic resonance imaging 15
i tomographic method for studying
internal organs and Gssucs wsing the

phenomenon  of  nuclear
FESONENCE.

The method of magnetic nuclear
resonanee sllows us 1o shudy ihe buman

magnetic
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body based on the saturstion of s
tissues with hydrogen and the features
of their magnetic properties associated
with being surrounded by differend

aioms and molecules.

The essence of the phenomenon
lies in the fact that the nuclei of
hydrogen atoms, being in 8 constant
magnetic field, are copable of
absorhing energy, and. upon the
terrmination of the magnetic feld, emit
itin the form of a rdio signal (resonant
energy  release).  The  obtained
informution is digilally processed and
presented on the computer sercen in the
formi of anatomical sections of the
studied arca.

MRI allows obtaining images in
three mutually perpendicular
projections - transverse (axial), frontal
(coronal) and sagittal, ns well as in
oblique (oblique) projections.

Indications for MRI in urology
are;

* tumors, cvsts ol the
kidneys and neoplasms of
the retroperitoneal space;

o specific and non-specific
kidney discase;

= visunlisation of the urinary
tract without the wse of
contriasl Ggpents;

e pbmormalitics anil
pathologies  of  Kudney
vessels:

e Ormond disease;

= urolithiasis;

s hladder Imaors
indvantages over UT - i n
More accurile asscsament
of the degree of tumior

imvasion into the bladder

wallj;

¢ condition of regional
I¥mph nodes;

e prostate cancer  with

determination of the siage
and extenl of the (Limor
process,

The  advantages of MRI
comparcd  with other  methods  of
radistion  diagnostics  include  salely
(absence of jonizing radiation), the
ahility 1 sisunlize fomoprams in any
planes, a clear image of anatomical
structures due 1o the natural contrasting
of tissues

Contraindications for MRI: the
présence in the patient's body of
various metal  structures  (joind
prostheses, pacemakersh
claustrophobia and relative
contraindication - pregnancy in the
early (up 10 3 months) terms.

MRI is the most mformative.
safe and promising rescarch method. It
significantly improved the detection of
urological disenses, replacing a number
of mdiological methods, secompanicd
by radiation exposure,

Radionuclide scans. Over the
past  decades,  radioisotope,  ©F
mdionuclide, research methods tha!
illow quantifying the state of biood
circulation in the organ under study. 2%
well as 10 study the siate of tssve
metabolism in it, have been widely
mcluded in urology. R.;]janucl:iﬂ"’
diagnostics is based on the mtroduction
into the body of shon-lived radioactive
wotopes and  the control ol their
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disiribution ond excretion. To assess
metnbalic dizorders, a
radiopharmaceutical is used, consisting
of a vector molecule directly involved
i tissue metaboliszm and a radioactive
labe] Tinked 1o 1

Radionuclide studies are divided
into two groups: dynamic and static.
Dynamic studies are conducted to
study the dynamics of distribution and
accumulation of the
radiopharmaceutical in a  particular
argan. They consist of o series of
frames that are recorded from the time
of intravenous injection of the
radiopharmaceutical for some fime.
Then, using computer programs, dota
e processed and the
radiopharmaceutical distnbution curves
are plotied. Static studies are used 1o
determnine the spatial distribution of the
radiopharmaceutical in the tissues of
the body.

These methods allow you to gel
information about the natwre of 1.1}::
pathological process, the degree of its
prevalence, the presence of foeal
lesions and formations (WmMoOTs, CYEIS,
kidney infarction), The obtained data
can be used for differentinl diagnosis
betwesn virious diseases, bul, a5 4 r'l._lh?.
they state the presence and localizetion
of disorders, without specifying their
etiology,

There are no contraindicatons o
radivisotope  studies; there are only
limitations for conducting i vive
studics  associated  with  radiation
exposure, which are governed by the
recommendations of the Ministry of
Health.

The following dynamic studies
are mosl common in urological

practice; inefirect mdivisotope

renoangiography, radioisotope

renography, renal scintigraphy.
Indirect radiolsotope

renvangiography allows  evaluating
glomerular filtration, tubular secretion,
urodynumics, and stae of the
parenchyma, blood supply  and
iopography of the organ. The principle
of the method is based on the study of
the passage of the labeled compound
through the wvascular system of the
kidneys. The techmique of the study
CoEists In ihe DILFEV Ao
administration of technetium 99 (7" Tc)
or "lalbumin and  continuous
recording of radicactivity over the
kidneys for 30-60 secomds. The
resulting study is called an indirect
radicisotope  renal  angiogrem  and
consists of two sections: the ascending
{arterial) and descending (venous). The
first one reflects the process of flling
the arternl bed with the prepamtion,
the second one - removing the drug
through the venous collectors after the
intrarennl  circulation  along  the
capillary bed.

Radioisotope  renography is a
funciionsl  research  method  tha

graphically depicis the process of
secreting a radioactive substance and

its isolation from the abdominal system
of ithe kidneys, The registration of o
radioactive signal in the lumbar region
ahove the kidneys is done with a radio
circulograph. Either a tubulotropic drug
i used - hippuran, labeled with "'l or
"1, or & glomenulotropic compound -
complex E"Tt:- or "in-DTPA (chi-
ﬂylﬂminm&nﬂﬂmlit acad).  The

| =5
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H

kidneys secrete B0% of hippuran as a
result of its secrefion in the proximal
tubules and only 20% by glomenular
filtration. The resulting graph in normal
kidney function has  ascending
(secretory) and descending (excretory)
arcis. In computer processing of curves
(radioisoiope renograms), it s possible
o quantify the rate of canaliculse
secretion, the time il takes for the
Isotope to pass through the parenchyma
of the kidney and the rate of its
excretion, and also calculate the renal
clearance. Renograms of the night and
left kidneys are considered symmetrical
if the difference between the curves for
izl';i-.-idml indicators does not exceed

Renal scintigraphy. With this
methiod af research, a
radiopharmaceutical consisting of a
vector molecule and a  radicactive
marker is adminisiered 1o the patient,
The vector molecule is absorbed by the
renal parenchyma. The radioactive
lebel serves as a “iransmitter™ emins
gamma. rays, which arc recorded by o
gamma camera. This reproduces the
image of the vanous stages of the

passage of labeled isotopes through the
kidneys.

Normally, the image of the renal
parenchyma appears by the 3-5th
minule after the introduction of labeled
hippuran, then ithe contrast decreases,
and the radiopharmaceutical fills the
cup-pelvis  system, the bladder s
contrasted by the [0-15th minute. The
main indicaton for this study is the
need o study the functional activity of
various parts of the renal parenchyma.

The presence of an avascular
"silent” focus supgests o kidney cyst, @
zome of infarction of the kidney tissue.
Kidney tumors are characterized by @
sharp increase and decrease o the
accumulation of the
radiopharmaceutical. In patiems with
chronic renal fuilure of various genesis.
isotope diagnostics makes il possible 10
obtiin important information aboul the
oumber  of  functioning  renal
parenchyma, 10 determine  the
prognosis of the discase and treatment
teclics. Radionuclide studies can be
used in transplontation to assess the
stotus of o tramsplanted kidney. Using
seintigraphy, it is possible to make 0
differential  diagnosis  of  testicular
torsion  and acute cpididymitis, 10
ientify the testicle in a patient with
cryplorchidism.

Radioisotope dingnosis I
oncournlogy is particularly important,
a5 it allows diagnosing metasiatic
lesions of other organs and tissues. The
following dingnostic methods can be
used  for this purpose:  indirect
lymphoscintigraphy, mndiredt
radivisotope inferior venocavographys
radioisolope ostcoscintigraphy, PET.

Most ofien in medical practicss
radionuclide scintigraphy of the bones
of the skeleton is used, which makes !
possible 1o identify  osteoblastic
metasinses, which jx manifesied BY
hyperfixation of the
ridiopharmaceutical in the o lf"?d
arcas, However, it should be bome
mind  that  the pathologicd)
sccumulstion of the
radiopharmaceutical can also be poted
with the consequences of bO0E
fractures and marked periostitis.
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Radiowsoope rescarch in
nephrosclerosis  determines the most
affected areas of the kidney and its
spre. With anomalies of the relationship
and location of the kidneys, it can
revenl o horseshoe-shaped, L-shaped or
dystopic  kidney. In the differential
dhagnosis of the nature of the volume
of  the formation of  mdioisotope
reseirch allows us o determine  the
avascular siles charmctenstic ol eyvsls
and ischemic lesions (mfarction) of the
kidney or hypervascular  areas,
indicating the presence of a tumor. It is
mformative when assessing the safety
of  remsl  tisswe i cases  of
hydronephrosis, suspected renovasculur
hypertension, thrombosis of the renal
wain

Registration of a radioisotope
drug alter its NIy enoes

administration snd sccumulation over
the bladder area is called radicisstope
cystography, and its combination with
radioisotope  examination of  the
kidneys is called  radicisotope
renocystography.

With this study, it is possible
identify vesicourcteral reflux, when the
graphic registration of radioactivity
decrenses over the bladder area during
urnnation  and  simulianeously  rises
ubove the kidneys.

By registering radiosctivity over
the bladder after urinating, it i3 possihle
to determing the presence and amount
of residual uring in it

Clinical, labaratory and instrumental methods of examination

History taking and clinical examination include the initial approach twn the
putient aned collection of the database information which represent the most :'nmu.rum
steps in reaching the diagnosis. Laboratory data, radiology films, and reports giving a
certain dingnosis, should be considered in the proper time, without overlooking the

initial steps of basic clinical urology.
Physical examination.
Palpation.
Laboratory methads:

Blood tests can be used to disgnose and monitor a variety of m}:l,n:gm
tanditions. In many cases, the results of blood wnrk‘urt help dsxtm determine if
further lnb tests or treatments are necessary. Blood testing 15 a routine procedure.

Blood uren nitrogen (BUN) test. This test, which is used o evaluate kichey
function, diagnose kidney problems, and monitor dinlysis results, involves measuring

the level of nitrogen in the urea of the blood.
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Creatinine test. Crestinine (Cr) forms when a substance found in msscle
tiggye breaks down,

Prostate-specific antigen (PSA) test, This test may be used in men 1o gl
far prostate cancer (beginning at the age of 50 or at age 40 if a1 higher risk) and 10
monilor prosiate cancer reatment.,

Caleium test. This test, which measures the level of enleium in the blood, can
be used to screen patients for kidney disease.

Phasphate (phosphorus) test, which measure phosphate levels in the blood,
are used to dingnose kidney problems and monitor dialys:s.

Alpha-fetoprotein (AFP) and beta-human chorionic gonadotropin (beta-
WCG) tests. These tesis ane used to help diagnose testicular cancer.

Urinalysis,
Instrumental metliods:

Ultrasound examination, Ultrasound examination (ultrasound, sonography) 1
the most widely used method of visualizntion in medical practice, which is due 10 s
significant advantages: the absence of radiation load, non-invasiveness, mobility ﬂf"-'
accessibility. The method does not require (he use of contrast agents, und 1
eifectiveness does not depend on the functional state of the kidneys, which 15 of
particular importance in urological practice,

X-ray examination:
Overview photo. X-roy examination of a urological patient should alway®

begin with an overview of the kidneys and urinary tract. The urinary tract survey
should cover the area of the location of all organs of the urinary system.

Intravenous pynlg_grnph}' (IVP) is one of the leading methods of research i
urology, based on the ability of the kidneys to excrete radiopaque substances.

Valding cystoarcthrography (VOUG) A VOUG is an X-ray  image of the
bladder and urethra taken while the bladder is full and during urination, also called
viording.

Computed tomography (CT). Computerized tomography scans us¢ ?

combination of X-rays and computer technology to create three-dimensional (3P}
images.

Oiher methods:

Magnetic resonance imaging (MRI) is a test that wkes pictures of the hﬂ"’!"":
internal organs and sofl tissees without using X-rays. MBI machings use radio wave
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and magnets o produce detailed pictures of the body’s internal organs and soft
HEsuULs.

Magnetic resonance angiogram (MRA) An MRA is a type of MRI that
provides the most detailed view of kidney arteries—the blood vessels that supply
blood 1o the kidneys.

Radionuelide seans. A mdionuclide scan is an imaging technique that relies on
the detection of small amounts of radiation afler injection of radioactive chemieals,

LL]
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Theme # &: Clinical manifestation, dingnostic, treatment and prevention of
uralithiasis.

5.1 Urolithiasis: theories, etiology and pathagenesis, types of stones, risk
factors

Urolithinsis s a metabolic
disesse  that  monifested in the
formation of kidney stones damd other
organs of urinary system.

Urolithiasis continues 10 occupy
an impaoriant place in the daily practice

of  the wrologist  and  general
practitioners,  The basis  for  the
development  of  urolithinsls  arc

disorders of metabolic processes in the
body, often occurring against the
buckground  of  morphofunctionsl
changes in the patient's urinary sysiem,
hereditary predisposition and  diseases
of the endocrine system.

On  avernge, the sk of
urolithiasis is  within  3-10%. The
frequency  of wrplithissis s higher
among men than among women {ratio
of abowt 3: 1), most often occurs ot ihe
age of 40-50 yenrs. Progressive wnd
repetitive stone formation is & common
problem for all types of stones.

In many countries, urolithiasis
accounts for up to 40% of all urclogical
diseases. In urclogical hospitals, mone
than a third of patients  underzo
urolithiases treatmenl

Many sclentists predict that the
incidence of urolithiasis will continuge
to grow due to the changmg nature of
food, socinl conditons of life and the
increasing  influence  of  adverse

it

environmental faetors that have o direot
effeet on the human body.

The  medical  and  sochal
significance of urolithiasts is due 10 the
fct thut 2/3 of patients develop at
working age {from 20 o 80 years) and
resili in disability ol every [ifth
i,

Stones 0 most cases anse and
form in the kidney cups, but may b
located in the pelvis, wreter, bladder
and urethrn. More oflen, stones dre
formed in one of the kidoeys, but
almost o thind ol patients,  slong
Tormat ion is bilaternl

~ The shape of stones can be very
different, size - from | mm lo giant -
more than 10 cm, weight - up o 1000
B

Theories of arolithints:

*  Mucleation theory:

*  Stone matny theory;

* Inhibitor of crysiallization
theory

Moz Hvesigniors acknowledie
that these 3 theones describe the 2
basic fuctors influcncing urinary s0E
formation. It & likely that more (han
one faclor operaies i cousing  SIORC
discase, A peneralized model of stone
[ormation combinmg  these 3 basie
theories his been proposed.
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Etinlogy and  pathogenesis.
Urolithiasis iz a polyetiological discase,
and the couses of stone formation mnad
growth vary from one patient 1o
anoiher

A large amount of dat has been
collected won the ctivlogy  and
pathogenesis of urolithiasis, but o far
thizs problem  cannol be  considered
finally resolved, Being supersaturnted
with saline, urine, due o 1he presence
of buffer systems, remains without free
crysfals  from  the momeni of s
formanion an the distal tubules of the
nephron wotl  elimination  from  the
bady, The formation of crystals in the
uring occurs when the buffer systems
are domaged or when the primary
nuclews occurs, which, as a rule, is
combined with stagnotion 0 the
urnnary iract.

Thore are wvarious [actors that
affect the formation of kidney stones.
Eneymopathics  {tubulopathies) have
certain significance in ihe ctiology of
urolithiasis impaired  metabolic
processes in the proximal and diseal
tbules.

Numerous factors contribole o
ihe [formabion of stone npminst the
background of whulopathy, which are
divided into CRCHECTIONS and
cidogenis

Exogenows pathogenctic faciors
mghude  climatic and  geochemacal
conditions, dictary  habits, Thus, the
high tempernture and humadity of the
mir, the compaosition of dnnking water
andd the saturation of 165 mincral salis
nifect the formation of stone due o the
restriglion of waler consumption, bul

especially because of the increased
swealing and dehydration of the body,
which incresses the concemtration of
salis in the wnne and promotes their
erystallization,

Of great imporiance i the
iccurmence of kidney stone formation is
ihe nature of nutrition, as vegetable and
dairy foods contribute 1o alkalization of
uring, and meat - its oxidation. Among
the [factors contributing o sione
formation, i should be noted an excess
in the food of canned food, salt, froeze-
dried and reconstituted products, lack
of vitnmins A & T, as well as an excess
of vitamin [,

Endogenous pathogenetic factors
of stope formation include  impaired
outflow of urine from the kidmey,
slowing of the renal hemocyclic
circulation, the presence of a chronic
inflammatory process in the kidney.

Choanges in the wrinary trac,

predisposing 1o the appearance  of
calculs, are divided as follows:

» congenitnl  malformations
that creste urine stesis:

» obturation of the unnary
lract;

= inflammatory and parasitic
chizeases of the wrinory
fraci;

»  forcign bodics;

& kidney injury.

Contribute fo the formation of
kidney stones und discases thal require
prolonged bed rest, such as fractures of
the spine and extremitics, disciscs of
the nervots system, ¢,

15
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Theme # 5: Clinical manifestation, diagnostic, treatment and prevention af
urolithiasis,

5.1 Uralithiasis: theories, ethology and pathogencsis, tvpes of stones, risk
[actors

Urolithiasls is 2 metabolic
discase  that manifesied in  the
formation of kidney stones and other
organs of uninary system,

Urolithiasis confinues 1o occupy
an imporiant place in the daily practice
of the wrologist and generl
practitioners. The hasis  for  the
development  of  uwolithiasis  are
disorders of metabolic processes in the
body, ofien occurring against the
background  of  morphofunctional
changes in the patient’s urinary system,
hereditary predisposition and diseases
of the endocrine system,

On  aoverage, the risk of
urolithiasis is within  5-10%. The
frequency of wrolithissis is  higher
among man than smong women {Fatio
of about 3: 1), most ofien oceurs at the
nge of 40-50 years, Progressive amd
repetitive stone formation is o common
profdlem for all types of stones.

In many countries. urolithiasis
aceounts for up 10 40% of all urological
discuses. In wrological hospitals, more

than & therd of patients  undergo
urolithiasis trentment.

Many scientists predict tha the
incidence ol arolithiss will continue
to grow due to the changing nature of
food, social conditions of life and the
increasing  influence  of  adverse

A

environmental factors that have a direct
effiect on the human body.

The medieal and  social
significance of urolithiasis s due 10 the
fect that 273 of patiens develop al
warking age (From 20 W 50 years) and
result in disability of every [ifih
pratpenl.

Stones in most cases urise and
form in the kidney cups, but may be
located in the pelvis, uscter, bladder
and wrethra, More ofien, stones 8rc
formed in one of the kidneys, but 10
almost o third of patients,  stole
formaticsn is bilateral,

The shape of stones can be very
different, stee - from | mm e giant =
more than [0 cm, weight = up | it
g

Theories of uralithiatis:

= Muclention theory:

*  Stone mairix [hoory;

e Inhibitor of crystallizaton
theory

Most investigators a:.'kﬂl""*}fdg:
that these 3 theories describe the -
basic factors influencing wrinary SIONe
formation, 11 is likely thar more that
one faclor operates in cansing S1OPC
disease, A peneralized model of 5""!‘!
formation combining these 3 Basic
theories hiss been proposed.
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~Etiology and  pathogenesis.
Uralithiasis 1s a polyetiological disease,
and the causes of stone formation and

growth vary from one patient 1o
another,

A large amount of data has been
collected on  the etiology and
F"_’h“ucnms of urolithiasis, but so far
this problem cannot be considered
ﬁﬂﬂl]}' resolved, Being supersaturated
with saling, urine, die w the prosence
of bufTer systems, remains without free
oystals  from the momemt of ils
formation in the distal wbules of the
nephron  until elimination from the
h‘“’ldl"- The formation of crystals in the
Unne occors when the buffer systems
arc damaged or when the primary
mucleus oceurs, which, as a rule, is
combined with stagnation in the
Urnary fract,

There are various factors that
iffect the formation of kidney stones.
Eﬂiﬂ}'?nnpulhh:s {tubulopathies) have
Certamn significunce in the etiology of
Wrolithiasis - impaired  metabolic
Processes in the proximal and distal
ubules,

Numerous factors contribute 1o
the formation of stone against the
background of wbulopathy, which are
divided  imp  exopenous  and
"'"‘I"-"Hllﬂl:lll.l!i-

. Exogenous pathogenetic factors
Melude  climatic and  geochemical
conditions, dietary habits, Thus, the
high temperature and humidity of the
i, the composition of drinking water
i the saturation of its mineral salts
ifleet the formation of stone due to the
festriction of water consumption, but

cspecially because of the increased
sweating and dchydration of the body,
which ncreéases the conceniration of
salts in the uring and promotes their
crystallization.

Of great imporance in the
pocurrence of kidney stone formation is
the nature of nutrition, as vepetable and
dairy foods contribute to alkaltzation of
urine, and meat - its oxidation. Among
the factors coninbuting 1o sione
formation, il should be noted an excess
in the food of canned food, sali, freeze-
dried and reconstituted products, lack
of vitamins A & C, as well s an excess
of vitumin D.

Endogenous pathogenetic factors
of stone formation include impaired
outflow of wrine from the kidney,
glowing of the renal hemocyelic
circulation, the presence of a chronic
inflammatory process in the kidney,

Changes in the urinary tract,
predisposing o the appearance  of
caleuli, are divided as follows:

s congenital  malformations
that crente urine sfazis,

s obturation of the urinary
tract;

& inflammatory and parasitic
discases of the urinary
tract;

s [oreign bodics;

o kidney mjury.

Contribute 1o the fonmation of
kidney stones and diseases that require
prolonged bed rest, such as frctures of
the spine and extremities, diseases of
he mervisus sysiam, ¢,

121
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Hyperfunction of the parathyroid
glinds — primary and sccondary
hyperparathyroidism — takes a spocial
place among the endopenous factors
contributing 1o the development of
nephrolithinsis, In these diseases, &4
tosic effect on the epithelium of the
proximal  convoluted  fubule oocurs,
which leads to  its  pronounced
dystrophy. Dystrophy of the epithelium

The process of stone formation 15
explained by the theory of the matnx of
protein composition. the basis of which
can bhe  fibon. When the  kidney
penetrates into the abdaminal sysiem,
fibnnogen is fronsfommed 6 insoluble
fitrin diue o T I'hr111'.||'|.llq. aetivily ol
the whane, and salis arc whml.}l-iﬂ“l!"
dl_[!l{ll.'».!lq.‘ll.l o il | 18]

Types of stones. Stones can be
classificd  Into  those caused by
mfection, or  pon-infoctious  causes
fifection mnil  non-infechion stipnesk
genetic defects; or adverse drug effects
{drug stones) (Tab, 2} Risc foctors ol
urolithiasis  described in Tab, 2

of the renal wbales is accompanicd by
an increase in the blood and wrine
levels of neutral mucopolysaccharides,
which can form into  polvssecharide
exvlinders; each of them éin become the
core of o calculus

Tab. 2 - Types of stones

Caleium oxalate
lg‘ql:iu:n phosphate -8
acid )

Son-Infeciion stnmes

Mﬂ-l-."*—‘rll-lm ammonium phosphat

R

§
Ammaonium urate =1
(e . )
.‘.'{unlhmr:

Infection stomes

|'l:'l| [} .m'm B

Tab. 3 - Risk factors ol urolithiasis

Eﬂi:f s dfmuﬁlhhm tnpedl!hrﬂhﬂ"“’“
Cand teenogers)

Iy ||'

Familial stone formation

. Brushite-containing siones -

Urie acid and urate-containing stones

B
%ltl.'lr:." kitney (the kidney |I-i~|::|r1'-lﬂﬂi ot

Genernl factors
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particularly increase the risk of stone formation,
bui prevention of stone recurrence is of more

Disemses associated with stone
(o rmutian

Gendtically determined stond
Iorma ik

Dirups associated with stone

x formation

Anstomical shnormaliticy
nasneinted with stome [ormuadinn

&2 (limical manifistation

Clinical  manifestations  of
urodithiasis  are  very  DEMErouUs.
Usiially, the formation and growth of
kidl‘l.l‘.'_}' wLOes e m}mpqunnlin:, huit ns
the urinary tract mcreases with stone,
the degree of urodynamics of the upper
urinary wact s disturbed, and the
trowna of the wrothelium of the cups,
pelvis and ureter joins. pyclonephritis

and chrome renal  msufficiency, the
symptoms of the discase become vivid.

The elaysic  symptoms of
wrolithiasis pre pain, which often has
the charscier of rensl colic, posi-pain
total gross hematurii, pollakiuria, and
the discharge of caleuli, These
symploms. with the exception of the
lanter, can be observed o many
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urological discases, therefore, in the
diagnosis of urolithiasis, it B importan
i evaluate the entire  symplom
complex.

Pain. Pain is the most common
symptom of urolithiasis. The severity
andd noture of pain are determined by
the location, mobility, stee and shape of
the stone. In the presence of a fixed
stone that does not cause i violation of
the outflow of urine from the kidney,
there may be no pain al all ("silent
stones™). Dull pain dunng wrolithiises
can be constant, but mose often it s
entermitient n noture and sppenrs or
increxses  with  movement, physical
exertion, body shaking when jumping,
and running. Dull back pain noted
more than B0% of patients with
urplithinsis,

Constant aching pains  without
attacks of renal colic are more ofien
ohserved with large stones located in
the pelvis or cups, when there is no
pronounced violation of urine outflow

from the kidney, Often, such potienty
dnnntm:tmtdltul-:ﬂreﬁ:lnlm;

time, =0 the disease progresses, there
are many of its complications.

Often the firsi manifestation of
urolithusis is an attack of acute pain in
the lumbar region in the form of renal
colic, which & the most characteristic
symptom that causes the patient (o seek
medical help at any time of the day.

The cause of renal colic 5 o
sudden disturbance of urine outflow
from the kidncy, caused by spasm of
the urinary tract as @ resull of the
passage of stone or urinary  sall
crystals, which cause imtation ol

1101

sensory merve endings foeated i the
subimicosal laver of the pehvis oF
urefer, Al the swume time. there is a
sharp merease in the intralocal pressune
with stretching of the pelvis and cups,
and then the fibrous capsule of the
kidney due 1o edema of the renal lisss
and an incresse in this organ [21]

Irriation of the inleroceplons of
the cups and the fibrous capsule ul the
kidney leads 1o a spastic reduction of
the smooth muscles of the urinary tracl
which furither increases the pressure
inside the pelvis. At the same Lime,
reflex vascular spasm of the kidney
occurs,  which, in tum, Funh:rl
intensifies the pain due to irritation of
the baroreceptors. All these wmintions
are transmitted to the spinal cond, and
then o the corchml cortes, where the
pain cenier i5 st lated.

Renal colic is characterized BY
severe cramping pain in the lumitr
region, which appears in the form of 2
sudden attsck. As a rule, pain radiates
to the groin, external penitals, the innct
surface of the thigh.

Due 1o irration of the solaf
plexus, nousea, vomiting, intestind!
paresis, unitateral tension of the lumbar
muscles and muscles of the anterio?
abdominal wall are usually noted.

During an attack of renal colics
the patiesl is restless, tossing about.
taking different positions, An atiack of
renal colic can be sccompanied BY
oliguria, sometimes even  ARUrS
stunning chills, bradycardia, and othe?
symptoms, With the Iocalization of the
stone in the intrumumal ureter often
occurs dysuria.
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Renal colic occurs most often
with wrolithiasis. Almost 70% of
patients with an atack of renal colic
have different forms of urolithiasis, in
the remaining patients other urological
discases are detected that contribute to
a sudden disturbance of urine outfow
from the kidneys (nephroptosis, kidney
twberculosis, etc ).

Hematuria. There 5 an
admixture of blood in the urine {90%),
but it cannot be considered a constant
Symptom of urolithiasis, The cause of
hematuria can be damage by caleulus
of the mucous membrane of the pelvis
or the cup. In addition, one of the
Causes  of gross  hematuria  in
urolithiasis is the rupture of the thin-
walled veins of the fornikal plexuses,
caused by the rapid recovery of the
autllow of urine afler a sudden increase
i the intralocal pressure.

_ Gross hematurin  often  occurs
immediately afier stopping an attack of
renal colic; therefore, it is characterized
%% lotal and post-pain, unlike pre-pain,
Which iy observed in a tumor of the

wlney, Microscopic hematuria with up
W 20-25 unchanged red blood cells in
the field of view most often oppears in
Paticnts  with  nephrolithiasis  afier
RCTRiSe or afler tapping on the lumbar
egion

I patients with low ureteral
Mones, especially in the juxestic and
My reghns, péallnkiurin,
“octuria, dysuria may appear due 1o
reflex effects, and cven acute iy
cention may oceur during renal colic,
Severe dysurin  wometimes leads 1o
Misdiagnosis.  Ofien, paticnts  wiith

stones of the lower ureter for a long
time are treated with diagnoses of
cystitis, prostatitis, BPH and other

discases.

Dysuna with bladder stones s
caused by irritatton of the muocous
membrane  or secondary  cystitis.
Leukocyturia 15 almost a constant
symplom of kidney disease, although it
is more correct to consider it as a
sympiom of a complication of this
discase, ramely, calculoes

pyelonephritis [22].

Hematuria and leukocyturia may
be absent il" vou examine the urine
taken at the time of renal colic, ie.,
when calculating ureter calculus when
urine enters the bladder from a healthy
kidney.

The separation of the stone.
Pathognomonic and most reliable sign
of urolithiasis - the discharge of stones
or sand with wrine. Most ofien, the
stones disappear on their own soon
after an atinck of remal colic, byt
occasionally (no more than in 20% of
patients), painless discharge may oceur,

Usually, stones of small sipes, up
o | em in diameter, are diverted with
urine. The discharge of a stone depends
not anly on its size and shape, but also
on the state of wrodynamics of the
UFifary tract,

When the stone moves along the
urcter. it can linger in the Juxtaseical op
intramural  department, then, due 1o
reflex influences, dysuria or even acule
urimary refeniion can ogceur in paticniy,
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5.3 DMagnostics

Basic analysis should include:

Stick wsting of wnne for red
cells (suggestive of urolithiasis),
white cells and nitrites  (both
suggestive of infection) and pH
(pH above 7 suggesis urca-
splining  organisms  such  as
Protews spp. whilst a pH below 5
suggests uric acid stones);

Bloed for FBC, CRP. nenal
function. elecirolyies, calemm.
phosphate and urale, creatinine,
Prothrombin Lirie ﬂl'_d
intemational normaliscd b i
intervention is planned;
Nonenhanced CT  (Fig  38)
scanning is now  the imaging
modulity of choice and has

25088 mam?
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culiure and
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infection),
sensiivitics:

replaced intruvenous p}'ln‘l'-'Er"mI
vy

Ultrasound  sconning iy _h':
belpful 1o differentiate  radi©”
opague from mdiolucent SO0
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and in detecting evidence of
obatruction;

* Plam X-ruys of the kidney,
urcter and bladder (KUB) are
uselul m waiching the passage of
rdw-opaque  stones  {around
T3% of stones are of calemm and
a0 willl be radio-opuque),

* The European Assoclation of
Urology's guidehines an
urolithiasis  recommend  slone
analysis for:

* Al first-time stone formers;

All paticnts with recurrent stomes
who are on  pharmacological
Preventing therpy;

* Pateni= who have had carly

Differentinl - diagnosis, This
depends upon the position of the pain
and the presence or absence of pyrexin
and includes:

= Biliary colic;

o [hssection of an  portic
ancurism: beware the patient
who presents with features of
renal colic for the first time
aver the age of 60. This may
be dmscction  of  aonic
ancurysm leading 10 ruptured
portic ANSUrySm;

o Pyclonephritis:  wery  high
tempernture, Pain is unlikely
tor railiate b the grom,

recuttence afler complete slone * Acute puncreatits,
chearance; s Acule appendicitis;

* Lawe recurrence afler u long s Perforated pep:i; alcer; :
stope-frre period  (stone » Epididymo-orchitis or torsion
composition may change) of the teshs: very fender
: hestis.

Encourage the paticnt fo fry 1o
catih ihe slone for analysis [_"'l_'-].]
54 Treatmond

Treatment  of  wolithiosis s
':“ﬂmln:'!:_ and 15 aimed ar the
::Ilrnmalum of pain, the restoration of
'“l':i"r-'d urine outllow, the destruction
:‘ndm_ removal of the sione, the
rection of urodymamic disorders, the
Preventiog of inflamimutory
“omplications, preventive and
:‘:-‘r',unhyhmic measures 73], Given the
uﬂ:f?".'f Fll' clinical  forms  of  the
. Whinsis, for each patient  the
Hilment plan is made individually.
m!::'l:“““'!mt'-' removal of stones can
Hlnn.: I 8% of cascs, il the size of the

= not more tham 4 mm in

diameter, Al large sixgs, the probability
of an independent  devintion of the
stone  decreases, The probabiliy  of
urcteral stones departing depending on
the localization for the upper third of
the wreter s 25%, the average - 45%,
with stones of the Jower third of the
urener M. The complex  of
therapeutic  medsures  aimed  at  the
expulsion of the stone includes: aclive
treatment, exercise therapy (walking,
runmang, jumping), incremsed diuscsis
(dhiurenics, heavy drink or intravenous
fluidds), amalgesics, spasmolytic drugs,
alpha-blockers (silodosin, tmmsulosin,
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ol fuzosin, doxnzazine), plant
urpseplics, antibacterial  therapy,
phivsiotherapy {emplipulse, ulirasound
stimulation, local vibration therapy,
el |

Dynamic observation and stone-
throwing therapy are indicated for
sone szt of no more than 5 mm
without disturbing the urodynamics
with the pain syndrome that has been
coped. In all other cases the stone s
subject to destruction and'or disposal.
To this end, remode lithotripsy, contuct

wreterolithorpsy and
ureterolithoextraction,  percutancous
nephrourcierolyioiripsy, laparoscopic

and extremely rarely open operations
pre currently used.

Remote shock wave lithotripsy is
snown and is most effective for kidney
stones of o size up 1o 2.0 cm and ureter
stongs up 1o 1.0 em. The density of the
calculus is also of definite importance.
In some coses, il is possible to crush
lnrger stones. but with mandatory pre-
drumnage of the kidney stent

Endoscopic contact lithotripsy s
camed out by bringing to ithe stone
under the supervision of the vision of
the encrgy source and destroving il as a
result of direct {contact) exposure.
Depending on the type of energy
generated, contact lithotripters can be
prcumatic, electrohydraulic, ulirasonic,
laser and electrokmetic. [hstinguish
hetween contact ureterolitotripsy  and
nephrolithotripsy.

Percutancous  contact  nephro-
and ureterolithotripsy consists i the
puncture of the cup-pulmonary sysiem
of the kidney through the skin of the

lumbar region, After that the ereated
channel is expanded 1o the appropriake
size and an endoscope is irrstzlled on i
in the cavity system. Under the control
of vision, contnct crushing of the stne
is carried out with the removal of its
fragments. By this method, stones of
any skze, ncluding cornl ones, can be
destroved in One oF [wi SEaSIBNg,

Currently, due W the high
elfectiveness of the above-mentioned
methods of  treatment,  laparoscopie
and.  especially. open organ-saving
operations with kidney and uretcral
slongs inephro-, pyelo=,
wreterolithotomy) are extremely m@rc.
Nephrectomy is performed with ren
scarring of the kidney with a lack of 11
function or caleulous pt-unrphrmi:i-

Bladder glodeEs arc
predominantly found in older men un:il
children and are the result ©f
infravesical obstruction [23].

Etiplogy und  pathogenesis
Stones can migrate from the upper
urinary tract or form directly n €
bladder. In cither cose, they
sccondary, with the only differenc®
being that in the first they A%
secondary o the place of formatiofh
and in the second to the primary
obstructive discase (benigh
hyperplasia, prostate cancer, urethrd!
stricture, neurogenic dysfunction of e
urinary bladder, etc.), as a result ©
which, due 1 stagnation of urine it the
bladder, they are formed. Stones gan
form on foreign bodies that arc long”
term in the bladder, primarily f“}
ligatures of non-absorbable materdt
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(ligature stoncs). Stone formation in
Women fs observed in diseases of the
l_iF-alld:r neck due 1o radimion cystitis,
n vesicovaginal fistulas.

The main symptoms of bladder
stones are pain in the suprapubic area,
d:rsluriu_ and hemmturm. Pain in the
prjecthion of the bladder w1 res
decreases or disappenrs. Churacterized
by the appearance and [/ or
strengthening # dunng  movement,
wilking, shaking nde with irradiation

0 the wrethm ond  genitals
Accompanying  urination  disorders
(pollakiuria,  sirangura,  terminal

hemuria)  also depend  on motor
Bctivity, therefore dysuric phenomena
are churacteristic of the bladder stone
during the daytime, A reliable sign of a
bladder stone is the symplom  of
Mterruption of a stream of urine, which
'I'“!I'Pmr& when the patient assumes a
horizom) position, Sometimes paticnts
a0 urinate only in the prone position.
The penetration of o stone into the

ladder neck or its entry into the
Urethra leads 10 an scule urinary
lention. Hematurin occurs as a resuli
ol damage 10 the bladder mucosa and /

O the development of the
nilammatory process.

Diagnosis s based oo
chareionistic cormplainis andl

NamMneses data. Paticnts are diagnosed
;nh nephrolithiasis — with  stones,
' obstruction  (hyperplasia,
Prostate cancer, anomalies, strictures of
the wrethr, ete.) preceding operntions
M nearby organs, mdiation therapy.
Examination of male patients should
M with rectal palpation of the prostate
» Which makes it possible 10
MSPect i disease, and in women -

with a vaginal examination 1o detect
radiation injuries and vaginal urinary
fistulos.

In the analysis of urine red blood
cells nnd white blood cells are detected
Salt erysials can be episodic and ofien
depend on the mature of the food and
the urime pH. Bacteriological wrine
culture allows o denly ns microflora
pnd determine the titer of bacteriuria,
which is imponant when conducting
ontibactenal treatment.

Ulrpsound  allows  you 1o
iddentify hyperechogenic education with
acoustic shadow, their number and

j-1F. -1

On the survey radiograph can
detect X-ray positive stones in the
projection of the bladder.

CT provides an opportunity to
wdentify both X-ray positive and X-ray
negative bladder stones. Modem and
most  informative  methods  for
examining patients are  spiml  and
multispiral CT with the possibility of
three-dimensional HTage
reconstruciion.

Urethrocystascopy allows you to
determine the capacity of the bladder
and  the condition of s mucous
membrane, detail the shape. color, size
and number of stoncs, as well as
iddentify associated discases (prostatic
hyperplasia, urethril giriciure,
diverticulum, tumor, ete. ).

Treatment is prompl.  Two
methods  are  used:  stone-breaking
(cystolithotripsy)  and  stone-cutting
(cystolsthotomy).
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alfuzosin, doxazazine], plaid
uroseptics,  ontibacterial  therapy.
physiotherapy (amplipulse, ultrasound
stimulation, local wibrition therapy,
ele. ).

Dynamic observation and stone-
throwing therapy nre  indicsted for
sipne sizes of no more than 3 mm
without  disturbimg  the  urodynamics
with the pain syndrome that has been
coped. In oll other cases the stone 15
subject o destruction andlor disposal,
To this end, remote lithotripsy, contsgt

ureterolitharpsy and
ureterclithoextraction, percutineous
nephrourcicrolyiotripsy,  laparoscopic

and extremely rarely open operations
are currently wsed,

Remote shock wave lithotripsy is
shown and is most effective for kidney
stones of & size up to 2.0 em and oreter
stones up to 1.0 cm. The density of the
caleulus is also of definite importince.
In some chses, it 15 possible to crush
larger stones, but with mandatory pre-
drainage of the kidney stem

Endoscopic contact lithotripsy is
carried out by bringing 10 the stonc
under the supervision of the vision of
the enerpy source and destroying it as a
result of direct {contact) exposure.
Depending on the type of encrgy
generafed, confact lithotripters can be
poeumatic, electrobydraulic, ultrisonic,
laser and electrokinetic, Distinguish
between contact wreterolitotripsy and
nephrolithotripsy.

Percutaneous  contact  nephro-
and ureterolithotnpsy consists in the
puncture of the cup-pulmonary system
of the kadney through the skin of the

4L |

lummbar regson, After that the ereated
channel is expanded o the appropruite
size and an endoscope 1 installed on i
in the cavity system. Under the control
of vision, contset crushing of the stone
is carned out with the removal of s
fragments. By this method, stones ol
any size, including coral ones, can be
destroyed in one or bwi sessions.

Currently, due o the high
effectiveness of the above-mentioned
methods  of  treatment,  laparascopic
and, especially, open  organ-saving
operations with kidney and wreteral
A0S {mephro-, pyelo-,
areterolithotomy) arc extremely e,
Mephrectomy is performed with renil
searring of the kidney with a lack of 115
Ffunetion or caleulous plunq‘!hrusl':t.

Bladder slones are
predominantly found in older men and
childeen and are the result of
infravesical obstruction [23],

Etiology and  pathogenesis.
Stonecs can migrate from the upper
urinary tract or form dircctly in the
bladder. In ecither case, they arc
sccondary, with the only diffenenes
bemg that in the first they #r¢
secondary 10 the place of formulion.
and in the second to the primEry
obstructive disease { bemuagtt
hyperplasia, prostate cancer, urcthr!
stricture, neurogenic dysfunction of the
urinary bladder, cte.), as o resull @
which, due 1o stagnation of uring in the
bladder, they are formed. Stones c#0
form on foreign bodies that are long
term in the bladder, primarly ©0
hgntures  of pon-absorbable materio!
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(Hgature stones), Stone formation in
women 15 observed in diseases of the
bladder neck due to radiation cystitis,
it vesicovaginal Mstulas,

The main symptoms of bladder
stoies are pain in the suprapubic arca,
dysuria, and hematuria. Pain in the
Projection  of the bladder ar  rest
¢ Teises or disappears. Characterized

¥ the appesrance and /! or
Srengthening it during  movement,
walking, shaking ride with bradiation
0 the yrethm  oand  genitals.
'"‘“'-?'3'411_l1nn3'ing urination  disorders
tpollakiurin,  stranguria,  terminal
“Maturia) also depend on  motor
4elivity, therefore dysuric phenomena
e charscteristic of the bladder stone
u:dr:lf the llll}"lirl'lrr- A reliable sign of a
intere . one is the symptom of
ﬂi!a""“lﬂmn ol & stream of urine, which

Ppears when the patiemt assumes a
r;}”mfl“-‘ﬂ position, Sometimes patients

Hrinate anly in the prone position,
hh'. Penetrtion nr a stone into the
Hh:l;hﬂ neck or its entry into the
i ™ lesds 1o an acute  wrinary
L:rrfjhutmn' Hematuria ocours ns o result

':';;‘Eﬂ to the bladder mucosa and /
i“"!mm:qudﬂwn::mm of  the

thy Disgnosis  is  based  on

ThClerigy i complainis wndd
::‘:;_l“ﬂﬂih data. Patients are diagnosed
blag mephrolithiasis  with  stones,

der  obstruction {hyperplasin,

H SIS cancer, anomalies, strictures of
% :H!Ihm, ele.) preceding operations
Exg “irby organs, radiation therapy.
w“ll_nntmn of male patients should
I ‘:llll rectal palpation of the prostate

Eun ' "'f’h!'l:h makes it possible o
Pect iy disense, and in women -

with a vaginal examination to detect
radiation injuries and vaginal unnary
fistulas.

In the analysis of urine red blood
cells and white blood cells are detected.
Salt erystals can be episodic and often
depend on the nature of the food and
the wrine pH. Bacteriological urine
culture allows to identify its microflora
and determine the titer of bacteriuria,
which iz imporiant when conducting
antibacterial treatment.

Ultrasound  allows you 1o
identify hyperechogenic education with
peoustie  shadow, their number and
1z,

On the survey radiograph can
detect X-roy  positive stones i the
projection of the bladder.

CT provides an opporunity to
identify both X-ray positive and X-ray
negative bladder swones. Modern and
maost  informative methads  for
examining paticnmts are spiral and
multigpiral CT with the possibility of
three-dimensional image

reconstruciion,

Urethrocystoscopy allows you (o
determine the capacity of the bladder
and ithe conditton of its mucous
membrane, detail the shape, color, size
and number of stones, as well as
identify associnted diseases (prostatic

hyperplasia, urethral stricture,
diverticulum, tumor, elc.).
Treatment s prompl.  Twa

methods  are  used:  stone-breaking
(eystolithotripsy)  and  Stone-cutting
(eystolithotomy ).
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stone breaking s an operation of
choice and is performed by means of
remede  lithotripsy  or  endoscopic
contaet destruction of stones. In the
lanier ense, contact lithotripters with
different types of ENCrEyY
{electrohydraulic, ulirasonic, prewmatic
and laser) and mechanical lithotripter
are used. Tt consists of two branches,
which, after being introduced into the
bladder, open up, & stone is clamped
between them under visual control, and
then the branches are compressed,
causing the stone to collapse.

Cystolithotomy 18 currenily
rerely used and, az o rule, when
performing open operations on  the
prostate gland | 18],

The prognosis depends on the
severity of the discase, which led 1o
mfravesical obstruction followed by
stone formation. With the elimination
of the underlying disease, the prognosis
is favorable; otherwise recurrent stone
formation is possibile,

Stones  of the urethra  sre
observed only in men. They can either
form directly i the urcthra if there wre
consirictions, valves or diverticula, or
enter the wrethm from the overlying
prinary tracl. Patients complain of pain
in the area of the urethru, difficully,
painful artnation and o thin jeéi of wrine
with spriy. Full obstruction of the
urethrn with a stone 15 manifested by an
senle delay in it ion,

The stoncs of the antenior ureéthea
are easily detected by palpation of the
urcthsn, and the posterior one by finger
rectal examination, Characterized by
leukocyturia, hematuria  The  final

disgnosis is established on the basis of
ultrasound, mdiography of the pelvc
region,  urethral  exanunation by
hougies or mizinl cutheters
(charactenzed by a sense of contact ol
the metal with the stone) and
urethroscopy,

Treatment of stones of the
arethrn  consisis in their cndoscopic
removal. Stones of the scaphoid fossa
are removed with forceps or forceps
The narmowed outer onfice of the
urethra is dilated with conical bougics
o dhissecied.

Initiil mansgement can either be
done as an inpatient or on an urgent
outpatient basis, wsually depending ont
how casily the pain can be controfled.

Indications for haspital
ndmission:

®  Fever

o Solitary kidney:

e Known tier=funciioning
kidney:

* Inadequate pain  reliel  OF
persisient paim;

& |nability 10 ke mdeguitc

Muids due (o0 pausen ond

WeumiEng;

Aniuiriag

Pregnancy;

Foor social suppon:

Inability o arrange wrgent

ouitpaticnt depariment follow

up,

= People over the age of l'!'ﬂ
years should be admined if
there are concerns on clinicil
condition or  disgnostic
ceriainty {a beaking aoriic



Urclogy | 2049

ancurysm may present with
identical symptoms).

Complications:

= Complete blocknge of the
urinary flow from a kidney
decrenses Elomerular
filtration rate (GFR) and, if it
persists for more than 48
hours, may cause irmeversible
renal damage;

s If ureteric slones Ccause
symptoms after four weeks,
there is o 20% risk of
complicaiions, including
deterforation  of  renal
function, sepsis and urelenc

siriciure;

* [Infection «¢an be  life-
threatening;

= Persisting ohstruction
predisposes to pyelonephritis.

Prognosis:

= Most symplomatic  renal
stones are small (less than 3
mm in diameter) and pass
spontancously;

* Stongs less than 5 mm in
dinmeter pass spontaneously
in up to B04G of people;

Stones between 5 mm and 10
mm in diameter pass
spontanecusly in about 5096
of peaple;

Stones larger than | cm in
diameter  usually  require
inlervention (urgent
inlervention 5 required if
complete  obsinition or
mnfection is present);

Two thirds of stones that pass
spontancously will do so
within four weeks of onset of
SYmMploms;

A stone that has not passed
within |- months is unlikely
1o pass spontancously.

The followimg fentures
predispose o0 recurrent  stone
formation:

5.5 Prevention

Recurrence of renal slones is
“ommon and therefore patients who
have had a remal stone should be
Advised 1o adapt and adopt several
lifestyle measures which will help to
Prevemt or delay recurrence:

First attack before 25 years of
age;

Single functioning kidney;

A discase that predisposes 1o
stone formation;
Abnormalities of the renal
el

Increase  fluid  intoke o
maintnin urine oulpul a1 2-3
litres per day;

e Reduce salt intake;
o Reduce the amount of mel

and animal protein eaten;
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¢ Reduce oxalate imake (foods intike increases excretion of
rich in  oxalste  inclede calcium oxalatel;
chocolate, rhubarb, nuts) and s Depending on thee
urmte-rich foods (eg, offal and compaosition of the  stone.
certain fish); medication w prevent [arther
o Dnnk regular cranberry juice: stone formation is sometimes
INCREREES citrale excretion and given - cg. thigride diretics
recluces aoinlne timd [ for catleam slomes).
phosphate excretion; allopurinol  (for  urie  acid
o Maintain calcium intake o stomes) and calcium  citrie
normal  levels  {lowering {for oxalie stones) [22
Urolothiasis

_Ul‘ﬂﬂhlﬂﬁ is 4 metabolic disease that, due to a violation of the physico-
F!mf:ﬂl balance of uring under the influence of UIH!DHHH!]H!- el EXOECNOUS [acloas.
is muanifested by the formation of stones in the urinary teact.

Theories of urolithiatis:

1. Nucleation theory;

2. Stone matrix theory;

3. Inhibitor of crystallization theary.

Clinical manifestation. Many siones are asymptomatic and discovered during
investigntions for other conditions. The classicsl features of renal colic are sudden
severe pain. It is usually caused by stones in the kidney, renal pelvis or ureter.
cousing dilatation, stretching and spasm of the ureter,

Dingnostic:
1, Stick testing of urine;
2 Midstream specimen of urine for microscopy, culture and sensitivities:

3. Blood for FBC, CRP, renal finction, electrolytes, calcium, phosphate and
uraie, creatinine;

4. Prothrombin time and international normalised ratio if intervention 15
planned,

5. Non-enhanced CT scanning is now the imaging modality of choice and has
replaced intravenous pyelogram (VI
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6, Uliresound seanning may be helpful 1o differentiste redio-opaque from
radiclucent stones and in detecting evidence of obstruction:

7. Plain X-rays of the kidney, ureter and bladder (KUB) are useful in watching
the pussage of radio-opaque stones (around 75% of stones are of calcium and so will
be mdio-opague),

Treatment, Treatment of urolithiasis is complex and is ni.mnld ar the
elimination of pain, the restoration of impaired urine outflow, the destruction and/or
removal of the stone, the correction of urodynamic disorders, the prevention of
nflammatory complications, preventive and mietaphylactic measures. Spontaneous
remaoval of stanes can occur in §0% of cases, if the size of the slone is not more than
4 mm in dinmeter,

The complex of therapeutic measures nimed at the expulsion of the stone
includes: pctive treptment, exercise therapy (walking, runmng, Jumping), increased
diuresis (dhuretics, heavy drink or intravenois fuids], M'Illgl:’._ihl::, spasmolytic drugs,
alpha-blockers (silodosin, tamsulesin, alfuzosin, doxazazing), Iglunt srosepics,
“fﬂiha:l:m.l therapy, physiotherapy {amplipulse, ulirasound stimulation, local
Vibration therupy, etc.).
urclerolithorpsy  and  ureterolithoextraction,

R I 1 coniac
emote  lithotripsy, : ic and extremely mrely open

Pereitancos n:plnuul'-ﬂcmlﬂuﬂ'i[."ﬂ}’.
Iperitions are currently used.

Indications for hespital admission:

l. Fever;

e

- Solitary kidney;
3. Known non-functioning kidney;
4. Inadequate pain reliel or persisient pain;

5. Inability to take adequate fuids due fo naiisca and vomiting:

. Arwiria;
1. Pregnancy;
E. Poor social support;

9, Inability 1o arrange urgent outpatient department follow-up;
dinitted i there are cohcems on
10, People over the age of 60 years should be ad .
Clinical condiion or dingnostic cerainty (8 leaking ortic ancurysm may prescat with
entical Symploms).
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Theme # 6: Urological infections: sctuality, classification, clinical manifestation,
disgnostic tools and treatment of acute pyelonephritis, cystitis, nrethritis,
bacterial prostatitis, epididymitis and orchitis.

b0 Actuality

Urinary reet infections ang the
most commaon infectious diseases that
require significam financial
expenditures. Nosocomial UTIs are the
largest reservoir of antibiotic-resistant
microorganisms in medical institutions.

According 10 epidemiological
dota, most often UTI develops in

women; almost 50% of  women
undergo LTI at least once in a lifetime.
In men, the meidence of UTI is much
less and amounts to 5-8 cases per
10,000 people, In elderly and senile
patients, UTIs occupy the second place

in the frequency of occurrence and
account for approximadely 25% of all
infectious diseaszes, Hacteriuna
develops in up to 25% of patients who
require a urinary catheter for one week
or more with a daily nsk of 3-T%.

The recent Global Prevalence
Infection in Urology (GPIU) studies
have shown that 10-12% of patients
hospitalised in wrological wards have a
healthcare-associated infection (HAI)
The strains retrieved  from  these
palientis are even more resistant [29].

6.2 Classification of urological infections and risk factors

The guidelines of European
Association of Urology (2015} give o
short summary of a tentative improved
systern of classification (Tab. 4) of
urinary iract infection based on:

o anstomical level of infeetion;
= grade of severity of infection;
o underlying nsk factors;

o microbiological findings.

The symploms f(ocus on  the
anstomical fevel of infection, defined

RS

#  LUrethra: urethribis,
Urinary bladder: cystitis;
Kidney: pyelonephritis;
Prostate gland prostiatitis;

= Testicle {epididymis); orchitis
(epididymitiz);
*  Bloodsirenm: sepsis.

Risk groups fir wrinary trocl
infections:

s female. Women suffer from such
infections 5 times more often
than men. This is due 1o the
phiysiological peculiarity.

* the body of a woman is a short
and wide urethra,

o connection with  which  the
mfection more easily penctrafcs
the urinary trasct;

o clderly people;
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= pilients  with

“-'.Ilr_-u.-'” 3}

paticnts with urinary
characteristics
sytems (for example,  an

enlorged  prostate  pland  can
nuike it harder

wrine dutflow from the bladder));
reiul]  pathology
{ for example, urolithinsis

diseaze where stones arc  on
additional risk factor for

* development of infections);

resuscitation and intensive care
paticnts

{use of urethral cotheters),
persons sauffering from diabetes.

Breseription

. — I

cystitis in women

Factors  predisposing 10 the
occumrence of uwrinery iract infections
are:

s hypothermin {most of the
problems of this natre
occurs in the cool season);

the presence of a
respiratory infection in &
patient (frequent
activation of urological
infections during the cold
s¢ason);

o reduced immumnty;
o violations of the outflow

Clinical lemtores

of wring of a different
nafure.

Tah, 4 - Criteria for the diagnosis of urinary tract infection, as modified
according to IDSA/European Society of Clinical Microbiology and Infections
Diseases puidelines

L ilsaraidary
inviestigations

uncomplicated Dysuria, urgency,
.-I"I-ﬂlﬂ' raci ﬁ'ﬂqmm:ﬂ supﬂpﬂlﬁ.‘ =1l WE-Cnfm]
infection in women pain, 1o wrinary
symptomsin 4 weeks =10" efu/mL.
A before this episode
uncomplicated
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Any combination of
symploms from

Complicated categories 1 and 2 above;  =10° cfw/mL in women
wrinary tract | or more factors
infection associsted with o =10 efw/mL in men o

complicated urinary tract i straight catheter urine

infection

in warmen

6.3 Acute pyelonephritis and cystitis and in adults

Epidemiology, actiology and

pathophysiology. Almost half of all
women will experienoe a1 leénst one

episode of UTI during their lifetime,
Mearly | in 3 women will have had at
lenst one episade of UTI by the age of
24 years,

Only a small number of 15-30
year-old  men suffer from  acule
uncomplicaied cystitis. As reviewed,
LT {cystites and pyelonephritis) occurs
more  frequently in patients  with
dizbetes mellitus, which may represent
an independent nisk factor. It s,
however, difficull 10 determine  the

impact of renal insufTiciency on (e
epidemiology of UTI because of the
wide variety of underlying diseases.

The spectrum  of setiological
agents s similar in  uncompli
upper and lower UTls, with E. coli the
causative pathogen in 70-05% of cases
nnd Staphylococcns saprophyticus in 5+
1094 Oceasionally, othe?
Enterobacterinceae, such as  Proteus
mirabilis  and Klebsiclln sp., 8¢
isclated.

Symploms and signs of UTI in
the adult are as follows:
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®  [hesursa;

o Lirnary
freguency;

« A sensation  of  bladder
lullness or lower abdomiral
chscomfon,

» Suprapubic temdermess;

o Flank pain and costovericbral
angle tendemess  (may  be

urgency and

present in cystitis but suggest
upper UTI);

= Bloody uring;

s Fevers, chills, and malaise
(may be noted in patients
with cwstitis, bul  maore
frequently associated  with
upper LTI}

6.3.1 Acute pyelonephritis in adults {uncomplicated, complicated)

_ Pyveloncphritis is o nonspecific
mfectious-mflammatory process,
charncierized by  simulianeous  or
sequential lestons of the renal lobes and
the  renal  parenchyma  (mainly
interstitial tissue),

Infectious agents are  Gram-
negative bacteria of the intestinnl group
Escherichia coli, Proteus mirabilis,
ilmcl'ﬂf-‘ﬂ:tus species,  Enterobacter.
255 commorly found are Klebsiclla,
Staphylocoecus, and Candida albicans.

_ IT pyelonephritis is 8 nosocomial
:’lrtﬂlum. Escherichia coli, Klebsiclla,
Ll'“"-‘}"—'i- Staphylococcus  aurcus,

andida re most commonly found as
Pathogens, Staphylococcus aureus is
Usually found in  purulent  kidney

.I;:ﬁ".’"" deie 10 hematogenous spread of
e mieetion,

Clinical  diagnosis.  Acute
Phelonephritis is nuﬂf‘xm by local
m“'.""““m’ (acute pain i the lumbar
aﬂﬁ_““ an the affected side or dull pam,

ML In nature, may be slight or reach

. inensity, take  paroxysmal
tﬂaﬁlﬁ'lc-r (for  example, during
clion) and general symptoms that
ractenized by the development of

intoxication syndrome (fever up o 38-
40°C:  chills, peneml  weakness;
arthralgia, myalgia; loss of uppetite;
nausea, sometimes vomiting), [29, 30]

Chronic pyelonephritis.
Outside the exacerbation, this form of
pyclonephritis i of litle or
asymptomatic.  In  the period  of
exacerbation, general and local chinical
manifestations are possible, similar to
those in acute pyelonephritis, but less
intense, Lumbar pain @5 the most
common complaint of patients.

The severity of pain varies from
a feeling of heaviness and discomfor
o severe pain during a relapse of
infection. The asymmetry of pain is
charactenistic, Sometimes with
pyelonephritis, an atypical localization
of pain is noted - in the sachim of
coceyx. Attacks of renal colic indicate
acclusion of the ureter with stone,
bood clot or pus, as well as tissue
debris in necrotizing papillitis.

Pollakiuria {froquent  wrination)
and stranguria (pain during urination)
are usamlly noted. In the stage of renal
dysfunction, permanent pollakiuria snd
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nocturin  reflect o decrease in the
concentration ability of the Kidneys.

Elderly and senile paticnis olten
develop an stypical clinical picture,
either with an erased clinic or with

pronounced  common  manifestations
and o lack of local sympioms.

Faclors that suggest o potential
complicated wrinary tract  infection
described in Tab, 6.

Tab. 5 - Clinical manifestation of acute pyelonephritis

History

Ciastrointestinal 5yn:||m {c.nu.um.-a.
“ u'h‘:tnnﬂnnl nm] ==
Physicil s DECY, wchycardia,
cxamination

Unnnt}ms simwmg p{ﬁl.'tn"ﬂ !cukn:m ﬁlm u:m mmmsf:l:l'l'l'“:
pyuria or hematuria, or white blood cell casis
o -. =1 ST i e e

Laboratory tests

Tab. 6 - Factors that suggest a potential complicated urinary tract
infection

i entheter, stent or ".i=|I| |||-I_'|I'|.-|'_II LrELErn ||_ e
rimitrent bl

A ': n l..' I.‘ F

biudder o

} i, AT T e

en- und postoperdlive Unnn



Wrology | 2048

Dingnostic Testing

Examination of patients  with
pyelonephritis inclades the collection
of complaints, anamnesis, physical
examimtion, and then proceed o
specinl dingnostic methods,

In laboratory studies, blood ests
show pronounced leukoeyiosis (up 10
3040 thowsand) with a  significant
heutrophilic shifi of the leukocyte
formuly 1o the left 1o the young forms,
a0 increase in the ESR to 40-80 mm/h.
However, o clear dependence ol
thanges in peripheral blood on the
severity of clinical manifesiations is
ol always ohserved: in severe cises of
the disease, as well as in weskened
Paticiits, the leukocytosis  can  be
Mmoderale, insignificont  or  absent,
levkapenia is sometimes noted

The charactenstic signs of acule
Pyelonephntis in the study of urine
seeliment are proteinuria, keukocyturia,
el significant (true)  bacterin-uria,
Specially i they are  detected
SMmuhancously. False proteinuria in the
Jl‘ll'llll‘hmulm':|.I process in the kidney is
Ciised by decay when bood cells form
M the urine and in most cases do not
":fl":“ﬂ_l A gl {From traces 1o 0,033-1.0
’FI ) I is represented predominantly by
uhurm_n, less frequenily by gamimu
Elobulins Leukocyturin (pyurin) is the
MOs characteristic sign of
F?Elﬂm:'phri:i_q_ It wiflen  reaches
:;‘-‘-"“ﬁfam severity (leukocyles cover
1.-1': entire field of view or are found in
m':-“_'m-ll ani may be absent only when
gy lﬂ_ﬂn.mrrmur}- process i loscalized
ki ¥ i the corical substance of the

ey or during obstruction of the

Ureter, [ Pyelonephritis, erythrocyturia

can be observed (microhematuria), less
often - gross hematuria (with necrosis
of the renal papillee, calculous
pyelonephnng),  Severe  discase s
wccomponied by cylindrurta {granubar
and waxy cvlinders), Bacieriumna s
found in most cases, however, like
leukocyiuri, it i imermitient in nature,
mnd therefore repeated urine tests for
microflora are important, To confinm
pvelonephritis, only the presence of
trug bacteriuria, meaning the presence
of ot least 50-100 thousand microbinl
bedies in | ml of unne, s imporiant,
[26]

Sowing unne and determiming
the sensitivity of microorganisms Lo
antibiotics are made before, during, and
after tremtment of the patient. With
uncomplicated acute  pycloncphritis,
cordrol wring culture 5 performed on
the 4th day and 10 days after the end of
antibiotic  therapy, with complicated
pyelonephritis, respectively, on the 5-
Tih doy and after 4-6 weeks. Such
hacteriological examination is
pecessary 1o sdentify resistant forms of
microorganisms  and 0 comecl
antibiotic thempy during treatment, as
well as 1o determine the recurrence of
infection afier the course of therapy.

An IBCrepse mmoserum creatinine
gnd wrea = o sign of renpl failure,
Serum  crentinine  and  urea  levels
should  be  determined  before
conducting sudies  with  intravenous
pdministration  of radiopagoe  drugs,
Increased  blood  levels  of e,
creatinine a5 a résull of impaired renal
finction 18 possible n severe purulent
pyclonephritis with severe intoxication
or o bilateral process. In these cases,
liver domage and the development of
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hepatorenal syndrome with impaired
protein-forming, detoxification,
pigmenl  (with the presence of
juundice), prothrombinobases and s
other functions are often observed.

Ultrasoamd of the kidney has
high aceuracy in identifying the size of
the kidney, the helerogeneity of its
siructure, the deformation of the renal
pelvis  system, the presence of
pyonephrosis and the state of the renal
latty tissue. Reducing the mobility of
the kidney in combination with jts
increase  is  the most  important
ultrasound sign of acute pyelonephnits,
und the expansion of the renal pelvis
system 15 i favor of the obstructive
[secondary) nature of the disease. [26,

7]

Excretory urography allows you
e establish the cause and level of
abstruction of the urinary tract. In the
first 3-4 days ocute pyelonephrilis may
not be accompanied by heukocyiuna. In
such cases, dingnosis of primary
pyelonephritis s particularly difficult,
since there are no signs of impaired

outflow of uring from the kidney. In
such patients, excrefory urography with
imaging on inspiration and expirmtion
on a single film has & greal dingnostic
value: 1t allows wyou to identfy @
restriciion of mobility of the kidney on
thie affected side.

CT is the most modern and
informative dingnostic method for the
study  of  purilent-inflammatory
diseases of the kidneys. CT allows 1o
determine the cause and level of
possible obstruction of the ureter, 10
detect ot of destruction of ihe nenal
parenchyma,

The dingnostic valwe of ths
method 15 due to the high resolution
and the ability to clearly differentinic
normal tissue from the discased. The
results of CT facilitate the surgeon the
chotce of optimal sccess for open or
perculanoous infErveniios, i
particular when the carbuncle of the
kidney or peri-nephral abseess,

Treatment {Tab, 7, 8

Tab. 7 - Recommended initial empirical oral antimicrobial therapy in
mild and moderate acute uncomplicated pyclonephritis

Chral therapy inmild and moderste uncomplicnred pyclonephrits

Antbiotics

Ciprofloxacin
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Levalloxmein

LevalMoxacin

750 mg once daily

Alternatives (clinfcal but not microbiologlcal equivalent efficacy e pared Witk
Muorogulodlamnes f

LCelpodoxime proxetil

Ceftihuten

Unly if the pathogen is known susceptitile (not tor initial empirical ther

Primcthoprim-
Sulphamethoxarale

Co-nmoxiciay

Lot studied ns
mynotherapy for
1EUE uncondplicated
P¥elonmephritiy ung
||1:|.|r||;'. for Gram-
POsig]y s Pathopens)

0.5/, 125 g three times a day

10 days

apy)

Fluoraquinolones are cont aindicated during pregnaney

er,m"‘";”_“f prelonephritis  requires
the by m a hospital. When revealing
first of :“'*_“‘{u nature of the disease,
ey, ' I8 necessary 1o ensure an
nfl‘medh""“mf‘“ of urine from the
retgr q:‘d“':!r- Restore patency of the
g ”,_"‘_'-' by cathelerization oF
regey " 1% 001 possible (o hold the
nhum:"::hﬂﬂf above the sie of s
"‘Hhm: . percutanecus  puncture

¥ should be performed.

Further treatment consists in the
appointment  of antibacterinl  and
symplomatic thermpy. compliance with
bed rest, the use of non-steroidal anti-
inflammatory drugs and the use of
large amounts of Muad. [17]

Empirical antibacterfal  therapy
should inchade parenteral
administration of broad-spectrum drugs
that primarily affect the Gram-negative
o | lporoguinolones,
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cephalosporins, nminoglycosides),
Furither correction of treatmen! laking
into aceount the results of urine culiure
and determinmg the sensitvity of the
pathogen to antibiotics is performed.
The course of ireatment for acule
uncomplicated pyelonephnitis: is- 7-14
days,

One of ithe importani
components of tremtment is therapy,
pimed ot incressing  immunity  and
improving the genernl condition of the
body. Among the immunomodulptors
used Wohenzimit, Lavomax i
preparstions Echinacea { immaunal, ete.).

Coanplex treatment of both acuic
and chronic pyelonephritis includes the

appoiniment of phylourseptics, which
have a divretic, antibacterinl, anti-
inflammatory, astringent  and  fonic
effect (cranbermy  lenves, bearbemy,
kidney tea, birch buds, jumper berrigs.
ete. ).

As g orule, aowe prelonephritis
with a timely begun treatment procevds
favorably. After 35  days, the
temperature decrenses, the
manifestations of inoxication and pain
in the lumbar region decrease, the
blood picture bmproves. Within 7-110
davs, bacienung and leukocytuni are
proctivally ehimimated. Absolute
recovery ocours 3=4 wecks later

Tab, & - Recommended initial empirical parenteral antimicrobial therapy
in severe acute uncomplicated pyelonephritis

Initial parenteeal therapy in severeuncomplicated pyelonephcitis

After improvement, the paticnt can be switched to an ornl regimen using one of the
apents (if active agdingt the infecting organism) (o complete the 1-2-week course af
therapy. Therefore, only daily dose and no duration of therapy are indicated.

Antibiotics

Ciprofloxacin

Levolluaacin

Levofloxacin

750 mg once daily
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6.3.1 Acute episede of cystitis (lower UTI} in adulis {uncomplicated,
complicated)

Cystitis is  an  infectious-
inflammuatory chsease of the wall of the
bladder with 5 predominant lesion of its
miucous membrane.

Epidemiology. Women are sick
more ofien than men, in o ratio of 3: |,
which is due to:

o anatomical and physiological
features of the urogenital sysiem
of women (shont and wide
urethra, proximity of the genital

tract and rectum);

o gynecological diseases:

o changes in  the hormonal
background during pregnancy,
with the intake of hormonal
contraceptives, i the post-
menopausal period
{microcirculation disorders

leading to weakening of local
rmmunity, atrophy of the viginal
mucosa, and reduction in mucus
formation).

Climical diagnosis, The
diagnosis  of scute  uncomplicated
cystitis can be made with a high
probability based on a focused history
of lower urimary tract symploms
(dysuria, frequency and urgency) and
the absence of vaginul discharge or
irritation, in those women who have no
other nsk factors for complicated UTls.
In  elderly women  genitourinary
SYymploms are not necessirily related o
UTI. [24]

The rapid onset of the discase
with choractenstic  symptoms  can

immediately be  suspected  aculc
eystitis. In clinical and biochemcal
blood tests, pathological changes are
usumnlly nol ohserved,

The urine is turbid, with a smell.
Iei the study, its reaction is more ofien
alkaline, a large number of |cukocyles
and bacteria are always detected, red
blood cells, epithelium, cylinders can
be present, false proteinuria is noted.
that is, caused by the disimegration of 2
large mimber of blood elements,

Bacterioscopy allows you 10
visually using a microscope) 10
determine the presence of an infectious
agenl. More informative is the culiure
of urine with the definition of bacterial
culture and a 1est for sensitivity 10
antibiotics, The disadvantage of this
method is  the durmtion of itS
implementation,  therefore, with @
clinically confirmed  dingnosis  of
cystitis, antibiotic therapy s initited
with broad-spectrum  drugs, without
waiting for the results of the sowing.

It is importam 1o note that 0
Scule  cystilis, invasive -:Iiugnﬂﬁfl"'
methods are contraindicated, primanly
Cystoscopy, |26, 27]

Treatimend

Therapeutic  tactics  for  acule
Cystilis is to prescribe antibacterin!
therapy, rest, plenty of drink av
recommended, sharp and  extrachive
dishes are excluded from the dicl
Painful sensations can bhe suppress
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by the appointment of non-steroidal
anti-inflammatory drugs that have anti-
milammutory and analgesic action.

According 1o these principles
and the availuble susceptibility patterns
M Europe, losfomycin trometamol 3 g
single dose, prvmecillinam 400 mg tid
for 3 days, oand  nitrofuranioin
Macrocrystal 100 myg bid for 5 days, are

considered as drugs of first choice in
many eountrics, when available (Tab,
9). These regimens are recommended
for women, bul not for men. Most
ESBL-producing E. coli are still
susceptible to fosfomycin. However, in
Spain o parallel increase in community
use of fosfomycin and resistance to
fosfomycin in ESBL-producing E. coli
has been observed.

Tab. 9 — Recommended antimicrobial therapy in acute uncomplicated

€¥5titis in otherwise healihy women

Antibintics

Daily dose

Duraticn ol

Camments
therapy

Kirst choice

i'D"fﬂllﬂr".'i-li trtmetnnial

Mitroluruntain
MREroprysial

Fivimecillinnm

Ciproflny utin

Levoflosacin

Ufloxaein

400 mg three (imes a
day

Altérnatives

250 myg twice a day

200 mg twice o day

3 days

3 days
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Cephalosporin {e.g,
cefadroxil)

ﬁ’m mg twice o day

3 duys

Mot in the first

O comparablz

j

1
1

Trimethoprim L_M_m;ﬁt*ﬁ: Jltd.ljl : Sdn]f: trimester of
S e St
ly in the second
1 rin1L'LI||.l|3riI!!|- : lmﬂdr:g fwice a 3 days o ::'ilmﬂﬁlﬂl of
sul phamethoxacole ¥ pregnancy
Alemative antibiotics  include Aminopenicillins are no more suitable

rimethoprim alone or combined with a
sulphonamide, and the fluorequinolone
class. Co-trimoxazole (160800 mg bid
for 3 days) or trimethoprim (200 mg
for 5 days) should only be considered
as drugs of first choice in areas with
known resistance rates for E. coli of =
20%%, Despite stll lower resistance
rates in some areas, fMuorogquinolones
are not congidered first choice because
of adverse effects including negative
ccolopical effects and  selection of
resistance,

for empirical therapy because of the
worldwide high E. coli resistancs.
Aminopeniciilins in combination with 8
betalactamase  inhibitor  such 2%
amgicillin/sulbaciam o
amoxicillin‘slavulanic acid  and oral
cephalosporins are in general not S0
effective as short-term therapy and 2
not recommended for empirical therapy
because  of  ecological collateral
damage, but can be used in sele
Lascs,

B4 Urethiritis

Ureihritis 15 an imflammation of
the urcthra,

Acetivlogy, epidemiology  and
pathogenesis, The vast majority of
urethritis 15 transmitted sexumlly. The
incubation period can range from
several hours 1o several months. A
significani role m the pathogenesis of
urethritis s played by the state of the
macroorganism,  Contributing  local

factors  wre  hypo- and epispadias.
narrowing of the urethr,

There are  nonspecific !l'_"d
specific  (gonococeal)  wrethrit™
Gonococeal  urethritis s caused by
microorganisms  Neisseria
orrhocae  (gram-negative intraceliular
diplococei).

and

Urethritis can be primary %
secondary. In primary urethntis.

—
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inflammatory process begins directly
from the mucous membrane of the
_lll'ﬂhrn. In @ secondary infection, the
infection onters the urethra from an
mflammutory  focus  that  exists in
ﬂﬂl.'l!!hr.'r organ  (bladder,  prostate,
Viginu, 1. ) [17]

Trichomonas urethritis is coused
by  Trichomonas  vagnalis. The
duration of the incubation period of
irichomonas urethritis is 10-12 days.
The disease is characlerized by the
ippearance of itching, buming in the
wrea ef the external opening of the
urethra. In the first portion of urnne
With shaking, many small vesicles are
Found, which is asocimbed with mucus
formation, However, the same picture
can be observed in the initial phase of
'“':r!:i}' urethritis. Then there are
Secretions,  fird  mucous. then
Mucopunulent. They can be abundant,
h‘_""F a yellowish color ond do not
differ from the discharge in acute
BOmorriyen| arethritis. Without
L_r'“'tf"lﬂl'll, after 3-4 weeks, acute cvents
::E"!fdl-‘- and the urethritis becomes
Inﬂm'd- One of the complications can be
i ammiation of the excretory ducts of

e prosiae gland.

Mycoplasma  and  chlamydial

britis are sexually transmitted and
?‘" eause infentility. Pathogens differ
m“"" bacieria in the plasticity of the
ter membrane, Hence, polymorphism
find the possibility of passing through
chian al .ﬂtt-rn_ These urethritis are
urh:“mi'ﬂ_d by the complete abscnce
for ¥ specificity, therefore, the search
Mycoplasmas and chiamydia should
hm!‘""‘"“:ﬁ out for all long-Nowing
with'd ind chronic urethritis, In patients
chlamydial urethritis, extragenital

manifestations of the discasc may
occur (conjunctivitis, arthritis, lesions
of fnternol organs amwd skin) - the so-

called Reiter syndrome,

Viral  urethritis  is  mare
commaonly caused by the herpes virus,
The duration of the incubation peried
waries widely. The onset of herpetic
ureihritis i accompanied by a buming
sensation, a feeling of discomfart in the
wrethra,  Groups  of  strained
hemispherical small bubbles appear on
the skin, and after opening them,
painful erosion remnins, An important
feature of the coumse of hemetic
urcthritis s s persisient recurmence.
The disease can last many years,
escaluting withoul appareni perodicity.

Fungal  {mycotic)  urethritis
develops as o result of lesion of the
mucous membrane of the urethra by
yeast fungi and is relatively rare. Most
ofien it is a complication of long-term
antibiotic therapy, less often - it 15
transmitted  from 8 sexual portner
sulfering Froin candidiotie
vulvovaginiiis. Clinical manifestations
e VEry sefes.

Complications of urethniis ore
prostatitis, orchiepididymiiis, cystitis,
and in the long-term period - narrowing
of the urethr.

[Hiagnostics

A Cmm #iain of o  wrethral
discharge or & urethral smear that
ghows more than five leukocyles per
high power ficld (= 1,000} and
eventonlly, EONOCOCCT located
intracellulorly  as  Grame-negative
127 ystematiza, indicotc  pyogemic
grethritis, The Gram stam is a mpid
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dingnastic test for evaluating urethritis,
Laboratories should uwse validated
nucleic  ackd  amplification  lesis
(NAATs) 1o detect chlomydia and
1 28ystemati which are better than any
of the other tesis available for the
diagnosis of  chlamydial  and
gonococeal infections with respeet 1o
overall sensitivity, specificity, snd ease
of specimen transpornt. N. gonorrhoeae
and chlsmydia cultures are mainly 1o
evaluate treatment fuilures and monitor
developing  resistance {0 current
treatment.

In all patients with urethritis, and
when sexunl transmission 15 suspecied,
ihe aim should be o kdeniify the
pathogenic OTEAnISTE, If in
amplification  sysiem  is  used  for
identifying the pathogens, the first
viriding uring specimen con be taken
mstead of 8 urcthrl  smepr.
Trichomonns sp. Can  usually be
identificd microscopizally.

Treatment

The main method of restment of
urethritis is antibactenal therapy, based
on the sensifivity of the idemified
pathogens 1o the drugs  wsed.
Depending on the form and severnity of
the disease, antibiotics of various
groups  are  used:  semisynthetic
pemici s, Iv.:lljm.'j'l:lim‘ﬁ.
cephalosporins  of the 2™ and 3"
generuiions,

With bacterial urcthritis, varous
variants of streplococc, staphylococes,
Escherichia coli, enterococci and other
microorganisms that can exist in the
genitourinary system of healthy men
and women are found.  The

recommended  treatment  regimens
include the use of antibacterial drugs
(doxyeycline 100 mg twice a day lor 7
doys or azithromycin 1000 mg once).

A an  alternative, macrolides
(ervihromyein, clarhroamyein,
roxithromycin)  or  Muoroguinolones

{ciprofloxacin, ofloxacin, levolloxachn)
are prescribed. Trestment of gonorrheic
urethritis consists in the appointment of
cefexime once per as in o dose of 400
mg of cefinuxone in a dose of 230 mg
once. The drugs of the second line are
Nuoroquinolones. They are used in the
resistance  of  the  pathogen 1o
cephalosporins,

In the treatmel of
trichomomiasis, metronidarole [inside 2
g once) or timdazole (inside 2 g once)
i5 osed,

Therapy of mycoplasmic and
chlamydial urethritis consists in the
administration of azithromycin ond
doxyeyeline, and as alternative drisgs -
roxithromyein and clanthromyein.

Al the primary clineal episode
of herpetic urethritis, antiviral drogs
{nevelovie - 200 mg, famciclovie - 500
myg) are used. With frequent (mone fhan
6 limes o yeard relapses, suppressive
therapy should be started,

Treatment of fungal arethrins
consists in the abolition of nnl:i!mﬂL'l'iHII
drugs and  the appoimiment ol
antifiengal ngenis,

Local treatment  of chronie
arethritis includes instillations i the
wrethra of 0.25-0.5% silver mitrale
solution, 1-3% protargol solution OF
0,5% divxypen solufion.
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6.5 Bacterial prostatitis

Acute bacterinl prostatitis 15 rare
:;:1.1 :ln::s: ot execed 2-3% of all
amimatory processes in the stile
E'““Fl The clinical picture F:I? the
1Bease is characterized by a rapid
tmsgt and consists of severe pain in the
E"’;“F"m- lower  abdomen,  sacrum,
f“”lﬁ'-ﬂ un_*r.i fever, often with chills,
_th"'-l'“':“! painful and difficult urination.
b € patient tx pale, there is tschyeardia,
“;d there may be nausea. With
is :—:’rﬂﬂi pialpation, the prostate eland
el arged, tense, sharply painful, n
m d:;m‘f“-‘f of an abscess, (Tecieation
g “t“}::l:d Sometimes the pain is so
full E b patients do not allow 1o
¥ conduct this swdy, [6)

Eumrmgnhmm: pruaunltil.is is much maore
of 1ep dﬁndl occurs in 10-35% of men
maiml.-m I}'ﬁll'!r"l‘: age. Patients complain
mﬁ“ﬂmﬂ P.m". lrl} the lower abdomen,
in the n“- Fheir irradiation is possible
region nUS, scrotum, sacrum, inguinal
i Sometimes patients have 2
E sensation in the perineum and

. Az a rule, there is a clear

of pan  with sexual
their  swengthening  during
“ﬂnmﬂbﬁlmmm'and relief, until they
may u;ﬂliur coitus, When defecation
sensari ur  unpleasant  or  painful
Wit ans m the prl\.lm arca, nﬁ#nﬂiﬂtﬂd

‘ thiz
Prossu - he
mumﬁﬂ}und_ re of feces on 1L

Fﬂinmrﬂicms complamm of [requent.
NEomn) Urination, urge, feclng of

"Plete emprying of the biadder.
Uring ﬂm.-.-__ difficulty urinating. weak

Changes in the state of the
erogenous zones of the small pelvis can
lead 1o an incresse in their excitability
or, conversely, 1o inhibilion of
sensitivity, which may be accompanied
by disorders of sexual function.

The course of chronic prostatitis
may be accompanicd by the release of
a small amount of unclear liquid from
the urethra in the moming. Sometimes
there is o clear connection with the
discharge of the process of defecation.
The prostale s caused by
hyperproduction of prostatic secretion
and dysfunction of the locking
mechanisms of the distal wbules and

the seed tubercle.

A large part of patients with 1
detailed  history  taking noted an
increase in mental and physical fatigue,
depression, anel psychiatric
phenemeni.

1t is recommended that European
use the clussification

s | Imstit f
suppested by the Maiional Instituie O
e and Kidney

Dinbetes and Digestive
Discases (NIDDK) of the National
Institutes of Health (NIH), in which
haclerial prostatitis with confirmed or
suspected  infection 8 distinguished
from chionic pelvie pain svndrome

(CPPS) (Tab. 10).

Diagnostics

Diagnosis is based oo the
examination of the paticni's complaints,

careful  collection of anamnesis,
laboratory and special methods  of
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examining the state of the prostsle
gland.

One of the most reliable and
informative diagnostic methods is the
digital  rectal  expmimation  of  the
prosiate gland. In chromc prostatins, it
it more often of normal  size,
asymmetncal, sofi-elastic or testovalo
consistency, heterogencous, with areas
of cicatricial contractions, moderately
painful during palpation. After the
massage, the iron becomes sofier,
sometimes  even  [labby,  which
indicatés @ normal evacuation of the
contenis into the lumen of the wrethr,

A fer inspection, you must obtain
the secrei of the prostaie for
MCTOSCoc and bactenological
examination. The  detection of
lcukocytes i it, a decrease m the
number of lecithin grains indicane an
inflammatory process. As a rule, there
15 an inverse relationship befween the
number of levkocytes and  lecithin
graing (which 15 iofluenced by (he
degree of activity of the mlammaiory
process), The prostale secrefion may
also contain cpithelial cells,

The prismatic epithelium s shed
from the prosmie gland, and the
secretory - from s acimi, Identifeation

of pathogenic microorganisms i the
course of bacteniological culiure studies
indicotes  the bacierial  {infections)
nature of the disease. Prostate gland
material can alsa be obtined from a
Stamey-Mears lest

Ultrasound of the prostate jland
ts thie third most important after digital
exumination and microscopy of the
resulting secret. It is conducted through
the anterior abdominal wall and rectal
probe. The most  informative s
transrectal ulirsound. Sonography can
reveal asymmetry, changes in the size
of the gland, the presence of nodes.
Formations, inclusicns, covilies,
calcinates, and diffuse changes in the
parenchym,

Differential diagnosis. Chronic
prostantis  should  be  primanly
differentiated from tumor diseases nnd
prostate  twbercolosis, as  owell as
mflammation  of  adjscent  organs
{vesiculitis, cystitis, puraproctitis). 1n
most cases, laboratory data  {fumor
markers, bacterioscopic and
bacteriological rescarch ol  prostale
SCCretion on Mycobacterium
tuberculosis), ultmsound, CT and MEL
skeletal  scitigraphy ond  prostals
biopsy allow you 1o esiblish the
correct diagnosis.

Tab. 10 - Classification system of prostatitis by the National Instituie of
Dinbetes and Digestive and Kidoey Diseases (NIDDK)

Categor | Pal | Bacteri | WBC

e fHRAR Y
5 {Current)

%l eares STNIme ¥
leseripiio
Description ()




bacterial
prosatitis i
e, i e
I;th mnd?r:[un that  Chronic bacterial
bucterial i Hptm' . prostatitis
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Treatmeni

Etiotropic  antibiotic  therapy
includes  broad-spectrum  antibiotics,
allowing o chiminate the entire
spectrum of microorganisms found in
the secret of the prostate gland.

Acule  prostutitis requires
emergency hospitalizmiion with
parenteral administration ol
antibacterial drugs, anti-inflammatory,
detoxification, restorative therpy.

In chronie prosatitis, long-term
multi-course  complex  treatment s
necessary, a5 a mle, in out-patient
conditions,

The durmtion of sntibiotic
therapy for scule prostatitis bs 2-4
weeks, and for chronic - 4-6 weeks.
Flugroquinolones {levoiloxacin,
ciprofloxacin - 500 mg orally 1-2 times
a day, lomefloxacin, moxifloxacin,
efloxacin - 400 mg orally 1-2 times g
day) are drugs of choice Doxycycline
and trimethoprim  are  considered
second-line  drugs, and  cefotaxime,
ceftiriaxone and amikacin are reserved
as second-line drugs.

Non-steroidal anti-inflammetony
drugs (diclofenac sodium - orally 50
mg 2 times a day after meals for 20
days) can eliminate pain. Bioregulatory
peptides: prostste extract { vi-taprost,

prostatilen) is used for 30 doys 0
the form of suppusitones for the night,
Alpha-| -adrencrpic blackers in paticnis
with chronic prostatitis are preseribed
for marked disorders of unination. In
20-70%% of patiemis with chronic
prostatitis, there are various mental
dizorders that require correction, In
these cases. paticnis are prescribed
tranquilizers and antidepressants.

In some cases. n prosmte gland
massage can be performed fo evacunle
the congestive mflammatory discharge
that forms in the prostate gland. The
restorion of complele
microcirculation in the pelvie organs is
promoted by the  appointmont
physictherapy, physical therapy and
local procedures (warm microclysters
with chamomile, sage).

Patients are shown an active
lifestyle, playing sporis o eliminate
stagnation in the pelvic orgons ﬂ“:‘ll
increase the muscle tone of the pelvie

iinphragm,

et therupy s @ full-Nedyped
healthy diet with a high coment of B
vitamins and ascorbic acid, I i%
necessary 1o exclude spicy dishes,
alcohol [5, 74]

Regular sex life contributes 10
the prevention and elimination
congestive phenomena in the prostate
b
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6.6 Epididymitis and architis

Epididymitis - infammation of
the epididymis. Epididymitis develops
mainly duc 1o the penctration of an
infection into the appendage or by
!‘Eﬂmn-ummm from foci of purlent
infection  (sore  throat,  furuncle
hydradenitis, pnesmonia, ete.), o
canalicular, through the vas deferens,
i the presence of inflammation in the
urethra or prostate gland. Epididymitis

may  develop  after  instrumen
“?l'“‘_uﬂ' catheterization,  urethral
dilation) amel endoscopic

'“"ﬂhml;ysdusn:npyi imterventions,

Much less ofien, abnormal
development of the lower urinary tract
{diverticula, valves of the posterior
Urethra) and injuries of the scrotum
UrEans can cause epididymitis.

Ascpie  inflammation of the
"“"h'!l'mis may develop as o result of
;':]“!-'1'“;' sccumulmtion of amiodarane

it -« n drug wsed in candiology
Practjeg

 Symptomatology. Acute
SPididymitss begine with 3 mpidly
!:':r':““lﬂg increase in the epididymis.
mﬂm Pains in it, and increase in body
I Upermture 1 40°PC with  chills
|:[I“m“mljﬂl1 and swelling spread 10
w;;‘*” of the testicle and scrofum,
W the result that its skin stectehes.
9% il  folding, ond becomes
mT:rm';:_

With the involvement in the
:""I.’“.l“_ﬂiﬂﬂl process of the testick
b?:mm'lmﬂilthilis] ihe bnl.lrl_ﬂiﬂ"
s _“‘-"'1'“ them comses 1o be determined.

Sually develops reactive hydrocele.
N Fadinting 10 the groin ared. sharply

agegravated by movement. and therefore
patients are forced o stay in bed. Due
1o the delayed or inadequate treatment
of acote epididymitis, the disease can
ahscess or become chronic.

Chronic epididymitis B
characierized by a latent course. Pain is
insignificant. The presence of 4 node or
g limited scal in the head of the
epididymis indicales its hemalogenous
arigin. During the process in the tail of
the appendage, a connection with a
disease of the wrethra or instrumental
exarminanon shiuld be sought.

Dikgnostics
Diaprosis in most cases is nol
difficals. The dmgnosis is extablished

an the basis of the inspection data and
Fﬂpu.limq:l‘ll‘n: FCroiuim OTEINS.

The enlarged and edematous
coresponding half of the scrotum is
determined, its skin is hyperemic, and
its folding is smoothed. The appendage
iz ponsiderably increascd, condemnsed,
!hnrljl}' lﬂiﬂ.ﬁll-.

The appemmnce of symplomatic
dropsy is confirmed by diaphanoscopy

and  ultrasound.  In blood  tests,
iz i determuned by shifting

the formula to the left, increasing the
ESR.

The three-glass unne sample and
examination allow for 8 more aecumie
d'iilﬂﬂﬂ'ii&-

Differential dimg nosis.,
Nonspeciiic epididymitis i its clinical
picture iz sometimes  difficult i
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distinguish ~ from  cpadidymis  of
wberculosis. Crucial is the coreful
collection of epidemiological history,
the detection of mycobacterium
tuberculosis in the appendage punciale,
the presence of bilateral lesions with
the formation of puralent fistulns of the
SCrofum,

Acute epididymitis should be
distinguished from the hydatid or
testicle lorsion, requiring emergency
surgical  treatment, and  testicilar
neoplasms. Torsion of the tesucle s
charscterized by the sudden appeanince
of seveére pain in the corresponding half
al’ the scroum, e absence of a
temperature reaction, hyperemia of the
skin of the scrotum and & signilicand
increase in the epididymis,

Testicular  ncoplasms  ofien
develop a1 o young age. Testicle
significantly increased in size; there are
no signs of the mflammatory process.
Ultrasonography of the scrotum organs
and the determination of twmor markers

Urinary iract infections

in blood serum help so clanfy the
dimgnosis.
Trestment

A patient with acute epididymites
i shown bed resi. To ensure the rest of
the inflamed organ, a suspensory s
used {tght meling), in the first 2-3
days - local cold,

ASSIEn broad-spectnam
antibiotics (doxycycline - 200 mg /
day; ciprofloxacin - 500 myg / day:
ofloxacin - 400 mg / day; cefinaxone -
500 mg [ day). Locally used
compresses. with 10-13% solution of
dimexide,  cloctrophoresis wiith
potassium jodide, novocaine. Magnelic
laser therapy has proven itsell well.

After the inflammation subsides.
heat 15 nssigned 1o the scrotum.
dinthermy, and LIHF [74].

In case of an abscess of the
epididymis. operative  treatment 15
indicated - opening and drainage of the
abscess, mnd  with  massive organ
damage, epididimectomy is performed.

Urinary tract infections (UTI) are smeng the most prevailing infectious
diseases with a substantial financial burden on society.

The symptoms focus on the anptomical level of infection, defined as:

I. Urethra: wrethritis;

2, Urinary bladder: cystitis;
1, Kidney: pyelonephritis;

4. Prostate gland: prostafitis:

5, Testicle (epidydimis): orchitis (epidydimidis);



6, Bloodstream: sepsis.
Sympioms and signs of UTI in the adult are as follows:

| Dysuria;

2. Urinary urgency and frequency;
1. A sensation of bladder fullness or lower abdominal discomfort,

4. Suprapubic lenderness;
5, Flank pain and cosiovericbral angle tendemess {may be present in cystitis
but suggrest upper LTI}

6. Bloody urine;
7. Fevers, chills, and malaise (may be noted in patients with cystitis, but
frequently associated with upper UTI),

Acuite p‘_vcluurphﬂl‘ﬂ in adulis {l‘ltﬂll.?ﬂﬂl‘!ﬂ‘ -mm"]“ﬂ'l!d}.
Pyelenephritis is an infammation of the kidney tissue, calyces, and renal pelvis,
Acute pyelonephritis is suggested by flank pain, nausea and vomiting, fever (= 38°C),
OF costoverichyal angle tendemess, and it can occur in the ahsence of symploms of
C¥stitiy.

Diagnostic, Urinalysis ond urine culture confimm the diagnosis of acute
P¥elonephritis, The consensus definition of pyelonephritis e.mh-hsh!'.'d by the
Mfcctions Diseases Society of America (IDSA) is @ urine culture showing at least
10,000 colony-forming units (CFU) per mm3 and symptoms compatible with the
dingnosis,

bmaging, The purpose of imaging is to identify an underlying structural
Sbnommglity, such as occult obstruction from o stone oF 4n abscess. Although renal
'u "’““““ﬂmnhy and magnetic resonance imaging are sometimes used, compited
mmﬂ'ml’hﬁ" with contrast media is considered the imagng modality of choice for
fonpregnant women.

s Trestment, Empirical antibacterial therapy should include parcicral
: Mitiisirntion of broad-spectrum drugs that primarily affect the Grum-negative flom
UMguinalones, cephalosporins, nminoglycosides)

Acute cpisode of cystitis (lower UTH)

:uhlz:mlml‘d]. Cystitis iz an infectious-inflammatory
der with B predominant lesion of its mucous membrane,

hi Diagmostic. The diagnosis of acute uncomplicated cystitis can be made wit].'! a
2 2h Probability based on a focused history of lower urinary tract symplosms (dysunia,
"—qu:uw and urgency) and the shsence of '||I';B.gl|1:|ﬂ discharge or umiation, im those

in adults [(uncomplicated,
disease of the wall af the
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7.2 Diagnostics

Urinalysis. If hematria is
detected, further examination s
required (ulirasound and CT of the
urinary organs, infravenous urography,
cystourethroscopy).  Detection  of
urinary tract  infections  reguincs
antibacterial treatment.

Blood test. Leukocyte formula,
ESR, prostate-specific antigen  level,
uréa, creatinine and other indicators are
needed to clarify the etiology of the
disease and its complications.

An urination diary allows a
more  objective  assessment ol the
patient's symptoms. When filling, the
amound  of fluid consumed, ihe
frequency and volume of urination, the
presence of imperative urges and
imcontinence of uring are taken into
account,

The cough test (Valsalva
maneuver) is a simple provocative test
o diagnose siress urinary incontinence,
The test is positive if coughing or
straining iz marked by involuntary loss
of uvnine dunng pre-Glling of the
bladder to 1 50-200 ml.

P5A and the predictiom of
prosiatic volume. Pooled analysis of
placebo=controlled BPH tnals showed
that PSA has a good predictive value
for assessing prostale volume, with
areas under the curve (AUC) of 0.76 -
078 for warious prostate  volume
thresholds (30 mL, 40 mL, and 50 mL).
To achieve a specificity of T0%, whilst
maintaining a sensitivity between 63-
70%, approximate age-specific criteria

for detecting men with prostate glands
cuceeding 40 mL are PSA = 1.6
ng/mL, > 2.0 ng/mL, and > 2.3 ng/mL.
for men with BPH in their 50s, 60s. and
s, respectively,

The American Associalion of
Urodogy recomméended the
Inlernational Prostate Symplom Score
{(IP58). This 15 a sell-asscssmenl
questionnaire, which includes seven
questions regarding LUTS. Answers 10
the first 7 vary in points from 0 to 3.
depending on  the severity of Lhe
symptom {maximum - 35 points). With
a score of 0-7, the symploms are mild,
E-19 points - moderate, 20-15 points -
severe, The Bih question finds out the
effects of the discase on the patient’s
quality of life and is estimated from 0
1o & poinds, An Incontinence symplent
assessment scale (LISS) and othef
questionnaires are also used.

Ultrasound is performed 10
exelude concomitant discases of the
bladder and to detcrmine residual wring.

Cystourethrography is an _3":'
ray examination method for diagnosing
urcthral stricture and bladder neck
sclerosis,

Uroflowmetry is a method of
registering violations of the act of
urination. It determines the maximum
volumetric flow rate of urine, the time
1o reach the maximum value of Iﬂﬂﬂ
flow rate of urine, the volume and 1ME
of urtnation,
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_ _Ul‘n-liynmi: study s an urethra, Includes cystometry,
objective examination method, which wroflowmetry, profilometry  of the
mikes it possible 1o assess in detail the urethra. [32, 33, 34)
functional state of the bladder and

7.3 Conservative treatment
The choice of treatment is anti-mflammatory,  anti-cdersatous,
:nﬂ:m by the eticlogy and severity  analgesic effect.
elinical ifestati of the L.
disease, ":::ﬁr:'m;:;"m:m or The technigue is intended to treat

Moderately severe symptoms in the
absence of indications for surgical
Uealment in the first stage are
Prescribed  conservative  therapy:
I""“fflg"# changes (exercise, weight loss,
NutFition coaTection, smoking
Cessation);  wrination on  schedule;
Physical therapy (Kegel exercises to

Strengthen the muscles of the pelvic
floor),

. Electrostimulation of the pelvic

MOr  muscles.  Electrostimulation

UPlions:  perinesl, vaginal, anal and

Sacral, The mechanism of action of the

Method is indirect stimulation of the

Pelvic floor muscles through the
5 of the genital nerve.

E!ll‘lm wgﬂc
Simulation of the pelvic floor (ExM1
Method). The method has advantages

electrostimulation. Tn the course
|h:m1mm magnetic stimulation of
Dl romuscular apparatus of the
I'-'E]'l.r!ﬂ ﬂ""“" Blﬂd organs of the small
e 'S 1 camied out. This leads to a
dogr o0 in the urethral sphincter, &
dm[:m in the instability of the

80T, an increase in the pressare of

" m.“}'ﬂh closure and inhibition of the
its "ity of the bladder, an increase in
Cipacity. Magnetic radiation has

pitieats not only with urinary
incontinence, but also with urgent
urination, pelvic  pain, chromic
prosiatitis,

Drug therapy. A-adrenoreceptor
antagonists {ul-blockers) are first-line
drugs for the weatment of LUTS in
men. By binding 1o al-
adrenoreceptors, al-blockers prevent
endogenous catecholamines
{norepinephrine and adrenaline) from
binding to them, which interrupt the
pathologically increased stimulation of
smooth muscle cells and leads to
relaxation of the wrinary tract and =
decrease in the severity of LUTS. The
wltraselective drug of this group is
silodozin. [31)

Sa-reductase  inhibitors. Free
testosterone in the cell of the prostate
with the help of the enzyme S5a-
reductase is restored to
dihydrotesiosterone.  The  latter, by
binding to a specific receplor,
stimulates the synthesis of specific
RNA, affects cellular activity and
promotes BPH. [44]

So-reductase inhibitors
{finasteride, dutasteride) are wsed
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men with LUTS and an enlarged
prosLe.

Muscannic receplor aniagonists
{nnticholinergics, M-cholinolytics),
The detruser contraction occurs when
M-cholinergic receplors are stimulated
with scciylcholine,  M-cholinolytics
block muscarinic receplors, inhibiting
the binding of acetylcholine 1o the
receplor,  thereby  preventing  the
contraction of the muscle fibers of the
bladder wall. Anticholinergic drugs -

obstruction due 1o the likelihood of an
ierease in residoal urme voalume.

Combination  therapy  includes
il -blockers anid Se-reduciase
inhibitors, al-blockers and muscarimic
reteptor antigonists,

Herbal preparations - extracis of
the [ruil Sefenoa  repens,  Pygeum
africansm and others.]31]

Type 5 phosphodiesierase
inhibitors willi or without a-hlockers.

trospia chloride, solifenacin, Conducted  clinical  trials  on  the
oxybutynin. These drugs are not efectivencss of the use of these drugs
recomimended for intravesical in patients with LUTS.
7.4 Surgical treatment
The type of surgical treatment is androgens,  bilateral  orchidectomy.
determined by the etiology of the estrogen therapy.

disease, its stage, and the presence of
complications. The main purpose of the
surgical treatment of LUTS is the
elimination of infravesical obstruction
due 1o an enlarged prostate or sclerosis
of the wvesicourcthral segment. For
sclerosis  of  the bladder neck,
transurethral resection of scar tissue |s
used

In prostate cancer stage | — [,
radical prostatectomy and radiotherapy
are used, Treatment options for locally
advanced  prostaic cancer arc
combimations of mediaiion and hormone
therapy, radical prostalectomy  with
adjovant  radiation  therapy  and
hormone therapy. With common forms
of the disease (with distant melastases),
the only effective treatment i3 hormaone
thernpy  with  blocksde  androgen
stimulation of the tumor. Types of
hormone therapy: LHRI agonists, anti-

14

Methods of surgical treatment of
BPH:

« transurethral resection and
incision of the prostalc

gland;

& open adenomeciomy:

o (ransurethral  microwave
therapy;

& transuredheal needle

ablation of the prosiale
gland;

e laser treatment of discascs
of the prostate gland
fenucleation and resectiof
of the prostate gland with
halmium lase
vapornzalion of the
prostate  gland  using &
"green”  laser  with @
wavelength of 532 nm):
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= minimally invasive
method ({installation of a
prostatic stent). [38, 39]

Male lower urinary tract symptoms
are & common laint in adult

men W:;E:E;u;?::;;r:: q:?n]'i]tl;rl:f.::fj Tq‘“ﬁ and substantial N ety

Causes of mabe lower nrinary tract symptoms;

1. Diistal ureteral stone;

1. Bladder tumaor;

3. Ureihral strichare;

4. Prostatitis;

5. Foreign body;

6. Urinary tract infection;

7. Neurugenic bladder dysfunction;

B, Detrusor undersetivity;

4. Nocwural polyuria;

10. Overactive bladder — detrusor overactivity;

11. Benign prostatic abstruction.

Diagnostic. The International Prostate Sympiom Score (IPSS) is an 8-item

questionnpire, consisting af seven sympom questions nrld TE'IL; QoL ﬂlﬂ':-: I:T;
IPSS score is categorised as ‘asymplomatic’ (0 Fﬂjﬂtﬂn mildly sympt e
Points), ‘moderately symplomatic’ (8-19 points), nnd ‘severely symptomatic” (2
Phints),

Digital-rectal examination and prostate size evaluation. Digital-rectal
eXamination (DRE) is the simplest way 10 2ssess prostaie volume.
js more accurate in defermining prosiate
prostate volume by DRE increases with
ume is > 30 mL.

Transrectal ultrasound (TRUS)
volurie than DRE, Underestimation of
ncreasing TRUS volume, particularly where the vol
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Urinalysis. Urinalysis (dipstick or sediment) must be included in the primary
gvaluation of any patient presenting with LUTS o identify conditions, such as
urinary tract infections (UTT), microhaematurin and diabetes mellitus,

PSA and the prediction of prostatic velume. To achicve a specificity of T00%,
whilst mainizining o sensitivity between 63-7T0%, approximate age-specific critena
for detecting men with prostate glands exceeding 40 mL are PSA > 1.6 ng/mL, = 2.0
ng/mL, and > 2.3 ng/mL., for men with BPH in their 50s, 60s, and 705, respectively,

Renal function measurement. Renal function may be asscssed by serum
creatimine or estmated glomenelar filiration rate (eGFR).

Post-void residual wrine. Post-void residual (PVR) unine can be assessed by
irpnzahdominal LIS, bladder scan or catheiensation,

Uroftowmetry. Urinary flow rate assessment is 3 widely used non-invasive
urodvnamic test. Koy parameters are Omax and fow pattern.  Uroflowmetry
parameters should preferably be evaluated with voided volume > 150 ml., Qmax i
pronc to within-subject variation; it is therefore useful to repeat uroflowmelry
measurements, especially if the voided volume is < 150 mL, or Qmax or flow patiern
is abnormal.

Treatment:
1. Watchful woitimng;
2. Behavioural and dietary modifications;

3. Trapsurethral resection of the prostate and transurethral incision of the
prostate;

i, Dpen prostaleciomy:
5. Transurethral necdle ablation of the prostate (TUNA™);

6. Holmium laser enucleation and holmium laser resection of the prostale
{(Ho:YAG);

7, 532 nm (‘Greenlight’) laser vaporisation of prostate, the Kalinm-Titanyl
Phosphate (KTP) and the lithium tribosite (LBOY) lasers.
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Theme # §: Benign prostatic hyperplasia: diagnostic, conservative and surgery
methods of treatment.

8.1 Epidemiology, actiology and pathogenesis

One of the main couses of the
lower wrinary tract symptoms (LUTS)
I met over the age af 40 years is
benign prosiatic  hyperplasia (BPH).
The histological prevalence of BPH,
which has been examined in several
Mopsy  studics around  the  world,
ranges from 20% for men al the age of
40 years and reaches 80-90% for men
aged 70-80 years old [22, 76].

By the age of 0 BPH occurs in
Bl4% of men. Symptoms of the
discase in 43% of patients begin 10
"ppear m the age of 60, alhough,
Heording to autopsics, the pathological
i morphological signs of BPH
already exist at the age of 30, and by
'f" age of 45, ity frequency reaches

(P, and in men older than 60 — 70 %.
B sieady increase in the incidence of

PH is due primarily 1o an incrcase i”
the life expectancy of the male
Population,

~ However, not all e with

histological BPH  will Pﬁw the

Sgnificant symptoms of the lower

“rinary tract developed, and only about
3 of men witlhh BPH will come to the
tor [17].

i According o a metn-analysis
Niducted in 2017, based on 30 large
Eﬂ““mihlngiul studies, it was found
Ihnt the prevalence of BPH was moft
pan 45% in the USA [17], and the
guh“'f'.'a-t prevalence  was in
Ii ,j"ﬂl.ﬂ!ut. China, and it was only aboul
<% (7). The average 1otal previlence

{according o meta-analysis) was
26,28 (95% Cl: 22.8-29.8%), that is it
occurs in every forth man. Moreover,
the prevalence of BPH for every
decade from 1990 to 2017 was 26.6%,
27 8% and 22.8% respectively, which
means that it has nol changed
significamly for almost 30 years [14].

According to  the Statistics
Agency of the Republic of Kazakhstan,
in 2012 the population was 16.7
million ihabitants, phout 2.9 million
of whom were men aged 40 years and
obder (17.4% of the total). From 2012
4o 2017, the percentage of men in this
age was n the range of 17.2-
17.5% [11]. Considering the data on
prevalence of BPH among men aged
above 40 years old (26.2%), it can be
assumed that by the beginning of 2018,
with population of 18.3 million people
and an increase in life expectancy, this
problem will happen in mors s life
which is mare than B0000D people.

The prostate gland has three
main functional zones: central (25%),
mhieral (70%) mnd tranzitional. or
qransient (5%). From the modem it
of view, the essence of the pathological
consists in the formation of
multiple proliferative  centers (miacdal
hyperplasia) mainly from epithelial and
10 0 lesser extent from giromal cells of
e transition zomne of the prosiate, @s
well as acinar cells of the s

{parsurcthral) glands.
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With  increasing  hyperplastic
bissue compresses the prostatic section
of the wrethra, which lengthens,
changes the angle of the bend. and its
lumen acquires a slit shape. As o result,
develops an mfravesical obstruction (or
sub-tubular  compression  of  the
urethra), which prevents  adequate
emptying of the bladder. The benign
tumor that grows in size pushes 1o the
periphery its own prostute tissue, which
gradually atrophics,

Thus, the main causes of urinary
disorders in patients with BPH are
intravesical obstruction and changes in

detrusos Tungdion. Intravesical
obstretion consisiy ol Ly
COpEInes!

¢ mechanical (or swtic) -
occurs due 1o compression of
the urcthra enlorged in the
prosiate pland, dee 1o
hyperplasia of the glandular

lizguwe,  proliferation  of
libromuscular  swroma  and
inflammatory edema;

o dynamic - charactenzed by

incrensed tone and spasm of

smooth muscle libers of the
prostite, neck of the bladder
and posterior urethr,

Detrusor function is dismupied as
a resull of spasm of vessels and
ischemia of the wall of the bladder,
disturbance of the bivencrpetics of
miusele gells und neurotrophic changes
occurring both in the course of aging
and against the background of the
infravesical ohstruction. [37)

LUinderstanding ool the
pathapenesis of infruvesical
obsiruction, dingnostic methods  and
miethods of ks treptment is the key o
the management of patienis  with
climical BPH, becuuse il the obstruction
15 serious, it can lead 1o damage of the
bladder and kidneys (hydronephrosis,
the activation of the urological
infection, the formaton of kadney
filure, formation of concremems ond
diverticula), and the question is nol
only aboul improving the quality of
life, but about saving ihe functions of
ofgans of even the life of the patient.

8.2 Classification

In this proposed classification
{Tab. 11), which has not yel been

validated, four peramelers, which are
nol inter-correlated, are used:

* [Prostate weight, P, cvaluated
by transrectal ultrasound

o Ouality of life, ©, evaluated
by PSS, question no, 8

» Symptoms, S, evalusied by
IPSS

o Maximum Now rate,  Fo
evalumied for u  single
micturition over 120 ml.
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Tab. 11 - POSF classification of BPH Adapted from Vallancien et al.

[
lnnq_

(B

Q: quality of Tife
S SCOore
Fiflow {mlJe)

1.3 Sympioms and clinical manifestation

_ The onset of sympioms of BPH
" caused by mechanical compression
of the urethra by nodes of hyperplasia
:”‘d HIJT mercage i the lone of the
Mooth muscles of the prostate gland
andd the bladder.

These changes determine  the
Presence of two main  groups of
S¥Ymploms characteristic of adenoma:
“hstnuctive and imitative symptoms.

* Obstructive symploms are
charncigrized by difficult
onsel  of  urination;  the
urine stream i patients is
thin,  “sloggish®  and
imlermittent. The patient
has to push for urinmiion,

notes  the feeling of
mcamplete  emptying of
the bladder.

* frritative YIS
manifest in the form of
Treguent urEmman,

including i} night,
imperative urge 1o uringie,
inability to keep urine ol
rpe

- I the nature of the first group of
ru:n“umﬁ 15 clear, then the mechamsm
g the development  of  imtative
¥hiptoms Tequires some explanation.

It is believed that if there is a
long=lerm infmvesical obsiruction, the
n-adrenoreceptor density in the lower
urinary trict muscles {bladder, prostatic
urethrm) increxses. which increases s
sensitivity  to the effect  af
catecholamings  circulaling i the
peripheral blood.

And since stimulation of the a-
adrenoreceptors of the bladder leads o
its reduction, the mumin clinical
manifestation of this condition will be
an erease in ornation urination,

The age-relnted change in blood
circulation in the wall of the bladder,
leading 10 # change in the membolism
of iis smooih muscle cells, also plays a
role in inercasing the detrusor tone.
1351

Ohsirsctive SYmMploms are mors
dangerous in ferms of prognosis and
mare often determing the need for
surgical teatment. Iritative symptoms,
while significantly reducing quality of
life, arc less dongerous and respond

well 1o conservative therapy.

it should be noted that the
clinical course of BPH depends not
only en the symptoms described, but
also on n number of complications,
such a3 hemaria, acute  urinary
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retention and inflammatory
complications against the background

of impaired urine flow.

8.4 Diagnostics

Diagnosis of BPH includes:

* colleciing anamnesis, filling
the diary of urination
{recording the daily
frequency and wvolume of
urination];

¢ physical examination and
digital rectal examination;

o performing a general wrine
test;

¢ determination of  blood
creabining 1o assess 1otal renal
funetion;

e determination of PSA level
for the exclusion of prostale
cancer

e filling ouwt the [IPSS
questionnaires  (International
Prostale Symptom  Score,
international SUmmary
assessment of prostate disease
symptoms) and QOL (Cuality
of Life gquality of life) for
prostate diseases,

More accurate information about
the prostate gland gives ultrasound
transrectal sensor, which allows to
determine the direction of growth, the

true boundaries, size and volume of
hyperplastic  prostate  tissue. The
prostate gland is considered enlarged if
its size exceeds 4 cm and the volume 15
more ihan 25 cm3. Mew devices that
work in 3D mode give a three-
dimensional layered image of the
organ. With the help of transrectal
Doppler duplex  sonography, the
features of blood flow in the prosiste
are clarified.

Uroflowmetry is the main
method for guantifying the volume
flow raie of uring. The main paramcters
used are the maximum fow rate of
urine Qmax, ml / s and the isolated
Volume of urine Veomp ml The
results of the study are considered
reliable if it was performed at least 2
times under conditions of physiological
filling of the bladder to 200-350 ml
with the appearance of a natural urge 19
urinate. A decrease in Qmax to values
ez than 15 ml F 2z jpdicates an
infravesical obstruction or deficiency
of the detrusor contractibe function

8.5 Treatment

There is no ideal drug for the
treastment of BPH, thercfore, it is
necessary o select therapy strictly
ndividually taking into &ccount fts
effectivencss and safery. Currently, a

large number of medicines have been
proposed for the reatment of BPH:

* aadrenoblockers  (a-ABJ
selective (al} - tamsulosin:
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Supersclective {(alA) -
silodosing
# inhibitors of S-o-reduciase;
gynthetic - finastenide,
dutasteride;

o plam - extracts of Serenca
repens, Pygeum  africanum,
i

* tissue preparalions - prosiate

cxtraci {raverone,
prosiatilen),

s polyene antibiotics - levorin,
iprotrophane;

* hormones: analogues of the
luteinizing releasing hormone

- goserelin  (zoladex),
buserelin; Antiandrogens -
flutamide, hicaluwamide
(casodex]), cyproterone
(androkur); Oecstagens -
depostat; Androgens,
estrogens, anti-estrogens,
Argtmatase inhiibitors,

prolactin antagonisis;

¢ phytopreparations - exiracts
of palm sabal, wrtiron,
pumpkin seed oil, etc ;

* homeopathic remedies.

Minimally invasive methods of
reatment:  the  installation  of
Pormanent, temporary (removable) or
resorbable sients (endoprostheses) in
the prostatic section of the urethra
Under endovidecorientologic control,

1 methods - are used with
absolute contraindications to surgical
Merventions. [34, 35)

Urethral stents prevent squeezing
of the wrethral lumen by hyperplastic
Prostate tigsue, but have a high nisk of
Complications associated with salt

incrustation,  infection and  pain
syndrome.

Mumerous thermal methods are
based on physical effects on

hyperplastic tssue of high and low
lemperatures from ihermal,
radiofrequency {electromagnetic), laser
and ultrascund sources localed in the
urethra or rectum at the prostate level,
Depending on the type and focus of
radiation, a5 the temperature rises from
4245 w  120°%C, maorphological
changes occur in the tissue of the
hyperplastic prostate, characterized by
impaired micrecirculation, destruction
of o-adrenergic receplors, suppression
of cell proliferation, dystrophy and the
formation of necrosis foci with their

subsequent sclerosis.
Monendoscopic  methods  of
electromagnetic  influence  include

transrectal (40-42°C) and transurethral
hyperthermia (40-45%C), transureiqwral
thermatherapy  (45-70°C),  thermal
destruction or thermeablaton  (T0-
E2°C). Transurcthral radicfrequency
thermatherapy (TUMT) and  thermal
destruction  (TUMA) lead to  the
formation of foci of coasgulation
necrosis in the depth of the prostate.
Unlike the above methods, high-
intensity focused ultrasound (HIFL)
with the help of a special transrectal
probe and computer guidance program
allows to create a local temperature
increase up to 30-120°C. As a result,
destruction occurs only at specified
points of the prostate, without affecting
the surrounding organs and tssues,

Surgery. Indications for surgical
treatment of BPH are:

I Trar
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o lack of the effect of
prolonged drug therapy with
the increase of obstructive
and  iifative  symptoms,
which adversely affect the
daily nctivity of the paticnt;

® an increass in the amoont of
residhual urine (more than 10

mil);

o repeated  noute  urinary
retention;

®  recurrent urimary Iract
infection:

# stones of the bladder;

®  repesbed microhematuria,

refructory 1o therapy with 3-
a-reductase inhibitors:

& hydroureieroncphrosis  and
chiromie renal failure.

Operative  inlervention  should
not be performed in the carly stages of
BPH, when irrational symploms
predominate, as it does not bring relief
io the paticnt.

Benign prostatic hyperplasia

Radical method - adenomectomy

[prostatectomy), which cm  be
performed as endoscopically
{ orumsurethral j - transurcthral

adenomectomy with electroenuclention
of the hyperplastic prostate with a
single block or removal of the entire
adenomatous tissue by  transurcthral
sections, and by the open method
{transhepatic or retropubic acoess )

The prognosis is favorable for
properly selected and timely treatment.
In rare cases, afier an adenomectomy, B
relapse of the disease may occur, which
is caused by incomplete removal of
hyperplastic lissue. In the absence of
treatment, the prognosis is unfavorable
and is associated with the progression
of the disease, the development gf
hydroureteronephrosis, chronic
pyelonephritis, and lerminal chronic
fenal Galure,

Benign prostatic hyperplasia (BPH) is one of the most common diseases 10

men aver 45 years of age worldwide,

Micturition disorders, dysuria or lower urinary tract symptoms (LUTS) occul
in manre thiin 30% of patients with BPH, but not all patients with LUTS have BPH.

LUTS with BPH are divided into two groups - obstructive and irritive.

Diagnosis of BPH includes:

I. Collecting anamnesis, filling the diary of urination (recording the daily

frequency and volume of urination);

2. Physical examination and digital rectal examination;

L Pﬂ'ﬁﬂﬂl‘liﬂg i E,'.'-ﬂ-m] urine test:
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4. Determination of blood creatinine to assess total renal function;
5. Determination of PSA level for the exclusion of prostale cancer

6. Filling out the IPSS questionnaires (International Prostate Symplom Score,
micrmational summary assessment of prosiate discase sympioms} and QOL (Quality
of Life quality of life) for prostate disenses.

I"Bl‘l-{i{“m“!l‘ a large number of medicines have been proposed for the treatnent
a -

I. a-sdrenoblockers (a-AB): selective (al) -prasozin, alfuzosin, doxizosin,
terazosin, tmsulosin etc ., Superselective (alA) - silodosing

2. Inhibitors of S-n-reductase: synthetic - finasteride, dutasteride;
3. Plant - extracts of Serenon repens, Pygeum africanum, etc
4. Tissue prepartions - prostate extract (raverone, prostatilen).

Radical method - adenomectomy (prostatectomy), which can be performed as
endoscapically (transurethral) - transurethral adenomectomy with :I:cl.rmn:luﬂm
Of the hyperplastic prostate with  single block or removal of the entire adenomatous
::::;ﬂ by transurethral sections, and by the open method (transhepatic or retropubic

58 ),
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» lack of the effect of Radical rnl:'th"-"ltf“"'“:L:E';mb:
profonged drug therapy with (prostatectomy),  whic doncacally
the increase of obstructive P':Fr“”""“]] " 2 2 ransurethral
ad  ritative  symploms, (transurethra . Lo gaci
which adversely affect the adenomeciomy Wlt_“' ¢|¢1:rum|1:ME:h [

daily activity of the patient: of the hyperplastic pros

L]

not be performed
B

an increase in the amount of
residual urine (more than 100
ml};

repented

noale urinary
retention;
recurrent urinary tract
infection:
stones of the hladder
Tepented

macrohematuria,

refmctory 1o therapy with 5-
a-teductase inhibitors:

hydroureteronephrosis

umil
chronic remal fajhure.

g MiErvention should
m the eatly stapes of

ITatiogs]
Predomingie g bt s

cen 85 it does not bring rolies

single block or remioval of the EI.'I"I:'
adenomaious  tissee by lmnnuTI
sections, and by the open ";'-‘
{transhepatic or retropubic accoss

for
The prognosis 15 rnwmg:;.lnnl.
properly selected and timely [mmrn:h a
In rafe cases, afier an ﬂ"iﬂ“:"""""':r ahich
relapse of the diseasec may mn:‘,;,,..-ﬂ o
i5 coused by incomplele r:lﬁm“ of
hyperplastic tissue. In the @ favarable
treatment, the prognosis is un gression
and s associated with the pm,,,.;m ol
of the disease, the develop chronic
hydmourcteronephrosis. .ol chronte
pyclonephritis, and term
renal failure,

rostatic hyperg, disenses i1
i afls h i b o
TN OVET 45 years of g 1 PN (BPH) ik one of the most

LUTS with BPH are divided inwo two gro

age worldwige.

cuf
S0% of Ha or lower Urinary Fect symmpLons i prH.
of patients with BPH, but not all patients with LUTS have

Dingnosis of BEH incluges.

1. Collecting anamnesis

ups - obstructive and irrithve

iky
eding the 9
; » filling the dinry of urination (reco g
ey and volume of urination),
‘1-.-._..‘ .N:I‘. examination angd digital rectal examination;
e W general uring joy.
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4. Determination of blood creatining 1o nssess total renal funclion;
5. Determination of PSA level for the exclusion of prostate cancer

6. Filling out the IPSS questionnaires { International Prostate Symptom Score,
l'1"“'-'rj’lﬂ'cid:u'm1 summary assessment of prostale discase symptoms) and QOL (Quality
of Life quality of lifie) for prostate diseases.
¢ Currently, o large number of medicines have been proposed for the treatment
ol BPH:
. w-adrenoblockers (a-AB): selective {al) -prasozin, alfuzosin, doxazosin,
lermzosin, tamslosin ote - Superselective (alA) - sifodosin,

.?gn-hihimm of S-a-reductase! synthetic - finastende, dutnsteride;
3-.]’;Inm . pxiracts of Serenon repens, Pygeum afncanum, efc
4, Tissue preparations - prostate extract (TMVETGNE, prastatilen).

Radical method - adenomeetomy (prostatectomy), which can be performed as
endoscopically (transurethral) - iransurethral adenomectomy with electroenucleation
of the hyperplastic prostate with a single block or removal of the entire adenomatous
tissue by transurethrab sections, and. by the open method (transhcpatic or retropubic
lecess).
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Theme i 9;
Oncology diseases of urinary tract: main symptoms, dingnostic and
methods of treatment.

In this chapter _
Fystem (remal cell ﬂ:!h:it:? the most common tumor discases of the urogenital
ladder cancer, prostale cancer andd primary urethral
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Theme # 9: Oncology diseases of urinary tract: main symptoms, diagnostic and
metheds of treatment.

In this chapter we describe the most common tumor discases of the urogenitul

system (renal cell carcinoma, blndder can

Carcinomaj,

cer, prostate cancer and primary urcthral

9.1 Renal cell earcinoma

Epidemiology and actiology

Kidney mumors make up abowt
3% of the total number of neoplasms of
different  localizations, There are
carcmomas of the renal parenchyma
(renal eell carcinoma), which emanane
directly from the kidney tissue, and
umors from the urethropy of the
pyelocaliceal system and the ureter
(transitional cell carcinoma). Wilms
tumor is usually found in children.

The etiology and pathogenesis of
kidney parenchyma cancer, a8 well as
other tumors, are not definitively
established. The disease miay  be
hereditary, In genetic studies in palients
with renal parenchyma cancer, a 3p
deletion, trisomy of chromesomes y
I, 17, monosomy of chromosomes |
2, 6 and 10 were identified. Individus|
families characterized by muluiple
cases of kidney cancer were identified
In such pedigrees, the wransfer from
generation o gencration of o dominan
mutation with a high penetrution
potentinl is assumed. In these familiey,
the development of the disease s
observed al o voung age, bilatery)
tumor af the kidneys, as well a5

multicentric growth of tumors. These
include familial clear cell renal cefl

carcinomi, familial papillary  kidney
cancer, van Hippel-Lindau syndrome.

This syndrome has an autosamal
dominant mode of inheritance with a
frequency  of  occurrence  in @
population of | in 40,000 peaple. It s
characterized by the development of
renal eell carcinoma, kidney Cysis,
pheochromocyte, cysts and pancreatic
cancer, brain  and  spinal  cornd
hemangioblastoma, retinal angioma.

More frequent development of
kidney cancer was moted in patients
with chronic renal failure undergoing
constand dialysis. Renal cell carcinom
OCCUrs i recipients of o renal
iransplant many times more oflen than
in o populstion, which is associated
with wremic  immunodeficiency and
prolonged drug immunosuppression

Risk factors for discase fnclude

contact  with  corcinogens  (mitrose
compounds, nshiestos, eyehic
hydrocarbons,  cadmium,  fnchustrial

dyes), abuse of analgesics, smioking:
obesity, cystic disease, and kidney
injury. [40,42]

TNM classification described in

Tah, 12
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Symploms anid palpable formation, This trind of

There are local and commaon symploms in  comnection  with  the
¥Mploms  of kidney parcnchyma improvement of diagnosis is now less
SMCEr Laeal  causes  include common and indicates, a5 o mule, the
htmﬂ[”“‘t pain in the lumbar region late stages of the tumor,

(L] 1



2019 | Urology

Among the local, the most
frequent and firsl  symptom s
hematuria, which is observed in 50-
T0% of patients. The reasons [or s
pCcirrence  are  germination of o
Fomiks tumor, a cup pelvis system,
destruction and rupture of  wmor
viessels. Hematurin s micro  and
macroscopic. A tsdal  pamless
macroscopic  hematuria  with @
discharge of shapeless, and more ofien
warm-like blood clots, which are casis
of the ureter, is characlenstic of &
kidney tumor. In some cases, afier its
termination, an atbick of renal colic
may occur, It is caused by obturation of
the lumen of the ureter by a blood choi
and indicates the source of hematuria
and the side of the lesion. Unlike
nephrolithiasis, in which hematuria
appears after pain (renal colic), with a
kidney tumor, total hematurin first
occurs, and then pain syndrome. That is
why hematuria in a kidney tumor is
called “pre-pain”, unlike “post-pain™ in
arolithinsis. [42]

Constant aching pain on the side
of the lesion develops as a result of
germination and‘or sirelching of the
fibrous capsule by the tumor, SquecEINg
of the vascular pedicle and renal pelvis
by the growing meoplusm, invasien of
perirenal fiber, muscles and ndjacent
organs. The intensity of the pain varies
from a shight feeling of mild discomfort
o a very significant one. In some
cases, their enhancement is nssocimed
with the development of a heant attack
of o destructively ahered kidney,
Palpation of the abdomen and lumbar
region can reveal a dense, nodular,

painless formation in the case of
localization of a umor of the kidney in

the lower pole or s lorge soee. Tis
mability depends on the presence of
absence of germination of the tumor in

neighboring organs,

Renal cell carcinoma in men may
be accompanied by the development of
vargo-celi - vancose wveins of the
spermatic cord, It i caused by
compression of the inferpor vena cavi,
renal nnd gonadal wveins, enlarged
lymph nodes or tumor thrombosis of
these veing, which leads to disruption
of blood Now through the testicular
vein,

Commaon or extrarenal Kidney
include  fever,

twmor  Symiploms _
hyperiension, loxic pnEnya,
increased

erythrocytosis  (due 1o
production of erythropoictin by tumor
tissue), hypercalcemia, abnormal liver
function, loss of appetite, weight loss,
weakness. Often they are the first or
only sympioms of the discase. T'_“’
maost frequent of them i% an inCrocase N
body temperatire. Fever with renal cell
carcinoma 15 usually mhfnhr_ih'.'.
constant, and lasting for a long Pﬂ'“r"d
of time. Increased body temperature 15
assoclated  with  the  relense  of
endogenous pyrogens by the tumofr
Occasionally fever accompanied by
chills or repches 38-39° C.

Hypertension gccurs in | 5-20%
of patients with # kidney tumor. It 1%
explained by thrombosis  and
compression of the renal veins by the
tumor or enlarged regional hymph
nodes, the effect of the tumor on the
renin-angiolensin system, i
compression of the intrarcil visscls
with impaired intrarcnal hlood ﬂ"'":
and the production ol pressurce agems.
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This  type of Ihyperiension s
characterizeed by poor  clinical
manilestations, lack of  crises,

resistance io antihyperiensive therapy.

Clinical  manifestations ol
metastatic Jesions correspond 1o their
boculization, Metastases in the |lungs
can be asymptomatic for o long time
and cun be detected by prophylactic X-
oy examipaticon, Wil the development
of their patients complain of chest pain,
cough, amd  hemopiysis.  Bone
metistnses are charncterized by severe
pain in the srea of the affected bone
lissye, Sometimes hseir first
manifestation, as well as & symptom of
a kidney tumor, can be o pathological

re.

DMagnostics

) Dingnosis  of  kidney tumors
meludes the collection of complaints
and APAmnesis, an objoctive
Cxamination, laboratory and special
Methods of rescarch, It is neccssary not
only 1o establish the presence of a
umor, bul also o determine the stage
of the disease. Before planned surgery,
an assessment is made of the functional
Hate of the contralateral kidney.

Laborutory studies help 1o
SUspeet the presence of a tumer process
M 2 paticnt, mcluding kidney cancer.

ry signs that can causce
”Egmlﬂgiﬂl alertness include: increased
- anermia, yeythemin,
h¥percalcemia, e syndrome,
hyperunicemin,

Elevated ESR is o non-specific
S¥Ymplom of many cancers. Anemia is
“aused by the toxic effects of the mor
0 the ved bone marrow, In 1-2% with

Staulfer

kidney tumors, polycythemia s
ohserved, which is associated wath boih
ihe  pothological  synihesis  of
eryilbropoietin by the tumor and s
production by normal kidney tissue in
response o ischemin, Hypercalcemia is
the result of csteolviic bone mctastases
of pamneoplasiic reactions in Kidney
tumors. If is expressed in mouses, loss
of appetite, drowsiness. convulsions,
deerease in deep tendon reflexes.

Stauffer syndrome is 0 non-
metastatic dysfunction of the liver. It is
manifesied by on imcrease in the level
of indirect nlirubin, alpha-2-globulins,
pumma-globuling,  blogd  alkaline
phosphatise and proloagation of the
prothrombin time,

The urine color is red with gross
hematunin, erythrocytes cover the enting
field of view, and false proteinurn 1=
observed.

Total  kidney  function  is
determined according to serum levels
of crestinine, urea, sodium, polassium,
and blood clotting parameters. With a
onc-way process, it does not suffer,

The main screcning and one of
the main methods for  diagnosing
cancer of the parenchyma of the kidney
s ualtrasound. When a  volume

neoplasm  is  detected, 18 soee,
localization,  depth,  prevalence,
houndaries, connEction with

gurrounding organs  and  tissues,
germination  in large  vessels  are
assessed.  Charactertstic  ultrasound
signs of kidney cancer are an increase
in the size of the organ, the unevenness
af its comtour, 8 change in the borders
of the kidney due to the formation of

| Tis3
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trssue scoustic density, the difference
m the echostructure of the revealed
tormation from the normal parencliyma
of the organ. The presence of
hypoechoic sites in this neoplasm
indicates the processes of tumor
necrogis, the heterogeneity of the
structure of the neoplasm is due 1o the
presence of caleification and  eystic
arcas. Sometimes the tumor deforms
the sinus and renal pelvic system,
Sonogruphy makes it possible 10
visualize well the inferior vena cava
and the nght heart sections, which
makes it possible o determine (he
border of the tumor thrombus
propagating upwards,

Excretory wrography sllows 1o
establish the characteristic signs of 4
wmor fesion and evaluate the function
of the contralateral kidney. It is net
very informative in the initial stages of
the disease and the small size of the
tumor, With tumors of more than 1-4
cm of the excretory urogram. you can
sec a defect in the filling of the pelvis
and / ar cups, up o their amputation, o
segmental expansion of the cup-pelvis
plaster  complex.  deformation  or
shoriening of the cups with pushing
them aside, medial deviation of the
ureter,

CT is the method of choice in
the diagnosis and stwging of renal cell
corcinoma. It allows not only 1o reveal
the fact ol the presence of a neoplasm,
but also W estimaie jts  size,
localization, attitude 10 the cup amd
pelvis system, surrounding organs and
tssoes, o5 well a5 the presence of
regrom] and distant metastases, On O
scan, kidney cancer is visualized as a
volume  with o homogeneous  or

heterogeneous internal structure, with &
density lower or higher than the normal
resial parenchyma. Il can spread 1o the
perirenal fiber and the rennl sinus.
deform and mvolve the calyx-pelvis
system in the tumor process. [40]

MRI allows you to establish the
dingnosis and ix the method of choice
when  identifying  the size and
boundaries of a tumor thrombus in the
renal and inferior venn cava. This
method s indispensable for patients
with allergies to  jodine-containing
radiopague drugs and for paticnts with
a kidney tumor and chronic renal
Failure.

Radionvelide studies ore used
o identify focal lesions of the kidney
caused by a tumor, assess the separale
functional status of ihe kidneys, and
detect metastatic bone lesions.

When examining & patient with a
kidney tumor, it is necessary 1o conduct
research wimed w identifying possible
mctasiasis. Metastatic lesion of the
lymph nodes. bmin, spine, lungs. liver
15 disgnosed  using  radiation
techalipues and MR, Bone metastises

can  reveal  radiography  and
osleoscintigruphy.
Cystoscopy, performed with

gross hematuria, allows you to detect
the release of blood from the mouth of
the wrcter and thercby determine the
direction of the lesion, as well as 10
exclude its source in the bladder

Trestmont

Treatment of kidney cancer 15
surgical. Conservative therapy s an
auxiliory method, ineffective and 1%



Urology | 2019

used mainly i metastatic or recurrent

kidney CanCer. Ii includes
_l-rmmmmh:mp:,.- {iterieron-alpha,
inlerleukn-2), chemotherapy

{vinblastine, Muorouracil) and hormone
therapy, Cortain  perspectives  are
sssocited with the achigvements of the
molecular  genetics of renal  cell
carcinoma, which have allowed the
development of trgeted drugs.,

These drugs are divided into
three groagps:

¢ ivrosine Kinase  (mualt
kinase) inhibitors -
wovrafemib and sunitinib;

= mTOR prihikitors -
temsirolimas anid
cverolimus;

= monoclonal antibodies -
bevacizumab,

Al present, they are being
sudied fimther, which allows us fo
hope for the carly sppearance of new
‘II“'Ei for the ireatment of patients with
kidney cancer.

The low clfectiveness  of
Fhf-‘mnlh:mpy in rensl eell carcinama
g '!'-"-! 1t the phenomenon of multidrig
fehistance associgled with the pi70
Eene.  This protein, changing the
irace|lular structure of carcinoma,
"educes the flow of anticancer drugs
Mo the cell und  enhances their
elimination from g, The  meost
Common |y prescribed cytotoxic drugs
Mechude vinblastine (effective in 6-9%
o paticnts)  and  5-fluorouracil
(effective in 5-%% of paticnis),

Radiation therapy due 1o the
Woresistance of kidney cancer is also
"ot widespresd, |t is used for pallintive

purposes to reduce pain in patients wiil
bone metistnses,

A o pallintive treatment method,
a number of patients with renal cancer
perform  embolization of the renal
arery. 1t is used in cases of threatening
bleeding in patients with inoperable
lnrge kidney tumors and metistases 1o
regional lymph nodes.

Surgical treatment includes:

= madical nephrectomy;

®  Kidney resection;

a  minimally mvasive
percutancous  methods of
wmor  destruction  {radio

phlation, cryoablation,
microwave amd  lnser
gblation,  ablation  of
HIFL}.

Surgical removal of the tumor is
the only radical treatment for kidney
cancer, [t consists in performing radical
nephreciomy of resection of the kidney
with n tumor within healthy tissue. In
this regard, the indications for surgical
reptment  of  kidney concer  are
maximally  expanded.  Absolule
comrmimdications  are  only the late
singes of the disesse with multiple
metasiases and cachexia or severe
comorbidities that do nol allow for
extended surpery under anesthesia,
|4i,42]

Targeted therapics

In sporadic ccRCC, hypoxia-
inducible factor (HIF) accumulation
due 1o VHL mactivation results jn
overexpression of VEGF and platelel-
derived growth factor (PDGF), which
promole  ned-angiogenesis, Thiz
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process subsiantially contributes o the
development and progression of ROC,
There arc several targeting  drugs
approved for treating mRCC in both
the USA and Europe:

o sorafentb (MNexavari):

sunitimib { Sutenti);
bevacizumab { Avastini)
combined with [FM-:

pazopanib {Votrienti);
temsirolimus [ Torisel®:);
everolimus { Alinitori:

axitinib { Inlyia®),

2o

Qoo oQ

Most  published trials have
selected  for  clear-cell  carcinoma
subtypes, thus no robust evidence-
based recommendations can be given
for non-ccRCC  subtypes. In major
trials leading to registration of the
approved targeted agents, patients were
stratified according 10 the MSKCC risk

model. Since the MSKOU (Motser)
eriteria were  developed  during  the
cylokine era, the IMDC risk model has
been established and validmed to vield
an accurale  prognosis (or  patients
treated in the era of targeted therapy.
MNewtrophalia and thrombooyiosis have
been added w the list of MSKOC nisk
factors, while LD hag been removed.
The IMDC  published data  on
ecnditional survival which may be used
in patient counselling, The IMDC sk
model hoas  been  validoted and
comparcd with the Cleveland Clinic
Foundation (CCF) model, the French
model, MSKCC model. and  the
International Kidney Cancer Working
Group (IKCWG) model. The IMDC
model did not differ from the other
models, indicating thot a ceiling has
been reached in predicling prognosis
based solely on climcal faclors.

9.2 Bladder cancer (non-muscle-invasive bladder cancer {(Ta, T1 and C15))

Epidemiology and actiology

Bladder cancer (BC) is 3-4% of
all  malignant  wmors, Among  all
oncological diseases, it ranks fourth in
men (ofier prostae, Jung and colon
cancer) and ninth in women, being on
the 11th line in world oncological
staustics. BC men are found 5-6 limes
maore often than women., With age, is
frequency increases, and 75% of cases
accur in peaple over 635 years of age,

The incidence depends not only
on age pnd pender, but alko on
geographic location and race. In North
Amenica, Wesiern Europe, Russia, it is
=10 times higher than in Central and
south Amenica, Central Africa and

I &4,

Asin, In Black men pd  American
Indians living in the United Stotes, BC
15 found, respectively, 2 and 8 nmes
less frequently than whites. Thore arc
pathological features of this disecasc.
Surface tumors are dingnosed in 70%,
and invasive wmors - only in 30% of
patients with primary diagnosed BC.

The causes of BC are nol ﬁll'}"
undersiood. The proven risk factors fof
its formation include contact  with
chemicals {aromatic amines and their
derivatives, cyclophos family), tobaccd
smoking, radiation, schistosominsis.
projonged use of chiorinated wiler
chronie cystitis, which increase ll‘ll[=
incidence of BC several times, In 20%
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of patients {15-30% of men, |-6% of
women), the developmemt of the
disgase 18 due to professional factors.
The most dangerous  professions in
relation to  the development ol
malignant tumors of the wothelia are
pasociated witl work on vehicles, . the
production of paints and rubber, the use
of resins and plastics.

Urimary stagnotion and long-term
contact of vrothelin with carcinogenic
substances with infarctional obstruction
ond  feaures  of  the  histological
struciure of the mucous membrane of
the Madder in the clderly are importan
pathogenctic. 1t hos  now  heen
estnblished that i some  cases,
malignant proliferation of wrothelia s
caused by cell DMNA damage a5 o result
of mutation of the p2] ms ond ps3
MCogenes, pctivalion of the c-myc and
e-jun oncogencs, and suppression of
Tamsor. Suppressor gencs. The fum 5= oo
dizcase of the entire mucoss (urothelia)
of the bladder. ond ws relapses can
appear 0 vanous places al any hime
after a conserving operation. The risk
of BC increases with an increase in the
dict of protein and =alt, but decremses

with the inclmsion of vegetable oil,
margaring, beia-caroiens,  polassium,
el vitamin C,

A Teature of BC is that it remains
a local process Tor a long Lime, Most
ofien it metastasizes o regional lymph
nodes {(oblurntor and external ilisch
Less hematogenous disiant metastases
in the liver, lungs and bones are
detecied.

Classification

Papillary tumours confined to the
mucosa and  invading the [|amina
propria are classified ss stoge Ta and
T1, respectively, according to the
Tumaour, MNode, Metastasis (THM)
classification system {Tab. 13). Flat,
high-grade tumours that are confined o
ithe mucosa are classified as CI5 (Tis).
These tumours can be treated by
transurethral resection of the bladder
and‘or imtravesical instillustions.
Howewver, molecular biology
techniques and clinical expenience have
demonsteated  ihe  highly  malignant
poetential of CIS and T lesions, [40]

Tab. 13 - TNM classification of urinary biadder cancer

Turn in Iﬁ'lI-EI:IE :

Tumour invades sperficial muscle meehally
Tumigur invides ﬁ muscle (outer half)
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Symptamatic, In the carly stages
of BC, most patients are asympiomatic,
As a mule, the first and most
characteristic manifestation ol  the
disease is micro-, and maore ofien, gross
hematurin, which can be terminal, total,
single, permunent, and episndic. The
degree of bleeding does not depend on
the size and stmge of the tumor.
Massive and prolonged gross hematuria
can lead o tamponade of the bladder
with blood clots and cause anemization
of the patient.

An important sympiom of BC is
dysurin, which most often  monifesis
itsell in the foom of pollakiuna,
strapguria, imperative wrges and aewe
urnary retention. |t occurs due 1o o
decrease in the capacity of the hladder
due 1o a tumner, irmitation of the recepior
appuratus as o result of wall sprouting,
the addition of infection and

H u:u:ull l}'m[ld: nu-:!ﬂ m——" b: IIEHEEE-GE[

Sy ) R A

[ M-:m.'slasu in nngi: I}'mph nudr: in lhc: trise: pelvis
[h:fpugm‘ru:. ubmr:luf. c:lem:ll |I1a:., or ptﬁunl}

Tumour mm:l:: ll'.'l!.l' of r.h: !'uJ]ﬂwmg pr-uslatm ul:ms mgm:l

Ivic wall, nbdummn] wnH
@ﬁﬁ . e oF vhging.
Timicur mvade&pelwr will or abdominal wall

obstruction of the lumen of the urcthra
by Motation of 3 wmor or blood clots.

The pains in patients with BC arc
mainly localized in the supralonal and
sacral arcas. are diverse and depend on
the stage. As the tumor invades the
muscle wall and beyomd, the pain
becomes more pronounced, permancm
and rodistes 1o the affecied adppcent
pelvic  omans  (rectum,  vagini.
prostate). Pain in the lumbar regHn
occurs in violation of the omflow of
arine from the kidneys as a result of
obstruction of the mouths and pre-
bindder sections of the wreters by 8
growing tumor with 1the development
of hydrourcterone phrosis.

The aoddiion eof chronc
pyelonephritis leads 1o chronic el
failurc. With bone meiistases, pain
appears at the sites of wmor focl.
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The progression of the discase is
accompamed by general  weakness,
latigue, devreased appetite, wetght loss,
which s associnted with the spread of
the wimor process and symptoms of
chronic renal failure,

Dingnastics

Dugnosis 18 based  on
charagierizlic  complainis, anamnesis
and objective data, On examination, the
gendral  condition of the patiept s
assessed; attention is paid 1o the skin
color, which acquires a pale tinge with
post-hemorrhagic  anemin  or  the
presence of metastases in the bone
marmow (loxic ancmial. A lamponide
of ihe bladder or a large tumor leads 10
a retention of urine, and an overblown
bladder swelling out above the bosom
5 casily determined visually and by
palpation. The appearance of edema of
the lower limbs indicates a metastatic
lesion of the pelvic lymph nodes.
Important  information & given by
bimanual  palpation,  which s
performed  under  general  anesthesin
with an emipty bladder afier cystoscopy
and  tumor  biopsy. The study
determines the mohility of the tuwmnor
between the index finger of the left
hand, inserted into the reclum in men
ar ino the vaging i women, and the
right palm, located on the front wall of
the abdomen above the womb, A fixed
tumor indicales fls gemmunation in the
pelvic organs (T4),

In ihve blood tesis are determined:
mermin, increased ESE, azolemia. In
the urine there is a large numbser of red
blood cells, and in the presence of
ifection - leukocytes, false proteinuria
5 noted, Cystological examination of

uring scdiment has sensitivity op 1o
50% and high specificity (up 1w 95-
10046, The informativeness of the
method 15 reduced with  lghly
differentiated tumors, accompanied by
inflammeation, hematuria and
baeteriuria. It is recommended o use it
for screening, in dingnosing  primory
cancer and monitoring the resulis of
treatment,

Ulirasound due to s wide
availability, simplicity, low
invasivensss, safiety and high accurncy
hos become one of the main methods
for enrly detection of BC, determining
the stage of the disease and
postoperative  monitoring of possible
wmor recurrence. For this  purpose,
transabdominal, transrectil,
transvaginal  and  in orare  cases
transurethral  sensors  are used.
Exophytic tumors of the bladder in the
sonograms arg the formation of various
sizes  with  uneven contours  and
heterogeneous structure,  protruding
imto the  lwmen of the bladder.
Superficial [non-miscle-invasive)
wmors  appear small in size, not
exiending to the muscular layer of the
Isladiler will Muscle-invasive
formations, as o rule, are large in
volume with o wide base pencirating
the bladder wall, When localized 1o the
area. of the mouth, they can squeese it
or gerrmnafe, cousing obstruction of the
greler with  the  development  of
hydrourgierongphrosis, Transrectal
sonodoplerogrophy  allows  revealing
the degree of lumor anglogenesis,

Exerctary  wrography  allows
you 1o identify the level of violation of
urine  outflow from the kidneys, 1o
judge their separate functional stte snd
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to detect o tumor in the upper urinery
tract by defect filling. The presence of
hydroureteronephrosis indicntles
squeezing of invasion of the mouth and
pre-vesicular ureter by a tumor. On the
descending eystogram appear  [illing
defects with uneven, corroded contours
and asyvmmetry of the bindder contour,
CT and MRI are the most informative
and are pow widely wsed o the
dingnosis of BC, the staging of the
diseaze and the detection of afTected
regional lymph nodes. These studics
allow ws o distinguish the anatomical
layers of the bladder wall and with high
necuracy 1o determing the degree of
invasion of the twmor i them.

Urethrocystoscopy under
general anesthesin with biopsy of the
modified urothelum sites is e man
method for disgnosing and determining
the stage of BC.

Cystoscopy in normal light and
radintion examinalion methods do not
allow 1o detect papillery formations
lesy than 0.3 em in diameter and fla
umors  (cancer in silu). For this
purpese,  Muorescent  cystoscopy
(photodynamic diagnostics) s used,
with which it is possible 10 detect
superficial cancer (CIS, Ta, T1) in 97%
of patients. It is carried out by
ilurninating the cavity of the bladder
with blue-violet light after preliminary
imtravesical  administration  of  5-
aminolevulemic acid, which selectively
accumulates in tumor cells. As a resull,
Muorescence of tumor tissues that ard
invisible with comventional cystoscapy
occurs. The method is widely used not
only for the early diagnosis of primary
and recurrent umars, but also for more

gocuraie  determunation  of  ther
boundaries dunng TURP,

Treatmeni  Failure of  non-
muscle invasive bladder cancer

BC treatment i combined and
ammed at radical removal of the wmar,
prevention of recumrence, melastasis
and progression of the disease. The
main method is surgical treatment,

Surgical tachicy mre
fundamentally different in patients with
superficial and muscle-invasive BC,

Transurethral electroresection of
the biadder wall with a tumor within
healthy tissuve followed by intravesical
immuno or chemotherapy is the main
reatment method for patients  with
superficial  (non-invasive) BC. The
operation consists in sequential cutting
af the tumor sites with a loop of the
resecloscope up to fis base, Bleeding
vessels congulate. The base is resceted
toeether with the muscle layer of the
bladder around the circumference,
some distance from the tumer 1.5-2
cm, and in a separite container is sent
for histological examination, In order
not 1o miss tumors less than 0.2-0.3 ¢m
in dinmeter and cancer in situ, TURF 12
performed under Muorescent control.

BCG  themapy s the most
effective  method of  preventing
recurrence of superficial BC, but o 1
sccompanied by @ numbct of
complications. Most patients "““'Ifﬂ
cystitis, the frequency of _“'hll-
increases with an  ncrease lhl:_
number of instillations and the dose U-I=
the drug administersd. Among
common complications, fever i mest
often ohserved, usually not exceeding

___#
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IB3C., The reduction of the
hyperthermic reaction is achicved by
the wse of traditional antipyretics,
primanly paracetamol. The reason for
the  terminotion  of  instillatons

temporarily or permanently - con be a
fover that persists for more than two
daws, multiorgan  pain, o distine
malaise, joint pain and skin rashes. [42]

Trentment  of  muscle-mvasive
BC 13 more difficult. [t consists of the
combined or separmle use of surgical,
chemo- andlor radiation trestment.
Orpan-sparing  surgical  treatment
(TURP of the bladder wall with n
wmor and its open resection), although
it allows to preserve the bladder, 15 not
radical and is used i combination with
adjuvant chemo- and radiation therapy

in elderly patients with severs somatic
stafus and due to continued bleeding.
Tumer recumrences after open blodder
resection  for muscle-invasive cancer

occur in 30-80% of patients.

Cystectomy with VAriouns
methods of urinary derivation is the
main  ond only rodical method of
wreating  patients  with  invasive BC.
Radical cystectomy  includes  the
removal of the bladder with the ares of
the  osdjscent  peritoneum  and
paravesical  fiber, regional lymph
pedes, prosiste gland and  seminal
vesicles (in men), ovanes, fallopian
tubes, uierus and the anterior wall of
the vaginag (in women],

9.3 Primary urethral carcinoma

Epidemislogy and actiology

Primary urethral carcinoma (UC)
is considered a rare cancer, accounting
for < 1% of sl malignancics,

For male primary UC, various
prodisposing fhclors hove  been
reported, including urethral strictures,
chromic  jmitmtion  afier  intermitient
catheterisation/urethroplasty,  external
beam  irvadiation therapy, radioactive
seed implantation, and chronic wrethrl

inflammation/urcthritis following
sexually  tronsoatted diseases  (i.e.
condylomata  sssociated with  human
papilioma virus 16} In female urethral
carcinoma, urethral diverticula  and
recurrent urinary troct infections have
been associuted with pomary urethral
carcinoma. Clear cell adenocarcinoma
miy also hove a congenital origin.

THM  classification  of  wurethral
carcmomm 15 shown in Tah, 14,

Tab. 14 - TNM clussification of urethrsl carcinomna

Carcinoma in situ

l & I‘l'r“I'liIr" |l|||||-t|r {men and VLTI )

Non-invasive papillary carcinoma
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Tumour invades any of the following structures: corpiis
osum, prostate, peri-urethral muscle

T3 “Tumiour invades any of the following structures: comis

T

cavern

T4 Tumour invades ather adjacent organs
Frimmury fumour in prostatic orethra

invagion beyond prostatic capsule, anterior vaginal

™ Primary tumour cannot be nssessed

Tis pu
['if'i. pd

Bl Carcinoma in situ in the prosutic urethra

Carcinoma im situ in the prostatic ducts

TOMM e cvidonce of primury fumour :

| Tumour invides subepithelinl connective tissue {only m case of

concomitant prosia
oo o

2

E'-'.

Cvermosum.

I

in multiple nodes

B Distant metastosis
I'H-gnne.'llﬂ

Clinical examination. In men.
physical examination should comprise
palpation of the external genitalia for
suspicious  indurations. or masses and
digital rectal exammation. In women,
further pelvic examination with careful
inspection and palpation of the urcthra
should be performed, especially in
thase with primary onset of imitative or
obstructive  voiding. In  addition,
bimanual examination, when NECOREITY

B |<pongiosum, prostatic stroma. periurcthral muscle
I3 Tumouer invades any of i
beyvond prostatic capsule, bladder neck

1 M - Hegional Lymph ."'r'l:h.' !

e P o= :
M0 Mo regional lymph=node melastasis

SRR Meisstisid in 3 single lymph node <2 cm in greatest dimension

W - Distant Metastasis
Distant metastasis connet be as

0 e o TRl
-"-"l-.i': ||_'||| w14 % T L & j#

— -

N2 Metastasts in n single lymph node > 2 ¢m in greatest dimension or

Lorsag W s i {5 ]
e ] e = ==

under general anpesthesia, should be
performed for local clinical staging and
1o exclugde the presence of eolorectal of
pynaccological malignanciies. Rilmieral
inguinal palpation should be conducted
to assess the presence of -.'nLu-FH"*“?
lymph nodes, describing location, UG
and mobality

Urinary eytology. The role of
urinary cylology in primary uc s
limited, ond its  sensitivity HUIH'E’:
between 55% and 59%. Detcction mics

__—d
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depend on the underlyimng Iastological
cittily. In male puticots, the sensitivily
for UC ond SO was reporied o be
B0 and 50%, respectively. wherens in
lemale poatients sensitivity was found to
be 77% for SCC and S04 for LIC

Dingnistic  orethrocystoscopy
and  biopsy  cnables  primary
assessmenl of o wrothral twmoor in
lerms of momoar exient, location and
undcrl}ling histelogy. To  cnoble
dccurale  pathological pssessment  of
surgical marging,  biopsy  siles
Iproximal/distal end) should be marked
amd  semt topether  with  clinical
information 10 the pathologist, Carcful
C¥sloscopic examination is necessary fo
exclude the presence of concomitant
bladder tumours, A cold-cup biopsy
enables accurmie tissue retrieval for
histological  snalysis  and  avoids
antificinl tissue domage. In paticnis
with  |arper  lesions,  transurethral
esection  oplionally m men  under
penile blood arresi using o toariguet )
tan  be performed for histologicsl
dingnosis, In patients with suspected
UC of the prostatic urethra or ducts,
resectoscope  loop  biopsy  of  the
prosiatic wrethen (o 3 and 7 o'clock
Positions from the bladder neck and
distally around the area of the
Verumontanum) can coniribuie 10 an
improved deteciion rale

Radiological Imaging of UC
ims b sssess bocel tomour exient and
0 detect  lymphatic  and  distand
Meoinsintic spremd. For local staging,
there s incrensing  evidence  that
magnelic resonance imoging (MRI) is
A aegurte ool for monitormg tumour
Tespoaise Ly neondjuvan
chemoradiotherapy amd evaluating the

exient of local discase prior o
exenterative  surgery.  Imaging  for
regional lymph node metastases should
concentrale  on anguingl  and  pelvic
lymph nodes. using either MRI or CT.
Distant stnging should concentrate on
chest and Lver, with CT of the thorax
and abdomen in all patients with
invasive disease (> cTINOMOL [T
imaging of the remainder of the
urothelium is required, then CT should

include  CT  wrography  with  an
excretory phase.
Regional Ivmph nodes,

Enlarged Iymph nodes in UC ofien
represent metasiatic discase. In men,
lymphatics from the onferior wrethra
drain inte the superficinl- snd decp
mguinal lymph nodes and subsequently
to the pelvic (external, obturntor and
intermal ilinc) Iymph nodes,
Conversely, lymphatic vessels of the
postenior urethr druin into the pelvic
lymph nodes. In women, the lvmph of
the proximal third drains inio the pelvic
Iymiph nide chains, whereas the disal
pwo-thirds  nitially  drain  into  the
superficial- and deep inguinal nodes.
Modal control in UC can be achieved
gither by regional lymph node
hissection, radiotherapy or
chemotherapy. Currently, there is still
ma.  clesr  evidence o suppor
prophylactic bilateral nguinal and/or
pelvic bymphadenectomy in all patients
with UC, However, in patients with
clinically  enlarged  inguinul/pelvic
lymph modes or jivasive  tumours,
regional lymphadenectomy should be
considered for initial treatment because
cure might still be achievable with
limited discase



2019 | urology

Treatment of localised primary
gretheal carcinoma in makes

Previously, ireatment of male
anterior UC has followed the procedure
for penile cancer, with aggressive
surgical excision of the primary lesion
with a wide safely margin.  Distal
wrcthral tumours. exhabin significantly
improved survival rates compared with
proximal fumenrs, Therefore,
optimising treatment of distal UC has
become the focus of clinicins (o
improve . functionn]  oulcome  and
quality of life, while preserving
oncological safety. A retrospective
serics  found o evidence of local
recurrence, even with < 5 mm resection
marging  (median  follow-up:  17-37
months), in men with pTI-3ND-2
anterior UC treated with well-defined
penispreserving surgery and additional
ilise/inguinal  lymphadencctomy  for
clinically suspected  lymph  node
disease. This suprests that prognosis is
mainly determined by nodal stage
Similar results for the feasibility of
pemile-preserving  surgery  have also
been reported in a recent series.

Treatment of localised arethral
carcinoma in females

Urethrectomy and  wrethra-
sparing  surgery. In women  with
localised UC, w0 provide the lughest
chance of local cure, primary mdical
prcthrectomy  should remowve all  the
perturethral Dissbg fram the
bulbocavernosus muscle bilaterally and
distally, with a cylinder of all adjacent
sofl tissue up (o the pubic symphysis
and bladder neck. Bladder neck ¢losure
vin an  appendicovesicostomy  For
primury anterior urethral besions - has

been shown o provide satisfactory
functipnal results in women, Recent
serics  have reported  oulcomes  in
women  with  mainly  anterior UC
undergoine  primary  treatment  with
urethra-sparing Surgery or
rudiotherapy, compared o pnimary
wrethrectomy,  with  the aim  of
maintaining miegrity and function of
the lower wrinary tragl. In long-lerm
series with o median follow-up of 153-
175 months, locul recurrence rates
warmen undergoing partial
urethreciomy  with  intraoperative
frozen section analysis were 22-60%%,
and distal sleeve resection of = 2 ocm
resulted in sgcondary drinary
incomtinence in 42% of patients who
required  additional  reconstructive
surgery, Ablative surgical technigues,
L., tronsurcthrl resection (TUR) or
luser, used for small distal UC, have
also resulted in a considerable local
fsilure eate of 16%, with o CSS rte of
20%. This emphasiscs the eritical rtll-h‘-'
of local tumour control in women with
distal UC 1o prevent local and systermc

progression. [440, 42

Radiotherapy. In womer,
radiotherapy  was  investigated i
several older long-term series with a
medium follow-up of 91-105 mceths.
With a median cumulative dose of 63
Gy (range: 40-106 Gy), the S-year local
control mile was 6% and T-year eSS
was 49%,. Most local foilures {95%)
oceurred within the first two years after
primary  ircaiment. The exicit af
urethral twmour invelvement was found
10 be the only parameier independently
associated with Jocal tumour control
but the type of mdiotherapy {exterml
beam radiotherapy  [EBRT] Vs
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inferstitial brachyiherapy) was pot. In
one  stuly,  the  additien  of
brochvibernpy 10 EBRT reduced  the
risk of local recurrence by o factor of
4.2, OF note, pelvie toxicity in those
achieving  local  comirol  was
considerable (49950, including urethral
Slenosiz, Osluli, necrosis, and cystitis
gnifor haemorrhage, with 30% of the
reporied  complications  graded  as
BEvErne.

Treatmoent ol et hekind
curcinema of the prostate

Local conservilive  trestment
Wit extensive TUR and subsequent
Bacille-Culimetie-Cudrin (BCG)
instillation is efTective in paticnts with
Ta or Tis prosiatic UC. Likewise,

paticnts. undergoing TUR of 1he
prosiaie  prior 1w BCG  experience
improved complete response  rales
compared with those who do niol (95%
vi. B6%), Risk of understiging local
exklension of prostatic urethral cancer ot
TUR is increased, especially in patienes
with ductal or stromal invalvement. In
smaller serics, response rales 1o BCG
in  patients  with  prosiatic  duct
involvement have been reponed (o vary
between 57 and 75%. Some earlier
serics have  reported  supenior
oncological resulls for the initial use of
radical cystoprostnlectomy as a primery
ireatment option in patients with ducial
tvalvement.

0.4 Prostute cancer

Epidemiology, Prostate concer
(FCa) is the most common cancer in
elderdy males (= 70 vears of age) in
Europe. It is » major health concern,
wspecinlly in developed couniries with
their wreater proportion of elderly men
in the general populstion

With the expected increase in the
life expectancy of men and in the
Mckdence  of prostate  cancer, the
disease’s economic burden in Ewrope is
st expected 1o increase substantially.

1 is estimated that the wial economic
Costs of PCa in Europe exceed € §.43
billion, with a high proportion of the
Costs of PCa care occurring i the st
¥ear after disgnosis. In European
Couniries. with  avoilable doin (UK,
Germany, France, loly, Spain, the
Netherlands), this smounted to € 106,7-

179.0 million for ail PCa patients
dingnosed m 2006,

Risk factors and
chemoprevention, The factors tha
determine  the risk of developing
climical PCa are nol well known,
ahthough o few have been identified
There are three well-cstablished risk
fasctors for PCa:

® increasing age;
& gthnie origing

*  heredity,

7 ome Tirst-ling relative has PCa,
the risk is ot least doubled. I two or
mone frsi-lme relafives are offectad,
ihe risk increnses by 5-11-fold. A small
subpopulation of men with PCa (about
%) have true hereditary PCa, This is
defined as three or more pffected
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relotives, or i least two relatives wio
have developed early-onset discase, ic
before age 55, Pavenis with hereditary
PCo usually have an anset six (o seven
vears carlier than spontancous cascs.
bt do nol différ in other ways, The
frequency of mcidentally- and autopsy-
detected cancers is roughly the same in
different parts of the world.

This finding s in sharp conirast
(o the incidence of clinical PCa, which
differs  widely between  different
geographical arcas, being high in the
LSA and northern Europe and low in
South-East Asia. However, if Japanese
men move from Jopan to Howaii, their
risk of PCa increases. IF they move o
Califormia their rsk increases even
morg, approsching thai of American
men, These findings indicate that
exogenous factors affect the risk of
progression from so-called latent PCa
w climical PCa. Factors such as the
foods consumed, the pattern of sexual
behaviour,  aleohol  consumption,
exposure 10 uliraviolet  radiation,
chronie inflammation and occupationnl
exposure have all been discussed as
being actiologically important. PCa
may be on iden]l condidoe  for
exogenous preventive measured, such
as  dictary  and  pharmscological
prevention, due to the following
specific features:

= |ugh prevalence:

e long latency:

o endocrine dependency;

o availability of serum maorkers
(PSA).

o the hisiological  precursor
Jeston prostatie intracpithelial
neoplas,

Mevertheless, there is curmently
no evidence 1o sugpest thal dietary
imterventions would reduce the sk of
PCa The outcome of the Selentum and
Vitlamin E Caneer Prevention  Trinl
(SELECT) was negative, and therefore
vitwmin E  ond  sélentum  are  not
recommended Tor the  prevention of
PCa.

Metabolic syndrome is weakly
and non-signiffcantly associsted with
the nsk of PCo, bul associtions vary
with  geography. Among  single
components ol the syndrome (body
miins index,  dysglycaemia or
dyslipidacmin, high iriglycerides, low
HDL cholesiernl) only hyperension
pnd weaist circumference =102 cm wene
wsicialed with a significantly greater
risk of PCa, mereasing it by 15% (p =
0.035) and 56% (p = 0.007),
respechively,

Currently, there are no dota o
suggest  that  medicnl  intervention
would effectively reduce progression of
M Several S-alpha-reductose
fnhibitors (3-ARIs) have been studied
to assess their cffect on reducing the
risk of developing PCa. Although it
seems that 5-ARls have s potential
benefit in preventing or delaying the
development of PCa (~25%. only of
Gleason 6 cancer), this must  be
weighed  against  treament-related
sideeffects s well as the potential
increased risk of high-grade PCa. None
of the svailable 5-ARls have becn
approved  for  this  indication. In
summary,  hereditary  faclors  are

important in determining the risk af
developing  clinical P, while
exopenous  foctors may have on

important  impact o0 the nisk ol
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progression.  There  is.  as  wel, intake of fruit, cereals and vegelables)
msulficient  evidence 1o recommentd in order 1o decrease the risk. [66]
litestvle chonges (such os o reduced

intike of wnimal ot and an ncreased TNM  clissificution of prostate

camcer 8 shown  in Tab, 15,

Tab. 15 - TANM classification of prostate cancer

Hn- :\'id:m.: E' prn'.[:nry lum:ﬂlr____ :
Clinscally imapparent tumour not palpable or visible by

Tumowr incidental histological finding in 3% or less nl:lml-u .

Tumeour :d:JmI':d h}' needle hlﬂpﬁ'f [eg because of clevated
prostate-specific antigen (PSA) Im-ul]
Tumour canfined within P = - ]

Tum:rur En-.'nhr:s one l'ullf ﬂl'nm lﬂhl! nr Imt

[::.rrahur cxh:nmm {lmnlntcml or hl} m:ludl

) m{r.mupb: hhullhr nﬂh lm'n-hrmm
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Diagnostics

Prostate cancer  is  usanlly
suspected on the basis of digital rectal
examinztion (DRE) andior prostale-

specific antigen (PSA)  levels,
Definitive  dingnosis  depends  on
hisiopathological verification  of

edenocarcinoma  in prostate  biopsy
cores or specimens from TURP or
prostatectorny  for  benign  prostatic
enlarpement (BPE).

Digital rectal examination.
Most prosiate cancers are located in the
peripheral zone and may be detected by
DRE when the vedume s =0.2 mL. In
~18% of cases, PCa is detected by
suspect DRE alone, imespective of PSA
level. Suspect DRE in paticnts with
PSA level <2 ng/ml has a positive
prediciive value of 5-3(0%6. Abnormal
DRE is associated with an increased
nsk of higher Gleason score and is an
indication for hiopsy.

Prostate-specific  antigen. The
sse of PSA us a scrum morker his
revolutionised PCa dingnosis, PSA is
organ-  but  not  cancer-specilic,
therefore, it may be clevated in benign
prostatic hypertroply (BPH), prostatitis
andl other non-malignant conditions. As
an independent variable, PSA B
betier predicior of cancer than DRE or
trumsrectnl ultrasound [TRUS),

There are no agrecd standards
defined for measuring PSA, PSA i5 a
continuowes  parameter, with  higher
levels indicating greater likelihood of
PCa. Many men may harbour PCa
despite having low serum PSA,

PSA density. PSA density is the
level of serum PSA divided by the

TRUS=determined  prostate  volwme,
The lgher the PSA density, the maore
tikely that PCa s clinically significant

PSA  velocity and  doubling
time. There are two methods of
measuring PSA kinctics:

o - PE3A velocity (PRAV)Y absolwe
annual increase i serum PSA
(ng/mLyear);

o PSA doubling time (PSA-DT)
which measures the exponcntial
increase 1 =eriim PSA over
limie,

PSAV mnd PSA-DT may have a
prognostic role in treated PCo, bul
limited diapnostic wse becouse of
bockground  noise  (towl  prosisie
volume, and BPH), different intervals
between  PSA determimuations,  and
preclerationdeceleration of PSAY and
P5A-DT aver time, These
measurements do not provide
adelitional formation compared with
PSA alone,

Frec/total PSA ratio, Free/tolal
(1) PSA ratio is widely used 10
dilTerentizte BPH  from PCa, N
stratifies the risk of PCa in men with 4-
16 ng/mL 1otal PSA and negative DRE.
i PSA is of no clinical use if tolal
seruim PSA is > 10 ng'mL or during
follow-up of known PCa. P PSA must
be used coutiously becnuse it may be
adversely  affecied by  several
preanalytical and clinical factors (.8
instability of free PSA at 4°C and room
Lerpseriiune, varihle assy
chiracteristics, and concomitant BPFH
in large prosiafes).

Prostate Health Index (PHI)
test. The Prostate Health Index (PHI
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test s o recenily upproved diagnostic
blood est. combining free and total
PSA and the (-2) pro PSA isoform
(p2PSAL  intended o reduce  the
number ol unnccessary  prosiale
biopzics i PSA tested men. A few
prospective mailticenine studies
demonstraied that the FHI test not only
miiperforms free and toaal PSA PCa
detection, bl has  on  improved
prediction of clinkcally significant PCa,
both in men with o PSA between 4-10
g mk and beiween 2-10 mg /mL., The
PHI test may therelore also huve o roke
o monitorng  men under  active
surveillance, s clinical impact &5 as
yei undetermined, given the shight net
-'lﬂtrh..'l'll for climcal decision-making,
£

PCAY imarker. PCAY 5 o
F"_Uﬁltlh.'-spr:l:!fw, non-coding  mRNA
Biomarker that s detectable in urine
seciments obtaned after three strokes
of prostatic massage during DRE, The

el urine test for PCA3 s now
Commercially  available. PCAY 0=
Supenior 1o totl and percent-free PSA
for detection of PCa in men with
elevaled PSA as it shows significant
mcresises in the area under the receiver-
operator characteristic carve  for
Positive biopsics.

PCAY score inercases with PCa
véluime, but there are conflicting dara
"F‘“‘“l whether it independemtly predicts
Gleasom  seore, amd s use for
Mmunionng in active surveillmoe s
nconfirmed. Cumremtly, the main
Milication for the Progenss test is o
determine whether repeal  biopsy s
Meeded after an  initinlly  negative
biopsy,

Prostate biopsy, The need for
prostate biopsy is based on PSA level
and'or suspicious DRE. Age, patentiol
comorhidity, and therapeutic
conseguenses  should  also be
considered and discussed  beforchand.
Risk stratification is a potential ool for
reducing unnecessary biopsics.

Limited PSA elevation alone,
should not prompt immedinle biopsy,
PSA level should be verified afier a
few weeks using the same assay under
siondardised  conditions (e, no
gjaculation, manipulations, and urinocy
tract miectons) m the same lnbormtory.
Empiric us¢ of asnbibiolics i an
asymplomatic patient in order o lower
the FSA should not be underiaken.

Ultrasound-guided bopsy 15 now
the stondord of care. A tropsrectal
appronch s used for most prostate
biopsies, although some  urologists
prefer a permeal  approoch.  Concer
detection rutes are comparable with
both approaches.

Transrectal ulirasovnd. Classic
hypoechogenicity in the peripheral
prostate is nol always seen. Grey-scale
TRUS is not relioble ai detecting PCa
Thus, there is no evidence that targeted
biopsies can  replace systematic
Bopsies, New sonographic modalities
such as  sonoclastography,  contrast-
enhanced ulirasound or computerised
ultrasound (Histoscanming ™) are being
mvestigated. There s nol currently
enough evidence for their routine use.

Multiparametric MRI
(mpMRI). Comelation with radical
prostatectomy  (RIMY shows  thw
mpMRL,  associsting T2-weiphted
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Imaging with difTusion-weighted
imaging, dynamic contrasi-enhanced
imaging, or Hl-speciroscopy, has
excellent sensitivity for Gleason scone
>7 cancers.

Treatment

Radical prostatectomy  (RP).
Information sbout having surgery 1o
remiove the prostate. Surgery may be o
treatment option for men with localised

prosiie cancer,

This imvolves removal of the
entire  prostate pland  between  the
wrethra and bladder, and resection of
both seminal  vesicles, olong  with
sufficient surmounding tissue to oblwin o
negalive margin, Often, this procedure
5 sccompanied by bilateral  pelvic
lymph node dissection, The goal of RP
by any approach must be eradication of
disease, while preserving continence
and whenever possible potency. There
15 n age threshold for RP and a patiend
should not be denied this procedure on
the prounds of age alone. However,
patients with & life expectancy ol =10
vears are more likely 1o benefit from
the procedure. Increasing comorbidity
greatly increases the rsk of dying from
non-PCa-relited causes. An estimation
of life expectoncy 15 paromouni in
counselling o patient shout surgery.

External beam  radiotherapy
uses high encrgy X-ray beams 10 treat
prosiale cancer.

Permanent seed brachytherapy
involves implanting  tiny  mdioactive
seeds into prostate gland, This is also
called low dose rate brachytherapy.
Radiation from the seeds destroys

cancer cells in the prostate. Pacient

may have this treatment on its own or
together with cxtermal bzam
madiotherapy or hamone therapy.

Hormone therapy.  Androgen
deprivation  therapy  (ADT) con  be
achicved by either suppressing  the
secretion of testcular androgens  or
mhibiting the action of circulating
wndrogens at the level of thar receplor
using competing compounds known as
anti-androgens,

In addition, these two methods
cinn be combined 10 achieve what s
known as complete (or maximal o
toal ) andregen blockade (CAHB),

Testosteroiv-lowering  (herapy
(eastration). Surgical castration is still
considered the 'gold standord” for
ADT, agaimsi  which  all  wother
treptments  are raled. I leods io &
considerable  decling in  testostenone
levels and induces a  hypogonadal
status, known as the “castrtion level .

The standard castrate level was <
S0 ng/dl. (1.7 nmoel/L) It was defined
more than 40 years ago, when
testosterone bevel testing was limited.
Currént testing methods have  found
that the mean valug of festosterons
afler surgical castration is 15 ngidl.
This has led 10 a revisiting of the
current definition of castration, with a
more  appropriote  level  defined a8
below 20 ngidL {1 amol/L). This acw
definition 1% important as better resulls
arc repentedly observed with levels
around or below | nmol/| compared 1o
1.7 nmol/l.. However, the castrate flP"f"-'l
considered by the regulatory authuritics
s still 50 ng/dL (1.7 mmol/L), which 15
also the threshold that has been used in
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all clinical trials addressing castration
in PCa paticnts.

Biluteral sreblectomy. Bilmceral
orchicetomy, either 1otal or subeapsular
pulpectomy, is a simple, chesp and
virually complication-free  surgieal
procedure. 11 i casily performed under
lncal pnpesthesin and iy the quickest
wiay 1o achieve a castration  level,
usually within bess than 12 hours, 11 is
irmeversible and does nol allow for
ivlermitient treatment.

Oestrogens. Opposcd 10
castration, DesiTOgens resuftant
lesloslerone  suppression  is ot

nszociaicd with bone loss.

Dicthvistitboesterol (DES)L
Eorly studies by the Veternns
Administration (VACURG) vested oral
Dicsthylstilboesteral  (DES) ot 8
mg/day. This dossge was associated
with high cardiovascular morbidity and
mortality, which was secondary 1o firsi-
pass  hepatic  metabolism and  the
Formation of thrambogenic metabolites,
Lower doses of 1 mp/day and 3 my/day
were found o e as effective s
bilateral orchicctomy, with still more
side effects compured to castralion,

Lutcinising-hormone-releasing
hormone (LHWRH) agonists. Long-
acting LHRH agonists are currently the
main forms of ADT. These symbhetic
mnalogues of LHRH, are delivered os
depod injectbons onm a 1-, 2-, 3-, &
monthly, or yearly basis. After the firss
mection, they stimulate piitary
L.HH,H receplors, inducing a transicnt
nse in LH and FSH leading 1o the
Testosterone  surge’  or Thare-up”
Phenomenon, which begins 2-3 days

loter amd lasis for obout 1 week, The
different  products  have  practical
differences that need o be considered
in everyday practice, including the
storage temperature, whether a drug is
ready for immediate use of requires
reconstitution, and whether a drug is
given by subcutancous or intramuscular
imjechion,

Luteinising-hormone-releasing
i (LHKH) anlagonists.
LHREH antagonists bind  immedianely
and competitively 1o LHRH receplors
in the pituitary gland. The effect is a
mpid decrease i LH, FS5H and
testosterone  levels without any flare.
The proctical shorcommg of these
compounds is the lack of a long-acting
depot formulation,

Anti-androgens.  These  oral
compounds are ¢lussified sccording to
their chemical strocture as:

o stermidal,  eg  evproterone
acetate, megesttol ncelnte and

medroxyprogesterone acetate;
o non-steroidal o pwe, eg.
milutamide, Mutnmide and

becalutamile,

Both closses compete  with
androgens at the receptor level. This i
the sole action of non-sicroidal
antandrogens  thet  leads 10 an
unchanged or  slighily  elevated
festasicrone lewel. Conversely,
steroidal antiandrogens have
progestational properties leading 1o 4
central inhibition by crossing  the
blood-brain barrier

Steroidal anti-androgens
compounds. are synihetic derivatives of

hydroxyprogesterone.  Their  maig
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pharmacological  side-effects are
secondary o costration,  while
gynaccomastin s quite rore. The non-

pharmacological side  ¢ffects  are
cardiovazcnlur loxicity and
hepatotoxicity.

Mon-steroidal anti-androgens

monotherapy have been promaoted on
the basis of improved quality of life
(Qol) and complionce compared to
costration, They do  not  suppress
lestosterone secretion and it is claimed
that  libido,  overall  physical
performance and bone minerl density
(BMD) are preserved Non-androgen
pharmacological  side-cffects  dilfer,
with bicalutnmide showing a  more
fovournble  safely and  dolerability
profile than nilutomide and Moamade.
All three agents share o common liver
toxicity (occasionally fatal) and liver
enzymes must be monitonsd regularly,

High dose-rate brachytherapy
f& alsg known as HDR brachytherapy.
or temporary brachytherapy. 11 is a ivpe
of interngl radiotherapy used 1o ireat
prosiale cancer.

Cryotherapy, Cryosurgery uscs
freezing technigues o induce cell death
by

o dehydrtion resulting i protein

denaturation:

o dect  rmpture of  cellular
membranes by ice crysials:

o vascular Slsis and
migrothromb,  resulting 0
stagnation of the
microcirculation with

consccutive ischacmic apoplosis,

Freesing of the prostale is
ensured by the placement of 12-15x 17

gage  cryoneedies  under  transrecial
ultrasound ITRUS) guidonce,
placement of thermosensors al the hevel
of the extermal sphincier and bladder
neck, and  insertion of & urethml
wormer, Two frecee-thaw cveles are
uggd pnder TRUS puidance, resuling
in o femperature of <S40°C in the mid-
gland and o the neurovascular bundle.
Currenily,  ihe  so-galled  third-
penermlion  cryosurgery  deviges  are
mainly used

High-intensity Tocused
ultrasound of the prostate (HIFU)L
HIFU consists . of Tocused  wirasound
waves, emiiied from o transducer, that
canse tissue damage by mechanical and
therm] effects as well as by cavitation.
The goal of HIFL s 1w hem malignant
fissucs sbove 653°C so that they are
destroyved by conzulanve necrmsis,

HIFU is performed under pencral
or spinsl anaesthesin, with the patient
lying in the lateral position. The
procedure s Hme-consuming,  with
about 10 g prostate tissue treated per
hour, In o 2006 review, 150 papers
related 10 HIFU were identified and
eviluated  with  regard  to various
oncological and  functional - outcome
parmeters. Mo controlled el was
available for snalysis, and no survival
datn were presenied. No  validmed
hiochemical, surrogate end-point wis
available for HIFU therapy. Potentinl
candidates are patients with low 10
moderate  risk  in investigational
sefiings, ‘The paticni should be
formed about the knck of long-lerm
outcomse datn at > 10 years
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Oncology diseases of vrogenital organs

The most commen wmor diseases of the wrogenital system (renal cell
carcinoma, hisdder cancer, prostate cancer and primary urethrl carcinomay.

Renal cell earcimoma (RCC) represents 2-3% of all cancers, with the highest
incidence in Western countries. Aetiological factors include smoking, obesity,
liypertension, acetaminophen und non-aspirin nonsteroidal anti-inflammatory drugs,
andd viral hepatitis.

Muony renal mosses remain asympiomatic until the lale disease simges. More
than 30% of ROCCs are detected incidenially by non-invasive imaging used to
nvestigate various non-gpecific symptoms and other abdominal diseases, The classic
trind of flank pain, visible hacmaturia. and palpable abdominal mass is rare (6-10%0)
il correlates with aggressive histology and advanced disease,

Loboratory findings. Commonly assessed laboratory parameters are semnuom
Ereatinine, glomerular fltration rate (GFR), complete cell blood count, ervihrocyte
sedimentation rate, liver function study, alkaline phosphatase, Iactate dehydrogenase
{LDH}, serum corrected calcium, coagulation study, and urinalysis,

Renal scintigraphy is an additional diagnostic option in patients at risk of
future renal impairment due lo comorbid disorders,

Truditionally, US, CT and MRI (magnetic resonance imaging) ore used for
detecting  and charpcterising renal masses. Most renal masses are diagnosed
Accurniely by imaging alone. Contrast-enhanced US can be helpful in specific cases.

Renal arterfography and inferfor venascovography have a limited role in the
work-up of selected RCC patients.,

Radiographic investigations for metastatie RCC, Chest CT is aceurste for

'-'lw_n staging. However, routine chest radiography must be performed for metastases.
but is less accurate than chest CT.

Surgieal treatment,

_ Nephron-sparing surgery versas radical nephreciomy. Based on curren
availuble oncological and quality of life (QoL) outcomes, localised renal cancers ara:

managed by NSS (PN) miber than RN, irespective of the sur ical approach
Complete resection of the primary tumour n or laparcscop Eqmw
ressonable chance of cure. Ao ¥ i onit

Assaclated procedures.



2019 | urclogy

Adrenalectomy.
Lymph node dissection for clinically negative lvmph nodes (cMN0).

Embolisation. Before routine pephréctomy, umour embolisation has no
benefil.

Targeted therapies. In sporadic coRCC, hypoxis-inducible factor (HIF)
accumulation due to VHL inactivation results in overexpression of VEGF ond
platelet-derived growih factor (PDGF), which promote neo-angiogenesis. This
process substantially contributes to the development and progression of RCC. There
nre several targeting drrgs approved for ireating mRCC 0 both the USA and Europe:

somfenib (Nexavardt);

supitinib (Sutent®};

bevacizumab | Avastin®} combined with IFN-u;
pazopanib (Votrienrit);

temsiretimus ( Torseli);

everolimus {Afinitori]);

nxitinib {Inlyta®).

Bladder cancer (BC) i5 the Tth most commenly diagnosed cancer in the male
population worldwide, while it drops 1o 1 11h when both genders are considered.

Symptoms. Puinless hacmaturio 5 the mosi comman presenting compluint.
Other clinical signs include urgency, dysuria, increased fregquency, and in more
sdvanced mouwrs, pelvie pom ond sympioms refated fo orinory ract obstruction,

Physical examination should include rectal and vaginal bimanual palpation.

Bladder imaging. Paticnts with o bladder mass identificd by any diagnostie
imaging technique  should undergo cystoscopy, biopsy andior resection for
histopathological diagnosis and staging.

Urinary cytology and wrinary markers. Examination of voided urine of
hladder washings for exfolisled cancer colls has high sensitivity in high-gratle
turmours and is 8 useful indicator in cases of high-grade malignancy or CI5.

Cystoscopy. Ultimately, the diagnosis of bladder cancer is made by eystoscopy
and histological evaluntion of resected tissue,
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Transurcthral resection of invasive bladder tumours. The E'Dilll of
transurethral resection of bladder is 10 enable hiﬂnmlhﬂlﬂgl:cﬂl d_-mgl'!ﬂﬁli and staging,
which requires the inclusion of bindder muscle in the resection biopsies.

Prognostic markers. Currently, insufficient evidence CXISIS 10 n!f:ﬂ_{:nni:-nd th_li'
standard use of the prognostic marker p33 in highrik mu.lﬁ:h.'-dlllwld-il'n'c {i:s:mgc. as it
will not yield sufficient data upon which to base treatment in an individual patient.

Tresiment.

Larpge cystectomy series show a risk of an understaging error in TaT| tumours
of 35.62%. This may be caused by the presence of persisting or recurrent tmours
due 10 omission of o second TURB or re-TURB, and the absence of neoadjuvant
therapy, Second TURS identifics upstaging 10 > T2 tumours in 10-20%,

Radicul cystectomy is also strongly recommended in patients with BOG-
refractory tumours.

Primary urcthral carcinoma (UC) is considered a rare cancer, accounting for
= 1% of all malignancies,

Clinical examination. In men, physical examination should comprise
Palpation of the external genitalin for suspicious indurations or masses and digital
rectal examination. In women, further pelvic examination with carefill inspection and

Palpation of the urethra should be performed, especially in those with primary onset
ol irritative or obstructive voiding.

: Urinary eytology. The role of unnary eyiology in primary UC is limited. and
WS sensitivity ranges between $5% and 59%.

Diagnastic urethrocystoscopy and blopsy enables primary assessment of o
trethral tumour in terms of tumour extent, location and underlying histology,

Radiological imaging of UC aims to nssess local tumour extent and to detect
tymphitic and distant metastatic spread.

Regional lymph nodes. Enlirged lymph nodes in UC often represent
metmstdic discane.

Treatment of loealised primary urethral carcinoma fn males. Previously,
i of male anterior UC has followed the procedure for penile cancer, with
d2fressive surgical excision of the primary lesion with a wide safety morgin, Distal

trethral tumours exhibit significantly improved survival rtes compared with
Proximal tumaies,

Treatmeni of localised urethral carcinom

8 in females. Urethre
wrethra-sparing surgery. In women with localised it M

UC, to provide the highest chance

h—_ i
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of local cure, primary radical urethrectomy should remove all the perivrethral tissug
from the bulbocovernosus muscle bilmernlly and distally, with a cylinder of all
adjacent soft tissue up to the pubic symphysis and bladder neck,

Radiotherapy.

Treatment of urothelial carcinoma of the prosinte. Local conservative
treapment with extensive TUR and subsequent Bacille-Calmetle-Guénin (BCO)
instillntion is effective in patients with Ta or Tis prostatc LIC,

Prostate cancer (PCa) 15 the most common cancer in elderly mnles (> 70
years of nge) in Europe.

Prostate cancer is usually suspected on the basis of digital recial examination
{DRE) and/or prostate-specilic antigen (PSA) levels, Definitive diagnosis depends on
histopathological verification of adenocarcinoma in prostate hiopsy cones  of
specimens from TURP ¢r prostafectomy for benien prostatic enlarpement (BPE)

Freeftotal PSA ratio. Free/total (7t} PSA ratio s widely used to differentiate
BPH from PCho.

Prostate Health Index (PHI) test. The Prostate Health Index (PHI) test s a

recently approved diagnostic blood test, combining free and ol PSA and the (-2}
pro PSA 1soform (p2PSA), mtended (o reduce the number of unnecessary prostaic

biopsies m PSA tested men,

PCA3 marker. PCA3 is o prostale-specific, non-coding mEMNA biomarker thit
is detectable in urine sediments obtained alter three strokes of prostatic massage

during DRE.
Prostaie biopsy. The need for prostate biopsy is based on PSA level nnd/or
suspicious DRE.

Transrectal  ulirasound. MNew  sonogmphic  modalities  such a8
sonoclastography, contrst-enhanced ulirasound  of  computerised  ultrasound
{ Histoscanning™1) are being investigated. There is not currently enough evidenee for

thedr roiine wse.

Multiparametric MRI (mpMRI}). Correlstion with radical prostateciony
(RP) shows that mpMRI, associnting T2-weighted imaging with diffuston-welghted
imaging, dynamic contrast-enhanced imaging, or Hi-speciroscopy, has excellent
sensitivity for Gleison score >7 cancers.

Treatment.
Radical prostatectomy (RP). Surgery may be a freatmen! option for men with

localised prosiale cancer.
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External beam radiotherapy uses high energy X-ruy beams to treat prostate
Lancer,

Permanent seed bruchythernpy involves implonting tiny mdioactive seeds
into prosiste gland.

Hormone therapy. Androgen deprivation therapy (ADT) can be achieved by
elther suppressing the secretion of testicular androgens or inhibiting the action of
circulating androgens o the level of iheir receplor using competing compounds
known as anb-androgens.

Testosterane-lowering  therapy (castration). Surgical castration is still
considered the *gold standard’ for ADT. against which all other treatments are rated,

Bilateral archicctomy. Bilmteral erchiectomy, either total or subcapsular
Pulpectomy, is a simple, cheap and virually complication-free surgical procedure,

Oestrogens. Opposed  to  castration,  oestrogens  resultont  testosteranes
Bppression is not associited with bone loss

Diethyistilboesteral (DES).

Luteinising-hormone-releasing  hormone (LHRH) ngonists. Long-acting
LHRH sponisis are cwrrently the main forms of ADT.

Lutcinising-hormone-releasing  hormone (LHRH) antagenists. LHRH
Twim bind immediately and competitively 1o LHRH receplors n the pituitary
Ehanad

Antl-androgens,

High dose-rate hrachytherapy is also known s HDR brachytherapy, or
temporary brachytherapy.

Cryotherapy, Cryosurgery uses freesing technigues 1o indoce cell death,

High-intensity focused wltrasound of the prostate (HIFU). HIFU consists of
locused wlimsound waves, emitted from o transducer, that cause tissue damage by
Miechanical and thermal effects as well as by cavitation,
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Theme # 10: Urological trawma: basic provisions.

11 Actuility, classification

Damage to the genitourinery
system i 1L5-3% in the toml structure

of injuries of all human organs, In
pescetimie, TR0 of the  mjuned
caused damage during road aceidenis
and falls from height. Genito-urinary
iritima 15 seen in both sexes and in all
age groups, bul 18 more common in
males. The kidney 15 ihe most
commaonly injured organ in the genito-
wringry system and rensl trauma is seep
in wp to 5% of all trauma cases, g in
10% of all pbdominal traumn cases

Renal trouma i seen after direct
impact into the seatbell or steering
whezl (frontal crashes) or (rom body
panel intrusion in side-impact crashes.

Ureteral trouma is relatively rare
and mainly due (o introgenic injurics or
penetrating punshod wounds — bath in
military and civilian sertings.

Troumatic bladder injurics are
wsually due 1o blum  couses  amd
mssociated  with  pelvic  fracture,
although may also be a mesult of
jatrogenie raum.

The asmienor urethrn s mosi
commonly mjured by bluni or “Fall-
astride” traumn, wherens the posterion
grethra 15 usually injured in pelvic

fracture coses,

Gienital  trmwmn s moch  more
common i males due 1o anatomicnl
considerations  amd  more  freguent
participation  in  physical  sporis,
violence  and  war-fighing, O all
genito-urinary injuries. 1/3-273 involve
the external penial,

Classifeation. There ore mjurics
of the kidncys (renal frawma), ureters,
bladder. wrethrn and  male  genital
Ogans.

Injurics cin be isoloted, muliiple
and combined. Isolated s considered 10
be the injury of one organ of the
genito-urinary system, multiple - when,
in addition 1o injury of the urogenital
organs, there are injunies of other
organs within onc anatomical area, For
exumple, trauma o the kidney s
abdiaminal argoms.

Concurrent damage — injury of
argans located in dilferent gramtomicil
arcas, for example, bladder trauma and
craniocerebral injury.

Urogenital troumi can be light,
medium and heavy: penctrating and
non-penctrating: one- and two-sided.
[44. 45|

10.2 Trauma of the Kidoey (renal truonma)

Epﬂpmluhg}; actiology  and
pathophysiology

i 5l
Kidney  injury I:IIL‘EIIT-"II_ s
freqguently and is abotl fll-05% in the

e —
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sructure of damage 1o the organs of the
uringry  system.  In peacetime,  the
closed ones prevail. and in the wartime
- open kidney damage.

Closed kidney damage is usunlly
ciuged by the application ol lorce o
the lumbar region or abdomen in the
form of impact or compression. The
hydrodynamic factor alse plays a role
in the mechanism of rupture, due 1o the
significam predominance of the Dguid
component in the kidney parenchyma
blood. lymph, urine} surrounded by o
dense fibrows capsule. Direet impact
and detonation of the Muid ingide the
organ leads w rupiore of the Nbrous
cap and the kiduey parenchivma, In the
domestic environment, trmuman is most
often caused by o lumbar area folling
o a  protruding  solid  object. The
muplure of @i organ vecurs as a resull of
& drect impact and  the  damasging
action of the sdjacent bone structures -
the ribs and the spine

Kidney domage can occur as o
result of  mummally  invasive  and
etidoscopic methods for the diagnosis
and tremment of wological diseases.
Which are now widesprend. First of all,
they are pssociated with careless or
erroncols actions of the doctor. Afler
Femole shock-wave nephrolithotnpsy,
subcapsular  hematomas  are  often
dingnosed. and the hemomria s
anses aller it can be the result not only
of  the  domaging  effect on  the
wrothelium  of the stone sl i1s
Fagmemts, b also of  Fornicus
fuptures.  Trawma 1w the renal
Parenchyma can be observed during
Catheterization (sieniing) of the urcter,

ureleroscopy, nephrascopy,
nephrobiopsy,  and  even  perirenal
blockade,

Kidney disease (tumor, cyst
hydronephrosis) make it more
susceplible 1o varkous traumatic effects.
Severe damage to the diseased kidney
cin oecur even with minimal raoma.

Open injuries - knife or gunshot -
are usually multiple.

Tab. 16 - Renal injury grading

(irode®

Dieseriplion of fofury

Cﬁrti::l Mxm:iuné i Em
dm:-:l wiﬂ:uul :1Irn'b'35ntmn

:urticumr:dullnryjur}clim
intg collecting svstem or
Voscular: segmental renal
ariery of vein injury with
contmined hacmatoma, or
partial vessel laceration, or
wviessel lhrurnbmiu

‘U'hmllrr mﬂpﬁ;ﬂﬂﬂr
'-""LI."I-ILHI.-';.'. un-L pradde I|.1n|.' bilateral
injuries up to grade 11

The most severe Torms of kidney
damage arc crush injury, that is, (he
formation of multiple ongan ruptures
that penctrate into the renal pelyvis with
possible tearng  ofl of parenchyma
(pole) sections, and 1caring Llearing) of
the vascular pedicle. The latter has no
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clintcal skgnificance, smece i s almost
nlways combined with equally severe
injuries of other organs, which makes
this kind of damoge incompatible with
lifc. [43]

Svmploms and clinical

manifestalbon

The clinical mcture depends on
the degree of domage and ihe presence
of injuries o other organs. Patients
complain of pain in the lumbar region
and’or in the abdomen, deepeming with
deep breathing, bloating, nausea,
virmiting,  general  weakness,  Todal
hematuria is shserved with severe renal

trawmia.

Mocrogematuria is o sign of
severity of organ domoge, Bt when
the kidney is cnshed, the hematuria
may be insignificant or obsemt as &
result of tamponade of the cavity
system by blood clots and/or damage of
the renal pelvis, ureter and its vascular
pedicle.

A rupture of o parenchyimal
organ rich in blood vessels, such os a
kidney, is sccompinicd by signs of
internal bleeding. In combination with
severe hematun, it con guickly fend 1o
anemization and severe condition of
the patient, which is manifested by
pallor  of the skin, cold sweat
tuchycardia, a decresse in blood
pressure, an increase i retroperiiongeal
urohematoma. An objective susly on
the skin of the abdomen and lumbar
region can be determined by .nhmmm.
hemarrhages, swelling ol lissucs, @5
well as bulging in this arca, duc o
urohematema  of  large  siFes. The

location and course of ihe wound canal
with the outllow of wrme from it mokes
i possible 1w swspert open Kidney
domage. Palpation of the chest gnd
spine muy be sccompanied by g sharp
pain due 1o the fracture of these bone
formations. On  palpaton of  the
whdomen, pain and proective lension
of the museles on the alfecied side are
determined, i fir large
urohematomas, a rounded education n
the hypochondnom and lembar regron.

Distamt complications. of closed
kidney damage are hematoma, which bs

compressed,  squecking  the i‘.idnr:_}-.
sione  formation. lydroncphrosis,
urterial hvpertension, cic

Diagnostics

In diagnosis. pay attention 1o the
type and nature of the injury, s
objective lexcal and  pencral
manifestations. In  bloosd  tests, o
decrease in the number of erythrocytes
il hemoglobin is determined, in later
terms, from  the moment of inpury,
leukocylosis joins. In the analysis of
urine, the erythrocytes cover the whole
fichd af vision, The nal rennl function
makes it possible 1o evalune the
determination of residual nitrogen, urca
and  serum  crentinine,  which 18
especially importamt when the only
kidney is damaged and the surgscal
trewtment 15 planmed,

The most infarmative methods of
disgnosing  kidney  domiage IH"-"
computed tomography and mignetic
resomnee  imogmng; i Ffl“""dﬁ the
highest degree of socuracy in assessitls
anatomical detnils. [45]
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The wse of  inbravemoss
pyelography s recommended only
when it is the only modality availoble.
Intravenous pyelography can be used 1o
establish the presence or nbsence of
o or both kidneys, clearly deline the
parciichyma and outline the collecting
sysleim. The most signilicant findings
ore pon-function  and  extrovasation
Non-function s a sign of extensive
Ui fo e kidney, pedicle injury, or
4 severely shamered kidney,
Extravasation of the contrast medium
implics o severe degree of  trauma,
invalving the eapsule, parenchyma and
collecting  sysiem. Non-visualisation,
Comlour  deformiiy or contrasl
extrovasation should prompt  further
radivlogical evaluation, The sensitivity
ol intravenous pyelography is high (=
92%) for all grades of renal injury
Iranmi, fn unsiable paticnis undergoing
cieTEency laparotaimy.  INIRVENous
ryelography may provide information
on the presence of a0 normal functioning
conitealateral  kidney, The  techmgue
comsists of @ bolus  intravenons
injection of 2 mL/kg of mdicgraphic
Ccontrast followed by o single plain film
tnken after 10 minules

Computed tomography s the

method for assessment of siable
Patients,  Computed tomography  is
Mmore  sensilive  and  specific  than
ntravenous pyelography,
ultrasonography or angiopraphy, since
Il_ncrumn:l-_v defines the location of
npunes, ensily deleots comusions ond
the emtire retropesitoneum  and  any
AssOCEted haemiatomns, o
simultancously provides a view of bath
the  abdomen  and pelvis. I
demonsteates  superior  anatomical

derails,  ncluding the depth  and
location of lacerations ond the presence
of associnied abdominnd injuries, and
extiblishes the presence and location of
the comtralateral Eidney. Introvenous
contrast should be administered for
renal evalumtion. A lock of contrist
enhancement 15 a hallmark of pedicle
mmjury. In cases where s 1vpical
finding is not demonstrted. central
parahilar hpematoma may slso raise the
possibiliny of pedicle imjury, This sign
should be considered even i the
parenchyma 15 well enhanced, Renal
vein tnjury s dilTicull to dingnose, bat
the presence on computed tomegraphy
of a lorge hacmatoma, medial o the
kidney and displacing the vasculatre,
should rmise the suspicion, Spiral
computed tomography provides fewer
artclacts in the examination of patienis
who cannot  co-opermte  adequately,
Three-dimensional POSI-Processing
modalities  allow pssessment of the
vasculor  pedicle by computed
tomography angiogriphy and improve
the demonstration of  complex
lacerntions  of the parenchvma, As
injury to the collecting svstem may be
missed during routine spiml compuied
tomography, in all cases of suspecied
trauma, repeat scans of the kidneys
should be performed 10-15 minutes
afier contrast injection. Most  bluni
uwrcternl and UP)  imjurics can  be
dentified  with  delayed  excretory
computed Iomography sCaris.
Computed tomography SCNE 1S an
essenlinl - dingnostic modality i
patients with gunshot wounds who are
hH.'iT!H considered  for AOn-tpeTalive
management.  Missed  inguries e
commaon, bul are mostly minor, and do
not alter the patients” clinical course.
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Magnetic resonance imaging 15
not commonly used in this setup,
although it s sensitive for  the
evaluation of blumt  renal trauma.
Muognectic resonance imnging requincs a
longer imaging time and limits acoess
1o patients during the examination, and
is therefore useful only i compited
tomography is not available, in paticnis
with iodine allergy, or in cases where
computed tomography  findings  are
eouivoctl

Treatment,

Therapeutic tictics depends on
the degree of domage 1o ihe kidney.

Conservative management

Conservative therapy 15 indicated
for small organ  bresks  with
subcapsular or  peritenal  homatoma
with a volume of up 10 300 ml and
moderaie hematuria, Assign strict bed
rest for two weeks, cold on the lumbar
region, hemostatic, antibacterinl  and
improves  microcirculation  in the
kidney drugs. In the process of
treatment  requires constant  dynamic
monitoring, including the pssessmaent
of the state of hemodynamics, hlood
tests, uring and ultrasound monitoring,
fi should be remembered about the
possibility of the so-called two-slage
organ damage, which implics a rupture
of the Hfbrous copsule over o
subcapsular  hematoma with renewed
bleeding from ihe damaged
parenchyma into the retroperitonenl
tissue. Such o mapture may oocur il the
paticnt does not comply with bed rest,

Burgical manngemeni

Surgicel fremtmend reguires 0=
5% of patients with severe kidney
dnm:l;t. Emergency sargery indicated:

o with incressing  internal
blceding  winlor  profuse
et

o larpge and multiple breaks
of the parenchyma with
the formution il
hemutarmos
{urohematomm)  with &
volume of more than 300
ml;

= concomitl damage 10 the
kidney and other intermil
@S TEuIrIng an urgent
aupdit;

e infection of pararenal
hematoma  with  the
formatton  of  perirenal
uhseess.

Phinmeid operilinn re
performed for remate complications of
closed kidney damage.

Surgical mlerventions for kidney
imjury are divided ino minimally
mvasive ol open

The percutancodis  pumnciure i
drminage  of hemotoma  or posls

iramali permennl abscess Arc
minimally  invasive:  laparoscopic
(lumboscopic)  suluring  of  Kidmey

rupture or pephrectomy,  evagunion
and  drainage ol hematomi;
artericdrraphy sinel selective
embalization of a bleeding kidney
vessel,

Open surgerics include suturing
o renal parenchymal rupture with oF

;
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without nephrostomy, renal resection.
and nephreciomy.,

Even m present. nephrectomy is
most ofien  performed  with  kidney
injary, It s performed by
approximately  50% of patients who
perform CTIRTRTICY Tumbastomy
Haparotomy } duc 0 organ rupture. The
kidney is removed when the vascular
podicle is ruptured, multiple and deep
wounds  of the parenchyma, the
mability to perform a good audit and
orgnn  preservation  treatment due 1o
rapidly  increasing,  life-threatening
blecding. especinlly  with combined
mjuncs. In some cases. in ravon and
smull city hospitals, nephrectomy is
performed without o proper revision af
the kidncy and an assessment of the
extent of its damage in the process of

_l-npumhm;qr undertaken for
Ikraperitoneal imjurics,
M complele uralagical

Exmmination may not be possible due 1w
the need for emengency laparotomy for
Concomtant  intraperitonesl  injuries.
During the operation, a kidney revision
W required if there s an increasing
relropenitoneal  hematoma of o large
::-:n'pqr:r ni:lﬂ revision  of  the

lomcal  space  and  kidne
nephreciomy is planned, it is nﬂcmg
"o evaluate the function of the oppesite
kidney. First of all, it is necessary Lo

determine the presence of an organ by
palpation  through  the  parietal
peritoneum, and also W esiablish iis
functionnl  wviability. In  cmergency
cases on the operating table, this can be
done in one of two ways: by exerctory
wrography or indigo carmine test (by
intravenous  adminisiestion of  a
coloring matter with compression of
the wreter of the injured kidney and by
monitoring  its entry  through  the
eatheter froun the bladder), [45)

When o gunshot wound of the
kidney is necessary 1o ke into account
the cavitation effect of a  buller,
splinter, thot 15, 0 concussion, cresh of
the parenchyma due 1o the impact of
the pulsating cavity. In such coses
surgical  treatment  of the  wound
channel 18 necessary, which includes,
n addition 0 stopping the bleeding,
excigion of non-viable tissues and
removal of foreign bodies.

The prognosis depends on the
degree of damage 1o the Kidoey and the
proper ireatment. Conservative therpy
with small gaps and OF EAN-SParing
ulurrg:icut treatment make the prognosis
lor anatomical and functional state of
the kidney favorable, With pronounced
ofgan ruptures and massive bloeding,
the prognosis for the life of the pitticnt
 determined by timely surgical
Iﬂtl!f\lf'.l.'lll.l'ﬂ!.

1.3 Trauma of ureters

Epiﬂemm:rgy. aetiobop
pﬂthph}.!lnhm, nh'-l.!f- amd

Injuries of the ureters due 10 therr
mical  sructure e rarely

a
- In the structure of injuries of

the urinary system, they sie i
1 i, sormg
more than 1% of cases. .

Open injuries of the ureters are
extremely rare, ws g pyle. they  are

caused by knife of guirshit wounds g
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are almost always combined, Gunshot
wounds of the ureters are found in 3.3-
3.5% of cases of oll combut damage 1w
the urinogenital svstem during modern
warfare,

Closed damage 1o the urcters as o
result of external exposure due to their
angtomical and opegraphic  features
{depth of location, prolection by
musche and bope  sinuchencs,  siee,
elasticity, mobility) are nal much more
frequently observed. Such an injury can
occur ag a resull of domage W the
wreters with bone frupments due 1o 3
fracture of the postenor hall of the
pelvis.

In pescetime, the vast majority
of damage to the urelers is iatrogenic in
pinfure, that 15 i1 occurs as a resuly of
sccidents]l damage during  surgery.
Ligntion, dissection or imtersection of
the ureter is most often observed during
obstetric-gynecological  and  surgical
opcrations. Damage 10 it as o result of
endourological dingnustic amal
therapeutic interventions {urcleroscopy,
sienting  and  cathelerzation of  the
wrgter) should be reparded s a

coumplication when performing
maripulaiions,

Svmipliims wind elinienl
manifestation

Damape of the weler s

manifissted by pain i the  lumbor
region, assogiated with a vielation of
the outflow of wnne [rom the
corresponding kidney, and short-term
hemaluria

The wreteral lestons that were not

detected  during  the  surgical
infervention are manifested by urine

dramage from the abdvminal covity or
retroperitoncal space alrcady in the firsi
howrs sfter the opemtion

The Mw of wrine  mto  the
abdominal covity s munifested by the
sympioms of the heginning peritonitis:
irmtwtion of the peritoncum and prresis
ool thhe entestine., [44]

Mon-dritined o poorly  drained
uringry blisters ore wilecied with the
formation of a refroperifonenl primary
phlegmon followed by the development
of urosepsis,

Diagnostics

Thie dimpnosin of wieiemal trauma
is chollenzing, therefore. a high index
of suspicion should he maintained. In
penetrating  externnl  rauma, iU s
usually made imrmoperaively  during
Iaparotomy, while 11 is delaved in most
blumi trmma i gEiregenie cises,

External ureteral iraumm usually
sccomponics  severe  abdominal - and
pelvic injurtes. Penciraling tram s
usually assocksted wih vascular pid
imtestingl injuries, while bhung traaman 15
pesociied with damage 1w the pelvic
bowses and linmbosacral spine impures.
Haemuoturia i+ an anreliable  poor
indicator of ureteral injury, os @IS
present in only 50-75", of patients.

lntrgenie imjury may be betier
noticed during e primary procedure.
when  intmvenous dye (e indigo
curmine) is mjecied to exclude urcleral
injury. Tt is usually noticed later, when
i i diseovered by subsequent evidence
of upper tract obstruction, uriniry
[istulae formation or sepsis.
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The following climcal signs ore
chomcteristic of delayed  dimgnosis:
flank  pain, wrinory  incontmence.
vaginal or drin  urinary  leakage,
hoematuria, fever, uraemin or urinomi,
When the diagnosis s missed, the
complication  rate  increases.  Early
recognition facilitates immedinte repair
and provides betler outcome.

Treatment

Treatment of  ureternl  traumg
depends on their type. localization and
time ¢lipsed since the injury (Tab, 17)
!Elnmdinlr..' dingnosis  of a  figation
injury during an operation can  be
managed by de-ligation ond - stent
placerment.

With  open  injuries,  urne
diversion by punciure nephrostomy and
drinage of the urinary . flow  are
reguired, After the wound has healed,
an operation is performed 10 restore the
pulency of ihe ureter. The marginal
lesions of the ureter, which oceurred s
A result of endourologicnl operations,
are closed independently after the sient
15 established.

~ latrogenie lesions of the ureter,

diagnosed during surgery, are subject
o immedislc  correction,  which
depends on the type of damage. The
marginal defiect of the ureter 15 sutured
with nodal vieryl sutures: with more
Exlemsive defeets or lgation of the
Wreter perform resection of its modified
BFEIIS with e TR T TR P i
Ureleroe velnnasiomosis.

IFiatrogenic domage to the ureter
15 noL seen during surgery, its outcome
a0 be urinary leakage, peritonitis,

cicatricial contractions and ureteral-
vaginal fstles. In such cpses, and
cepecally  with the development of
postrenal nnuria, percutancous punciure
pephrostomy with drainage of urinary
Mow is shown.

In the fulure, depending on the
length  and  localization  of  the
narrowing or obliterntion of the ureter,
reconstructive surgery s performed:
urelerourcicrsnasiomosis,
urglerocystanastomosis,  and  with
cxtended or  bilotéral  conirisctions,
intestinal plasty of the ureters.

Tabh. 17 - Reconstruction
operations by site of injury

Sibe o | Reconstructinn opiinns

Lipper
ureler

Mid ureter

Ureteral r:'lmpl:unlntmn
nmln an I‘I.up Ll

L.awer
Rreier

Clomplete

- J‘tlﬂ-ﬂh'ﬂn'ipial:lalmn '
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14 Travma of the bludder

Epidemiology, sctivlogy wmed
pathophysiology
Bladder injuries are severe

imjuries to the abdomen and pelvis. The
severity of the condition of the victims
and the outcome of treaiment are
determingd not 0 much by damage 1o
the bladder s by their combination
with injuries of other organs and the
dongerous complications coused by the
flow of wrine into the surrounding
tisswes pnd abdommal cavity,

Damage (o the bladder is divided
into closed and open, isolated and
combined. They can be non-penetrting
and penctrating when all lavers of the
bladder wall are damaged and urine is
expelied beyond it In  pepcetime,
closed bladder injuries prevail. They
can be introperitoneal, extroperitoncal,
ond  combined when there is o
simultaneous  intraperitoneal  and
bladder rapture.

The frequency of damage 1o the
bladder with o closed abdominal injury
i from 3 io 16% In most coses, here
are non-bruise-splitting organ.

Closed bludder damage in most
cases (T0-B0%) is & comsequence of
pelvic  bone  froctures.  With  this
mechanism of  imjury, extraperioneal
ruptures prevall, which occur as o
result of (he swdden movement of the
bladder-prosiatic and lateral ligaments
of the bladder. The shorp tension of
dense anatomical structures, which are
its lignments, leads 10 the rupture of o
maore pliable solt-clastic bladder wall.
It is also possible direc damage 1o i
wall by displaced bone  fragments.

Intraperoneal impuries lunve o dilferent
mechanism  of  development,  The
ruptere  occurs  as o0 reswlt o wof
hydrodynumic impact on the wall of
the overflowing blndder. Such damage
gocurs evenl with mimimal  trawmatie
empact on the lower abdomen {sudden

blowy with o relased untenor
abdominn] wall,

Sympioms  amd  elinical
manifesiaiion

Rladder injurivs ane

characterized by pain in e lJower
abdomen,  which  w  especmlly
pronounced for frectures of the pelvic
bones. The brght svimptoms ol bone
mjury, especinlly with the development
of # shock, musk the manifiesutions of
intmpelvic organ damage,  including
damage 1o the bladder. It should be
remembered  that in patents  with
fractures of the pelvic bones. blsdder
and ¢ or membramos drethel rapunes
most ofien eccur, These impumies should
first be excluded froan the cxamination
of soch victims. Chinic of acule
abdomen is the man manilesation ol
imtraperitoncal mupture of the blndder
The presence of o large amount of
urine in the abdominal cavily causes &
chamecteristic  symplom  of “Yanka-
valanks", Altempling o lay the victim
lends 10 o sharp  inererse  in i
thivughoul  the  abdomen, (his 15
associaled with the irritation of a large
irimber of nerve endings due 10 the
moviement  of fluid i the  upper
abdemen. As o result, he tends 1w mke
vertical position, [44]
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Penetrating  ruptures  of  the
blodder are always sccompanied by
urinbtion disorders, the seventy ol
which is directly relnied 10 the depree
of fhe resulting defect, Despie the
heightened urge 1o urinate, mdependent
urinution is impossible. An attempt 1o
urinme beads 1o the movement of urine
out of the organ, accompanied by a
shorp increase in pain and the nbsence
of mimimal release of it with blood in
the urethra.

In ense of lae tremtment and
domage not recognized in time, severe
seplic complications develop: in case
ol extraperitoneal injury, phlegmon of
the pelvis,  and  in  intrapenitonedl
tisease, diffuse urinury periteniiis.

Magnostics

Cystopraphy s the preferred
diagnestic modality for non-mtrogenic
bladder injury ond for 5 suspected
ftrogenic blsdder trauma in the post-
Operative  setting.  Both  plain and
computed  tomography  cystography
have a comparsble sensitivity (90-
B3%) und specificity (100%),

~ Cysiography must be performed
Using retrograde filling of the blodder
With & minimum volume of 350 mL of
dilule  comrast  materal.  With
traperitoneal  extravasation,  free
Contrast medium is visualised i the
abdomen, highlighting bowel loops
Wckor  outlining  abdominal  viseers
sich as the liver.

Extraperitoneal bladder injury is

Wssockled with Mame-shaped sreas of
Conimst exiravasation in the perivesical
B0fl tissues.

Cystoscopy  is  the prelerred
method for detection of intra-operative
badder imuries. as it may directly
visualise the laceration. Cystoscopy
con localise the lesion in relation 1o the
position of the tnpgone and ureteral
orifices, A lack of blndder distension
during cystoscopy suggesis a  large
perforation,  Routine  cystoscopy  is
advised ot the end of o hysierectomy
and  every  major  gyvosecological
procedurne,

Cysloscopy 18 recommended o
detect perforation of the blodder {or
wureihm) following  suburethral sling
operations by the retropubic  route,
Rouling cystoscopy after shing insertion
through the obturalor roule s
controversial because bladder injuries
are, e bul nol  impossible.
Cystoscopy  afler transvaginal mesh
procedures 5 preferable, bul  not
mandatory.

Treatment

Conservative management

Conservative
COImprises chimecul observation,
comtinuous  bladder  drainage  and
antibiotics  prophylaxis. This s the
siandlard treatment fior an
uncomplicated  extraperitonenl  injury
due w0 blunt trauma, alter TURB or
ufter other operations in which the
mjury  was nol  ecognised  during
surgery. It is on option for an
uncomplicated  intrapertoneal  injury
afier TURE or not recognised during
surgery, but only in the shsence of
pentonitis amd ileus. In addition 1o
conservative trestment, plicement of
an  intraperitoneal  drain  has heen

treatment
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advocated, especially when the lesion
is larger.

Surgical management

The preferred method 5 two-
layer vesicorraphy (mucosa-detrusor)
with nbsorbable sutures.

Blunt non-latrogenic travmm,
Although most extraperitioneal rupiures
can be trenled conservatively, bludder
neck involvement, bone fmagménis in
the blmdder wall, concomitant recial
injury or entrapment of the bladder
wall  will  neccssitnte  surgical
intervention. There is an increasing
trend to treit pelvic ning fractures with
open stabilisation and mternnl fixation
with asteosyntheie materal,

Durnng  this  procedurs, an
exiraperitoneal  rupture  should  be
sufured concomitanily in order (o
reduce the risk of infection. Similurly,
durmng surgical exploration Tor otlver
injuries, an extrapentoncal  rupture
should be sutured concomitantly  in
arder io reduce infective complications,
Intraperitonesl ruptures should always
be mumsged by formal surgical repair
beciinme intraperitoneal urine
extravasation can lead o poritonitis,
intra-abdominal sepsis and death,

Penetrating non-iztrogenic
trouma. Thizs requires emergoncy
exploration, debridement of devitalised
bladder muscle and primary bladder
repair,. A mdline  explomtory
cystolomy s advised 1o inspect he
hladder wall and the distal wreters, In
gunshot wounds, there 5 oo strong
assochition with intestinal and rectal
mjurics; requining  faccal  diversion.
Most gunshot wounds are associaied

with two transmural injuries fentry and
exit wounds) and the bladder should be
carcfully checked for those two lesions.

Mon-iatrogenkc bladder trauma
with avalsion of lewer ahdominal
wall or perineum  and/or bladder
fissue loss. In fhese cases, direct
closure of the rawmitised Bladder will
lend to excossive tension, resulling in
ischaemia and eventually breskdown of
the repair. A bladder wall substine is
needed to repair the bisdder defects and
o restore the lower ahdominal wall or
perineum, A pedicled vasius lstenlis
myoculancous fap hos been proposed
fiw this

latrogenic  bludder  (rasma,
Perforations recornsed i
operatively are primarily closed. For
bladder injuries not recognised durmg
surgery or for intemal injuries, a
distinetion nwest be made  between
mtraperitoneal  and  extraperitoneal
injuries.

For intraperitoneal injurics. the
standurd of core is surgical exploration
with repair. 11 surgical explomtion 15
performed aller TURD, the bowel st
be mspected o nule ool concomitant
Y.

For  extrapersioneal  imunes,
explosation is only needed for large
perforatisns complicaiod by
symplomatic extruvesical collections. It
requires drainage of the collection, with
or without clusure of e perforation. 1F
bladder  perforation  is  cocoun
during midurethral sling ar I:rnl'la‘-'lt.ull'lﬂl
mesh procedures, sling re-insertion and
urethral  catheterisation  (1-2  daysh
should be performed. [43]
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Intravesical foreign body. For
perforuted or eroded meshes, the
imravesical porion most be removed
by open cystotomy or endoscopecally.
The choice depends on the surgeon’s
level of experience and the location of

the mesh. For other types of foreign
bodics, cystoscopic  removal s
performed and if this fails cystotomy is
necded.

10.5 Urethral trauma

Epidemiology, setiology and
pathaphysiology

latrogenic  wrethral  fraoma.
The most common type of urcthral
trauma seen v wrological practice s
atogenic,  due 1 cathelerisation,
nstrumeniation, oF surgery.  MNew
trestment methods and applied energy
sources con also ingure the unethn,

Trunsurcihral catheterization.
latrogentc  wrethral  rauma  wsually
results from  improper or  prolonged
catheterisation and accounts for 32% of
sirictures.  Most of these  strictures
affect the bulbar urethm. while the
bladder neck is rarely nffected in such
cascs. The size and type of catheter
used have an imporant impact on
urethrnl  stricture  formation.  Curmend
dala indicate that silicone catheters and
small-calibre  Foley  catheters  are
tssockted with less urethral morbidiny.
Implementing  training  programmes
May  significontly  decrease  the
meidence of such injuries, increase
Patsents” safety amd reduce the negative
||.1l|1._u.|=m effeets,

Tromsurethral surgery 5 o
comimon couse of latrogenic urethral
. Factors that may influence the
development of introgenic endoscopic
“!"-'thl‘ill strictures  include  elecirical
dispersion genemied by unipolar

currend and  the  diameter of the
Instruments wsed. Predisposing faciors
mast strongly sssocialed with sthicture
formation in patients undergomng TURP
are increased prostate volume, prostate
cancer and the surgeon’s experience.
Meatnl siriciures occur as a result of a
imsmatch between the size of the
instrument nnd  the dismeter of the
wrethral meatus. Bulbar strictures ocour
due to msufficient insolaion by the
Iubricont, cousinz  the  monopolor
current 1o leak To prevemt sinctures,
lubricant  gel should be applied
carefully in the urethra, The lubrican
sl be reapplicd when the resection
time is prolonged, Intermal urethrotomy
must be performed before TURP §F
there are pre-cxisting meatal or wrethral
strictures, There appears to be no
rebotionship with the durston of the
procodure  or  the  method  used
{holmium laser or raditionn] TURF) on
ihe meie of stricture formation.

Surgical treatment Tor prostate
cancer, Urethral stricture  following
prostale cancer  ireatment can oCour
anywhere frum the bladder neck o the
urcithral mestus. The rate of bladder
neck  consiricthon  aller radical
prostatectomy varies with the definition
of the stricture used and individual
practice, The risk s premsest afier
radical prosintectomy IFI.!I.'II'ﬂhiﬁE\d with



2019 | Urology

external-beam radiation therapy, In o
muliivariaie analysis, primary
treatment Iype, ope. and obesity were
found to be significant predictors for
strictune development,

Symptoms  and  clinical
minnifestation

Blood ot the meatus is the
cardinal sign of urethral injury. The
shsence of i, however, does nol mile
oul a wrethral mpury, An mability 1o
void (with a palpable distendisd
bladder) is another classic sign and is
ofien  associated with & complee
rupture. In addition, hagmaiuria ond
patine on urination may be  preseént
Uringry extrovasation and  bleeding
may result inoserotal, penile andlor
peringeal  swelling  and  ecchivmaosis,
idepending on the locaton and extent of
the traumn. The presentation of these
elinical symploms may be delayed (> |
howur). Rectal examination  showld
always be done 1o exclude an
pssociated rectal injury (up 10 5% of
cases) and may reveal o ‘high-niding”
prostate, which is an unreliable finding,
Fuiluse 1o detect a rectal injury will
cause significam morbidity and even
mortility, A reclal inury s suggested
by blood on the examining finger
and'or o palpable Inceration. Another
sign of urethral injury is difficulty or an
inghility 1o pass a urethral catheter.

A female urcthral injury should
be suspected from the combination of
pelvic  fracture  with blood @ ihe
vaginal introitus, vagimal lacerabion,
haematuria,  wrethrorrhagio,  lsbinl
swelling  andior  uninary  retention.
Vaginal exammanion s indicmed o
assess vaginal lacerutions. Symploms

of urcthral lesions caused by impropser
cothetensation of instrumeniation ore
ponile andd or perinial pain (100%%) and
wrethrl  bleeding  (86%), Failure 1o
disgmose pecurntely amd reat urethral
imjuries may lead 10 significant long-
lerm sequelse. mostly presenting o
sErCtunes,

Diagnosis in males and females

Retrograde urcthrography s
the stamdard dingnostic mvestigation
for the acue evalvation of u male
urethral  imjury A retrograde
urethrography = conducied by injecting
20-30 ml of contrast materinl while
occluding the meatus. with a balloon of
# Foley catheter inflated in the fossa
navicularis, Films should be taken in o
J-pbligue position, unless this s nol
possible because of the severity of the
pelvic fractures and associated paticn
discomfort, In an unsiable patcnt,
retrograde  wrethrography  should  be
posiponed until the patieni has been
stubilised. A urethrogrum allows for
identification of the sitc of inury and
asscssment of the extent of any nwry.
Any extrovasation outside the urethra i
puthognomonic  for  urethral  injury
However, the distinction between @
complete and  partial ruplure 15 ol
always clear. A typical image for
ingpmplete fipline shows extravasanon
from the urcthra which occurs while
the bladder is still filling. A compleie
rupture 15 suggesied by massve
extravasation withoul blisdder flling.

Treatmeni

Anterior  urcthral  injuries  aTe
usually not associated with other lifie-
threatening  injuries.  Treatment
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decisions are based mainly on the type
of imjury (bluni, penile frocture
associled or penctratingl.

Blunt anterior urethral
imjuries  are  asseciated  with
spongiosal contusion, which makes i
miwe difficult to eviluate the lmis of
wrethral  debridemient  in the  acute
phase Acute or garly urethroplasty is
therefore nob indicated, The therapsuiic
options are suprapubic diversion or (n
trial of) early endoscopic realignment
with  transurethral  catheterisation.
Urineiry diversion is maintained for 2
and 3} weeks for partinl ond compleis
ruplures, respectively.  Satisfactory
urethrul  lwminal  recanalisation  may
occur i oup 10 6G8%  affter portil
fupiures, but 15 rare afier compleie
rupiures, [44]

Penile frocture-relmted
anterior urethral injurics. In onder w
preserve  erectile  function,  pemile
fructures. regpuire carly explormtion. The
strmlegy consists of closing the tear in
the cavernosal wnica albuginea, while
e concomitant tear in the urethrs is
n;pnirn:l ol the same time. In these
circumstances, there b8 o subsioniinl
urethral tissue loss. A small laceration
can be repaired by simple closure,

while a complete rupture requires an
amastomaolic repair.

Penctrating anterior urethral
injuries.  Immediate explomtion s
advised, except when this is prechuded
by other life-threatening  injuries.
Devitalised tissues should be debrided,
ahthough  urethral and  spongiosal
debridement  should be kept 10 o
Mimmum  due o the excellem
vascularisation. For small laccrations

pid  stab  wounds, simple  urethral
closure might be sufficient. Delects af
up to 2-3 cm in length in the balbar
wrethra, and up W 1.5 cm in the penile
urethrn. can be treated by spatulation of
the wrethral  ends  ond  primary
anastomosis. In the case of longer
defecis or wppETEnd infection
{particularly  bite wounds), a staged
repair with urethral marsupialisanon
anil » suprapubic catheter s needed,
Peri- and post-operative  antibiotic
treatment is also necessary.

Blumt posterior urethral
injuries, In posterior mieres, itois
important W distinguish  between
complete and partiol ruptures. prior o
reatment, The timing of the surgical
intervention is classified as:

o immediate: = 48 hours  after
injury,

o delayed primory: 2 days w2
weeks after injury;

o deferned: = 3 months after injury,

Immediute management,
Although urinary  diversion is  not
cxsenitinl during the {irst hours after
traumia, many prefer 1o perform an

ecarly urinary diversion for three main
FCasons.

o o monitor urinary output, since
this is a volusble sign of the
haemodynamic condition and the
renal function of the patient;

o o treat symplomistic retention if
the paticnt is s1ill conscious!

(=1 ] minimise urinary
extruvasation and its secondary
effects. such as infection ang
tibrosis. Inseriion of @
suprapuble catheter is ilwiays o
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externil-beam radiation therapy, In n
milvariane analysis, primary
treatment bype, age, and obesily were
found o be sigmificant predicions for
striciure developmeni.

Syvmploms and climical

manifestation

Blood nt the meatuws s ihe
cardinal sign of urethral injury, The
absence of it however, does nod rule
out a vrethral njury, An inability 0
void (with = palpable dissended
bladder) is another classic sign and is
ofien  associated with o complele
rupture. In additon, haematora and
pain on drinstion may be  presem
Urinary extravasation and bleeding
may resull in scrotal, penile andfar
peringal  swelling  and  ecchymosis,
depending on the location mnd extent of
the tmuma. The presentation of these
climecnl symploms may be delayed (= |
hour). Recinl examinotion  should
always be done 0 exclude an
associated rectal injury (up to 3% of
cases) and may reveal o high-riding
prostate, which is an unrelinble finding.
Failure 1o detect o rectal injury will
cause significant morbidiy and even
mortality. A rectal injury is suggestod
by blood on the cxamining finger
anilor o palpable laceration, Anotler
sign of urethral injury is difficuliy or an
inability 1o pass a orethral catheter.

A female urethral injury shoull
be suspecied from the combmation of 4
pelvic fracture with blood at the
vaginal introitus,  vaginal - laceration,
heematuria,  urethrorrhagia, lu!:uml
swelling  andior  urinary  retenhion,
Vaginal examination 1 indicaled o
mssess vaginal lacerations. Syt

of urethral lesioms cosed by improper
catheterisalion or instrumentaiion are
pemile il o peritaeal pain | O09) aned
urcthral bleeding (B6%),  Failore (o
diagnose wccurately and treat urethml
injunes may lead o significant long-
term  sequelae, mostly presenting as
singiunes

Diagnosis in males and females

Retrograde orethrography s
the standard diagnestic inmvestigation
for the acute cvaluation of a male
wrethml  injury. A retrograde
wrethrogruphy is conducted by injecting
20-30 mL of contrast material while
occluding the meatus. with o balloon of
a Foley catheter inflated i the fossa
novicularis. Films should be tnken in a
30°-oblique posion, umbess this is nol
possible because of the severity of the
pelvic Mmactures and associated patient
discomfort. In un unsiable patsent.
refrograde  urethrogrphy  should  be
postponed il the paticnt has been
stabilised. A urethrogram allows. for
identification of the site of injury and
assessment of the exient of any NIy,
Any extravasation outside the urethra is
puthognomonie  for  wrethial - fngury.
However, the distinction betwocn 1
complete and pantial rupiure s ool
always clenr. A typical imaoge _f‘Jf
incomplete ruplure shows exiravisation
from the urethrn which oceurs while
the bladder is still fillime. A complete
mipture i suggested  hy  massive
exlravasation witheut bladder Glling.

Treatment

Anterior  urethral injuries  are
usumlly not associated with other life-
threatening  injurics.  Treatmer
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decisions ore based mainly on il type

of njury  (blunt. penile  [racture
axsncinted or penetrating).
Blunt anterior urcthral

Injuries are  associated  with
spongiosal contusion. which makes i
miore diffieul 1o evaluste the limils of
urcthral  debridement in the  acuie
phase, Acule or carly urethroplosty i
therelore net indecated. The thempeutic
options are suprapubic diverston or (i
trial of) carly endoscopic realignment
with  transurcthral  cotbeterisation,
Urinary diversion is maintained for 2
and 3 weeks for pantial and complele
upures,  respectively, Satisfictory
urgthrml  luminal recanalisation  may
occur in up to 68% afier partial

fupturgs, but is rare afier complete
Fuptures, [44]

Fenile fraciure-rilated
anterior urethral injuries. In order w0
preserve erectile  function,  penile
Fractures require early explomtion. The
strvlegy consists of closing the tear in
the cavernosal wenica albuginen, while
the concomitunt tear in the wethr is
repaired at the same time. In these
Ccireumstanges, theme s fo substantial
urethral tissue loss. A small laceration
“an be repaired by simple closure,
while a complete rupiure requires an
BRLslomoic repair,

Penetrating  anterior ureihral
h!]lfl‘in. lmmediste  explomtion s
ddvised, except when this is precluded
by ather life-threatening  mjurics,
f:':!h'rhﬂil::d tissues should be debrided,

tugh  urethral  and  spongiossl
debridement should be kept 1o a
Mimmam dwe W0 the  excellent
vascularisation. For small lacerstions

and  stab  wouonds, simple  urethral
closure might be sufficient. Defects of
up to 2-3 em in lemgth in the bulbar
urethra, and up 10 1.5 om in the penile
urethrn, can be treated by spatulation of
the wrcihral ends  aod  primary
pnastomosis. In the case of longer
ibelecty o ppparent imfection
(particularly bite wounds), a staged
repair with urethral marsupinlisation
and o suprapubic cotheter is needed.
Peri- and  post-operstive  antibiogic
ireptinenl (s also necessary.

Blunt  posterior  wrethral
injurfes. In posienor injuries, it is
important  to distinguish  between
complete and partinl rupturcs prior 1o
treptment. The timing of the surgical
intervention is clissified as:

o immedidte: < 48 hours after
Iy,

o delayed pnmary: 1 days 1o 2
wiecks afler mnyory;

o deferred: = 3 months afler injury.

Tmmicdiate manpgement,
Although  urinary  diversion &5 nol
essential during the first howrs ofter
Irnuma, many  prefer W perform on

early urinary diversion for three main
PSS

o o monitor annary cutpul, since
this is a valuable sign of the
haemodynamic condition and the
renal function of the patient;

o I fread symptomatic retention of
the pationt 1% still conscious;

o o minimise arinary
extruvasation and its secondary
effects, such as infection and
Mibrorsis. I nseriion of @
suprapubic catheter is alwivs »
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Dingnostics. The diagnosis of ureteral trauma is challenging, therefore, a high
index of suspicion should be maintained. In penctrating external trauma, it is usunlly
made intraoperatively during laparotomy, while it is delayed in most blunt truums

and 1afrogenic cases,

Treatment

Treatment of urcternl truuma depends on their type, localization and time
elapsed since the injury. Immedinte dingnosis of a ligation injury during an operntion
can be managed by de-ligation and stemt placement.

Proximal and mid-ureteral injuries. Injuries shorter than 2-3 cm can usually
be mamaged by & primary urclero-urelcrosiomy.

Distal ureteral infuries are best managed by ureteral refmplantation
(ureteroneocystostomy) because the primary trauma usually jeopardises the blood
supply to the distal ureter.

Between 60-90% of patients with bladder injuries coused by blunt trauma
have sssociated pelvic fractures, and 44% of patients with bladder injuries have af
least one other intro-abdominal injury,

Bladder damage is characterized by pain in the lower abdomen, which i

especially pronounced in fractures of the pelvic bones, Signs of external introgenic
bindder traumi are extravasation of urine, visible lacerntion, chear foid in the surgical
field, appearance of the bladder catheter, and blood andfor gas in the urine bag during

laparoscopy.

Diagnostics

Cystography is the preferred diagnostic modality for nnn-i.uu::g:ni-.:_b]addﬂ'
injury and for a suspected iatrogenic bladder trauma in the post-operative setiing,

Cystoseopy is the preferred method for detection of intra-operative bladder
injurics, as it may directly visualise the laceration,

Treatment

Conservative treatment comprises ¢linical observation, contimuous bladder
drainage and antibiotics prophylaxis.

Blunt non-iatrogenic trauma. Although most extraperitonesl ruptures can be

treated conservatively, bladder nock involvement, bone fragments in the bladder wall
concomitant rectal injury or entrapment of the bladder wall will necessitate SurElt

intervention,

145
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Penctrating non-iatrogenic trauma. This requires emergency explortion,
debridement of devinalised bladder muoscle and primary bladder repair, A midline
explorntory cystotomy is sdvised 10 inspect the bladder wall and the distal ureters.

MNon-introgenic bladder trauma with avulsion of lower abdominal wall or
perineum andlor bladder tissue loss. A pedicled vastus lateralis myvocutaneous flap
has been proposed Tor this.

For intraperitonesl injuries, the standard of care i surgical exploration with
Fepair.

. The most common type of wrethral trauwma scen i urclogical practice is
itrogenic, due o catheterisation, instramentation, or surgery. New  treatment
methods and applicd energy sources can also injure the urethra. Blood at the meatus

i5 the cardinal sign of urethral injury. The absence of it, however, does not rule oot a
urethral imjury.

Digpgnostics

Retrograde urethrography is the standard diagnostic investigation for the
BCule evaluation of o male urethral injury.

Treatmoent

Blunt anterior urethral injuries are associated with spongiosal contusion.
The therapeutic options are suprapubic diversion or (a trial of) carly endoscopic
realignment with transurethral eatheterisation,

Fenile fracture-related anterior urethral injuries. The stralegy consists of

cloging the tear in the cavernosal tunica albugines, while the concomitant tear in the
urethra is repaired at the same time.

Peactrating anterior urethral injuries. Immediate explomtion is advised,
excepd when this is precluded by other life-threatening injuries,

Blant posterior urethral injuries. In posterior injuries, it s important to

distinguish between complete and partial ruptures prior to treatment,
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Theme # 11: Urogenital anomalies: renal anomalies, anomalies of ureter,
anomalies of urinary bladder, anomalics of male urethra and testicular
anomalics.

Anomaly (from Greek anomalia - & deviation, roughness) - the structural and’or
functional deviation caused by violation of an embryonal development, Urogenital
anomalics are widespread and are about 40% of all congenital defects. According to
data of auiopsy, about 10% of people have various anomalics of development of

urogenital system.

11.1 Renal anomalies

Congenital renal anemalies comprise of vast spectum of pathologies and
include:

o Anomalies of guantity:
= Supernumerary kidneys:
®  Renal agenesis;
i Ansmalics in position:
& Anomalies of rotation;
= Anomalies of location (ectopia):
= lpsilateral ectopin;
- Crossed renal eclopia;
- Anomalies of renal fusion;
- Anomalies of renal fusion U-shaped and L-shaped.
- Dige kidney, _
- Unilsteral fused kidney or crossed fused renal ectopia
o Anomalies af the size:
= Renal hypoplasia;
o Anomalies of structure of @ kidoey:
= Renal Dysplosio;
*  Congenitnl megicalyveciass;
. t'_uugmlrr.::l cystic renal disease: )
Infantile polycystic renal disease: aulosomal recessive
polycystic kidney disease (ARPED): Potter type |
- I!'.'Iull:'lr_'.-':slil: dysplastic Kidneys: Potter type 11 _
- Early onset autosomal dominint polycystic kidney disease
(ADPKD): Potter type 11:
Obstructive cystic renal dysplasia: Potter type [V,
£ Ammaliﬂ of kidney vessels:
»  Accessory renal artcries,
= Renal vein anomalics:
Retroaortic or clreamaortic left renal vein,

Supernumerary renal veins.
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Anomalics ol quantity.
Anomalics in number can be in the
form of supermumerary kidneys or
remnl agenesis.

Supernumerary kidneys (Fig.
39). Supernumerary kidney i an
additional  kidoey 1o the aumber
normally present, This can refer o
more than wo sepirate or an exira
kidney coexisting with a horseshoe
kidney.

LTIy
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Supemuwmenary kidney needs 1o
|:'_'-'! differentiated from a duplex kidney.
Supernumerary  kidney  has o
completely separate renal parenchyma
and o renal capsule with a greater
mumber of calyces us compared (o
duplex kidney in which both poles are
attached with a single renal capsule and

the number of calyces does not exceed
from that of the opposite kidney. [47]

Two iypes of supemuImerary
kichney exist: dmined by a bifid ureter
und drained by a separate ureter. When
a bhifid sysltem iz present,
supernumerary kidney lies caudally and
when a separate ureler is seen then the
supernumerary  kidney i located
cranially in relabion to the normal
kidney. In such a case the ureler enters
the bladder ectopically and according
to the Weigert-R Meyer rule the urcter
moy insert medially and infenorly into
the bladder. Il both horseshoe kidney
ond a supermumerary  Kudney  eocsis
them the holf of the horseshoe kidney
on the side of the body contaimng the
supermumerary Kidney is always small,
Complications inglude renal
malignancy, SlOnes and
hydronephrosis. For the dingnosis of
supernumernry  kidney,  intravenous
pyelography, ultrasonography, nuclear
scintigraphy, CT, and MR! can be
used. On imaging, an additional kidney
is seen which i nearly always smaller
ihan the normal Kidneys with nornmal or
irnpaired renal function.

Renal  agenesis  (Fig 40
Absence of developmemt of kidney
may be due to the absence of the
metanephric blastema, maldevelopment
of the ureteral bud or lack of induction
of the metanephric blastema by the
ureteral bud, Occasionally, post-natal
invelution of multicystic  dysplastic
kidney and hydronephrotic kidney can
result in & solitary kidoney, It s
imporant o look for  additional
associated ipsilateral uropenital
anomalies which may include sbsenge
of the vas deferens, unicomuate wierus,
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absence or cysts of the seminal vesicle,
skeletal  abnormalities,  anorectal
malformations, cryplorchidism,
cardiovascular  sbnormalitics.  Renal
ggenesis can be unilateral or bilateral.
Bilsteral renal agenesis is incompatible
with postnatal life and s usually
diagnaosed ontenatally bocause it causes
maternal oligohydramnios. Cin
imaging, unilateral renal agenesis can
be diagnosed on plain flm by the
pbsence of a renal outline and medial
displacement of the colonic Mexure into
the renal bed. The contrulateral kidney,
when mnormal, shows compensatory
hypertrophy and this mey be visihle on
the plain Glm,

Anomalies in position,
Anomalies  in position  include
anomalies of rolation and location,

Anomalics ol roibation.

Nommally, the kidneys lic ot an angle of
30 degrees from the horizontal making
the renal pelviz to face medally and
shightly antgnorky.

Anomaliecs of renal location
{renal ectopia). Congenital abnormal
location of a kidney is described os
renal ectopia. I is  importani to
differcntiate. this  eotily  from  renal
ptosis which is defined as renal descent
by 5 cm or more (2 lumbar vericbrac)
in upright position. In renal ectopia, the
arterial blood supply arises ectopecally
and the length of the ureter may be
short or long depending on the location
of the ectopic kidney whereas in plotic
kidney the ureter is of normal l-:ﬂlg'lh
(may be redundant when the patien
stands) and the renal arteries anse (rom

the normal siies
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Ipsilateral ectopin. Kidney is on
the same side of the body as the onfice
of its attendand wreter. 1t s further
divided into cranial or caudal ectopi in
reference 1o relotionship  with s
normal positon.

Coudal  ectopia  are  further
divided imo — abdominal {above the
ilizc crest but below L2 vertebra), iliac
(at the level of iliac crest) and pelvic
(ocated in true pelvis)

Crossed renal ectopia, Kidney
15 located on the side of the body
opposite the orifice of s attendant
ureter, McDonald and  MeClellon
classified crossed eclopic kidney inlo
four types: crossed renal ectopia with
fusion (B5%), crossed renal ectopi
without fusion {10%), solitary crossed
renal ectopia, and bilaterally crossed

renal colopia.

Anomalies of renal fusion.
Renal lusion anomalies are classified
inta  horseshoe, disc and  unilateral
fused kidney or crossed fused renal
ectopia. Embryological basis of renal
fusion anomalies 35 related to  ther

respective  nephrogenic  blastemas
which squecze together between the

umbilical arieries at the beginning of
the cranial migration of the ureteral
buds leading to their fusion.

Fused kidneys are  usually
eclopic in  position. In all fused
kickneys, the arerial supply and venous
drainuge are grossly abonormal.

Horseshoe kidney (Fig. 41)-
Horseshoe kidney is the most commid
renal  fusion anomaly, with an
incidence of approximately 0.25% 10
the gencral population.
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1t usually lies in a lower position
than the normal kidneys because the
wthmus dees not permit ascent beyond
the nferior mesenteric artery (IMA)

Most cases are fused ai the lower
Poles by an  isthmus.  Isthmus
comprised of cither funciioning renal
parenchyma  or fibrous  tissue  that
Frisses the midline of the body,

While mos1 cases of horseshoe
kidneys  are asymplomatic  and

discovered upon autopsy, the condition
My increase the risk for:

= kidney obstruction - sbnormal
placement of ureter may lead to
obstriction and dilastion of the
kidney;

* Kidney infections - assoTiated
with vesicoureteral reflux:

Aenal hypoplasts
Fi. 44 - Renal agenesis, renal dysplasia, renal bypoplusia
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* Kidney stones - deviant
orientation of kidneys combined
with slow urine flow and kidney
obstruction may lead w kidney
Slinnizk;

* kidney cancer - Increased risk of
renal cancer, especially Wilms'
turmior, transitional cell
carcinoma, and an  occastonal
cise report of carcinoid tumor
Despite  increased  risk,  the
overall nsk is sull relatively low.

Bise Kidney. 11 is also known as
cake or lump kidney.

First identified and defined by
Glenn, dise kidney is o anomaly in
which “the entire renal substance ix
fused into one mass, lving in the pelvis,
and giving rise 1o WO separate urelers

which enter (he bladder 1 normml
relationship™,
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In rare instances, such kidneys
possess one ureter, The fused kidney
ogcupics  preverichral  or  presacral
space,

Unilateral fused Kidoey or
crossed Fused remul ectopbs: Crossed
fused remal ectopia is the second
mosicommon fusion abnormality of the

kidney.

In crossed fused ectopin, one
kidney crosses ever o opposile side,
and the parenchyma of the two kidneys
fuse, Usually, the upper pole of the
inferiorly positioned crossed eclopic

g

kidney is fused to the lower pole of the
superior, nommally positioned kidney.

The ureter of the ectopic kidney
crosses the midline and enters 1he
Bladder an the opposite side.

Types of cromsed fused ectopin
(Fig. 42):

= Superior ectopla - eclopic
kidney crosses the midline l'-ll1_*'-i
lics superior 10 the orthotopic
kidney with fusion of the poles
of kidney;

= Sigmaid or S-shaped eclopia
cotopic  kidney lies  inferiorly
with pelvis dirccted lnterally and
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the pelvis of orthotopic kidney
facing medially;

Unilateral lump kidoney - twao
kidneys:  completely fused
forming hump on one side;
L-shaped kidoey - eclopic
kidncy  les  inferorly  and
transversely:

Unilateral  dise  kidney -
kidneys fused along ihe medial
codcave border;

Inferior ectopin - cclopic
kidney crosses the mudline and
lics inferior 1o the orthotopic
kidney with fusion of the poles.

Blood supply to the ectopic
kidney most frequently arises from the
vessels. on the psilateral side but
occasionally  arises from the
contralateral side. [47]

Cross  [used renal ectopis s
typically.  ssymptomatic  and s

diagnosed ag an incidental fnding
when the patient 15 examined for other
medical discases, Complications are
nephrolithiasis, ureigropelvic junction
obstruction,  wdronephrosis,  reflux,
cotopic ureteroceles and tumors.

- 1
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On imaging, diagnosis of crossed
renal ectopia may be suggesied from
ghdominal radiograph if one renal
outlineg & nol visualised and the
opposile renal outline is enlarged or
when stones. are seen af  unusual
positions.

Excretory urography shows the
absence of a kidney in i85 normal
position with evidence of two kidneys
on the same side of the abdomen
vertically oriented one above the other,
Ultrusound can determine if the kidney

15 10 its normal renal fossa.

The presence of the wo Kidneys
on one skide ond the absence of a kidney
in the contralateral side are suggestive
of crossed ectopia

Anomalies of the size

Renal  hypoplasia.  Kennl
hypoplasia is 8 common, yel poorly
understood  and  misused  term
deseribing congenital rendl anomalses
Renal  hypoplosia s defined a8
sbnormally small kidneys (=2 5D
below the cxpected mean  when
correloted with nge or parameters of
somaie  growih)  owith  pormal
morphology  and  reduced  nephron
number.

Thix definition  predicts  that
-2 2% of the population exhibil rennl
hypoplasia, whereas  epidemiologic
studies suggest an estimated incidence
of | in 400 births.

Renal dysplasia s an abermant
developmental disease wsually
diagnosed during the perinatal and
childhood vears.  Prevalence b
estimated a1 0.1% of infants (via

plirasoumd  screeming)  omd 4% of
fetuses and fnfants (vio sutopsy siudy )
Oeccurrences may be combipned with
abnormalities m the colleching system
or associnted with complex syndromes.

Histopathology shows primitve
tubules surounded by o fibromuscular
ool lar

It is importam 1o differennate
hypoplastic kidneys from  dysplastic
kidneys. On imoging, a hypeplastic
kidney is small but otherwise nomal
whereas o dysplastic kidney i also
small but it is poorly defined with
presence of cortical cysts.

Anomalies of structurs

Congenital cystic renal disease.
The Potter classification of renal cystic
diseascs has been replaced by @
classification based on the gencoc of
nongenctic origin of the renal cystic
diseases, Genctic  discases  include
classic disenses such as autosomal
recessive (ARPKD) and dominant
(ADPED) polyeystic kidney discascs
and more recently recognized discascs,
such as glomeralocystic kidney disease
(GCKD), medullery cystic dysplasia
pispciated  with  syndromes, and
nephronophthisis-medollary cysiic
dysplasia  complex. The Polter
classification ol renal cystic disease
separates  cystic  kidoeys into e
following four types: type 1, so-called
infantile  polycystic  kidney diseasc
[ARPKD} in the genclic-nongenetlc
classification); type 2, cysiwe dysplastic
kidney discase (multicystic dysplasiic
kidney discase [MCDK] in the genetic-
nongenetic classification); type 3. adult
polycystic kidney disease (ADPKDY
and type 4, partial or intermittent
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urinary ot flavw
(obstructive dysplasia).

ohstruction

Among he nongenclic  cystic
discases. obstructive  dysplasis  and
MCDEK are the most common.
Obstructive dysplasia is associated with
urinary tract dilatotion and  vorous
congenital uropatines, MCDK results
from an early defect in the connection
between the urcternl bud and blasiema.
The result is a noofunctioning kidney,
Some cases of MCDK are genetically
trunsmitted  (discussed  lmter).  The
differential  dingnosis of obstructive
dysplasia and MCDEK includes complex
renal eysts and cystic tumors.

Autosomal recessive polycystic
kidney discase (ARPKD). This
condition is inherited in an autosomal
recessive  paltern, giving a  25%
recurrenge sk for parcnts  having
subsequent children. The kidneys are
affected bilaterally, so that in uiero,
there is typically oligohydramnios
because of poor renal function and
failure 1o form significant amounis of
fetal urine. The most significant resuli
from oligohydramnios is pulmonary
hypoplasia, so thai newbomns do not
have  sufficient lung capacity 1o
survive, imespective of any attempl to
treat renal failure. Grossly, the kidneys
are markedly enlarged and tend 1o Gl
the retroperitoncum  and  displace
abdominal contents. The kidneys tend
ti be symmetrically enlarped. The eysts
Ure quite small and uniform, perhaps |
o 2 mm on average. Microscopically,
the characienstic finding in the later
third trimester is cystic change with the
cysls clongaied and radially aranged
The few remaining glomeruli are not
Wvolved by the cysts, and the

migrvening  parenchyma i85 not
incrensed, In the second immesier, the
cysts may not be as well-developed.

Multicystic renal  dysplasia,
This condition has a8 sporadic
inheritance pottern. [t is perhaps the
most commen form of inherited eystic
renal diseaze, 1t results from abnormal
differentfation  of the metancphric
parenchymp  during  embryologic
development of the kidney, However,
in many cases it can be unmilateral, so
the affected person survives, because
one kidney 15 more than sufficient o
sustain life. In fact, with absence of one
functional kidney from birth, the other
kidney  undergoes  compensatory
hyperplasin and may reach a siee
similar to the combined weight of two
kidnevs (400 to 500 gm). Multicystic
renal dysplasia was termed "Type [1¥ in
the Potter classification. There are two
main subgroups. If the affected kidney
1% large, then it is termed "Type 1la", IF
the affected kidney 15 quite small, it can
be termed “hypodysplasia® or "Type
k",  Different  combinations  ane
possible, 5o that only one kidney or
part of one kidney can be affected and
be either larger or small; both affected
kidneys can be large or both can be
smiall, or one can be larger and the
other small. It is gquite common Ffor
asymmetry to be present.

Grossly, the cysts ure variably
sized, from | mm W | em in size. and
filled with clear Muid. There are few
recognizable glomeruli and  tubules
microscopically, and the remaining
glomeruli are not affected by the Cvatic
change. The hallmark of renal
dysplasin is the presence of “primitive
ducts® lined by cuboidal 1o eolumnar

- = JUn
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epithelium  and surmounded by &
epllagenous - stroma.  This  mereased

giroma may contain small islands of

cartilage. The liver will not show
congenital hepatic fibrosis. [47]

Multicystic renal dysplasie 18
ofien the only finding, but it may occur
in combination with other anomalies
and be part of a syndrome (e.g.
Meckel-Gruber syndrome), in which
case the recurrence risk will be defined
by the syndrome. IF this disease 1s
bilwteral, the problems associated with
olipohydramnios  are  present,  with
pulmaonary hypoplasia the mie Emiting
step Tor survival,

Autosamal dominant
polveyvstic kidney disease (ADPKD).
This condition s inherited 0 an
auiosomal dominant pattern, so the
recurmente risk in wifected families s
50% (Fig. 43).

r

Fig. 43 - Autosamal dominunt kidoey

disease
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It s pne of the most common
pgenetic discoses, with an incidence of
[ 400 fo 11000 persons. However, this
disease rarely manifests stself before
middle age. It may begin in middle
pged o older pdulis W cause
progressive renal fwilure as the cysts
become larger and the funclioning
renal parencyma smaller in volume,
This form of cystic discase s mrely
manifested prenotally or in children

ADPKD has been linked with
defects in the PKD1 gene, encoding for
polyevstin-1, and the PKD2 gene,
encoding for polycystin-2, The former
is more common. The polycysting
function in Ca2+ channels and
disruption of normal intmacellular CaZ+
homeostasis  may  underlie  cyst
formation. There are many alleles,
expluining variations  in  onsct
seventy of ADPKD.

Grosshy, ADPED resulls in very
large kidneys, perhaps up to 3 or 4 kg
ar mare. The affected kidneys ape jusi 4
mass of large Muid-filled cysts. There is
often hemorrhage into the cysts, so thit
some can be filled with grumous brown
argantzing hemorrhage, There may be
intervening normal renal parenchyma
earlier in the discase, or just [brobe
stroma late in the course. If ADPKD 15
manifested in fetuses and infanis, the
cysts may involve the gomeruli (s0-
called “glomenular cysts”). In adults, o
is common for all or pan of the Hver &
also demonsirile  polycystic  disease.
ind it is possible in some cases for the
liver 1o be more severely affecled, s¢
that hepatic foilure results, Patienis
with ADPKD are also prone (o have
berry  anewrysms  of  the cerchral
nriefies
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Cystic change with
ahstruction. In the fetus and newhom
with urinary tract obstruction. it is
possible for cystic change to occur in
the kidneys, in addition o hydroureier,
hydronephrosis, and biadder dilation
Depending  upon the pomt  of
obstruction, cither or both kidneys may
be involved, For example, posierior
rethrn] valves m o male fefus, or
urgthrl pfresin 0 o male or female
fetus, will cause bladder outlet
ohstruction so that both kidneys are
imvolved.  With  bladder  outlet
obstrsction, there will be
oligohydramnios and the appearance of
pulmennry hypoplasia,

Cirossly, this: form ol cystic
disease may nol be apparent. The cysts
may be no more than 1 mm in size.
Microscopically, the cysts form in
nssociation with the maore sensitive
developing  glomeruli  in the
nephrogenic rone so that the cysts tend
0 be in a cortical location. Thus,
“corlical microcysts™ are the hallmark
of this form of cystic discase, which is
“Type IV™ in the Potter's clussification.

i gre no o ACCOmpInying  cysiic
'-:l'llﬂﬂuﬂﬁ in other organs in association
With this discase. However, il the
ﬂ-‘:ﬂl‘ul:li'm is ol the bladder owtlet,
oligohydramnios  with  pulmonary
hypoplasia can resule.

Miscellaneous  cystic  renal
changes in adulis. Perhaps the mosl
common cystic change of all is the
ippearance of one or more "simple
Tenal eysts” in ndulis. These cysts iy
be only a few millimeters in size, or
May reach 10 em or more. They are

rarely numerous cnough so  that
intervening normal parenchyma is not
recognizable. and they are  wvery
unlikely to be the cause for renal
fnilure. These cysts are hined by a
fattened cuboidal epithelivm and filled
with glear fid. On occagion, there
may be hemorrhage into a larger cyst,
and it may appear as & mass lesion that
can be difficult to differentiate from a
renal cell carcinoma  (which may
underge  necrosis with  hemorrhage).
However, the finding of clear cells in
the cyst is consistent with renal cell
careinomi.

Persons with renal failure who
are on long-term dinlysis may develop
cvstic changes in the kidneys. These
cysts may be numerows, but pever as
large us with DPKD, and the kidneys
are still generally small, because most
dizcases  leading fo renal  failure
prodfuce small, shrunken kidneys with
end-gtage renal disease.

Medullary sponge kidney (MSK)
is o congenital condition thot  maost
ofien occurs sporadically, without a
defined inheritance panern. It is ofien
bilateral, but incidental and found only
on mdiologic imaging studies, with an
incidence of 0.5 10 1% in adulis, MSK
may become symplomatic in young
adults, with onset  of  recurrem
hematuria and'or urinary tract infection
45 8 consequenge of formation of
caleuli, which develop in 60% of cases.
Renal fuilure is unlikely to occur, bus
may resull from severe pyelonephritis
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1.2 Anomalies of wreter

Congenital anomalics of oreter
are:

* Megaurcier {primary,
secondary);
Ureterocele;

Duplex systems;
Retrocaval ureter;
Vesicoureteral reflux;
Ectopic urgter,

Megnureter (Fig. 44) is defined
as presence of an enlarged ureler with
or withoul concomilant dilstotion of the
upper collecting system. A urcteric
diameter of 7 mm ar more should be

considered & megaureler.

There are two types of this
pathology: primary and secondary,

Primary megaureter includes
all cages of megoureter due to an
idiopathic congenital alteration at the
visicoureteral junction

There wre  three subiypes -
obstructed  primary  megaureter,
refluxing primary megaureter, and

L I I

nonrefluxing  unobstructed  primary
megareter,
In ohsirucied primary

megaureter, there is dilatation above a
short (0.5 - 4 em), aperistaltic, normal-
caliber  juxtavesical section of a
parmally inseried ureier.

Refluxing primary megaureter is
caused by a shorl or absent inmmir::_ﬂ
urelier, : mngu:mul parnurcterc
diverticulum, or other derapgement af

the vesicoureteral junction

Fig. 44 - Megaureier
(ST
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Secondary megapreter ooours
as o resull of some abnormality
involving the hladder or urethra (eg.
wrethral valves, nevropathic bladder
dysfunction, urethral SIFICIUNCS,
ureteroceles, and acquired couses of
ohatruction ).

On  imaging, st voiding
cystourcthrogruphy 18 performed 10
exchide  vesicoursteral  reflux.  In
obstructed primary megaureter, it is ol
revealed, Ullmsi:lmldcm d'im‘:l::
h hrosis and uret ilato
u::m persisiently narmowed dif'l-l-iI
aperistaltic  segment.  Real-tme
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ultrasound reveals active penstaltic
waves passing to and froon the dilated
urgter above the narrowed segment and
disproportionate dilatation of the lTower
urcter relative to the upper ureter and
remal pelvis

Urcterocele (Fig. 45n A
ureterocele is o cystic out-pouching of
the distal ureter imo the urinary
bladder, It is one of the more
challenging uwrologic anomalies facing
pedisiric  and  adult  urologists,
Ureteroceles may pose o dingnostic and
therapeutic dilemma with perplexing
clinical symptoms resulting from a
spectrumy of abnormal embryogenesis
associme with anomalous development
froum the intravesical ureter, the kidney,
and the collecting system.

Ureteroceles Ty b
asyinpiomatic or may produce n wide
range of clinical skgns and symploms,
from recurrent cystitis to bladder outlet
obstruction to renal failure. Because of
the obstructive nature of ureteroceles,
the activity of the affected renal unit
varies from o normal, well-functioning
kidney 10 u nonfunctioning, dysplastic
renal segment or kidney, However,
with proper diagnosis and treatment,
the outcome remains excellent.

The following are the different
types of ureteroceles clissified by their
issockationn with the renal uiit:

¢ Single-system

wreternceles are those
mssocisted with a single
kidney, collecting
ry=tem, and ureter;

»  Duplex-syxiem
ureteroceles ure

associated with kidneys
that have completely
duplicated ureters;

& Orihotopic
(imiravesical)
urcterocele = a term
used for & ureterocele
contained  within  the
bladder. An onhotopic

urcterscels may
prolapse  into  and
beyond the bladder

neck, but the origin of
the walls of an
orthotopic  urelerocele
are  coptaned  within
the  bladder  The
orthotopic  ureterocele
usually arscs from &
single renol unit with
one collecting  sysiem
and i more commonly
diagnosed in adulis;

# Ectopic (cxtravesical)
urelerocele  refers 1o
wreteroceles with tissue
thai originates ot the
blndder nick or
beyond,  into  the
urcthra. They typically
arise from the upper
pole moiely of a
duplicated  collecting
system and are more
COMMon in the
pediatric populaiion,

Retrocaval  or  circumeaval
wreter  pesills from snomalous
development of the infra-renal portion
of inferior vena cava (IVC) and nat
from anomalous development of the

— = = | 3
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There 1s anomalous developmesnt
of |h:1 infrarcnal IVC from the right
postenior  cardinal  wvein  that |
embryologically more medial

Intravesical
ureteroce|s

Fig. 45 - Uretervcele

AtriTaiim fewrn bifpo s essrmarraad FTO0 A

Classically, the wreter crosses
pn:l?dm- to the IVC and then truvel
medially and snteriorly 10 partially

circumscribe the [ViC,
There are two types:

* Type |, the maore
commen  form,  has
sgvere or  moderple
hydronephrosis — with
extreme medial
deviation of the middle
ureteral ségment,

usually medial 1o the
pedicle or scross the
midline of the L3 level
resulting in 8" or “fish
hook™ deformity ol the
paint of ehstrection;

® |n type 2 there is mild

hydronephrosis ~ and

less medinl deviation of
the ureter.

ureterooele

8 Tl (b racchrt byt rasnpleis|

The uvrcler is noded 0
be sickle shaped at the
level of abstruction, On
mmaging, VLU  shows
charncteristic reverse -
J appcarance due o
medial deviation of the
ureters with  moderale
prox il
hydrouretcranephrosis.
Vesicoureteral reflux (VUR) is
characterized by the retrograde Mow of
uring from the bladder to the kidneys.
VUR may be sssociated with urinary
ract infection (UTI), hydronephrosis.
and  abnormal kidney development
{renal dysplasia). [47]

Early diagnosis and vigilant
monitoring  of VUR are  the
comerstones of management, Voiding
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cystourcthrography (VCUG) or
rachionuchear cystourethrography
(RMNC) i used 1o confirm the dimgnosis
of VUR. A dimercaplosuccinic acid
(DMSA) renal scan s used to evaluate
for any renol sbnormalities, Until the
reflus  resolves or the reflux s
surgically treated, the patient should
undergo monitoring with cysiography
(RMC or YCUG) every 12-24 inonths.
Serial ultrasonography can  also be
performed 1o eévalunte renal growth,
especially in patients with a history of
renal  abmormalities such as  size
discrepancy or hvdronephrosis,
Prophylactic antibiotics are prescribed
o reduce the risk of bacterial infection
of the bladder while reflux is present
Bladder manapement to ensure pood
bower urinary iract hygiene should be
considercd in children  who  have
undergone toilet training.

The International Relux Grading
sidtem clossifies VUR into 5 prades,
depending on the dogree of refrogride
filling and dilatation of the renal
collecting system. This system is based
om the mdiographic appearance of the
remnl pelvis snd calvees on o voiding
cystopram, as follows (Fig. 463

¢ Cirnde [: Unne backs
up i the ureter only,

and the renal pelvis
appears  healthy, with
sharp calyces;

# Grade Il: Unne backs
up o the weter, renal

pelvis, and  ecalyoes.
The remal  pelvis
appears healthy and has
sharp calyeoes;

# Grade 111I: Unne backs
up into the ureter and
callecling system, The
ureler and  pelvis
appear mildly dilated,
and the calyces are
mildly blunted;

& Grmde IV: Urme backs
up into the ureter snd
collecting systemn. The
wieter and  pelvis
appeir moderately
dilated, and the calyces
are moderately blunted;

e Crade ¥: Unne bocks
up into the ureter and
collecting system. The
pelvis  is  severely
dilaied, the wureler
appears torfuous, and
the calvees are severely
blunted.

Ectopic wreter. An  ectopic
urcter 15 a congenital renal anomaly
that occurs as a result of abpormal
caudal migration of ithe ureteral bud
during s inserttion 1o the urinary
bladder,

Mormally the ureler drains via
the intermal ureternl onifice ot the
trigone of the urinary bladder

In females, the most common
site for ureter insertion is bladder neck
and upper urethra (33%). vaginal
#ﬁtihu[t between the wrethra and
Irnlmlllm (33%). wvagina (25%). and
eervix and uterus [<3%),

. In males, the upeter may insert
o the lower Lrmary
posterior  urethra, seminal

bladder,
vesiele,
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ductus deferens, ejaculatory duct and
Iy the recium.
g Im these cases, the ureler draining

In complete vreteral duplication the upper pole moety frequently ends
with each segmeni having s own in an ureterocele, wherers reflux inia
urctergl onfice in the badder, the the lower moicty typically occurs,
Weigeri-Meyer rule spplics,

0 ©

Iy

Fig. 46 - 5 grades of vesicoureteral refllux
fiBuiraiies fram hilpiawe e oescs o apisadsy' 8100 Vosmaryirosier ofis w-Paioe guii

113 Anomulies of urinary bladder

The mosl commaon anomalies of » Blodder duplication
bladder nre: [ ritre unc:n}alz.rl:
o Congenita
o Anomalies of urachus; diverticulam  of @
s Bindder agenesis (rre bladder;
anomialy b, »  Bladder exstrophny;


https://tvww.liibcncfit.comAvp-contcnt/uploads/20l2/07/Vcsicouretcral-renux-Picturc.jp%7d
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o Congenital contracture
of bladder's neck.

Ripdder Sviitsuium

The umchus 15 located behimd the

phdominal wall and anienor o the
pertioneum in the spece of Retzius,

Wissehal oymn

Fig. 47 - Anomalies of urachus
AMisiratem fram “ﬁﬂvﬂh-“l'!ml-llnplllnﬂlllﬂu;m

Anuvmalies of urachus (Fig. 47).
Thl.'_l.lrm.‘hm. develops from the superior
POrtion of the wrogenital sinus and
Lomnects the dome of the bladder 1o the
wlamoie dyey dhring fetal life.

 Before binh, the urachus 15
obliterated and becomes g vestigial
structure  known oy the el il
umbilical ligwment.

In the absence

ol compiele
obliteration, the wrachys Persis Lﬂﬁ


http://nicdinro.psu.ac.th/pr/McdBoard/lmR/20l003211116l7.jpR
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either o patent urachus, urachal cyst,
urachal sinus, or urachal diverticulum.

A pecsistent urachus frequently
coexits with congenital lower urinary
tract obstruction such as  posterior
urethral  valves or  prunc-belly
syndrome. It may also coexist with
ventral abdominal wall defects such as
amphalocele. Although
adenocarcinoma of the urachus is rare,
it has been reported in patients as
young as |5 wyears of age. Patent
urachus represents the failure ol the
entire course of the urachus o close,
resulling in an epen chiannel between
the Bladder and the umbilicus.

A palenl umchus 5 usunlly
ithmgnosed 0 the neonate when urine is
noted leaking from the umbilicus.

This anomaly is demoanstrited by
retrograde injection of contrast material
imo the onfice of the channel at the
umbilical end or during VCUG in the
lsteral projection. A patent urachus
manifests a1 longitudinal US #s a
tubulisr  connextion  between  the
anterosuperion aspect of the bladder
gnd the umbilicus. Patency is better
pssessed with a lincar high-frequency
transducer due 1o the superficial
location of the urachus, Ocecasicnally,
patency  of the urachus can  be
demonstrated ot CT. [47]

Bladder diverticulum.
Congenital hladder diverticula that are
pot assocated with posterior urethral
valves or neuropathic bladder are
ynusual but not rare and ocour almost
exclusively in boys.  Bladder
diverticulum can be umifateral or

bilateral and are caused by congenital
bladder muscular anomalics

A diverticulum that occurs an ihe
ureterovesicular  junction B8 usually
called  perivreteric diverticulum,
classically known s Huteh
diverticulum, and s often associated
with VUR, This is because the
presence of the diverticulum aliers the
normal slanted insertion of the ureter
intor the biadder.

In  male infants,  bladder
diverticula must be distinguished from
profrusions of the wurinary hiadkder
bilatcrally imo the inguimal rings
antenoddy.

These outpouchings, known as
“Bladder enrs™ are transicnt and usually
disappesr with age. Lateral VOUG
usually helps differentiate between the
two  conditions.  Maost I:uludl_:lcr
diverticuls are diagnosed  dunng
evalustion for wrinnry tragt infecton.
incontingnce, or unne  relenio
Diverticula are casy to dingnose ol
VOUG, Al US, diverticula appear a5
v or ovil anechoic Mukd collections
that arise from the base of the bladder
or around the ureteric orifice.

Bladder exstrophy (also known
a= ectopln vesicae) (Fig, 48) refers 03
hemiation of the wrinnry  bindder
through an anterior abdominal wall
defect. The seventy of these defecks =
widely variable.

Bladder exstrophy is thought 1@
be caused by a developmentul defect of
the cloagal membrane which results 10
a subsequent eversion of the bladder

mucosa. This then protrudes oul as 3
mass-like lesion.



Fig, 48 - Bludder exstrophy

Modern therapy is aimed ol
sargicsl reconstruction of the bladder
and penitalin. Both males and females
afe barn with this anomaly. Treatment
is similar. In moles treatments have
been: In the modern staged repair of
exstrophy (MSRE) the initinl step is
Closure of the abdominal wall, ofien
requiring a pelvic osteotomy,

This leaves the patient with
penile  epispadias  und  unnary
incomtinence. Al approximately 2-3
¥ewrs of age the patient then undergoes
repair  of  the epispadins  afier
estosicrone siimulotion.  Finally,
bladder mneck repair usually occurs
ll"L'lLIJ'ul the age of 4-5 years, though

i% is dependent upon n bladder with
adequate capacity

brvplin L= i
mliﬂlm-‘h—hhl

wiwi'm o ladslrr-gyriiog by <ar-acsh s

ancl, most imporiantly, an indication
that the child is interested in becoming
continent. In the complete primary
repair of exstrophy {(CPRE) the blindder
closure is combined with an epispadins
repair, in an effort 1o decrease costs and
morbidity.  This  technigue  has,
however, led to significant loss of
penile and corporal tissue, particularly
in younger paticnis.

In  females treatment  has
included:

»  Surgical reconstruction of the
clitoris which is separated
inta two distinct bodies:

¢ Surgical reconstruction 1o
correct the split of the mons,
redefing the structure of the
bladder neck and urethra;


http://www.childrenshospita!.org/-/media/centcrs-and-scrvices/programs/a_e/bladder-cxstrophy-care-and-support-
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* Vaginoplasty will correct the
anteriordy displaced vagina;

o [ the anus s jvolved, it s
also repaired.

Fertility remains snd women who
were  born with  bladder  exirophy
usunlly develop prolaepse due 1o the
wenker museles of the pelvic foor

I 1.4 Anomalics of male urethra

Congenital anomalics of the
male wrethra  include  various
nnomalies due to camplex development
of urethri.

These anamnlics cm be isolated
of in association with other coexisting
mnesmalies,

They can be emegorized as
following:
= Congeniial valves:

& Postenior urethral valve;
= Anterior urethral valve:

s [Miverticula amd

outpouchings;

=  Anterior urethral
diverticulum;

* Lpcuna magna (sinos of
Giudrin;

= Cowper's land
syringocele;

& Enbirged prostatic utricle;
& Lrethral dilatation:

= Megalourethea;

& Prunc-belly syndrome -
aszociated  with  dilated
prostatic wrethra;

o Congenital urethral strictune;
# Urethral duplication;
Congenital urethral polyps.
o Congenital fistulas:

» Copngenital urcthropenneal
fistuln,

» Fistulas mssociated with
anorectal malformation;

*  Abnormal external
openinglmalformations  of  the
urethral grogve):

*  Hypospadias;
= Epispadias,

In this purt we will consider the
most widespread anomalics of urethra
{posterior urcthal valves, hypospadins
and epispadias),

Posterior  uwrethral — valves
(PUVs), also referred as comgenital
obstructing  posterior  wrethral

membranes (COPUM), are the most
cormmeon congeminl obstrective lesion
of the urethra and & commaon cause of
obstructive  urapathy in -~ infancy.
Posterior urcthral valves are congenital
and only scien in male infants {Fig, 49).

Clinical presentation depends on
the severity of obstruction, In severe
obstrection. the dingnosis s usually
made antenatally.

The fetus will be small for
restntional e angd ultrasounsd
examination will demonsirake
oligohydrammios. In less severe COsSes,
the diagnosis is ofien not apparent until
eirly infancy. Urinary tract infections
ore common in this group.

Antenatal trestment is possible,
consisting of vestcopmniotic :hl,mlil'l_.g
{allowing uring to exit the bladder vin
the shunt, bypassing the obstructed
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arcthra).  Essentially  this procedure
consists of a0 supra-pubic  catheter
performed under ultrasound guidance.
The efficacy of this  procedure is
controversial, o5 often despite  this
significant  reonl  and  pulmonary
morbidity exist. Postnatally, definitive
treatment  is  simple and  invelves
transurctiial ablation of the offending
witlvie.

Fig. 49 - Pavterior wreihiral valves
tilsirnriss fresih
-Il'hlq-nmf._ld-nh ivl
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The overall prognosis is mos
affected by the degree and duration of
obstruction,  Severc  cases  with
obstructive  ¢ystic  renal dysplasia,
oligohydramnios  and  pulmaonary

hypoplisia are often incompatible with
life.

Hypospadias. Hypospadias is an
abnormality of anterior uwrethral and

penile  development in which the
urethral opening 15 ectopically located
on the ventral oaspect of the penis
proximal 1o the tip of the glans pemnis,
which, in this condition, 15 splaved
open (Fig. 30).

The wrethral opening may be
located as fur down s in the scrotum or
perineum. The penis is more likely to
have associsted ventral shortening and
curvature, called chordes, with maore
prosomal urethml defects.

The location of the abnormal
urethral  meatus  classifies  the
hypospadias. Although sevieral
different  classifications have been
described, most physicians use the one
proposed by Barcat and modified by
Ducken, which describes the location

of the meatus afler comrection of any
issocined chordes

Descriptive  locations  described
include the followimg:

* Anterior
subcoronal );

o Middle (distal penile, midshafi,
and proximal penile);

* Posterior {penoscrotal, serol,
and perinenst),

{glamilar and

Surgery s usually recommended
for hypospadias, with the goal o
restore nommal appearance and function
to the penis. A urinary opeming thal iy
Nt surrounced by glons tissue is more
likely o “spray™ the urine, which con
CIUSE 4 man 1o sit to urinate becainse he
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cannot reliably stand and hit the 1oilet.
Downward curvature of the penis can
impair sexusl activity as an aduly.

Surgery extends the urinary
channel to the end of the penis,
siraightens bending, and correcis the
foreskin - abnormality by either

eircumcision or by repairing it 1o look
nermal (“prepecioplasty™), depending
on the desire of care-givers.

When the hypospading s third
degree (penoscrotal), or has associated
birth defecis such as chondee or
cryptorchidism, the best management
can be 0 more complicated decision. A
karvotype and endocrine  evaluation
should be fo detect intersex
conditions or hormone deficiencies. If

the pemis b5 small, testosierone or
hiiman choronic ponadotropin (WCG)
ijections may be given 1o enlarge
before surgery.

Surgical  repair of  severe
hypospadios may require  multiple
procedurcs  and  mucosal  grafling.
Preputial skin is often used for grafting
and circumcision should be avoided
before repair. In o minority of patienis
with severe  hypospadias,  surgery
produces unsatisfactory results, such as
scaming, curvature, or formation of
urethral  fistulas,  diverticula, or
sirictures. A fistula s on umwanted
opening through the skin along the
course of the urethra, and can result in
urinary leskage or an abnormal stream.
A diverticalum is an "outpocketing” of
the lining of the urethm which
nterferes with urinary flow and may
result in  posturination  leakage. A
stricture is a narrowing of the urethm
severe  enough o obstruct  flow,
Reduced complication rates even for
third-degree repair (e, Msiula rales
below 5%} have been reported in recent
vears from centers with the most
experience, and surgical repair is now
performed for the vast majority of
infants with hypospadias.

Epispadias. Epispadias is a rare
congenital malformation of the male of
female  wrogenital  apparamus  that
consists of & defect of the dorsal wall of
the urethra (Fig. 51). The extent of the
defect can vary from a mild glandular
defect 10 complete defects as are
observed in  bladder  exstrophy.
diastasis of the pubic bones, or both.

Simple epispadias occurs less
commonly than the more severe farm
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associated with exsirophy of the
bladder.

Epispadias is an uncommen and
partial form of o spectrum of {ailures of
abdominal and pelvie Tusion in the first
months of embryogencsis known s the
exstrophy - ¢pispadies comples, While
cpispndias is inherent in all cases of
exstrophy it can also, mwch  less
frequently, appear in isolation as the
least severe form of the complex
spectrum. |t occurs a5 a resull of
defeetive  migrmtion of the  penital
tubercle  primordin o the cloacal
membrane, and o malformoetion of ithe

genital ivbercle; at abowt the 5th weck
ol gestation.

plandular, penile, or complete (ic.
penopubich,

With the glandular tvpe. the
mallformation afTects the distal pan of
the urethra. With the penile type. the
entire penile urcthra is affected, with an
extemal mestus on the dorsal shoft of
the penis.

With the complete or penopubic
type, o okl deficiency of 1the dorsal
wall of the urethra and the anterfor wall
of the bladder is present. The glans is
often spamilated, and the prépuce s
clefied  dorsally with  wentral
transposition. [52]

Epispadias  vary in  severity
according 0 the Hme  of  the
pathognomic insult during embryalogic
development and can be classified as

Fig. 51 - Forms of epispading

weew S _ LN I TR Y | Bt e gy LAl T L B T
AN T AT T sl 1T e

_.A.l! forms  of epispadias  are
associled with chordee. The extent af
chordee voriey,
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In females, epispadias consists of
bifid clitoris with diastases of the
corpora cavernosa, flotteming of the
mons, and separation of the labia.

Associated defects - are  usually
limited 1o the genital iract and dinstases
of the pubic bones. In exstrophy of the
bladder, ihe lower abdommal wall s
phsent, with diastasis of the recius
abdomints muscle. Reflux develops in
approximately 40% of paticnts.

The muin treatment for isokated
epispadias 1= o comprehensive surgical

repair af the genito-urinary aren usually
during the fist 7 years of lhife,
including reconstruction of the wrethra,
closure of the penile shaft  and
mobilisation of the corpora. The mist
popular and successful lechnigue 5
known a8 the modified Cantwell-
Ransley approach. In recent decades
however increasing soccess has been
achicved with the complete penile
disassembly fechnique  dospite  its
associnlion with greater and  more
serious risk of demoge,

11.5 Anomalies of testicles

The mosi common lesticular
anomalies are erypiorchidism, ancrchia
and momorchidism.

Cryptorchidism (Fig 52) s the
most common  shoormality of male

sexual development.

Fig. 51 - Types of orvptorchidism
T ] e L e L S L B L L T P A e T
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In this condition, the 1esiis 15 nof
located in the scrotmm. It ¢an be
eclopic,  incompletely  descended,
retractile, and absent or atrophic

The most common diRgnosic
dilemma in otherwise normal boys is
distinguiching a retractile testis from o
festis that  will  not descend
spontancowsty into the scrotum.

Retractile  festes  are  mone
common thun truly undescended tesies
ind do not necd 1o be operated on,

In normal males, os the
cremaster miscle relaves of contmcls,
the testis moves lower or higher
("retructs™) in the scrotum,

This cremasteric reflex is much
mare sctive in infunt boys than obder
men, A retractile lestis high in the
scrotum can be difficult to distinguish
from a position in the lower inguinal
canal. Though there are various
maneuvers used o do so, such as using
i cross-legped position, soaping the
examiner's fingers, of examining i a
warm bath, the benefit of surgery in
these cases can be a matter of clinical

Juddpment.

In the minority of cases with
bilaterally non-palpable testes, further
lesting to locate the testes, nssess their
function, and exclude additional
probbems is aften wseful.

Pelvic ulirasound or magnetic
resononce  imoging  performed  and
inierpreted by a mdiologist can often,
bt not invariably, locate the lestes
while conlirming absence of o wterus.

A karyotype can confirm or
exclude forms of dysgenetic pnmary
hypogonadism, such as  Klinefelter

syndrome  or  mixed  gonadal
dysgenesis.
Hormone  levels  (especially

ponadotropins  and AMH) can help
confirm that there are hormonally
functional testes worth atiempting to
rescue, 0f can stimulation with a few
injections of  human  chorionic
gonadotropin to elicit a rise of the
tesiosterone level.

Oecasionally these lests reveal
on unsuspected and more complicated
imersex condition,

In the even smaller minorty of
eryptorchid infamts who have other
obvious birth defects of the genitalia,
further testing 18 crucial and has a high
likelihood of detecnng an  intersex
condition or othier anatomic anomalies,
Ambiguity can indicate either impaired
mndrogen synthesis o reduced
sengitivity. The presence of a uterus by
pelvic  ultrasound suggests  either
persistent  Millerian  duct  syndrome
(AMH deficiency or nsensitivity) or a
severely virilizmed genetic female with
congenital  adrenal  hyperplasia, An
unambiguous  micropenis, especially
woompanied by  hypoglycemia or
jsundice, SUgEests congental
hy popituitarism.

The primary management  of
cryptorchidism is watchful wating, due
1o the high likelihood of sel-resolution
Where this fails, & surgery, called
orchiopexy, is effective if inguinal
lestes have not descended afier 4-6
months. Surgery is ofien performed by
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n pedintric  urologist or  pediotric
surgeon, but in many communities still
by a general urologist or surgeon.

When the undescended testis 1s
in the imguinal canal, hormonal therapy
is sometimes  attempied and  very
occasionally  suwccessful. The mosi
commaonly uwsed hormone  therapy 18
human chorienic gonndotropin (HCG).
A serigs of WOG injections (10
imjections over § weeks is common) is
given ond the status of the 1estisfestes
15 reassessed ot the end. [52]

In cases where the Wsies ane
identified preoperatively in the inguinal
cinal, orchiopexy is often performed as
an oulpaticnt and has a very low
complication rate, An incision is made
over the inguinal canal, The testis with
acoompanying cord structure and blood
supply is exposed, parvially separated
from  the surrounding  tissues
("mobilized"), and brought imo the
scrotum. It 15 sutured o the scrotal
tissue of enclosed in g "subdurtos
pouch.”" The associated passage back
into the inguinal cannl, an inguinal
hernia, is closed o prevent re-ascent. In
patients with intraabdominal
maldescended testis, loparoscopy is
mscful w see for onesell the pelvic
structures, position of the lestis and
decide upon surgery (single or staped
procedure)

Surgery booormes .I'I'l-ﬂl'l.‘.
complicated if the blood supply is not

ample and clustic  cnough 1o be
stretched into the scrotum. In these

cases, the supply may be divided. some
vessels sacrificed with expectation of

adequate collateral circulation, In the
worst cise, the lestis must be "auto-
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transplanted” into the serotum, with all
connecting  blood vessels et oand
reconmected | “anastomosed )

When the testis s in  the
ahdomen, the first stage of surgery is
cxploration 1o locatc 1L nssess 0B
viahility, and detcrmine the safest way
to maintain or estnblish the blood
supply. Mulii-stage surgenes, ar
putofransplantation  and  aRastomosis,
gre mare often necessary in these
situstions. Just as  often,  inim-
abdominal exploration discovers thal
the testis is non-existent (vanished”),
or dysplastic and not salvageable.

The principal major complication
of all types of orchiopexy is a loss of
the blood supply 1o the testis, resulting
in loss of the lestis duc o ischemic
atrophy or fibrosis,

Monorchism (also
muonorchidism) is the state of having
only one testicle within the scootum.

This enn be dioe o

= One testicle not descending inte
the scrotum during normol
embryonic or fetal development
{3-4% of ‘normal' live births).
also  kmown as  undescended
testis or cryptorchidism. In this
case the testis is  within
shdominal cavity, somewhert
along  the normal route  of
descent - most  commonly.
within the inguinal canal. Such 2
testis has an increased risk of
mulignaney.

o One testicle may dispppear
during development (the s0-
called vanishing testis) dllﬂ' o
some intrauterine insull. Ths 1%

—_—‘
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thought 1w be most likely
vascular, such as  testiculor

Lorsion.

* CUme testicle mov have been
surgically  removed  through
orchieciomy.

* One testicle may be injured.

Anorchia (or anorchism) is an
XY disorder of sex development in
which individuals hove both tesies
obsent al birth. Within o few weeks of
lertilization, the ecmbryo develops
rudimentary gonads  (lestes), which
produce hormaones responsible for the
development of the reproductive
systems [T the wesies il o develop
within eight weeks, the baby will
develop female genitalia (soc Swyer
syndrome). If the tesies begin o
develop but are lost or cease fo
function between cight and 10 weeks,
the baby will have ambiguous genitalia
when it is bom. However, if the testes
are lost afier 14 weeks, the baby will
have partisl male penitalin with the
notable absence of ponnds.

Urogenital anomalics

Tests include observable lack of
Iesies, bow iestosterone levels (fypaical
female levels), eclevated  follicle
stimulatmg  hormone  and  luleinang
hormaone  kevels, XY karyotype,
ulrnsound or magnetic  resonance
imaging showing absent gonadal tissue,
low bone density, low ant-Miollerian
hormone levels, and surgical
explorsiion  for evidence of male
gonadal fissue,

Treptment  includes  androgen
(lestiosterone)  supplementation o
artificially initinte puberty, testicular
prosthetic implantation, angd
paychological suppoTL. Crender
Dyephoria may result in anoechic
individuals who are sssigned male mt
birth and raised as male despite lacking
the necessary masculinizing hormones
during  prenatal,  childbood, and
adolescent  development, Anorchic
incividuals who have a female identity
may be administered estrogen alone in
place of testosterane ax no androgen
Blockers are necessary due 10 the lack
ol gommds.

Anomaly (from Greek anomalia - a deviation, roughness) - the structural and/or
funﬂimla.nl_ deviation caused by violution of an embryonal development. Urogenital
anomalics are widespread and are about 40% of all congenitnl defects, According (o

dita of sutopsy, about 10% of
urogenital system,

Henal anamialics

Anomalies of gquantity. Anomalies in numbe
fupemumcrry Kidneys or renal agenesis.

people have various anomalies of development of

r e be inm the form of
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Anomalies in position. Anomalics in position include anomahes of rotation
and location,

Anomalies of renal fusion. Fenal fusion anomalies are classified into
horseshoe, dise and unilateral fused kidney or crossed fused renal ectopia

Anomalies of the size. Anomalies of the size inchucke renal hypoplasia,

Anomalies of strocture, Anomalies of structure include congenital eysiie renal
disesse, autosomal recessive polycystic kidney discase (ARPKD), mulicystic renal
dvsplasia, autosomal dominant polyoystic kidney disease (ADPKD), cystic change
with obstruction, miscellaneous cysiic renal changes in ndulis.

Congenital anomalies of ureter are;

1. Megaureter (primary, secondary);

2, Urciecrocele;

3. Duplex systems;

4. Petrocaval uroter;

5. Vesicoureternl reflux;

6. Ectopic ureter,

The most common anomalies of bladder are:
I Anomalies of wrachus;

2. Bladder Apenesis {rare anomaly);

1. Bladder duplication {rare anomaly);
4, Congenital diverculum of a bladder;

5. Bladder exstrophy;
6. Congenital contrectiure of bladder's neck,

Congenital anomalies of the male wrethra include;
1. Congenital valves:
- Posterior urethral valve;

- Antertor urethral valve!
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L. Driverticuln and outpouchings:

= Anteriar urethral diverticolum;

- Lacunas magna {sinus of Guérin);

- Cowper's gland syringocele;

= Enlarged proseatic uiricle:

3. Urethral dilatation:

- Megalourcthra;

- Prune-belly syndrome - associated with dilated prostatic urethra;
= Congenital wrethral stricture;

- Urethral duplication;

- Congenital urethral polyps;

4. Congenital fistulas:

- Congenital urethroperimenl fistula;

- Fistulns associated with anorectnl malformation;

5. Abnomal external openinglmalformations of the urethral groove):
- Hypospadias;

- Epispadias.

The most common festicular anomalies are cryplorchidism, anorchin and
monarchidism,
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Theme & 12: Urinary incontimence. Overnclive hladder.

12. 1 Urinary incontinence

Urinary incontinence is defined
by the Internontional Continence Sockcly
ps the mvoluntary foss of orine thot
represents o hypienic or socinl problem
o the individual. Urinary incontinence
can be thought of as a symptom as
reporied by the patient, as & sign that is
demonstrnble on exnminmation, and as a

disorder,

Lirinary incomtinence should not
be thought of ns o disease, because no
specific etiology exists: most individual
coses are likely multifaciorial in miure.
The etivlogies of unnary mcontinence
are  diverse and, in many coses,

incompletely undersiood,

Patients with urinary
inconfinence should undergo a basic
evaluation that includes o history,
physical examination, and warinalysis.
Additional information from o patient’s
voiding diary, cotton-swab test, cough
siress dest, measuremeni of postvoid
residunl (PYR)  wnne  valume,
eystoscopy, and urodynamic studics
may be necded in selected patienis,

Videourodynamic  studies  are
reserved to evalumte comples cises of
SIress wFimary incontinence
Vidcourodynamic stuties combine the
radiographic  findings of a voiding
cystourethrogram  and  multichanncl
urodynarmics.

Types of urinary incontinence

Four types of 1:|:inur}'
incontinence are defined 0 the Clisical

Practice Guideline issued by the
Agency for Health Care Policy and

Research: stress, urge. mixed, and
overflow, Some authors  include

functional incontinence as o Gith type
ol incontinence,

Stress inceniinence is
characterized by  urine  leskage
sssocimted with increased  abdominal
pressure  from  laughing,  sneezing.,
coughing, climbing st or o
physical stressors on the abdominal
cavity and, thus, the bladder.

Urge urinary incontinence =
involuntery leakage accomparied by of
immediately preceded by urgency.

Mixed urinary incontinence i
a combination of stress and wrge
incontinence; it is  marked DY
involuntary leakage associated with
urgeney and also with exertion, effort,
snesmg or coughing.

Functional incontinence is 1he
inability 1o hold urine due 10 reasins
other than neuro-urologic and lower
urinary tract dysfunction.

Other terms describing wrnnary
incontinence are as follows:

|. Enuresis - involuntary loss

ol urine; [
2. Nocturnal enuresis - Joss ©

urtie oeewrring during slecp;

1. Continuous grinary
incontinence - caniinuis
leakage.
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Suceessful treptment of urinary
inconitinence must be wllored 1 the
specilie tvpe of incontinence and its
cause. The oasual appropches are as
it lorws;

Stress  incontinence - pelvic
floor physiothemapy, anti-incontinence
devices, and surgery:

Urge incontinence — changes in
digt, behavioral modification, pelvic-
floor exercises, and'or medications and
new forms of surgical imtervention;

Mised incomtinence - pelvic

Noor physical therapy, anticholinergic
druges, ond surgery:

Overfow incantineice -
cotheterention regimen or diversion;

Functional  incontinence
treatment of the underlying cause,

Historical contexi

Urinary inconiingnee in - women
is not a recent medical and social
phenomenon,  but  the  relative
importance  ottributed  to urinary
incontinence as a medical problem is
increasing. Severnl factors responsible
for the increased  aftention o
incontinence can be cited. [61, 62)

First, women are more willing o
talk upenly about this disorder, Women
are realizing that, in most cazes, urinary
mcontivence is o trestable condition,
Consequently, less embarrassient and

fewer social stigmas sre sssocisted
with the dingnosis.

_ :Sﬂ:md., as the population ages,
mcontinence becomes a more frequent
concern. Uninary incontinence oflen is

the chiel reason for institutionalization
of elderly people.

Third, inferest in  urinary
inconfinence  disorders  within  the
medical community is surging. This
incressed  mterest is arising  amaong
basic scientists, clinical researchers.
and clinicians. The subspecialties of
urogynecology and female urology are
emerging, and structured fellowships
are in the credentialing process. A
Femmle  Pelvic Medicine  ond
Reconstructive Surgery fellowship s
now accredited axs a subspecialty by the
Amertcan Board of Obstetrics  and
Gyonecology  (ABOGY  and  the
Amenican Board of Urology (ABL ).

As n direct  pesuli of  this
incrensed  nterest, the public s
becoming more aware of the problem
and more active and educated shout
incontinence. Patient advocacy groups
provide pabienis access 10 information,
inconfinence products, and physicians
who have interest or spectal expertise
m these disorders. In the last decade,
funding opportunities for incontinence
rescarch  have  increased  vastly.
Subspecinlty professional organizations
and journals ore now active,

limportant  contributions o the
understinding  of the structere and
funetioning of the lower unnary tract
include an improved understanding of
the anatomy and dynamic functioning
of the pelvie Mloor and ks contribution
to comtinence. In addition, much shuiky
has been conducted 10 bolster thie
understanding of the n:umphygmh;.m-
of the bladder, wvreilirn, and |H.'|.'I-'il_'
floor, Finally, interest in the diagnosis



2019 Uralogy

and itreatment of  incontinence s
argmng.

An estimated 50-70% of women
with urinary incontinence faill o scek
medical  evaluation and  treatment
because of social stigma, Only 3% of
individuals who are incontinent and 2%
of nursing home residents who are
incontinent receive approgriaie medical
evaluation and treatment. Patients whao
are incontinenl often cope with this
condition for 6-9 vears before seeking

medical therupy,

In a 1997 survey of primary carc
physicians, about 40% repored that
thiey somelimes, rarely, or newver ask
paticnis ihout imconiinence. Moo than
4% of intermists and  family
practitioners  routinely  recommended
phsorbent pads 1o their patients as o
solution o incontinence  disorders.
Continued education of the public and
medical professionals s peeded 1o
improve  the care  rendercd o
individuals with urimary ingontinence,

In 1989, the Mational Instituies
of Healh Consensus Development
Conference estimated the annual cost
of urinary incontinence in the Upated
States to be $12.4 billion. Some expens
believe that this is o consorvalive
estimate. True costs can be difficult to
estimate becouse many individuals do
not come 1o the attention of medical
specinlists

A 2009 survey of women i @
managed care population found that the
prevalence of undiagnosed  unnary
incontinence was $3% in the preceding
vear. Some individuals pay oul of
pocket  for  adult  incontinence

undergarments. nbsorbable pads, skin
care  products,  deodomnts,  wnd

mereased laundry exponses

The psychosoeinl  costs  and
morbidities are even more difficult o
guantify, Embarrmssmen sl
depression are common, The affiected
indivichaal may experience o decrease
in social interactions, excursions oul of
the home, and sexual activity.

The pevchosocial impact on ai-
home caregivers, spouscs, or family
members mrely is considered. Kellcher
e ol developed o questionnaire (o
assess the gquality of life of women with
incontinence. This  questionnaire has
proven 1o be casy 1o use, valid. and
relable. This ool may be a valuahle
ndjunct o pretherapy and positherapy
assessment, as well as valuable 0
comparing the quality of life impact of
dilferent urodynamic dingnoses.

Several other guestionnaires are
available for urge incontincnge, SIress
incontinence, and quality of life. Many
hive been validated in many Innguages,
presurgery and  postsurgery.  The
questionnaires most often used are the
Urinary Distress Inventory (LDI)-6.
Incontinence Quality of Life (IQoL)
Questionnaire,  Incontinence Impact
Questionnaire (-7, U,
Overnctive  Bladder  Symptom and
Health-Related  Questionpaire [U-l"'*_ﬂ'
), and King's Health Questionnaire

KHOL
Pathophysiology
R iciuriiion FegUires eoordinatiofn

of severl physiological P
= ] i s
Somatic and pulonomic m:'m spillﬂ|

bladder volume inpul 0
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cord. and motor output innervating the
detrusor,  sphincier,  and  bladder
musculature is adjusted accordingly.

The cerelral corfex  exens &
predominamtly  inhibitory  influence,
whereas  the  bramsiem  Tocilitates

urination by  coordinating  urethral
sphincter  relasation  and  detrusor
e e contraction.

As the bladder fills, sympathetic
tone contribwtes o closure ol the
bladder neck and reloxation of the
dome of the bladder and inhibas
parusympathetic  tong, Al the same
time, somatic  innervation  maintains
tane in the pelvic Noor musculature ox
well as  the srinted  periurethral
miscles. [63]

When urination OCCUTS,
svipathetic and somatic tonés in the

bladder and  perureithral  muscles
diminish, resulling in  decreased
urcthral  resistance.  Cholinergic

pornsy mpatheiic lone INCredses,
resulting in bludder contraction. Unne
Mow results when biadder pressure
encecds ureihial resistance.  Normal
bladder capacity is 300-500 mlL, and
the first urge to void genernlly oceurs
between bladder volumes of 150 and
3060 ml.

Incontinence occurs  when
micturition  physiology,  functional
Wwileting ahility, or bolh have been
disrupted.  The underying pahology
varics umong the different types of
Incontinence (e, stress, urge, mixed,

refllex,  overflow. and  Functional
Ieontinence ).
Siressy incintinense

Pathophysiology

During eplsodes  of  stress
incontinence, @n increase in  intra-
abdominnl pressure (eg. from laughing,
sneezing, coughing, climbing stmirs)
mises pressure within the bladder to the
point where it exceeds the worethra’s
resistance o unnory flow, Leakage
genses whin hindder pressure apgmin
fiulls below urethral pressure.

The major couvse of stress
inconiinence 15 urethral hypermobility
due 1o impaired suppont from pelvic
Moor. A less common cause 18 an
inirinsie sphincter deficiency, usually
secondury 1o pelvic surgenics. In either
ciase, wurethrsl sphincter function s
imipaired, resulting i urme loss at
lower than wsual abdominal pressures.

In women with siress urinary
inconbinence, either or both
mechamisms may be present, although
some  authors  hold  that  stress
incontinence  docs not  develop in
patienis with poor pelvic support unless
mirinsic  sphincter deficiency is also
present, Inininsic sphincter deficiency,
resulting from loss of function of both
the imtermal and the extermal sphincier

mechanism, is the only cause of stress
incontmence in males,

Urethral  hypermobility s
related W impaired  nevromuseular
functioning of the pelvie floor coupled
with injury, both remote and ongaing,
o the connective tissue suppons of the
wethra and bladder neck, When this
occurs. the proximal wrethra and the
bladder neck descend 1o rotate away
l_md out of the pelvis ot times of
ncreased intra-abdominal pressure.
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Because ihe blidder neck and
proximil urethra move oul of the
pelvis, more pressure is transmitted 1o
the bladder. During this process, the
posterior wall of the urethra shears off
the anterior arcthral wall 10 open the
bladder neck when intrinsic sphincier
defliciency is preseni.

In  women withoul  wrethral
bypermobility, the urethra s sinbilized
during siress by three  interrelated
mechanisms. One mechanism is reflex,
of voluntary, closure of the pelvic
floor. Contraction of the levator ani
complex elevates the proximal srethra
and bladder neck, bighlens  intact
connmective tissue supporis, and cleviies
the perineal body, which mav serve s
a urethral backstop.

The second mechanism involves
intact conneclive fissue suppar fo the
bladder neck wnd  wrethra  The
pubocervicovesical or anlerios
endopelvic connective Hissue m the arca
of the bladder neck 55 muched 1w the
back of the pubic bonse, the drous
tendineus Toscin pelvis, and the perinenl
membrane, The pubouréthral lizoments
ilso suspend the middle portion of the
urethra to the back of the pubic bone.

These connective-tissue
compaonents form the passive suppons
to the urethra and bladder neck, During
times of increased  intr-abdommal
pressure. I these suppons are intact,

they augment the supportive effect of
muscular closure of the pelvic floor,

The third mechanism involves 2
bundles of striated  musele, the

urethrovaginal  sphincter  and the
compressor urethrac, forund ot the distal

aspect of the strinted urethral sphincier,
These muscles may aid in compressing
the  wrethra  shot during  siress
maneuvers. These muscles do  not
surround the wrethra, as the  stristed
gphincier docs, b e along the lateral
ani ventral ospects.

The  exact  function  ond
importance o these  miscles  ane
controversial, Some aulhors  sugpest
that ibe wrethrovaginal sphincter and
the compressor urethre mery [n":r'."i-lk'
compression and increased prossurne in
the distal uretha during times of stress,

Damage o the nerves, muscle
pnd conmective fissue of ithe pebac
floor is important in the penesis of
siress  imcontinence,  Injury  durmg
childbinh probably is  the most
impoirtint mechanism. Aging.
hypocstrogenism, chronic  connective
lissue strin due to primary loss of
museular support, activities or medical
conditions  resulting  m long-tenm
repetitive increases in intra-abdominal
pressure,  and  other  factors  can
contribute. [63]

During childbinth, 3 types of
lesions can occur: levator ani muscle
tears, counective lissue breaks, and
pudendalipelvic  nerve  denervation.
Any of these injurics can oceur 0
isolation but 2 or more in combination
are more hkely w oceur, The |l!lr1|_t-"‘-|"“i
resull may be the loss of active and
passive urcthml suppori and loss of
intrinsic urethral tone,

The loss of urethral and bladder

neck support may impair urethral
losure mechanisms during times of
increased  intra-sbdominal - pressure
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This phenomenon can be viewed in
severnl ways,

Some  hvpothesize  that  under
normal circumsionces. any Increase in
intra-ubdominal pressure is transmitied
equally 1o the bladder and proximal
wiethra, This is likely dug io the
retropubic location of the prosimal and
mid urethra within the sphere of inm-
abdominal pressure. Al rest, the wrethm
hos a higher intrinsic pressure than the
blodder. This  pressure  gradiemt
relitionship s preserved  if  acule
merepses in intre-abdominal  pressure
ure transmitied egunlly 1o both organs.

When the urethra is hypermobile,
pressure transmassion o the walls of
the urethra may be diminished as it
descends and rotates under the pubic
bone, Intrwurethral pressure fulls below
bladder pressure, resulting in urine
laass, [62, 63

A related way of descrbing the
mechanizm  of  hypermobility -related
slress  imcontinenee 8 the haommock
theory posited by DeLancey. Mormally,
an acule increase in intra-abdominal
pressure applics o dowmward force 10
the wrethra. The urethra is then
compressed  shal  against  the  [irm
support,  provided by the  antenior
vaginal wall and associated endopelvic
conmective  tissue  sheath. I the
endopelvic connective  tissue s
detached  from s normal  lateral
fixation points ot the arcus tendineus
fascia  pelvis,  opimal  wretheal
compression does not ke place.

A simple analogy 15 that of a
garden hose (urethra) running over a
pavement surfnce {antenor endopelvic

conneclive lissuc). A loree s apphed in
a downwaord direction using the foot
pincreased  iniro-abdominal - pressure).
This force compresses the hose shut,
occluding Mow. IT the same hose 15 run
through o =0l area of mud {damaged
conpective tissue), then the downward
force does oot occlude the hose but,
rather, pushes the hose deeper into the
el

An  alernotive theory of the
mechanism  of  stress  incontinence
stems  [rom  research  involving
ultrasound visualizanon of the bladder
weck and proximal urethra during stress
mancuvers, This rescarch found that
03% of patients = with  siress
incontinence displayed furmeling of the
proximal urethra with straining, and
half of thosa individuals alse showed
funneling ot rest. In addition, during
siress maneuvers, the urethra did nm
rotple and descend s o single undt;
ruther, the posterior  urethral  wall

msved farilver ithan the anieror wall

Adthough mobile, the anterior
urcthral wall has been observed 1o stop
moving, as iF wwthered, while the
posterion will continued o rotre and
descend.  Possibly, the  pubourethral
ligaments arrest robational movement
of the antevior wall bt not  the
posterior wall, The resulting séparation
of the amierior and posierior urethral

walls might open the proximal urceihral
tumen, thus allowing or contributing to
stress incontinence.

Intrinsic sphincier deficiency.
Intrinsic  sphincler deficiency s o
concition  in which  the  urcthral
sphincter i unable w0 coapt  and

generme  enough  resting  urcthral
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closing pressure to retmin unpe in the
bladder. The anatomic suppont of the
urethra may be normal.

Intrinsic sphincter deficiency is
doe o devascularization  andior
denervalion of the bladder neck and
prociimal wrethra,  The  wrethral
sphincter may  become  weik  afler
pelvic  surgery  {eg. Filed  bladder
suspension surpery] because of nearby
nerve damoge or excessive scarring of
the wrethra amnd surrounding (ssues
Additional causes of  urethml
dyvsfunction include pelvic mdiation or
neurclogic injury, including
myelomemingocele.

Women with severe  ininnsic
sphincter deficiency do not always
have the wsual urethral hypermobility
during a  Valsalva  mancuver.
Paradoxically, the urethra appears well
supported. This results in so-called lead
pipe urethra, where the urethra remains
open at rest. Whenever intra-abdominal
pressure excoods  proximal - wrethral
pressure, involuntary urine loss ensues.
Because the urethra cannotl  remain
closed, the patient expericnces almost
Continuous urinary incontinence.

Female wrethral function s
infuenced by esirogen. The lack of
estrogen al menopause lesds w atrophy
and  replacement of submucosa  (ie,
vascular  plexus) by fibrous  tissue.
When estrogen @5 administered o
posimenopausal wormen with atrophic
vaginitis. the mucoss regains its furgor,
with  simultancous  up-regulation  of
alpha-recepiors and angiogenesis of
vascular plexus. Lack of estrogen 1s @
risk foctor for developmg ininnsic

sphincter  deficiency,  bur  estrogen
replacement may reverse its effects,

Dceult  stress  inconfinence.
Siress  inconfinence  on prolapse
reduction  [previoushy  termed  latemi
stress incontinence) is & 1erm used 1o
deseribe stress  inconminence  observed
only after reduction of pelvic prolapse.
Some  believe thm  kinking of the
urethrn caused by the prolapse itsell
provides for ot lesst part of the
continence mechanizm. These panenls
may have a  hisiory of stress
icontinence that improved snd finally
resolved a5 their prokipse worsened

In diagnosing occult
incontinence, the goal is w0 avoid new-
onset incontinence following surgica
correction of prolapse. This may be
accomplished through the use of an
incontinence  procedure, such as @
colposuspension or  sling.  The
dagnosis con be mnde by stress (Cesng
with the prolapse reduced or by pessary
placement  and  pod  lesting. IH-tJ
particular method of prolapse reduction
Thns been proved superion

In a study of continent women
with severe pelvic organ  prolapse.
reduction of the prolapse with o pessary
revealed vecult incontinence in 58% of
cases. These patients were treated with
o pubovagingl  sling.  antenof
enlporrhaphy. and other um‘rm[ﬂ'lﬂllﬂ
reparstive  operslions.  Eighty-si%
percent of the patients with potentil
incontinence  sp treped  had o
postoperntive stress-related unne loss.

The group of patients with no
demonstrable  occult  inepniipence
underwent anterior colperrhaphy and
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additional  individualized procedures,
Incontinence procedures, per s, were
ol performed in this  group. Mo
patients  had  postoperative  stress
mcontimence. Mean follow-up was 40-
30 months,

This study points out that bladder
neck procedures need not be performed
il potential incontinence ks been miled
out, even if bladder neck hypermobility
15 present.  Indecd,  incontinence
procedures gre nod without their own

imorbidities  wnd  showld not  be
performed unloss necessary.
Urpe incontinence

pathophysiology

Urge incontinence iy involuntary
urine loss associnted with a feeling of
Urgency. The corresponding
wrodynamic  lerm @5 detrusor
overnctivity, which is the observition
of involuntary  detrusor contractions
during  flling  cystometry.  These
contraclions may be  voluntary or
Spontancous and may oF may nol cause
symptoms of urgency snd'or urgency
incontinemce.

However, a study using a quality
of life assessment of women with
meantinence showed that women with
urge  incontingnce  from  detrusor
Dverictivity consistently had o worse
Guality of life than did women with
tther urndynamic diagnoses

Urge incontinence mmy be @
result of  detrusor mvopathy,
neurguthy, or o combination of both
When  the idemifinble  couse s
unkuown, it is termed idiopathic urge
Icontinence,  When a definable
casutive neyropathic disorder exists,

the coexisting orinary incontinence
dizorder 15 termed newrogenic detrusor
overactivity. Symptoms of overctive
bladder or wrge incontinence in the
absence of neurologic causes  are
known as detrusor instability,

The term  overactive  bladder
deseribes a0 symdrome  of  uninary
urgency, usually occompanied by
frequency and nocturia, with or withouwt
urgency urinary incontinence, in the
absence of urinary tract mfection or
other obvious pahology. Overctive
blodder in adults 15 o disocder of
unclesr  etiology  and  incompletely
understood  pathophysiology.  For
discussion of this wpic, see the anicle
Orveroctive Bladder.,

Some mescarchers believe that
detrusor  overmctivity represents  the
premature  initintion of a  normal
micturition reflex. In vitro studies of
bladder muscle sirips from  patienis
with  detrusor  overactivity  have
demonsimted an incresse in response o
electneal stimulation and an increased
sensilivity 10 stimulation  with
ncetylcholine, These findings  may
indicate o higher sensitivity o efferent
neurologic activity or a lower threshold
of acetylcholine release needed 1w
imitnate o detrusor contraction,

A relative cholinergic
denervation may explun some of these
findings. This proposed mechanism s
mwost plasible o coases of de pove
detnmar  overactivity, which  follow
hysierectomy or other pelvic surgery,
The mechonism of denervation in
whopathic detrusor overactivity is less
certuin. Subtle ebstruction and (e
effects of aging on smooth muscle and
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pessibie comtributor,

Ancther finding described in
biwdder muscle seoimens  from
patwenis with detrusor overnctivity (s
focal s of inkdiory  medullary
neurclogie  activity.  Vismclive
intestinal peptide. ® smooth  muscle
relanant. is decremsed markedly in the
biadders of patients with derusor
overmetivity. In sddinom. Bladders of
mdivideals with detrusor overactiviry
have been found deficicnt m smooth
muscle-relsing prostaglasding,

Mills and codleagues conducted 4
comparison sudy of hlsdder muscle
anps from patienss with soere
idbopathic detrisor everactity  amd
from organ donors with no kmiwa
uralegic problems. The followmg are
some af the findngs:

| Paichy pariml denervation of
the deinsor with arens of
nomml innervariion and arcas
of reduced mnervation by
fibed  slaining  for
scetylcholinesiense;

LA redoced force of
COFnCtion in feiponse 1o
glectrical field  stimsabatiiin
This fmding 15 in conirast 1o u
proviois isly showing s
imcrensed - semsitivity o
ehecincal Nield  sumulmion,
but the muthors believe tha
the muscle snps may Bave
had wncressed sensiivity o
direel  clecincal - stimwilstion
{mom-nerve medinted i

3, Supersensitivity lo pocassiue;

4. Incresed wlevincal couphng
of cells va clHocell
junctions:

5, Varishility m the activity of
muscle strips from the same
biadder,

The nuthors believe that the
pmary  abnormaliey i detrusor
oversciivily is af the desrusor muscle
kevel with an mereasel capacity far
jponfangous  myogen  contractile
sctvity and speead of elocimenl setivity
from cell t ¢ell. resulting in detanic
conlraciion. Epsdemmlogicsl wudics
hiave shown mn mssciation hemom
detresor  oweritivity  and irritainke
bowel syndrome.  Some  suthoritics
have poposed that o syndrome of
wmoalh  muscle  dysfunction  miEy
undedic this pssociation, |#]

Anather snady demonsimicd the
presence of @ increased matio of
stmormal-to-normal cell unctions |
Paticas with bladder dysfimction, The
incecased ratio was demonstmicd most
markedly m paticnis with detnisor
overactivity, To o lesser degree, these
changes abo were ohserved in paticnts
with outlet obstraction combined wilh
detrusee  gvermtivity  and  with
iopathic scnsory ergency alone.

These authors conchaded  that
iopathic  sensory  wrgency  might
represent & milder or Jess overt vamant
of detnsor  overactiviey.  They
suggested that, in the furure, bladder
biogsy with structural evaluation of cefl
junctions might beome a usefil
cheical ool @ the  dmgnossk
evalation of Bladder dysfunction.
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One gudy proposed that urge
meontinence,  regandless  of  the
trggering. mechanism, may share 2
limal common pathwoy of myogenc
dysfunction of the detrusar, Spread of
comirsctile  siznsls via  eell-ip-cell
coaplmg was proposed ms ke Bikely
mechanizm,

Anuther possible explanatian for
detrusor preriivily im0 subgroup of
milicnts imvolves the triggermg of the
imicturition refles, by leakage of unne
wmio p funiscled and  parimlly
moompetend  progimal  urcthen,  This
theary is consisent with the findings of
detrusor  peerpetivity  coused by
cossghing or changing posstion.

In mades, corly obstraction dug o
benign prossstic  Byperplasia  {BPH)
may result in wge iocominence. The
mathophysiology of BPH & poarly
undersiood.  Relative  obstruction
develops  becsmse  of  mechanical
Ixctors, dynamic factors, ond detrusor
ahsrations.

i enlargement
of podukes of glandular  tissue
comprises (e mechamical poftion af
the disonder. The dvnamic component
i telated 1o increased sipba tone

prostatic and wrethrel smooth mwscle,
Durm dysfumction may comis of
impaired  contractility,  detruse
pveractivity, or both, In sevens cises of
obatructson. retention and  averflow
mconinence ey develop, ond 1he
upper  urimary  mel o become
damagad.

The presence of inflammation
the blshder s beheved 1w nesult m
blodder pwscle wmashility sl urge

INCORUREDIc: ) SOME  EHlNCS, A0S
dopicted tn the image below. One stady
showed  thal approximately 8% al
patients with bacterial wrinary tmact
infections hml nosmeurcpadhoc blodder
imsthility. I I:m:rm] infection and

resulis o resolution of the detrusor
overactivaty (i abowl one Balf of the
palicmis.

Nonbacteral inflamematory
condiisans. of the hladder, ncluling
mierstitial  cystitis, bave  been
wssocialed with detrusor overctivity,
Forcign bodies, includimg permancnt
sriures, bladder stomes, and neoplasms,
also. have been linked io adder
irriinbality and instabilsty. [63, 64

Mised
pathaphysialogy

Mixed imcontinemce is wrinary
iconimence  resuliing from 8
combiration of sess and  wrge
mcontinence,  Approxmately 40-60%,
of females wilh incomtimence have this
combsnation. Althoagh 11 i genemnlly
defined o= detrusor aversctivity and
smpaired wnethral funetion, the actual
pethophysiology of mixed  urinary
incomtinence is stifl being imvestigated
While generally thought of as separnic
etiologiss  for  inconliience,  some
mdfireet evidenee  may Lok these
irsoriers 0 sme nslances

In moned  incostimenie,  the
Blachler outlet is weak and the detrsor
n overactive. A clussic example of
mised incominencs 5 & patien| with
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detrusor; however, o combination of
urcthral hypermobility and  detrusor
IJ'!ﬁ!.ﬂhilll.‘}" 15 B MIOIC COMImGON SCCRario,

Mixed incontinence 1s & common
finding i older patenis with urinary
incontinence  disorders. Oflen, stress
inconinence  symploms preccde urge
incontinenee  sympioms  in these
individuals, Urgency withoul sctus
urge-related urine loss also is o
common complaint of patients  with
siress Incontinence.

Some  patients with  siress
incontingnce have urine leakage aniw
the prosimal urethra thot moy, ai frst,
trigger sensory urgency andior bladder
contractions,  which  initially  are
suppressible. Later, in a subgroup of
these individusls, myoputhic changes
may oceur in the bladder thal make the
spread of  abnormally  penerated
contraetile signals more efficient and
more difficult to suppress voluntarily.

Hellex Ineontinence
pathophysiology

Beflex  incontinence is due o
neurclogic impairrment of the central
nervous system. Common nearologic
disorders  ossocinizd  with  reflex
meantinence include stroke, Parkinson
discase, and broin  temors, Reflex
incontinence also occurs in paticnts
with spinal cord foguries and multiple
selerosis.  When  pouents  with
supraponiing or suprasacral spinal corid
lesions present with symploms of urge
incontinence, this s known as detrusor

hyperrellexia

Spinal cord injuries. interrupt the
sacral reflex arc from the .wrm:s_ucml
spinal cord, cerebral cortex. and higher

cenigrs, These pathways arg croctal for
volusitary and imvokuntary inhibigion, In
the initil phase of spinal cord mjury,
the blndder s areflexic and overllow
incomdinence results.  Later,  detrusor
hyperrefiexa usually s found upon
i ymevmie evaluation,

In  muliple sclerosis  (MS),
demyelinating plagues in the fronal
lobe or Inteml ¢olumns con produce
lower  wrinary il disorders.
Incontinence may be ihe presenting
sympiom of MS in shoul 3% of cases.
Approximately 9% of mdividuals with
M5 EXPCTICOSE  Urinry Irict
dysfunction during the course ol the
disewse,

A summary of the published
series of urodynamic Mndings in h:lﬂ
demonstrated  that i patients  with
lower urinary tract dysfunction, the
miost common urodyname diagnosis 15
detrusor hyperreflexia (62%). Detrusors
sphincter  dyssynergia  (25%) and
detrusor hyporeflexia (20%6) also wre
common, Obstructive findings  ane
much more comman in males. OF note,
the wrodynamic diagnosts may change
over time as the discase progresses.

Hemorrhage,  infarction, &
vascular compromise lo certain arcas ol
the brain can result i lower urnary
raet dysfunction. The frontal bobe-
idernal  capsale,  branstem. and
cercbellum  commaonly are  involved
sites. Initially, urinory retenbon due 0
detrusor areflexia is observed. This

may be  followed by  detrusor
hyperreflexi.
Approximately  30-70% of

patients with Parkinson disease have

I
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fower  urinary  tract  dysfumction,
Controversy exists as  to whether
specific  neurologic  problems i
patients with Porkinson discose lead o
bladder dysfunction or if  blodder
symploms simply are related 0 aging.
The extrapyramidal system is believed
to have an inhibitory  effect on the
micturition center: theoretically, loss of
dopaminergic sctivity in this aren could
resull in foss of detrusor inhibition.

_ In  patients  with  dementia,
meontinence  ond  urinery el
dysfunction moy be due to specific
invalvement of the arexs of the cercbral
cortex imvolved in bladder comtrol.
Altermatively, incontinence maoy  be
related 1o global  deterioration  of
memary,  imellectunl  capacity.,  wnd
behavior,  Urodynamically,  baoth
detrusor  hyperreflexin and  areflexia
have been found.

] CHS neoplasms may resull in
incontinenhce, Tumors of the superior
medinl fromal lobe, spinal cord tumaors
above the conus  medullaris,  and
tervical spondylosis can couse detrusor
hyperreflexia,

Owverllow

F'ﬂthﬂ'lﬂ'l}'ninlngy

The major contributing factor 10
Werflow  incontinence i incomplete
bladder  cmptying  secondary 10
mipaired  defrusor  condretility  or
bladder guilet obstruction. [2, 9]
1m|:lm'tn:|.1 detrusor  contractility  is
typically neorogensc in noture; couses
inelude diabetes mellitus, lumbosscral
ferve ilimeane [rom o,
meningomyelocele.  MS,  prolapsed
itrvertebial disks, and high spinal

inconiinence

cord injurics, Less common causes of
pverflow ncontinence include AIDS,
penital herpes affecting the perineal
area, and neurosyphilis.

In most cases, both sensory and
molor neuropathics are present, The
maximnl  Storage  capacity ol the
bilndder 15 reached, oftentimcs withouwt
the individial realizing that this has
occurmed, Inconiinence oocurs off the
fop of & chromcally over-hiled bladder.
Effective emplving 15 nol possible
becauge of mm ocontractile  detrusor
muscle,

Comimon  couses  of  bladder
oulel  obdtruction In men  nclide
bemign prostatic hyperplesin (BPH),
vestenl neck eodstracture, s urethril
sirictwres. In wamen,  urethsal
obstruction after  anti-incontinence
surgery such as a sling or bladder neck
SUSPCNSION cat result in introgenically
induced overflow  incontinence. [61,
6]

Functional incomtinence

Functional incontinence is seen
m patienss  with pomal  voiding
systemn but who  hove  difficulty
reaching the toilet becavse of physical
o psychological impediments. In some
cases, e causs i framsiend  of
reversible. In others, a  permanent
problem can be identified. The ctiology
of the ncontinence may be mrogenic,
envirommental, siuationsl, or discose
relmed.  The  following  common
mnemonic, DIAPPERS, is helpful in
rememibering the
comiributors o incominenee:

B - Dlirium

Tunetiomal
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I = Infection, urinary
- A - Atrophic wrethntis  or
vaginitis
P - Prarmacologic agents
P - Pevchiatric fikness
E - Endocrine disorders

R - Reduced mobility or
dexieriy

5 - Stool impaction

Imtegral theory

A unifying theory of the ctiology
of  sires incontinence,  urge
mcontinence, voiding dysfunction, and
fecal incontmence i women has been
proposed. The basis of the theory is
that these disorders are the resull of
ovenireiching  of  the  vagimal
ﬁmmlﬁ‘ﬂlhﬂm and HWIM
tgamenis, which usually oceurs during
childbirth.
~ Laxity of the pubourcthral
ligaments (b, anterior zone  of
damage), mid vagina (ic, middle zone),
and wierosacral ligaments (ie, posterioe
rone) moke the usinl tridirections)
support of the vagina meffective. With
the vagina no longer properly tethered
W the pelvic gmile, the usul
neuromuscular  actions  that  eccur
durng increases i tre-ahdominal
pressime - o pelvie floar  relnxation
during voiding are nol translated o
effectively min wrethral closure and

openmg, respectively,

Detrusor overctivity, according
ty this theory, occors because of the
prematire [iring ol sreich receplors n
the bladder base sccondary 10 poor

emlopelvic comneslive tissue suppo 9
the filling bladder,

The integral theory is attractive
from the standpoint of parsimany bt is
complex. The theary is hest appreciated
and onderstood  with the help of
Hiustrations o  diagrems  showing
directional force vecros.

Contimemes incontinence

This severe lype of meontnence
B chorscierized by constani or near
constant leaknge with no symploms
other than wetness, Generally, this
represents o significant breech in the
storuge copabilities of the bladder or
urcthru. Urogenital fismlas are a classic
expmple

A nonfunctioning  orethra  can
result in contmuows leakape. Scorring
md fibrosis from previous surpery.
partinl wrethral sesoction for wulvar
cuncer, and urcthral sphincler paralysis
dise ter lower mator neuron discase can
cause the urethra to fiil,

Pelvic irradiation may ot only
coise  gropenital fsiols bul in e
cases couses bladder nonconypliance
that results in continoas imeontnence.
Congenital  malformutions  of  the
genilourimary tract, such as bladder
exdrophy, cpispadias, and  ectopsc

tiselers, can resull i joial incontinence.
Pediatric urinary incontinence

Pediniric incondinence disorders
are clasified acconding 0 cause
Primary  moontinence  disosders
generally are due 0 congenital
structursl disorders, inchiding eclopie
ureter, exsirophy, epispadins, and
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patent  wrachus. Sccondary  structural
causes can result from abstruchion from
urethral  walves, congenital  urethral
strictures,  and  large ectopic
ureleroceles. In mddition, troumo can
result  in secondary  structural
incontinence.

Meuwrogenic lesions make up the
next category of pediatric imcontinence
disorders.  These  include  spinal
dysraphism, wethered spinal cord, and
spimal cord tumors,

Nonstruclural causes secouit for
mosl cases of pediatnic incontinence.
Infection and mflammation may be the
source. Dwsfunclions] voiding habits
can develop even at n voung age. Some
children may become so preoccupied
with activities thal voiding is deloved
until capacity s resched and accidents
resul. [63]

Some  believe  thail  ceranm
children develop a pattern of not
relnxing the pelvic floor while voiding,
In some cases, this can be tmeed back
o @i infection or some other noxious
stimuli. A viclous evele ol pelvie Moor
spasm, constipation, and  urisry
Fetention cam develop,

So-called giggle  incontinence
has been thought 1o represent an
underlying lempoml  lobe  seizure,
Dihwer sindies do ot support  this
theory, hawever.

Vaginal voiding B &
Pecuduincontinence  disorder,  which
May result from voiding with the legs
hield 1ou tighly 1ogether. The impeded
ow of urine may Gl the vagina. The
vagina emptics when the child stands.

Actiology

Even in an individual patient,
urinary incontinence moy hove multple
cimbogies, with varving  degrees  of
contribution to the overall disorder.
Struciural ond  functional  disorders
involving the bladder, urethra, ureters,
and surmounding connective lissue can
coniribute. In addstion, o disorder of the
spinal cord or cenirml nervous: systemn
(CNS} may be the major etiglogic
factor  in some  cases,  Medical
comorbidities: ulso con be imponand,

Finally, some cases of  unnary
incontinence may be
phormacologically indoced,

The most common couse of
sirgss  Inconiinence 0 wWomen s
urethral hypermobility  secondary 1o
poor anatomic pelvic support. Women
muy lose this pelvic support  with
postmicnopaysal eslraEen loss,
childbirth, surpery, or certain discase
states that affect tissue streneth. A less
chmmaon cogse of siress incontinence is
intrinsic sphincier deficsency, which
con result from the aging process,

pelvic trauma, SUTgEry ieg.
hystenectomy, urcthropexy,
pubovaginal  slingl, or neurologic

dysfimction.

The most common couse of
intringic sphincter deficiency i men is
radical  prostatectomy  for  prostaie
cmscer oF irnnsurethral resection of the
prostate for  benign prosiatic
hyperplasia. A less common couse of
intrinsic sphincter deficlency i traums
W the bladder neck or prosiate.
resulting from pelvic fractre due 1w
high-impact deceleration injuries. [62)
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Contributing foctors with aging-
related urinary meontinence mclude a
weakening  of  connective  lissue,
gemitounmary  atrophy due o
hypoestrogenism, mcreased  mcidence
of contributing medical  disorders,
imcreased noctumal  diuresis,  and
impairments in mobility and cognitive
functioning,

Other factors thot may increase
the risk of developing incontinence
include obesity, straining at slool as a
child or young adult, heavy manual
labar, chromic obstructive pulmonary
disease, ond smoking. In many cases of
imcontinence that are due 1w detrusor
oversctivity, the problem is idiopathic
Il P HELTE

In & prospective cobort study of
5391 young women from  the
Australian  Longitudingl  Siudy  on
Women's Health, depressive sympioms
were nssocialed with 37% higher odids
of having urinary incontinence afler
sdjustment  for  seciodemographic
factors, body moss  index, health
behaviors, and reproductive factors.
Having physician-diagnosed depression
was assochted with 42% higher odds.

A review of women with I.'_'fpﬂ_l
diabcies mellitus who participated 0
the  Dinbetes  Comrol  and
Complications Trial (DCCT) and it
observational  Tollow-up  study.
Epidemiology of Diabetes
Interventions and l.'_tcrmph-:a_l.'lﬂl'l-'i
(EDIC), found that incident uﬁnl{::;"
incontinence was  ssociaied “"I
higher hemoglobin Alc IVEH

control might reduce the risk of unnary
incontinence in sich patients.

Less frequent causes of urnary
incomtinence inelud Lﬂmpllc.llllll!“.:‘
urologic procedures or pelvie radit :
therapy. In the pediatric pu|1u|.1lml'l-.h'|
includes  enuresis  and ﬂm!c'nunf
abnormalities  of  the geTibeMErm
sysiem,

Transicnt causcs

Transhci urinary incontinence 2
aften scen  in both cliberly
hospitalized  paticnis. The mAc oot
DIAPPERS is u good wiry 10 remel o
mast of the reversible COUsER
incontinence, as follows:

D Delivium or acule confuskon

P 1
I: Infection (symplomitic uTl

A:  Atrophic vaginitis
urethritis

P Pharmaceutical agerts

P: Pasychological disorder®

{depression, behavioral r.limumnnﬂﬂ

L
E: Excess uringe ouipul !1_1“ o
excess  Muid  intoke, Ill:'nlﬂ-‘_::;ﬂc!‘
caffeinated  beverages, l-l!l S
periphernl  edema,  congestive
fﬂ-“l.]r'l'.!. ar ﬂ'lmbﬂh: d{mrdcri Fu,nh ﬂ
Iryperglycemin or hypercaleemin)

R: Restricted mobility (i
ahility 1 reach a bathrom in timel
5: Stool impaction

In addition o urinary tract
infection. conditions such as bladde?
pancer, bll:llddﬂl‘ stones, and forcigh?
bodies cun uritate the bladder, pesulting
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in imvelutary hladder contractions and
incontinence. Less common infectious
cuuses  of  overflow  inconfinence
include AIDS, genital herpes affecting
the perineal arca, and neurosyphilis.
Stones o neophans may also result in
incontinence due 1o obstruction.

Nearological couses

Cortical  |lesions  (eg,  from
Sokes, lumors,  GReurysms.  of
hemorrhages) can lead 1o inappropriate
voiding secondary 1o depressed social
awareness, decrensed sensation, andor
Wappropriatc urcthral sphincter
relaxation.  Cerchrovasculye  discase
doubles the sk for  uninary
Incontinence in older women,

Spinal cord lesions can  alter
sympathetic and parasympathetic tone,
resulting i urinary  incontinence.
Peripheral nerve  discase  such
diabetic peripheral  neuropathy  can
tause urimary imcontinence through o
contmctile dysfunction of the bladder.

Metasialic carcinoma can couse
epidural spinnl cord compression. Beck
Pain s the initial symplom in mos
cises, Almost 20% of cases involve the
lumbosacral spine. IT the sacral cord is
mvolved, wrinary  incontinence  or
felention ean bhe expected. Urinary
Mcontinence  symptoms  represent an
infavorable prognastic indicator in this
Plient population. Early diagnosis and
treatment of spinal cord compression i3
extremely imporiani.  Paraplegin o
Quadriplegia can develop within hoars
or days after the first newrologic deficit
Appears,

52-8% perve  rool  djury
(hemiation) can  comse  bladder

dysfunction. Canda equina syndrome
can develop in patients with a large
centrally protruding  disk. Symptoms
include bilaternl leg puin and weakness.
soddle anesthesia, wrinary retention or
incontinence, snd fecal retention or
fpeontinence. 11 & wmponant o
recognize this syndrome carly because
there is a high nsk for chronic
peurclopic  deficits i trestment s
delayed.

Hemi-cauda  equing  syndrome
{from a hemiated lumbar disk) can also
manifest s yrinary  incontinence. I
presents s umiloteral  leg  pain,
umiliteral sensory deficit in the 51-55
dermatimies, and urinary incontinence
or urinary retention. These patients
require urgent neurosurgical
consultation for emergency surgery,

Multiple sclerosis should be
considered in any  patient  without
evidence of urinary tract infection who
has epizodic or rupid onset of urinary
symptoms. Urinary incontinence may
pecur by itsell or may be accompanied
by oiber vague neurological symptoms.

Patienls  with @  peurogenic
disorder such a5 myelomeningocele
may have an open bladder neck tha
resulls in severe intrinsie  sphincter
deficiency and urinary loss.

Pharmacologic couses

Many medications contribule (o
urinary  incontinence,  dirceily  or
indirectly. Medications must always he
considered 28 the cause of new-onser
urinary incontinence - especially in
elderly PErsoans, in whom
polypharmacy is oflen encountered



Medication may resuh i
incontinence throuph the  follpwing
mechandsms:

|. Drugs with anticholinergic

properires oF sule cffccts (o,
antipsychobics,
antidiepressants) - Linmary
retention angl thus everflow
inconbinence

1 Alphe-atrencrgic agonists - -

Urimary retention and  thus
overflow uriary inconlinance

3. Alpha-nniagonist - Urethral

neloxatien

4 Diurctics - Overwhelming of

bladder capacity in clierty
peérsuns

5. Caleum channel blockers -

Decrensed  smooth  muscle
contrachility in the bladder,
causing urinary reieation with
overflow incontinenos

6. Sedasive-hypnotics .

lmmability  secondary 10
sedation, leading 1o functional
incontinence

7. Angiotensin-converting

enzyme (ACE) inhibitors -
Diuretic effect, a5 well a5 side
effect  of cough wath
relnxstion al F':Ilpjg oy
musculature, can exacerhate
imcoalinente

8. Antiparkimson medications -

Urninery  wrgemcy  and
constipation

Epideminlogy

The procse  prevalence  of
wrmary meoatinence 15 difficall o
estimaie. Pant of the dilficulty has been
in definng the degree. quantity, and
frequency of unine kas pecessary o

qualify a5 patholozic, with varving
definitions among stabes.
Consequently, the  provalemce  of
wrinary incontinence reporied in the
iierngure is vared.

Im adddition, urinary meontinence
i onderdiamosed and underreponied.
An estimmicd 50-70% of women with
urinary  incontingnce il w0 seck
medical  evabuntion  and  ireatmcnl
because of socsal stigmus. Only 5% af
incontiment  mdividualy i the
commumnity and 2*% in mursing homes
receive appropriate medical evaluation
and  treatment.  People  wilh
incantinence  often  live  with  this
condition for 6-8 venrs before secking
medical therapy.

In a Swedish sudy of 9197
nulliparous. women aged 25-64 years,
the mie of unnary incontlinence
iereased from 9.7% in the youngest
women with a body mass index <23
kgm2 1o 454% among the obdost
women with o body moss index =35
kg/m2. In a Duich siudy of 1257 adulis,
the prevalence of urinary incontinenes
wits 49.0% n women versis 22.6% i
men. In both men and women, the
prevadence  of  orinary  incontinence
increased with nging,

Unnary incomtmence hus been
eilimated fo affect 1013 mailon
peaple n the United Stases and 200
million people worldwide, The cost of
treating urinary incontinence in Lind
States alone is $16.3 billion, 75% of
which is spent on irestment of women.
Urmary  inconlinence can result m
proloaged hospital admission, urnary
tract infections, comuce dermatitis, and
Eafls. Urinary incontinence is o leading



cause of admissson w o nursing homs
when [nmsilies Timd it 100 diffieull o
care foe a reluive with incantinence.

Sen- gnd pge-related patierns

Age is the single fargest nsk
factor  for wrnary  ncontinence,
although m  any  oge,  unnPary
meominence is more than 2 times more
cortiman in femades than in mandes.
Urinary incontinence affects up 1o 7%
of children older than § vears, 10-35%
of adults, snd 50-84% of the ekderly
pefaoms in loag-term care facilities. The
incidence of wrinary incontinence is
| 4% of adubts aged 15-24 years and
L9% of those aged 35-64 years,

In o cross-sectional analysis of
winmen whe participated in the 2005-
06 Nationol Health and Nutrition
Examination  Survey  (NHANES),
Nygaard et al demonstrated that the
prevalence of unimary incontinence
imcrensed with age, bul reporied a

bewer overall prevalence than other
rescarchers. The prevalence was 6,9%
in women aged 20-39 years, 17.2% m
these aged #0-5% years, 23.3% in those
aged B0-19 years, and 31.7% in women
older than 80 years, [33]

An  age-related  patiern  also
appeats in the predominant type of
urinary incontinence cxperienced. In
general, stuches have shown that siress
urimary incontinence lends o be more
COMMOn N women younger than 63
years, while urge urinary incontinence
and maxed urinary incontinence 15 more
commen in wormen older than 65 years.

Stress. incontinence affects 13-
6% of women—bath young amd old
individunls, More than 25% of
mulliparous  young  college  athbetes
experience stress incontinence  when
participaling in sporis. [33]

12.2 Owvernctive hsdder

A normal Madder  finctions
through & complex coordination of
musculoskeletal.  peurelogie,  and
peychological functions thai allow it to
Gill and empty, The prime effecior of
cantinence i the synergic relaxation of
detnssor muscles and controction of
bladder neck and pelvic Noor muscles

Vanous efferent ond  afferent
neurnd pathways and pewrolransmittors
are ivolved. Central neurotransmitiers
lez. platamate, serotonin,  and
dopamine) are thought 1o have & role in
urnation. Glutamate s an excitatory
nourotransmitier o pathways  tha
contrel  the  lower wrinary  troct.

Servlonergic pathways facilitale wrine
siorage. Dopaminergic pathways may
have both mhibilory and excitatory
effects on urination. Dopamine D]
receplors appear to have @ role
suppressing bladder sctivity, whereas
dopamine DY receptors  appear 1o
Facilitate voiding

In bladder filling, sympathetic
nerve fibers that originate from the T1
o LI segments of the spinal cond,
which innervate smooth-mascle fibers
around the bladder neck and proximal
urethra, cavse these fibers 1 conimer,
allowing the bladder 1o fill As (he
bladder fills, sensory streich receplors
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m the bladder wall trgger a central
nervous  system (CNS) response.
During bladder filling, the Intravesical
pressure rermains low as a resalt of the
viscoelastic propertics of the  hladder
and antngonism of the parasympathetic
ACTVOUS Sy siem,

The parasympathetic nervous
system {PNS) causes contraction of the
detrusor, while the muscles of the
pelvic floor and external sphincier
relax, The PMNS fibers, as well as those
responsible  for somatic  (voluntary)
control  of  mcterition  (urination),
originafe from the 52 o 54 segments of
the spinal cord in the sacral plexus. The
sinatic fibers mmervate the external
sphincter and are responsible for the
voluntary control of continence in the
face of » pressing desire to void.

The normal adult  bladder
peopmmodates I00-600 ml. of urine; &
CHNS  response i usunlly  inggercd
when the volume renches 400 ml
However, unination con bé prevenied
by cortical suppression of the PNS or
by voluntary contraction of the externnl

sphincter.

Pathophysiology

OAB appears 10 be multifactorial
m both etology and pathophysiology.
Sympioims of OAD are ﬁu,gucﬁliwl ol
underlying  detrusor  overachivily
Overactivity of the detnsor muscle
neurogenic, mypgenic, or idwpathic m
origin—may Tesult i urinary UrEency
and urgency incontingnce.

The role of the M2 receplor in

bladder is not  well
fromm srnall stadies
ol e M2

the  human
established.  [ata ;
demonstrating up-regulation

recepior in ceraunm pathologic  siafcs
sugges! that it may have a role in
detrusor  overnctivity  related 1o
obstruction and spial cord injury

Binding of aceryichalme o the
M3 receptor activates phospholipase C
via coupling with G proteins. This
pction cuuses the release of calcium
from the sarcoplasmic reticulum and
contrection  of the  bladder  smooth
muscle. Increased  semsitivity 10
stimulation by  muscarinic  receptors
may lead to OAB.  Lenkage of
acetylcholing from the pmm'_i.rmpﬂ!h‘ﬁif
nerve  lerminal  may  lead W0
micromoticn of the detrasor, which
may sciivale sensory affcrent [ibers,
leading to the sensation of ITESRCY.

Sensory afTerent nerves miy also
ploy a mle in OAHB, Activalion ol
normally quiescent C sensory [fibers
may help produce symploms of DAB
in individuals with neurologic and
other disorders.  Severnl types of
receplors klentified on sensory ACrves
muy have a role in OAB symploms-
These include  vanilloid, purinergie
neurokinin A, and nerve growth [Bclor
receptors. Substances such as nire
oxide, calcitonin pene-related protei.
and brain-derived neurotropie F:rcliﬂf
may also have u role in s fniing
sensory affereni fbers in the huwman
bladdir

Once thought to be biclogically
inert, the urothelium may also huve A
role in AR [see the image belowl
The urothelium communicates directly
with suburothelial afferents acting 2
luminal sensors. Low pll high

maETUm concentralion, nndi_ —
psmolality in the urine can inifluenct
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sNsOrY  nerves,  Activation  of
suburothelinl  niferemt fibers without
changres in the smooth musele may lead
o urgency.  Activation  of  the
subrothieliol alferents in the presence
of enhanced smooth-muscle coupling
may lead o wurgency and unstable
detrusor contractions.

Actiology

AR % pramarily o
newrommissculnr problem i which the
detrusor muscle contructs
imappropriately during blndder Glling
{ie, storage phose). These contractions
ofien secur regardiess of the amoumt of
uring in the bladder OAB may resuli
from a number of different causes, both
neurogenic and nonmeurogenic,

Mewrologic  injurics  thal  may
couse OAR inchude the following:

I. Spinnl cord injury
2. Siroke

Meurologic  disesses  thot  may
enuse OAB include the following:

. Muliple sclerosis

. Dementia

. Parkinson diseasce

. Medullary lesions

. Diabetic neuropathy
Detrusor  overactivity can also

occur in the absence of a neurogenic

etivlogy.  Contractions  can  be

spontancous o induced by rapid filling

of the bladder, posiural changes, or

even walking or coughing. Because

these causcs are nonncurogenic, the

pressing need to unnate can be

comtained for a few minues from when

il b5 first sensed. [58, 60)

= 2 L s L

Idiopaihic OAB s OAB n the
pbsence of anv underlving neuralogic,
metabolic, or other couses of OAB. or
conditions that may mimic OAB, such
a5 urinary froct  infection, bladder

cancer, hladder  sones,  bladder
inflaminntion, of  bladder  oitley
abstruclion,

Cernin medications may lead 1o
sympioms of OAB, Diuretics can cause
urge incoptinence becanse of increased
bladder filling. stimulating the detrusor.
Bethanechol can  also  cause urge
imcantimence hrough s stmulaton of
bindder smomh-muscle contraction,

Hean  failure of  peripheral
venous and vascular disease can also
comfribute 0 symploms of OAB.
Duning the day, such individuals have
excess flud collect in  dependent
positions {feel and ankles). When they
recline o go to sleep, much of this
Muid becomes mobilized and increases
renal ouiput, thereby increasing urine
output, Many of these patienis describe
ingreased nocturia thet  manifests as
OAB.

Cinly in mre cases does it prove
impossible 1o identify o specific cause
{ichiopathic DAR),

Risk fctors

Severnl sk factors  are
associed with OAB. White people,
persons  with msulin-dependent
disbetes, and  individuals  with
depression are 3 times as likely 10
develop OAB. Other risk  factors
thchude the following:

I. Age =75 years
2. Anhrits
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1 Use of oml hormobe

replacement therapy
4. High body mass index (BMI)

The physialogic changes
azsociated with oping, such o8
diecressed bladder capacity and changes
in mscke one, favor the development
of OAB when procipitating faciors
intervene, In postmenopausal women,
many of these changes are related to
estrogen deficiency. Estrogen
deprivation therapy in younger wamen
with breast concer has  also  been
associated with increased risk for OAB.
Perhops the most imporiant age-related
change in bladder function that leads 1o
incontinence is the increased number of
involuntary  bledder  contractions
{detrusor instability ).

Any disruption in the miegrabon
of musculoskelen] and  newrologic
responses can lead o loss of control of
normal bladder function and 10 uege
InCOTHlmeEnce

Epidemishogy

In the Mationnl Overnctive
Bladder Evaluation (NOBLE) sy,
which evaluated 5204 adulis 18 vears
of age and older who were
representative of the US population by
sex, nge, and  geographical region,
| 6.5%: ol the study partpunis met the
criterin for OAB. OF these, 6.1% met
the crteria for OABR with urgency
incontinence, and 1004% met criteris
for OABR without urgency incontinence.
Among individuts with OAB  with
urgency incontinence, 45% had mixed
meonlinendd  symploms  {urgency
incontinence plus siress incontinence).
Data in the stwdy were gathered with

the use of o computer-ssisted
telephone  interview  gueshionnnire,
OAB  affects millions  of  people
worldwide, regardless of race. The
frequency dan on OADR foiind in
Europe are similar 1o that found ko the
United States

The prevalence of OAB
mereases with age. However, OAB
shauld not be considered a noermal part
of aging, Twenty percent of the
population aged 7O wears or alder
report symploms of OAB: 3% of
those oged 75 years or older repof!
symploms: Men tend 1o develop OAB
slightly later in life than womin di.

In the MOBLE glud!.:. “_“"
prevalence of OAB was similar :"
women and men (16.9% and 1670
respectively). However, the pm’n]:nﬂf
of incontinence nssociated with ﬂﬂg
differed. Among women. 93
sported. hoving  (OAB:  wilh
incontinence: 7.6% repored having
DAB withoul ingontinence. In contrast
mere  men  repoened [T o
without incontinence { 13.4%) that th:
incontinence (2.6%). In wormeh. ',.
prevalence of OAB  with ufllf“_'ih
urinary moonbinence inereased :;""
ingreasing body mass index 1B _n;
whereas fn men, no difference b
Tinimal.

Milsom et al, in a pupulutru:;:
based survey (conducted by mh.'ph';“l
ar direct interview) of 16,776 mel

i from b
women sged 40 years or older o the

; " fi
general population in Eurape. aie
overall prevalence of {J'.I\.l_'!- Ej'mllt:ﬁ
i be I66%. The mun ﬂql-l:w :
mensures included (he preval

urinary frequency (= mEcturitions

e
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day), urinary urgency, and urgency
incontinence.

Freguency was  the  most
commen symptom (55%), followed by
urgeney  (34%) amied UFgency
incontinence {36%). The prevalence of
OAB increased with age, and rates in
men amd  women  were  similar,
Symploms of urinary urgency  and
frequency were similar between both
sexgs, but urgency incontinence was
mare prevailenit in women than in men.

DAB in men 8 often related to
obstruction; therefore, it muy be
ilh{l'l.'lrl;lm o diiferentiaie  bebween
obstruction and imitntive  symploms
before the initiation of treatment

Treatmeni

If a specilic cause of overactive
bladder (OAB) symptoms is identified,
i should be treated appropriately; for
example, urinary tract infection (UTI)
should be wesied with antibiotics,
while atrophic urcthritis can be treated
with topical application of estrogen
vagimal cream. For idiopathic OAB, the
three main treatment approaches are
behavioral therapy, pharmacotherapy,
e surgery. The choice of a particular
restment depends on the severity of
the symproms and the extent that the
symploms interfere with the patient’s
lifestyle,

Cuidelines for the treatment of
UAB by the American Urological
Association (ALA) and the Society of
Urodynamics, Female Pelvie Medicine
and Urogenital Reconstruetion (SUFU)
ncluce the following
Fecommendations:

First-line therapy: Behaviorsl
therapics ond education should be
affered first; behaviom] therapics may
be combined with pharmacologic
management, [53]

Second-line therapy:
Antimuscarinics {extended-release
preparations should be used instead of
immediate-release  preparations  when
possible) or  beta-3  adrenoceptor
agonists should be offered; transdermal
oxybutynin may be offered. If an
pnfimuscarinic  provides  inadequate

piom reliel  or  prodoces
unncceptoble adverse effects, thendose
modification, o different antimuscarinic
medication, or & beai-sdrenoceptor
agonist may be tried

Third-line therapy:
Intradetrusor injection of
onabolilinEmtoxinA is an opton for
corefully selected and thoroughly
counseled  patents  with  severe
refractory DAB symptoms or those
who are nol candidates for second-ling
therapy. Other third-line options are
peripheral  tibial  nerve  stimulation
(PTNS), which may be offered 1o
carelully selecied pationts, and sacral
neirmanodulation (SMNS), which is an
option for carefully selected patients
whis are not candidates for second-line
therapy or who have severe refractory
OAB symploms despite such therapy,
gnd who asre willing 0 undergo s

surgical procedure,

A combined treatment approach
using behavioral and phormaceutical
imerventions s effective in mosi
patients with OAB, Several drugs that
have been proven safe and efficacious
n clinical wrials have been approved for
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the treatment of OAB. Behovioral
interventions, such as the followimg
should be part of every trestment plan:

I. Limiting bladder smitanis {eg,

caffeine, alcohol),

1. Bladder trmmimg;

3. Urgency SUPPrEssHon
techmiques, including  pelvic  floor

musele exercises (consuliation with a
pelvic Moor physical therapist may be
helpful). [39]

Surgery is. rarely used oo troar
OAB ond is reserved for patients in
whom pharmacologic and behavioral
therapy fal. Various surgical oplions
are availnble, including sacral nerve
neursmodulation and, mrely, bladder
pugmentation,  Percutaneows tibial
nerve stimulation is o minimally
mvasive option for patients in whom
pharmacologic  therapy  foils  or s
contramdicated.

Anticholinergics

Anticholinergic  agents  are
currently the [irst-line pharmacologe
therapy for OAB. These agents are
thought to set primarily by inhibiting
inveluntary detrusor imusele
contractions {al the level of the efferent
pathway), bt idemtification  of
MUSCATINIG receplors in the
urothelivm/suburothelium suggests thal
they may olso affect ihe offerent
sensory pathway. The goals of therapy
with anticholinergic  agents  are  fo
prevent inappropiaic detrusor
contractions and 1o maintsin  normal
biadder function, while minmuemg
adverse effects.

A metg-analysis  of 50
randomized controlled tmals involving
more than 27000 women with OAB
found only modesi improvement i
symploms with antichalinengic
treatment.  Daily  reatment  reduced
urge incontinence by 1,73 cpisodes per
day and voids by 2,06 per day, while
placehe  reduced  urpe  incontinence
episodes by 1.06 and volls by 1.2 per
day. Mo individual agent was shown 10
be supenior 1o the others.

The durmtion of treatment 15
controversinl, plthough many
physicians would argue that QAB is a
chronic  condition  with  sympiom
severity that may vary over time. In 4
prospective  mndomized, ppen-label.
multicenter trial of symplom change
and retreatmeni mte afier
discontinuation of the antimuscannic
tolierodine {extended-release. 4 migh in
known responders, 65% of patiens
requested  retreatment and 6
expericnced symptom relapse

Symplom duration and bascling
health-related quality of life (HRQo!)
were  risk  factors  for  retreatmend
according  to  univariate  analyss.
However, HRQol was the only
independent risk [hctor. This artiche
serves 1o highlight both the importanee
of patient cducation when munaging
those with OAB and the sigmifican!
patential  need  for  long-term
anticholinergic thernpy, [54]

Oxybutynin ond tolferodine are
the more commuonly used
anticholinergics in OAB preptrent-
Oxybutynin (Ditropan) was among !
first anticholinergic agents o be U=
o treal  detrusor  overnctivity. 1=
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efficacy in treating OAB is well
documented. However, the effects of
oxybutynin are not lissue-specilic, and
studics have shown that oxybaitynin has
a greater inhibitory effect on salivation
thon on badder coniraction, resulting
in 8 high incidence of dry mouth.

Toleradine (Detrol, Detrol LA)
is the first mojor drug to address the
problems of trewtment
wlernbility, Unlike oxybutynin,
tolierodine has a greater inhibitory
elfect on bladder contraction than on
salivation, Therefore, it has fewer side
eMfects {eg, dryness of mouth), but with
comparable efMicacy.

A long-acting, extended-release
formulation of oxybutynin  (Ditropan
XLy which is associated with fewer
pidverse effects thon s immediake-
relense predecessor, and eificacy that is
comparable to the agenis above, s also
currenily svailable.

A study of 148 men aged 42-B8
vears with persisient OAB symptomns
while receiving alpha-blocker therapy
for bladder outlet obstruction found
that behavioral and  aplmuscannic
therapy are elfettive in reducing these
symploms when added 1o alpha-blocker
treatment. The study concluded that
behavioral thempy i3 ol least as
effective as antimuscarinic therapy,

Criber aasticholinergic agents used
1o treat OAB include the following:
1. Trospium chloride {Sanctura);

2. Propiverme  hydochloride
(approved in Europe, ot in the United
Stides):

3. Solifenacin { Vesicare )
4, Darifenacin (Ennblex);

5. Ooybutynin patch (Oxytrol);
6, Fesoterodine (Towinz).

The first over-the-counter (OTC)
treptment for OAB in women aged 18
or older, Dxytrol for Women, was
spproved by the ULS, Food and Drug
Administration (FDA) in January 2013,
The drug s available only by
preseription for men,

Mo head-to-head trials of these
opents have sssessed efficacy ond side
effects. The awvailable  liernture
sugpests that these agents are clinically
similar and that none appéars 1o offer o
major distingt  advaniage over the
olhers. However, slight differences in
these apents may be chimeally wseful
drug selection.

In two placebo-controlled studies
that compared tolterodine (Detral LAY
4 mg and fesoterodine B mg, a
statishically significani grenter
reduchion in urge unnary imeoninence
episodes was found with fesoterodine 8
mg-

In o lé-week randomized,
double-blind, placebo-comrolied stdy,

increasing the solifenacin dose from 5
o [0mg in OAB paticnts with more

BEVETE EVINPROis improved
outcomes. Patients who had their dose
meTeased cxperienced greater

reductions in the mean number of
severe urgency episodes from week 8
through the end of the study and
significamt reductions in mean 1otal
Wrgency score. mean moximum Patiem
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Perception of Intensity of Urgency
Seale urgency rating, ond  mean
micturition frequency.

Danfenacin has  the  mast
selective M3 activity and has shown
the grestest degree ol safely wiih
respect 1o bock of impact on cognitive
function, which sugeests that st may
offer a slicht osdvanfage in clderly
patients. It is aowvailable @ 2
formulations.

Trospium s # large-molecule
guaternary amine with minimal central
nervous svEtem (CWS) penctration. [
hiss o umigue liver metabolic pathway,
makmg il the most suitable for patienis
receiving  multiple  drugs  with
cytochrome P-450 (CYP-450)
utilization,

The patch version of oxybutynin
has minimal dry mouth or constipation
pdverse effecis but is available in only
o single, relatively small dosage and
may irrifate the skin. A gel formulation
of oxybutynin is available that delivers
5 mg of oxybutynin and is not
associated with the skin irritation of the
paich

Fesolerodine s the newesi
anticholinergic availoble for OAB. It
sharcs the seme sctive melabolite as
tolterodine, S-HMT: however,
fesoterodine is  efficiently  and
extensively metabolized 1o 5-HMT via
ubiquitons esterases and thus does not
have the pharmacokinetic variability
pssocinted with iollermsime.
Furthermore, head-to-head studies have
demonstrated superiority of the H-mg
dose of fesoterodine compared  with

tolierodine (Detrol LA) 4 mg in the
reduction of UL ¢pisodes

Although elMicacious.
anticholinergic sgents couse freguent
adverse effects such ps dry mouth,
constipation,  blurred  vision.  and
drowsiness, These effects are  dose-
related and  can  severcly  limit
wlerbility, cspecially  in elderly
patients. Anticholinergics may  also
produce  confusion,  especially 10
eiderly patients  with  pre-existing
dementia.

A mch-analysis “‘f
antimuscarinic  therapy for OAB In
adults aged 65 yews and older found
highser rates of trestment
discontinuation duc to adverse evenls
and dry mouth, compared with placebo.
Adverse events that occurred ol Faies
significantly higher than with plllr-'d“"
wore dizziness, dyspepsia, and urnary
retention with fesoteroding; headache
with dorifenacin; and  urinary et
infections with solifenacin,

Anticholinergics . e
contraindieated in patients with urinary
relention,  gastric retention, 3
unitreated  parrow-angle  glaucome.
They should be used with caution I
paticnts with clinically sigmifican!
bladder outlet obstruction, decreaset
gastrointestinal motility, treated name®
angle glacoma, and myasthentd
wravis, Coses of angiocdema of the
face, lips, tongue and/or pharynt have
been reported with scveral of thesc
sgents, and paicnts  should S
counscled p seek care immediately !
they expericnce swelling.
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Various aitempts have been
made to improve the organ selectivity
of these drugs 1o overcome their
adverse effects. These include the
development of new  antimuscarinic
agenls with structural
modifications and  the use of
nnovative drug-delivery methods. The
benefits of improved  drug-delivery
Systems  extends to the lomg-tenm
therapeutic efficacy, with improved
E;lrmhilily and patient  compliance.
9

Prospective therapies aimed at
Rovel targets with novel mechanisms of
Bction are currently ai different stages
of clinical development. These include
hﬂﬂl-ﬂih:nmpmr agonsts,

Betud-receptor agonists

In June 2012, the FDA approved

¢ first  beta3-receptor  agonisl,
Mitshegron (Myrbetrig), for symploms
Urge urinary incontinence, Urgency,

urmary fr ey associated with
BNR 2o

 Bew3-receptor  agonmisis  act
diecetly to inkibit afferent nerve firing
"dependent of the relaxing effects on
'he bladder smooth muscle. In one trial,
Mirabegron was shown to be safe and
“icacious over a 1-year period. In
“Mother  multicenter,  randomized,
Youble-blind, parallel-group placebo-
4 tolterodine-controlled phase 3 trial,
Mirabegron significantly improved the
Mmber of incontinence episodes and
Mumber of micturitions per 24 hours
“Ompared with placebo and was well
Wlerated, Benefits of mirabegron have

been demonstrated in men, the elderdy,
and Asian patients,

Combination therapy

Ongoing studies are evaluating
the use of combination therapy with an
anticholinergic agent plus a betad-
adrenoceptor agomst. The goal 15 1o
achieve mprovement in OAB
symptoms with a decreased incidence
of side cffects.

A dose-ranging study by Abrams
et al that explored six doses of
combination therapy with solifenacin
plus mirabegron,  five  doses  of
monotherapy  with either agent, or
placcbo, concluded that mirabegron
75/50mg plus solifenacin 510 mg
improves objective and subjective
efficacy outcomes compared  with
placebo  or  solifenacin  Smg.
Micturition frequency  normalization
was approximately twofold greater
with solifenacin 10 mg
plus mirabegron 23 mg and solifenacin
5mg plus mirabegron S0 mg  versus
solifenacin 5 mg.

Ina 12-week study by Drake et
al of patients who remained incontinent
despite treatment with solifenacn at a
dose of 5 mg the addition of
mirabegron (50 mg) significantly
improved incontinence and  frequent
grination, amd  was  superior 1o
monotherapy with solifenacin at a dose
of 10 mg. Combination therapy was
weell tolerated.

In a prospective study m 26
elderly Japanese men with OAB who
had been taking tamsulosin, the
addition of mirbegron significantly
improved  OAB  symptoms  and
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significanily incréased voided volume
without impairing bladder contractility
during voiding. In o multinational
phisc 11 12-weck trial, the combination
of mimbegron (2550 mg) with
solifenacin = (/10 mg) resulied in
improved  objective  and  subjective
efficacy outcomes compared with
placebo or solifenacin (5 mg) alone.

Botulinwm toxing

Detrusor mpeciions of
onabotulinumtoxinA are approved by
the FDA for the treatment of adulis
with OAB who cannot use, or do not
adequately respend 1o, anticholinergic
medication, Most of ithe effecis of
botulinum toxin are thought 1o be the
result of inhibition of the release of
acetylcholine from the presynaptic
nerve  terminal,  which  prevents
stimulation of the detrusor  muscle,
Review of the elinical dota shows a
profound effect of botulimem toxin on
involuntary detrusor conlractions and
elevated detrusor pressures, Botulinum
neuroloxin type A may also affect other
neurotransminers, siich s
sensory/nflerenl nevrotransmiticers.

Approval was based on safety
and elficicy data Trom two double-
blind,  mndomized,  multi-cemter,
placebo-controlled  24-week  clinical
stucies. By week 12 in both clinical
trials, palienis Ircated wilh
anphotulinumioxinA had a reduction of
g least 50% o frequency of daily
urinary incontinence  episodes  from
baseline comparcd to placeba, Daration
for efficacy with onabetulinumioxinA
ol reducing urinary leakuge and other
sympioms of OAB was 135-168 days
compared 1o 88-92 days with placebo,

OnabstulinumioxinA 15 also
FDA approved for trestmient of urinary
incontinence due fo detrusor
overnctivity  associiied  with @&
neurologic condition (eg. spinal cord
injury, multiple sclerosis) in sdults who
have un inadequme response 10 or ane

imolerant of  an amicholinergic
medication. [59]
The benefits of repented detrusor

iijections of botulinum neursioxin type
A were demonstrated in o prospective
study by Khan et al in 137 patients with
multiple  sclerosis-neurogenic  OAB.
Before tremment, 3% of the patients
wiere incontingni; 4 weeks afier the firs!
treatment, T6% were completely dry.
The efficacy was sustained with repeat
injections.  The median  interval
between  retreatments  remained
constanl af 12-13 months, Furthermaorne.
considerable improvement was noted in
the mean urogenital distress inventory
and incontinence impact qucﬂimniiﬂ-'
T scores initially and after subsequent
treatmens.

A network  meta-analysis
concluded  that  after 12 wecks.
onabotulinumtoxinA 100 U provides
greater reliel of OAB symploms than
mirabegron  or  anticholinergics 0
adults with idiopathic OAB, However.
a long-ierm follow-up study of 128
women  who  received  intravesical
onabotulinumtoxinA  for  diopathic
OAB found that 0% hae discontinued
treatment —27% because of insullickent
effect and 43% of inolerance, Muosl
paticnts  discontinued trentment  afier
the Tirst (79%) and second (19%)
injections. Only 2% of paticnts had
discontinued reatment afler more than
Wi injections
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Trievelic antidepressants

Trieyelic amidepressanis such as
imipramine and doxepin have also been
used to wrest OAB, These block the
reuptake  of  noradrenaline  and
serfonin.  However,  whether  this
mechonism  mediotes  the  benelicial
effects on  bladder hyperactivity 15
unclear, These ogents have  been
nssociated with cardinc dysthythmias
and mental situs changes and thus
should be used with caution in elderly
patients, Tricvelic amtidepressants are
ot recognized as Nirst-line therapy for
the trentment of QAR

Pelvie Moor muscle  therapy
(PFMT)

PFMT involves exeTUises
designed 1o improve the funetion of the
pelvic floor muscles, The ritionale For
use of PFMT in urgency urinary
meontinence and OAB 15 thai
conteactiom of  the muscles  can
meflexively or  voluntanly  inhibat
contraction of the detrusor muscle.
PFMT is defined as any program of
repeated voluntary pelvie floor muscle

contractions taught by o healheare
professional,

Regular  diily  exercising  of
Pelvie muscles can improve, and even
Prevent, urinary incontinence. This s
particularly helpful in younger women,
PFM exercises should be performed
30-80 times daily for at beast 8 weeks,
The principle behind PFM excrcises is
ta strengthen the muscles of the pelvie

F. therchy improving function of
e wrethral sphincter. The success of
PEM Exercises  depends on  proper
echnigue and odherence 10 3 regrulay

exereise program, These exercises have
limited value in elderly patients and in
patients with poor mobility.

Another approach s 10 use
vaginal cones 1o strengthen the muscles
of the pelvic floor. A vaginal cone is o
welghted device that is inseried into the
vaging. The woman contracts the pelvic
floor muscles in an effort o hold the
device in plage. The contraction should
be held for up 1o 13 mimutes and should
be performed twice daily. Within 4-6
woeks, symploms improve m  aboan
T of women whs try this method

Biofeedback-assisted therapy

Biofeedbock s 4 method of
positive  reinforcement i which
electrodes  are  placed on  patient™s
phdomen and  the anal  aren.
Bioleedback-assisied behavioral
therapy uses biofeedbock 10 teach
putienis  how 10 control  normal
physiologic responses of the bladder
andd pelvic foor muscles that medite
mcontinence. Used in conjunction with
PFM  exercises, biofeedback  helps
patients goin pwareness and comrol of
the pelvic muscles,

Early mofeedback for OAR
consisted af bladder-pressure
biofeedback. Feedback of pelvic foor
muscular activity  was subsequently
added.  Bladder-pressure  biofeedback
was not widely adopted because of the
nr::_:d_ for catheterization during each
traming session. Biofeedback is most
commonly used to teach individuals 1o

|.4.1n:n-ti11:3.;i .ttm! comtract their pelvie Moo

Egm: t_hﬂ!rapi}sl:. place a sensor in
the vagina (in women) or in the anus
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{in men) to assess contraction of the
pelvic  flpor muscles. A monitor
displays a graph thut shows which
muscles are contracting and which are
ot rest. The therapist can help the
panient identify the correct muscles for
performing  Kegel exercises.  Aboul
75% of people who use biofeedback to
cphance  performance  of  Kegel
EXErCiSes report symplom
improvement, with 15% considered
cured.

Electrical stimulation

Pelvic floor electrical stimulation
involves the wse of mild elecincal
pulses o clicit contractions in o
specific group of muscles, The current
may be delivered using an anal or
vaginal probe, Pelvic foor eleciricnl
stimulation should be performed in
conjunction with PFM exercises. The
electrical stimulation therapy may be
performed ai the clinic or at home,
Treatmen! sessions usually last 20
minutes and may be performed every
I-4 days, Some climical studies have
shown promising results in treating
urge incontinence  with  electrical
stimulstion,

Urgent PC (Cogentix  Medical,
Minnetanks, MN) % an office-based
method of neuromodulation that uses
percutancous tbiml nerve  stimuolation
vin needle electrodes 1o deliver
retrograde access o the sacral nerve.
Typically, twelve 30-minute sessions
are  performed, followed by a
maintenance regimen. Urgent PC s
approved by the FDA for treatment of
OAB symploms such as  unnary
urgency, urinary frequency, and urge
eoninence.

Surgical Therapy

Guidelines for the managemen
of OAB by the American Urological
Association (AUA) and the Society of
Urodynamics, Female Pelvic Medicine
and Urogenital Reconstruction (SUFL
suggest that surgical treatment may be
offered a5 o third-line option [or
carefully selected patients. Procedures
include newromodulation and, rarely,
pugmentation cystopasty of unnary
diversion.  Newromodulation  (sacral
AErye stimulation; InterSum.
Mediromc, Minneapolis, Minn) 5 8
new technique that is FDA approved
for the management of OAB and urge
urinary incontinence, |t reguires the
surgical implawation of a small device
al the 53 level. Typically, an external
stimulator is phaced initially, and if the
patient experiences a 0% or grealer
reduction in symptoms, a permancnl
internalized stimulaior is placed.

A prospective  study aTi

patients  undergoing  neuromodulatiof
reported an adverse event rate of :-‘I,fl:l-"r'h.
Most were minor, but 13% of patienls
required surgical intervention. gypically
revision or replacement. For mare
information, go  toSacral  Ner™®
Stimulation,

Augmentation  cystoplasty P
rarely necessary in idiopathic !'J'-“lﬂ'
However, it may be used in indivaduals
with refruciory  neurogenic OAB.
particularly in  those  with PO
comphance, In  this ,.:-._-umtruﬂ"f‘;
procedure, @ scgment of the powel !
removed and used o replace 8 portiod
of the bladder, For more informatiof

#0 to Augmentation Cystoplasty-
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Urinary incontinence

Urinary incontinence is an underdingnosed Emd underreported pnl'thlm'l that
increases with nge — affecting 50-84% of the elderly in long-term care focilities — and
at any age is more than twice as commén in females than in males.

Twpes of urinary inconiinence

Stress. Urine beakage associated with increased abdominal pressure from
loughing, sneezing, coughing, climbing stairs, or other physical stressors on the
abdominal cavity and, thus, the bladder,

Urge, Involuniary leakage sccompanied by or immediately preceded by
urgency,

Mixed. A combination of stress and urge incontinence, marked by involuntary
lcakage sssocinted with urgency and also with exertion, effort, sneezing, or coughing.

Functional. The inability to hold wrine due to ressons other thon neuro-
urcdagse and lower urinary tract dysfunciion (ex, delirium, psychiatric disorders,
wrinary infection, impaired mobility)

Diggnistics

Patients with urinary incontinence should undergo a basic evalustion that
inchudes a history, physical examination, and unnalysis. In selected patients, the
following may also be needed:

1. ¥oiding dinry;

2. Cotton swab test;

3. Clouigh stress test:

4, Measuremen! of postvoid residunl (PVR) urine volume:
3 Cysloscopy,

The following points regarding the clinical presentation should be sought when
obiaining the history:

1. Severity and quantity of urine lost and frequeney of incontinence episndes;
2. Dution of the complaint and whether problems have been worsening;

3. Triggerng factors or events (o, cough, snceze, lifting, bending. fecli
urgency, sound of running water, sexual activity/orgasm), o g b

4. Constant versus intermitient urine foss:
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5. Associnted frequency, urgency, dysuria, pain with a full bladder;
6. History of urinary tract infections (UTIs);

7. Concomitant fecal incontinence or pelvie organ profapsed:

8. Coexistent complicating or exacerbating medical problems:

9. Obstetrical history, including difficult deliveries, grand multipary, forceps
e, obstetrical lacerations, and lnrge babies;

10, History of pelvic surgery, especially prior incontinence procedunes,
hystercctomy, or pelvic floor reconstructive procedures;

11. Other urologic procedures;
12. Spinal and central nervious system surgery;

13, Lifestyle wssuwes, such as smoking, alcobol or caffeine u‘nu:wr und
occupational and recreational factors causing severe or repetitive increases in inia-
abdominal pressure,

Medications that may be associated with urinary incontinence include thee
following:

1. Cholinergic or anticholinergio drugs;

2. Alphn-blockers;

3. Over-the-counter allergy medications;

4. Estrogen replacement;

5. Beta-mimetics;

b, Sedatives;

7. Muscle relnxunts;

8. Diuretics;

9, Angiotensin-converting eneyme (ACE) inhibiiors,
Treatment

Successfil treatment of urinary incontinence must be tailored 1o the specific
type of incontinence and its cause. The usual approaches are is follows:

Siress Incontinence: Pelvic floor physiotherapy, anti-incontinence devices,
and surgery.
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Urge incontinence; Changes in diet, behavioral modification, pelvie-floor
exercises, and/or medications and new forms of surgical infervention,

Mixed incontinence: Pelvic floor physical therapy, antichelinergic drugs, and
RLIFEEFY,

Overflow incontinence: Cathetenization regimen or diversion.
Functional incontinence: Treatment of the underlying cause.

Absorbent products may be used temporarily until a definitive treatment has a
chance 1o work, in patients awniting surgery, or long-term under the following
clrcumsinnoes:

1. Persistent incontinence despite all appropriaie treptments;

2. lnability (o participate in behavioral programs, due to illness or disability;
3. Presence of an incontinence disorder thal cannot be helped by medications;
4. Presence of an mcontinence disorder that cannot be corrected by surgery.

In stress and urge uninary incontinence. the following medications may provide
some benefit:

|. Alpha-ndrencrgic agonists;
2. Anticholinergic agents;

3. Antispasmodic drugs;

4. Tricyclic antidepressants;
5, Extrogen;

6. Alpha-adrenergic blockers;
7. Botulinum toxin.

Surgical care for stress incontinence involves procedures that increase urethral
oullet resistance, including the following:

L. Bladder neck suspension;

2. Periwrethral bolking therapy;
3. Midurethral slings;

4. Antificial urinnry sphincier.
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The transobturator male sling may be of paricular benefit to men who
experience stress incontinence afler prostalectomy. Transobturalor vaginal lape
(TVT-0) is widely used for stress incontinence in women.

Surgical care for urge incontinence involves procedures that improve bladder
compliance or bladder capacity, including the following:

1. Sacral nerve modulation:
2. Injection of nenroloxing such as botulinum foxin;

3. Bladder nugmentation.

Dveractive blndder

The International Continence Socicty (1CS) defines overactive bladder (OAB)
&5 a syndrome consisting of urinary urgency, with or without urgoney uri!llll-T'.'n'
incontinence, usunlly with urinary frequency and nocturia, in the absence DFEBII!“-NLI"“#
infection or pathologic conditions and supgestive of underlying detrusor overactivity
{phasic increases in detrusor pressure).

Urgency, the halbmark of OAR, is defined as the sudden compelling desire 1o
urinate, a sensation that is difficult to defer. Urgency urinary incontinence (UUT) 15
orinary leakage associated with urgency. UUI is one of the most common types of
urinary incontinence. Some women may have both siress urinary incontinence @
LIUL, and this is called mixed urinary incontinence.

Urinery frequency 15 defmed as voiding 8 or more times ina 24-hour period.
Nocturia is defined as the need 10 wake | or more times per night fo void.

The term OAB has been adopled by the US Food and Drug Administration
(FDA) to expand the number and types of patients eligible for clinical trials. As
noted, OAB may include not only urgency urinary incontinence bot also urgency.
frequency, dysuria, and nocluria. Other terms used include detrusor overactviey,
detrusor instability, detrusor hyperreflexia, and involuntary bladder contractions.

A preliminary diagnosis of OAB can be made on the basis of the history and
physical examination, in conjunction with a few simple office and laboratory Bests.

Treatment of OAB is aimed at reducing the debilitating symptoms in preler 10
improve the overall the quality of lfe in affected paticnts. Anticholinergic agents thit
target the muscarinic receplors in the biadder (antimuscarinic agents) i'ﬁr :h:
pharmacologic treatment of choice because they reduce the :!ml:!limlllﬂ!-' o o
detrusor muscle. However, the use of antimuscarinic drugs is limited by certa

adverse effects, particularly dry mouth and constipation,
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Behavioral therapy focusing on dietary and lifestyle modification, voiding
regimens, and pelvic floor muscle exercises is also helpful in the management of
QAR nnd may be used by itself or in conjunction with antimuscarinic therapy.

Various atiempts have been made to improve the bladder selectivity of these
druges, and thereby overcome the systemic adverse effects, as well as to come up with
different formulations 10 lower peak levels of ogents and avoid first-pass liver
meabolism, which is oflen associoted with an incressed risk of adverse effects in
some of these ngents. These include the development of new antimuscarinic agents
with structural modifications and the use of innovative drug-delivery methods,

The advancement i the drug-delivery systems extends to the long-term
thermpeutic elficacy, with improved tolerability and patient complinnce: however,
future prospective therapies are aimed at novel targets with novel mechanisms of
action, including beta3-adrenoceptor agonists, K+ channel openers, and 5-HT

modulators. These prospective therapies are currently ot different stages of clinical
development.

Among other investigational therapies, neurokinin receplor antagonists, alpha-
sdrenoceptor antagonists, nerve growth factor inhibitors, gene therapy, and stem cell-

based therpies are of considernble inferest, The future development of
madalities in OAB trestment nppears promising. il i
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Theme # 13: Ercctile dysfunction. Premature ejaculation. Delayed ejaculation.

13.1 Ercctile dysfunction

Erectile dysfunction (ED) affects
0% of men older than 40
years, exerting  substantinl effects on
Quality of life, This common problem
15 complex and involves mubtiple
pathways.  Penile  erections  are
prodiced by on integration of
physiologic processes involving the
central nervous, peripheral  mervous,
hormanal, and vascular sysiems. Any
shiormality in these systems, whether
from medication or discase, has 2
significant impact on the ability w
develop and  sustain an  erection,
ejaculate, and experience orgasm.

A common and importanl cause
of ED is vasculogenic. Many men with
ED have comorbid conditions such as
hyperlipidemis, hypercholesterolemia,
tobacco abuse, dinbetes mellis, or
coronary  artery  disease (CAD), The
Princeion 11l Consensus recommends
screening men who present with BT for
cardiovascular risk fclors: ED may be
the earliest presentation of
atheroselerosis and vascular disease.,

Additionally, the physiologic
processes involving erections begin al
the genetic level. Centain penes become
activated of critical times o produce
protems  vital 10 susiaining  this
pathway. Some researchers  have
focused on identifymg particular genes
that place men at risk for ED. At
present, these studies are limited 10
animal models, and little suecess has
been reported 1o date. Nevertheless,

this research has given nise fo many

few  trestmient torgets and 4 beier
understanding of the entire process.

The first step in treating the
patiemt with ED is to ke a thorough
sexual, medical, and  psychosocial
history. Questionnaires are available 10
assist clinicinns in obiaining important
paticnt data, Suvccessful trestment ol
sexual  dysfupction  has been
demonstrated W improve  sexual
Intimacy  and  satisfaction, improve
sexunl aspects of quality of life.
imprive  overall quality of life, and
relicve symptoms ol depression, [68]

The availability of
phosphodiestense-5 {(PDES)
inhibitors — sildenafil, vardenalil,
tncdntafil, and avanafil—has

fundamentally  altered the medical
manngement of ED. In addition, dircci-
w-consumer marketing of these agenls
ovier the last 15 yenrs has increased the
generil public's pwareness of ED as @
medical  condition  with  underlying
canses and effective treaiments.

Unfortunately, some  patients
may  hove anm overly ﬂnq'.iliﬁl:d
understinding of the role of PDES
inhibitors in EId management. Such
paticnis may nol expect or be 1...-1]]:im;': k!
underge a long evaluation and esting
process o obtain a beter understanding
of their sexual problem, and they may
be less likely 1o involve their partner 0
discussing  their sexunl  relationship
with the physician, They may expect 0
obtain medications through a phone
call to their doctor or even over the
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Internel, with minimal or no physician
comlact at all.

In such cases. the physicin’s
rale may have o inchude efforns 1o
educate patienis about realistic. sexual
expectations. These efforts can help
prevent the misuse or overuse of these
remarkable medications.

Although this arlicle focuses
primarily on the mole with ED, it is
éssenitin] fo remember that the sexual
pariner  ploys  an  infegral  role
ireatment. If successful and effective
management  i5 o be  achieved.
evalution and  discussion  of any
imervention  must  inclade  both
parmers.

Diagnostic criteria for erectile
disorder

The Dingnostie. and  Stotistical
Manmual of Mental Disorders, Fifih
Edition {DSM-5), classifies  ercetile
disorder as belonging 10 o group of
sexual dysfunction disorders typically
characierized by a clinically significant
imobility 1o respond sexually or 1o
experienee sexunl pleasure,

Scxual funclioning involves o
comples imteraction among  biologic,
sociocultural,  and  psychologicnl
factors, amd 1he complexity of this
nleraction  makes i dilficult 1o
ancertmn the clinical etiodogy of sexinl
dysluncrion. Before any diagnosis of
suiial dysfunction s made, problems
that me explained by a nonsexual
mental disorder or other stressors must
first be addressed. Thus, in addition 1o
the criteria for ervenle disorder, the
Tollowing must be considersd:

. Partner factors (e, puiriner
sexual problems or health issues)

2. Relotionship factors  (eg.
communication  problems,  differing
levels of desire for sexual activity, or
pariner violence)

3. Imdividual  vulnerability
factors (eg, history of sexual or
emotional abuse, existing psychiatric
conditions such as depression, or
stressors such as job loss)

4. Cultural or religious factors

{eg. inhibitions or conflicted attitudes
regarding sexunlity )

5. Medical factors (eg, an
exigting medical condition or  the

effects of drugs or medications)

The specific DSM-5 criteria for
erectile disorder are as follows:

L. In almost all or all (75-100%)
sexual activity, the experience aof al
least one of the following threed
symptoms: (1) marked difficully in
obiaining an ercction during  sexual
activity, (2) marked difficulty in
muinaining  an erection  uniil  the
completion of sexual activity, or (3)
;r;;r}l:ud decrease in erectile nigidity.

2. The sympioms sbove have
persisted for npproximately & months

- & The symploms above cause
significan distress 1o the individual

4. The dysfunction cannot be
hu!:mr explaimed by nonsexual mental
disorder. o medical condition, the
effects of a drug or meslication, of
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severe relationship distress or other
significant stressors

The severity of delayed
ejaculation s classified as  mild,
moderile or severe on the basis ol the
level of distress the patient exhibits
over the sympioms. The durntion of the
dysfunction is specified as follows:

I. Lifelong (preseni since First
sexual expenence)

2, Acquired (developing afier a
period  of  relative  normal  sexual
functioning )

In addition, the contexi in which
the dysfunction occurs is specified as
Tollows:

L. Generalized (not limited to
certain types of stimulation, situstions,
or pariners)

2. Situational (limited 1o specific
types of stimulwiion, siuations, or
partners)

Lifelong erectibe  disorder  is
assocuted with psychological factors,
whereas acquired erectile disorder is
more often related 1o biologic fuctors.

Distress  associated with  ereetile
disorder is lower among older men than
HMONE YOunger men.

Angiomy

An  understanding  of  penile
AMElNTY is fundamental to
manpgement of ED. The common
pemle artery, which derives from the
mnternal pudendal arery, branches imto
the  dorsal,  bulbourethral,  and

cavernous arlenies (Fig. 531

The dorsal arery provides for
engorgement  of  the  glins  dunng
erechon, whercas the  bulbowrethral
wrtery supplies the bulb and the corpus
spongiosum.  The cavernous  artery
elfccts wmescence of the corpus
cavernosum  and thus is  principally
responsible for erection. The covernous
artery gives off many helicine arternics,
which supply the trabecular ercetile
tissue and the sinusoids. These helicine
arteries are contracted and tortucus i
the Maceid state and become dilated
and straight during erection.

. Venous drainage of the corpora
anginates in tiny venules that bead from
the peripheral sinusoids immediatcly
beneath the wmicn albuginen, These
venules  trivel in ibe  tmbeculae
I:_l:'twt:n the tunica and the penpheral
smusidds 1o form the subtunical venous
plexus before exiting as the enuissary
veins.

Sexunl  behavior involves the
participation of sutanomic and somatic
nerves and the integrution of numerous
spinal and supraspinal sies m the
central nervous system (CNS). The
penile portion of the process that leads
o ereciions represents only a single

CENTIPOmEnL,

The hypothalamic and limbic
pathways play an important role in the
mtegration and control of reproductive
and  sexual functions. The medial
preoplic cenler, paraventriculir
nuclews, and anterior  hypothalamic
regions  modulate  erections  and
coordinate autonomic events associated
with sexual responses.
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Aflerent mformation is nssessed
in the forcbrain and relayed 1o the
vpothnlamus. The cfferent pathways
from the hypothalamus  enier  the
medinl forchrain bundle and project
caudnlly nenr the laeral pant of the
substantia nigra into  the midbrain
tegmenial region,

Several pathways  have been
deseribed 1o explain how information
truvels from the hypothalomus w the
ssernl autonomic centers. One pathway
travels  from  the  dorsomedial
hypothainmius through the dorsal and
central gray matier, descends 1o the
locus eeruleus, and projects ventrally in
the mesencephalic reticular Tormation.
Input  from the brain s conveyed
through the dossal spinal columns 1o
the  thoracolumbar  and  sacral
nutonomic nocled.

The primary nerve fibers o the
penis are from the dorsal nerve of the
penis, a bronch of the pudendal nerve.
The eavernosal nerves are a part of the
amomomic  nervous  system and
mearporste  both  sympathetic  and
parasympathetic [ibers. [68, 69]

They  travel posterolomermlly
along the prostate and enter the corpora
cavemosi and corpus spongiosum 1o
regulate blood flow during erection and
detumescence.

The dorsal somatlc nerves are
also branches of the pudendal nerves
They are primarily responsible for

penile sensation.

Pathophysiology

Factors mediating contraction
and  relaxation. The degree of

comtraction  of covemnosal  smooth
muscle determines the functional stae
of the penis. The bolance between
contraction and relaxation is controlled
by ceniral and peripheral fictors thai
imvolve  mamy  ransmitters and
fransmitler sysiems.

The nerves and endothelium of
sinusoids and wvessels in the penis
produce and release ransmitters and
miodulators thmt control the controctile
state of corporal smooth muscles.

Although  the membrang
receplors  play an  imporant  rele,
downstream  signaling  pathways e
also important. The RhoA-Rho kinase
pathway is involved in the regulation of
cavemossl smooth muscle contraction.

Factors that mediate contraction
in the penis include nomdrenaline,
endothelin-1, neuropeplide L {8
prostunoids. angiotensin 11, and others
not yet identified, Factors thal mediate
refnxaiion include acetylcholine, nitrie
oxide  (NO), wvisoactive  intestinal
polypepide, piluitary adenylyl
cyclase-activating peptide, colcitonin
gene-reluted peptide, adrenomedulling
sdenosine triphosphate, and adenosine
prostancids.

Nitric oxide pathway., The MO
pathway is of critical importance in the
physiologic induction of erections. The
drugs currently used 1o tremt ED were
developed ax a result of experimental
and clinical work showing that NO
released from nerve endings relaxes the
vascular and corporal smooth muscle

cells of the penile anecries and
trabeculae, resulting in an erection.
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WO iz produced by the enzyme
N synthase (NOS), NOS plays many
roles, ranging from homeostasid 1o
immune sysiem regulation. To date, 3
subtypes have been identificd: nNOS,
iNOS, and eNOS, which are produced
by the genes NOS |, NOS2, and NOS3,
respectively. This nomenclature s
denved from the sources of the onginal
isolates;  nouronal  tssue (ANDS),
immunonctivated macrophage cell lines
(INOS), and wvascular endothelium
feMNOS)

The subiypes dre nod, however,
limited 1o the tiszues [rom which they
were firsl sabiied,

Al NOS subtypes produce NE,
but exch may play o different biologic
rale in various tissucs. nNOS  and
eNOS o considered  consintufive
forms becouse they shore biochoemical
features: They are caleium-dependent,
they require colmodulin and reduced
nicolinamide  adenine  dinucleotide
phosphate for catalytic activity, and
they are competitively mhibited by
arginine derivatives.

Fig. 53 - Anatwmy af the penis
ol e b i e | b g 5 Bt it 30401 0 0 ey - | g


http://www.pcyroiiics.orB/wp-conti4it/uploads/20l

Urslogy | 2019

aMOS 1 mvalved m  the
regulation of neurolransmission, and
eNOS i involved in the regulation of
blocd flow,

INOS is considened an inducible
form becanse H B caleium-
independent. $NOS is induced by the
mflammalory process, i which it
participates  in  the production ol
nitrogenous amings. This subtype has
been  shown o be  imvolved 6
carcinogencsts, keading to transitional
el carcinom,

Inside ithe cell, NOS colalyzes
the oxidation of L-arginine o NO and
L-citrulline, Endogenous blockers aof
this pathway live been identilied. The
Easepus MO that s produced acis as o
neurctrmnsmitier 07 it gl
messenger. lis hiologic halfhfe s only
5 seconds, MO may sct within the cell
of diffuse amd imernet with  nearby
fargel cells,

In ithe corpor covernoss, MO
nctivates puanylate eyelase, which in
e nereases cyclic  guanosine
maonophosphote (cGMP). Relaxation of
vascular smooth moseles by oGMP
leoids to vasodilstion and increased
blood flow, [68, 69)

Alteration of NO levels s the
focus of several spprosches 10 the
treatment  of  ED,  Inhibitors  of
phosphodiesterase,  which  primarily
hydrolyze cGMP 1ype 5, provided the
hasis for the development of the PDES
inhibitors. Chen et al administered oral
L-orginine and reported  subjective
improvemesd o 30 men  with
ED. These supplements are  readily
available  commercially,  Reported

adverse  effects include  nawsea,
diarrhea, headache, Mushing,
numbaess, and hypotension.

Increasimg  evidence indicates
thni WO pets centrally 1o modulae
sexual behavior und to exent its effects
on the penis, NO is thought to act in the
medial  preoptic  area ond  the
paraventricular nucleus.  Injection of
NOS inhibitors prevents the erechile
response in rats that have boen given
eTeclogenic agents,

Mormal ereclile process

Ercclions occur in response e
inciile, olfactory, snd vesual stimuoli
The ahility 1o achicve aml mainiain a
full ercction depends not only on the
pentle portion of the process but also
on the status of the peripheral nerves,
the integrity of the vascular supply, and
biochemical evenis within the corpor.
The pulonomic nervons sysiem s
involved in  ercction, orgasm, and
tumescence.  The  parasympathetic
nervous system is primanly involved in
sustaining and maintaining an erection,
which i derved from 52-54 perve
routs. [70]

Sexual stimulation couses the
release  of  nevrotransmitters  from
cavernosal  nerve  endings and
rebuxation factors from endothelial cells
liming the sinusoids. NOS produces NO)
from L-arginine. ond this,  tam,
produces. other  muscle-relaxing
chemicals, such s o(MP and eyelic
adenosine  monophosphate (e AMP),
which work via caleim channel snd
protein kinase mechanisms (see the
image  below). This results s the
relaxation of smooth muscle in the
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aneries and artenioles that supply the
erectile tissue, producing n dramatic
increase in penile blood fow,

Relaxation of the sinusoidal
smooth  muscle  increases  ifs
compliance, fcilitating rapid  filling
and expuansion, The venules beneath the
rigid tunica albugines are compressed,
resulting m near-total  occlusion  of
venous outfllow, These evenis produce
an ereéclion with an  intracavermosal
pressure of 100 mm Hg.

Additionnl  sexual stimulation
inittntes the bulbocavernous reflex. The
ischiocavernous  muscles  Torcefully
compress the base of ihe blood-filled
corpora cavernosa, and  the penis
reaches  full erection and  handness
when intracavernosul pressure reaches
200 mm Hg or more. Al this pressure,
both inflow and outflow of blood
temporaniy cease,

Detumescence  resulis  from
cessation of neurotransmiller release,
breakdown of second messengers by
phosphodiesterase, and  sympathetic
perve  excilation dunng  ejaculation
Contraction of the trabecular smoolh
muscle reopens the venous channels,
allowing the biood to be expelled and
thereby resulting in flaccudity,

Raole of testosterone

Both ED and low testosterone
{hvpogenadism ) increase with age. The
incidence of the later is 40% in men
aged 45 veurs and older. Testosterone
15 known 1o he important in mood.
cognition, vitality, bone health, and
muscle and far composition. It n_lscr
plays a key role m sexual dysfunction
feg, low libido, poor ercchion quuality.

giculntory or orgasmic  dysfunction,
redduced  sponlancous  crections,  Or
reduced sexual scriviny)

The ausotiation beiween  low
testosterone and ED 18 noi entirely
clear. Although these 21 processes
certninly overlap in some  instances,
they are distinct entities. Some 2-21%
of men have both hypogenadism and
ED: however, it t5 unclear 1o what
degree treating the former will improve
erectile funclion, Abous  35-40% of
men with Jow iesiosierone sec GR
improvement in their erections with
testosterone  replacement;  however.
almost 65% of these men sec "o
EFTIPOY SiTenid.

One study examined the role of
lestosterone  supplementation
hypogonadal men with ED. These men
were  considered  nonresponders 10
sildenafil, and their erections Were
monitored by assessing  nociurm
penile tumeseence (NPT). After these
men  were  given  lestosterone
transdermally for & months, the number
of NPTs increased, as did he
maximum rigidity with sildenafil. T'"‘;.
siudy suggesis thal a certi level ’
testosterone  may be necessary  10F
PDES inhibitors to function properly

In 0 randomized dﬂuhh:*—HIE:r
parallel,  placcho-controlled  trial:
sildenafil plus lestosterone  wiss red
superior to sildenafil plus placebo J:
improving erectile [unction 0 me
with  ED and  Jow |¢sm5wrnd':
levels, The ohjective of the “ullj_y w.nr
w0 determine whether the additon ©
estosterone 1o sildenafil lhnl:i'ﬂl_lrf!-'I1
improves erectile response i men Wi
ED and low testosterane levels. |69]

I
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However, i conirast, § recent
systernalic review ol published studies,
the authors concluded that overall, the
oddition of testogierone to PDE-3
nhibrtors might benelit patients with
ED associted with testosterne levels
of less than 300 ng/dl (104 nmolL)
who filed monotherapy, A limitation

ol existing  studies are  their
heterogencous nature and
methodolageal drawhacks,

The mechonisms by which

stosterone plays a role in erectile
function are  not  completely
understood. A study evaluating the
elfect of tesiosterone on erections in
surgscally casirated rabbits and conirol

pnimals,  inm which  the  rabbils’
miracuvernosl Pressures were
compargd  after cavernosal nerve

stimulation, determuned that castrated
rabbits hind much lower pressures afier
stimulation  than  control  rabbits
dish Motably. the pressures increased
when  coastrated  rabbits  received
CXOEeTous testosterone replacement

Another siudy  compared  the
response of surgically ond medically
custrated rubbits 1 vardenafi] with that
of control mbbits. Castrated rabbits did
mol respond o vordenafil, whereas
noncastrated  mbbis did  respond
appropriately, This result supsests that
i minnmum amount of lestosterone s
Necessary  for  PDES  inhibilors 1o
priduce an crection. [63]

Another  siudy  Tound  that
custruted rats haed erections iF given
Iesloster e alone o
dibydrotestosterone (DHT) and S-alpha
reductage inhibitors but not if given
lestostersawe amd S-alpha reductise

inhibitors. This finding sugpesis  that
DHT s the nctive component and is
pecessary af a cerain level for mis 1o
have an erection.[67]

Thiz  study alse  messured
intracavernosal pressure 10 monitor
erections and NOS activity i the
penile  eviosol, NO levels  cormelated
with inimcavernosal pressure, which
suggests that testosierone and DHT act
through MOS, Testosterone and DHT
muy act of the genomic level 1o
stimulate production of NOS.

It nppears that lestosierone has
NOS-independent patbrways as well. In
one  study, castmied mE were
implanied with testosterone pellels and
then divided imo a group thal received
an MOS imhabiter [ L-mitro-L-argmine
methyl ester [L-NAME]) and a control
group that received no enzyme. The
cagtrated s that  were given
testosierone pellets and L-NAME siill

hod  partenl  ereetions, & regul

suggesting the presence of a pathway

independent of NOS actvity.
Actioligy

ED usually has a mulifaciorial
aetiology.  Owrganie,  physiologic,
endocrine, and psychogenic fictors are
mvelved in the ability 0 oblain and
matntain erections, In peneral, ED is
dividhed into 2 browd categonices, organic
mnd psychogenic. Although most ED
was once atiributed 1o psychological
factors, pure paychogenic ED is in fac
uncomimon: bowever, many men with
organic etiologies may also have an
associnted psychogenic component.

Conditions  that  may  be
pssocisied with En i Tl
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diabetes, hypertension, and  CAD, as
well  as  newrologic  disorders,
endocrinopathies, benign  prostatic

hyperplasia, sleep apnes, COPD, and
depression, In fact, almost any discasce
may affect erectile function by altering
the nervous, vascular, or hormonal
syslems. Various diseases may produce
changes in the smooth muscle tissue of
the corpora cavernosa or influence the
patient’s  psychological mood  and
behnvior,

Conditions  sssocisted  with
reduced nerve  and  endothelium
function (eg, aging, hyperension,
smoking, hypercholesterolemin, ond
diabetes) aller the balance between
contraction and relaxation  factors:
These condifions ¢ause circulatory and
structural changes in penile tissues,
resulting in arerial insufficiency and
defective smooth muscle relaxation, In
somc patlents, sexunl dysfunction moy
be the presenting sympiom of these
dizorders,

Given the multiplicity of
possible etiologie factors, it may be
difficult to determine how muoch any
given factor is contributing 10 the
problem. A thorough  evalwstion |s
necessnry for cormect identilication of
the specific cause or causes in any
piven individwal,

Vascular disvases.  Vascular
discases account for nearly 50% of all
cases of ED in men older than 50 years,
These discases include atherosclerosis,
peripheral vascular disease, myocardial
infarction i M1, ail arterial

hyperiension.

Vascular damage may resull
from radintion therspy 1o the pelvis and
prostate in the reatment of prostalc
cancer. Both the blood vessels and the
nerves 1o the penis muy be affectsd
Radiotion damage 1o the erurn of the
penis, which are highly suseeptible 1o
mdiation damage. can induce ED. Data
imdicate thai 30% of men unilcruui_nﬂ
radiation therapy lose ercetile function
within 5 wyears after completing
therapy: forunately, some respond 10
ane of the PDES inhibitors,

Trauma. Trauma to the pelvic
biood wessels or nerves can also lead
result in ED. Bicycle riding for long
periods has  been  implicated s an
ctiologic factor; direct compression ol
the perincum by the bicyele stal may
cause vascular and nerve injury. On the
other hand, bicycling for less than 3
hours per week may be gomewhit
profective agaimst ED. Some of the
newer bicyele seats have been designed
to dhiminish pressure on the perncurt

Diabetes mellitus, Diabetes 15 3
well-recognized risk factor for ED. A
systematic review and meta-analysis
found that the prevalence of ED was
37.5% in type | diabetes, 66, 3% in YP<
2 diabetes, and 52.5%in  diabele®
overall—a rale approximately 3.5 nHmes
higher than that in centrols
sctiology of ED in diabetic meR
protably involves both viseular and

newrogense  mechanisms, Et-'l'll'l'-'“ﬁ
indicales  that  establishing 29V
glycemic control can  mindmize thi
nsk,

Abnormal chleurrql In':dﬂ-
The Massachuseits Male Aging 5! ¥
iMMAS)  documented  an
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carrelation between ED risk and high-
density hipoprotein (HDL) chalesterol
levels bt did not identify any effect
from elevated total cholesterol levels.
Another study nvolving male subjects
aged 45-54 years found a correlation
with abmormnl HOL cholestersl levels
but alss found & comrelation swith
elevated 1odal cholesterol levels. The
MMAS included o preponderance of
iller meti.

Resplratory diseases, Men with
sleep disorders commonly experience
ED. Heruti et nl recommended that in
adult male patients, ED should be
considered when a sleep disorder—
especially sleep apnea syndrome—is
suspected, aod vice versa,

Endocrine dissrders.
Hypogonadism  that resulis in low
iestosterone  levels adversely  affects
l1bidho urid erectilie fmetion.
Hypothyroidism is a very mne couse of
ELD,

Penile conditions.  Peyronie
disease may result in fibrosis and
curvalure of the penis, Men with severe
Peyronie discase may have enough scar

tissue in the corpom 1o impede blood
flow

Mental  health  disorders.
Mental health disorders. paricularly
depression, are likely to affect sexual
performanee, The MMAS dala indicaie
an odids ratig of 1LE2 for men with
depression.  Oiher associated  factors,
botl cognitive amd behavioral, may
cominbare. In addition, ED alone can
indluce depression.

Cosgrove ¢t al reported o higher
rate of sexunl dysfunction in veterans

with posttraumntic  stress  disorder
(FT50) ihan i velerans who did wot
develop this problem. The domains on
the lotermational Index of Erectile
Function (NEF) questionnaire  that
demonstrated the most change included
overall sexual satisfaction and erectile
function. Men with PTSD should be
evalunted ond treated iF they have
sexual dysfunciion

Frostale  surgery. Prosiale
surgery for benign prostatic hyperplasia
has been documented 10 be associated
with ED in 10-20% of men. This
association is thought 1o be related 10
nerve  domage  from  caslenzition.
Mewer procedures (e, microwave,
laser, or radiofrequency ablation) have
mrcly been associated with ED, |69]

Radical prostatectomy  for the
treatmen! of prostte cancer poses a
significant risk of ED. A number of
factors are sssociated with the chance
ol preserving ercctile Tunction. If both
nerves thal course on the Interal edges
of the prostate can be saved, the chance
of  maininining  evectile  funciion s
reasonable. The odds depend on the
age of the patiemt. Men younger than
o yenrs have o T5-80P% chance of
preserving potency. but men older than
70 yensrs have only o 10-15% chance

Thé Cmncer of the Prostle
Sirategic Urnlogic Rescarch Endeavor
(CaPSURE)  study, designed 10
determine whether an mdividual mon's
sexudl oulcomes after most commaon
reatmenis  for  early-siage  prosie
concer could be aceurately predicied on
the hasis of baseline characteristics and
trestment plans, found that 2 years afer
irestment, 177 (33%) of 311 men who
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underwent prostatectomy reporied the
ability to atmin functional erections
suitable for intercourse.

In comparison, 37% of men who
had received external radietherapy as
their primary therapy repored  (he
ability 10 attain functional erections
suitable: for intereourse, along  with
43% of men who had received
brachytherapy as primary treatment.
Pretreatment  sexual  healith-relaicd
quality of life score, age. serum
prostate-specific antigen (PSA) level,
race or ethmicity, body mass index. and
intended  tremtment  delails were
sgociated with functional erections 2
years after reatment

Afier surgery, one of the oml
FDES imhibitors (sildenafil, vardenafil,
or tadalafil) 15 frequently used to sssist
in the recovery of erectile function. The
benefit of penile rehabilitation therapy
15 under investigation, but results have
been mixed,

Medications. ED is an adverse
effect of many commonly prescribed
medications.  For  example,  some
psyehotropc drugs andl
antibypericnsive agents are associifed
with ED). Persisient posttreatment ED iy
o listed adverse effect of the 5-alpha
reductase  Inhibitors  finasteride  and
dutasteride and of alpha blockers.

However, & review of o United
Kingdom medical record database
found no evidence that the use of 5-
alpha reductiase inhibitors
independently increase the risk for ED.
In 71,849 men with bemign prostaiic
hyperplisia (BPH), the nsk of ED waos
ot increased with the use of finasteride

or dutisteride only (odds mtio [OR]
0.94), or » S-alphs reductase inhibitior
plus &n alpha  blocker (OR 0.91)
compared with an alpha blocker only
in addition, the nsk of ED was nol
incremse in 12346 men  prescribed
finasienide | mg for alopecia, compared
with unexposed men with alopecia {OR
0,95), The risk of ED did increase with
longer duration of BPH, regardless of
drug exposure. [T1. 72]

Lifestyle, Exercise and lifestyle
modifications  may improve  ercetile
function. Weight loss may help by
decreasing  inflammation,  increasing
testosterone,  and  improving self-
esicem. Patienis should be educated 10
inerease activily, reduce weight, and
stop smoking, as these cfforts can
inprove or restore ercetile funclion 10
men  without  comorhidities, Precise
glycemic control in diabetic paticnts
and  pharmacologic  treatment ol
hypertension  may be important 0
preventing  or  reducing sexuil
dysfunction. Cigarette  smoking  has
been shown 1o be an independent nsk
fnctor. In studies evaluating more thatt
6000 men, the risk of developing ED
increased by a factor of 1.5,

Epidemintogy

Sexunl dyslunction i highly
prevalent m men and women. In the
MMAS, 52% of the respondeni®
reported  some  depree  of  crectil
dilficulty, Complete ED, defined s IF'
the total inability to obtain or maintait
an erection during sexual stimulation
and (2) the absence of noctums!
erections, occurred in 10%  of ':lr;
respondents. Mild and moderate 2 ,
oceurred in 1% and 25% ¥

_—
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responders, respectively. Although the
e of mild ED m e MMAS

remained constant {1 7%)b m omen aged
40-70 years, the number of men
reporiing moderate ED doubled (17-
34%) and the number of men reporting
complete ED wripled (5-15%). If the
MMAS dato are extrapotated to the US
population, an estimated 18-30 million
men are affected by ED.

I the Motionsl Health ond Soeial
Life Survey (NHSLS), a nationafly
representative  probability sample of
men and women aged 1B-39 vears,
10.4% af men reported being unable 1o
schieve or maintain an erection during
the past year. There s a sinking
eorrelation with the propantion of men
i the MMAS who reporicd complete
ED. [T2]

All studiey demonsirale a strong
association with age, even when data
are adjusted For the confounding ¢(Tects
of other risk factors. The independent
isspciation with aging segpests that
vascular changes in the aneries and
simustids of the corpora cavernosa,
similar 1o those found elsewhere in the
body, are contributing foctors, Ohbier
nsk  [actors nssociated with  aging
melude depression, sleep apnen, and
low HDL levels,

Long=térm predictions hosed on
an aging population and an increase in
rsk factors (eg, hyperiension, diabetes,
vitkculir disease, pelvic and prosiate
surgery, benign prostatic hyperplasia,
and lower urinary  tract  symploms)
suggest o large incréase in the number
ol men with ED.

In addition, the prevalence of ED
- underestimated because physicians
frequently do  not  question  their
putients about this disorder.

Propnosis

In a prospective population-
baged study of 1709 men sged 40-70

wenrs, Amujo ef al found that ED was
significantly associated with increased
pll-couse  mortality, The  increase
primarily resulted from cardiovascular
moriality.

In o prospective study from the
Prosinte  Concer Prevention  Trind

database, Thompson et al reporied that
men  presenting with ED hod &
significantty  higher  chance  of
developing a cardiovascular event over
o T-year follow-up period, The hazard
ratio was 1.45, which is m the mnge of
risk associated with curment smoking or
i farmly hastory of M1,

An pmolysis of 14 studies
mvolving more than 20,000 patients
with  ED  confirmed  the  relation
between ED amd an increased risk of
cordiovaseular avenits anl
morality, Compired  with  potients
without ED, those with ED had a 44%
increased risk of cardiovascular events,
o 25 increased risk of oll-cause
mormality, o 62% increased rsk of ML,
ond 4 3G increased sk of
cercbrovasculor events. Treatment of
EDR,  cither  through  lifiestyle
micrventions  or by pharmacologic

MCAns, may mprove prognosis  and
reduce risk.

Associated  morbudity
include Mvonous  other  male  sexual
dysfunctions, such as premature (early)

may
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cjaculation and male hyposctive sexual
desire disorder. The NHSLS found that
28.5% of men nged |8-59 vears
reported  premature  ejaculation, and
15.8% lacked sexunl interest during the
past yenr, An additional 17% reported
anxiety about sexual performance, and
E.1% had a luck of pleasure in sex,

Men with ED may also
experience  anxicty or  depression.
Erectile disorder is common in men
with lower urinary tract symploms
related 1o BPH. |72]

Patient Education

The laboratory results should be
discussed  with the patient and, if
possible, with his sexual pariner, This
educational process allows a review of
the basic aspects of the anatomy and
physiology of the sexuul response and
an explanation of the possible etiology
and associated risk  factors  (ep,
imn!-:n'rg ol the uwse of various
mtflmntirnm-j. Treatment options  and
their benefits and risks should be
di:nus.sgﬂ. This type of dislogue allows
the patient and physician o cooperate
in developing &n optimal management
stralegy,

Patients with both ED  and
cardiovaseular disease who  receive
treatment with an oral PDES inhibitor
require education regarding what 1o do
il anginel epispdes develop while the
drug is v thesr system. Such education
includes stressing the impontance of
alerting emergency care providers to
the presence of the dreg so that mitrate
treatment 15 avoaded.

Patients receiving penile
prostheses should be mstructed in the

operation  of the prosthess belone
surgery and agnin in the postoperntive
period. The prosthesis usually s not
activated umil approxmmately 6 weeks
after surgery, so as 1o allow the edema
and pain to subside. The prosthesis s
checked in the office before the patient
beging 1o use i1,

History

In asscssing o patient  with
erectile dysfimction (ED), the first step
s 1o gather the following information:

L. Sexual history:
2. Medical and surgical history:

3 Medication and
nonprescription drug history;

4. Psychological history

ED is o sensitive topic, and the
climician must be aware of the patient™s
comfort level. Taking the history
provides an  opportunity  for  the
physician to initinle patient and parinc?
education about ED and its trentments
and to Facilitate communication. It also
illows the physician 1o establish 8
rapport with the couple, which assists
m treatment  Formal guestionnoires
mary be valuahle in this setting. [65]

Sexual history. Even climeian®
who are not comfortable dealing with
ED should inguire into the sexudl
aspect of the patient’s health. A simple
way to do this is simply to ask, “How ®
your sex e E"'"ﬂ'_'l"‘h-lﬂﬂ winrking all
right? This type of inquiry should
clici n clear. 'I;|_Ill-l-'k. lllf':":I
“Everything's fing” from the patient
Any other response or even just 3 JelY
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m answering should suggest polential
ED in that patient,

If ED is a possibility,
questioning  should  be  aimed ot
delermining which part of the sexual
response 15 oboormal. A elear
description of the problem is vital, The
following  information  should  be
elicited:

I, Wheiher the patlent has
difficulty vhtaining an erection;

2. Whether the erection is
suitable for penctration:

3, Whether the ercction can be
maintaingd unil  the  partner  has
achieved orgosm;

4, Whether ejaculation ocours:

5  Whether both  panners
expenience sexual salsfaction.

Taking the sexual history also
allows the clinicion to begin forming an
objective  opinion  regarding  the
interpersonal relationship between the
patient and his sexual partncr.

Premature  (earlyl  ggaculaticm
gencrally occurs in men younger thon
40 years. This problem can place a
great deal of siress on the couple’s
relationship. A history of premature
cpiculation can be obtained from many
men who present in later vears with
erectile difficulty. Effective treatments,
including selective seroionin ruuplnk:
inhibitor (SSRE) medicstions and sex
therapy, are available 1o remedy this
eondition.

The sexunl history may include
specific  questions  such  as  the
following:

1. Are you ever able 10 obtain an
crection suitable for penciration, even

momentarily?

2, 15 your ED getfing worse or
siahble?

3 How long have you had
frouble sifaining or mainiaining an
ercction?

4. How hard 15 the erection, on a
sonle of 0= 007

5. Is maintaining the érection a
problem?

6. Have you ever had a traumatic
sexunl expenence”

7. Are wou able o achieve
orgasm and ¢jaculation?

8 Approximately how long are
able 1o have intcrcourse before
cjaculatiog?

9 Do you use any type of
contraceptives, such as condoms?

10, Do you expericnce noctumil
Or maeming crections?

[, Does pain or discomfon
occur with ejaculation’?

12. Do you have premature
{eardy} gjmculation?

| 3. 1s penile curvature { Peyronie
disease) a problem?

14, How frequently do vou have
sexunl  activiy?  Is b tvpically
spomancous or planned?
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3. W your crections were
functional, what would be wvour
preferred frequency of intercourse” Do
you and your sexual paniner agree on
this issue?

16, & adequoie foreploy

oceurring? Is  vour sexual  pariner
satizfied with the sexunl experience?

17. Have you alreacly tned any
treatments? I 50, what were they? Are
vou interested in trying o particular
treatment first? Are vou opposed o
trying & particular type of therpy?

18. To what degree do you wish
to proceed in determining the cause of
the ED? How imponant is this to you'!

Medical und surgical history

Information should be obtained
about any previous surgical procedures
or other medical disorders, In
particular, in  addition W peneral
medical information, any history of
pelvic  surgery, trauma,  previous
prosiile surgery, or frradiation of the
prostate should be elicited.

Inquiries  should  be  musde
regarding cardiovascular risk factors,
such as hypeniension, diabetes, obesity,
dyslipsdermia, and fumily history of
cardinc discase. For example, there is
an esiablished hnk between obesity and
ELY in men.

The  Princeton  Consensus
Conference 8 a  multispecinity
collaborative  tradition  dedicated 1
optimizing  sexual  function  and
preserving cardiovascular health. It has
the following two primary objectives:

To focus on evaluating and
managing cardiovascular risk in men
with ED and ne known cardioviascular
discase (CVD), with o particular
emphasis on identifying those who may
require additional cardiologic workup

To foeus is on reevaluating and
modifying previous recommendations
for evaluation of cardisc risk associated
with sexual activity in men with known

VD

The Second Princelon Conscnsus
suppests thal men with ED and no
obvious cause arc at high risk for
subclimical coronary  anery  discasc
(CAD) and shoubd undergo, af the least.
sereening for blood glucose and lipids
and Blood pressure messuremient

The Third Princeton Consensus
focuses on (1) emphasiring the use of
exercise ability and stress testing 1@
ensure that cach man's cardipvascular
health is consistent with the physical
demands of sexual activity before
prescribing treatment for ED and (2)
highlighting the link between ED and
CVD, which may be asymptomatic ab
may benefit from cardiovaseular 1isk
redisetion.

ED has beon demonstrated 10 be
a  harbinger of potentinl (e
cardioviscular gverits. 1hE
development of ED hias proved 1o be 8
precurser to symptomatic CAD in men-
with an pverage lead-time of 38
months: Since 2005,  severdl
ohservational studies have shown 8
strong  comrelation  between ED a
CAD, and  subscquent |‘“f;
longitudinal studics have demonstrst
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thst men with ED have a 63-85%
incrensed nsk of subsequent CAL,

Medication anil
nanpreseription drug history

It i= miporant o obliin a
detailed list of all medications taken
during the past year, including all
WL s and pilier dictary
supplements. (Patients oflen neglect 1o
list dietary supplements they have tried
im an effort 10 improve their sexual
function.) Numerous  prescription
medications have been associated with
ED, including the following:

1. Antihypertensive drugs,

2. Antiulcer drugs (eg, prodon
pumip inhibitors [PPEs] and cimetiding),

3. Lipid-lowering (eg, stating and
Tibrates);

4. 5-Alpha reductase inhibitors
(eg, Minasteride and dutnsteride):;

A Antidepressants;

i, Antipsychotic drugs
(especinlly risperidone);

T, Testosicrone and  onnbolic
Elercrcls,

In addition 10 prescription drug
use, lobaceo use, aleohol  intake,
caffeine intoke, and illicit drug use
should be documented. A smoking
history s particularly important, in
view of the contribution of smoking (o
viscular discase.

Psvchalogical hisiory

Foctors that give rise 1o stress
factors and tension, whether al work or

at home, should be explored. The
patient's psychelogical state should be
assessed, with particular anention 1o
the following:

1. Indications of depression;
. Loss of libido;

3. Problems and tension i the
sexual relationship;

[N

4, Insomnia;
5. Lethargy;
&, Moodiness;

T. Stress from work or other
AOUTCES,

It is especially important io have
the  patient  ¢xplain his  own
interpretation of the problem. To this
end. questions such as the following
may be asked:

I, Did the onset of ED comncide
with o specilic event, such os o magor
operation or a divorce?  Have you
experienced the demh of a spouse or
family member?

2. Do wou have  diminished
sexuinl desine? 1T s, how long have you
had this? Is your diminished sexual
desire a primary symplom, or &5 it a
reaction 1o poor sexual performimce?

1 Do you have any feelings of
peritamunce anxiety?

Pure psychogenic mpolence is
relutively UNETATLN. I 1%
characterized  objectively by the
presenge of pood  noctunsl  and
mormng  erechons  and negative
findings on oll other tests. However, o
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psychogenic  component  ofien s
present in men with organic ED, A
history of highly varisble erections that
can be fotally ohsent one day but
virtually normal the next suggests a
paychogenic cause. Virtually 100% of
men with severe depression have ED,

Use of formal questionnaires

Vanous formal questionnaires
have been developed o gather
objective data regarding ED and 1o
assist clinicians in the cvaluation of
their patienis, including the following:

I. International Index af Erectile
Funetion { [1EF};

2. Sexunl Encounter Profile

(SEP):

3. Global Assessment Question
(GAQ);

4. Peychological and
Interpersonal  Relationship  Scales
(PAIRS);

3. 5elf-Esteem and Relationship
(SEAR) questionnuire:

. Erectile Drystunction

Inventory of Treatment  Satisfiction
(EDITS).

The IIEF is o sensitive, specific,
and standardized tool thm has been
willbdated m severl longuages, This 15-
guestion instrument  evaluates 5
domains: erectile funchion, orgasmic
function, sexual desire.  inlercourse
satisfuction. and global satisfaction. I
Is wsed o evalite rﬂII:II'n‘.IHL'-I.'I-h'IEI'E amd
other therapics for the treatment of ED.

A shorter version of the 1LEF,
termed the IIEF-3, has boen developed

as u sexual health  inventory for
men. This toal 15 helpful in screening
patients for ED, o problem that mony
men are hesitant to discuss. In the TIEF-
5, the patient is asked the following 3
questions with respect 1o the preceding
v months:

I. How do you rmale Yyour
confidence that vou could schieve and
maintain o erection?

2 When you had erections with
sexual stimulation, how  often Werd
your erections  hard  enough  for
penetration”

3. During sexunl Infercourss
how ofien were you able o maintain
your erection after you had penetrated
your puariner?

4, During sexual miefcoursc.
how difficalt was it 1o mainiain your
crection  to  the  completion ol
infercourse?

5. When you attempied :a:.wq:
inercourse, how oflen  wis 1
satisfactory for you?

The answers 1o these 5 queshions
are ench seored on a scale of 0-5 """
score of 25 is typical for a healty met-
scores of 11 or lower indical®
moderate-lo-severe ED. hﬂf;
completion of the IEF or the WEF-
and a discussion with the paticnl. the
physician ~ should have @
understanding of the nuture and s0P¢
of the patient”s problem.

The SEP is commonly uscd ¥
climcal trals involving rlhﬂ““""'uh?gw
therapies for ED. It is @ uug;
maintained by men afier each Sl

B
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attempl. consisting of a series of yes'no
Yuestions regurding specific aspects of
each encounter, as follows:

l. Were vou able fo insert your
Ponis inle your partner’s vagima’

2. Did your erection last long
erieh For you o complete intercourse
with ejaculation?

The GAGQ has also been used in
climical trinls. The questions are as
folbows:

I. Has the trestment you have
been taking improved wour erectile
Tunction?

_ 2, IT wyes, has the treatment
improved your ability o cngage m
sexual activity”

Psychosocial questionnaires have
been  developed, bt they are
infrequently wsed in clinical practice.
They have been emploved in clinical
trinls fior product development.

The PAIRS i o sell-
administered questionnoire containing
3 domaing  (sexual self-confidence,
time concemns, ond spontancity) related
o the bronder psychological and
interpersonal oulcomes associnted with
ED and its treatment. Patients rale their
agreement or  disagreement with a
specific statement on & scobe of |
Matrongly disagree™) to 4 (“strongly
agrree™), 1T more than 508 of dain are
missing from o demain for any paticnt
it any given visit, then that domamn s
considergd missing for thet patient at
it wisdg

The SEAR questionmaire is o
subject-reponed mEasure af

psychosocial ouicomes in men with
ED. It consists of 14 ilems assessing
wo domains, a4z follows:

I. Sexual relationship (fems 1-
Bk

2. Conflidence (ilems 9-14),

The confidence domain consists
of twao subscales, as follows:

1, Self-esteem (items 912,

2. Overall relationship {items 13
and 149,

The EDITS s a rclisble and
validated questionnaire used 10 assess
patients” sansfaction with thewr ED

treatment. For  each question,
satisfaction 15 rofed on a scale of D
(“extremely [y treaiment

satisfaction™ to 4 (Mextremely  high
treatment satisfaction”™).

Physical Examination

A phvsical exomination s
mecessary  for  every  potient,  with
pariicular emphasis on the
penilourinary, vascular, and peurologic
EYRICITE, A focused  physical
examination entmils evaluation of the
followimg:

I. Blood pressure;
2. Penipheral pulses;
3. Sensution;

4, Swtws of the genitalin wnd
prosti;

5. Siee and texiure of ihe lestes:

th. Presence of the epididymix
and vas delerens:
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7. Any penile abnormalities,
such as hypospadiny and Peyronie
plagques.

The physical examination may
corroborate  history findings or may
reveal unsuspected physical findings,
such 08 penile plagues, small testes,
evidence of possible prostate cancer,
prosiaic infections, of hyperiension.

Several studies have found a
suong cormelation between
hyperension and ED—nul
surprisingly, given that both are
manifesiations of 0 vescular disonder
In a large hypertension clinic, men who
also demonstrated ED hod o much
higher prevalence of complications
retated 1o high blood pressune.

It has been supggesied that
hypertensive patients with ED and poor
cavernosal  ariery  blood  flow  as
masured during duplex
ultrasonography studics should procecd
to a full cardiac evalumtion because of

the high prevalence of associated
problems.

A number of studies have shown
a correlation between benign prostatic
hyperplasio and ED. The cause of this
eorrelation 15 not yet clear.

I addition to the conditions
listed in the differential disgnosis, the
following conditions should be taken
inio consideration:

I. Cancer and cancer treatmaent;
2. Epilepsy:
3 Muluple sclerosis:

4. Cruillain-Bamé syndrome;

5. Alzheimer discase:
b. Epispadios;

7. Widirwer syndrome;
K. Performance anxiety:
9. Malnutrition,

10, Leukemias,

i Medications (ep.

untidepressants, pntipsycholics.
antthyperiensives,  antiuleer  drugs.
hyperlipidermin medicanions).

Excessive cxpectations on  the
part of men who actually have no
ereclile  function  should  also bf
considered in the differential diagnosis

The Process of Care Model for
the Evalustion and Tremmeni of
Erectile Dysfunciion was developed 10
advance new  guidelines for  the
diagnosis and mimagement of ED in
primary care and  multdisciplinary
settings. The key components of this
mindel are ihe Tollowimg:

1. A rational
dingnosis and treatment;

apg:ulum:h 1e]

2, Emphasis on clinival [rastory
taking and o focuscd examination,

3. Specialized testing and refiermil
in predefined situntions:

4. A swepwisc

: ) "

approach with ranking of treatmen
options;

5. Incorporation of patiert TI::
parther needs and preferences 10
deciiion-making process.
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An  alemative  miodel  wos
developed that included algorithms and
consensus guidelings. This approach is
orignied  toward patieni  goals  and
mvelves a minmoum of iesting. The
patient and his partner express a
preference for  reasomable and
appropriate treatment options and work
with the physician to implement this
plan, [72]

Laboratory Studies

Harmaonal biloand tests.
Agcording 1o an American College of
Physicians  (ACP)  guideling,  the
evidence for the utility of hormonal
blood tests in identifving and affecting
therapewtic  ouicomes  for  ireatable
cuses of ED is inconchusive. The ACP
makes no recommencations cither for
or sgainst routing use of hormonal
blood tests or hormonal treatment in
the management of paticnts with ED.
Climcions should make decizions to
meisure bormone levels on a case-by-
cose basis, in accordance with the
patient’s clinical presentation,

Paticnts who express a loss of
libido, depression, or any signs of
diminished secondary el
characleristics  should  undergo  an
endocring evaluation, Al o minimum,
this should consist of  measuring
moming senum iestosterane levels,

The relative merits of measuring
ial, free, and biavailable testosierone
levels and serum  hormone binding
globulin are controversial, In ECTeEning
for  hypoponadism, lotal amd  free
testosterone levels should be measured
I investigatc the  hypothalamic-
pituitary-gonadnl  axis, Testosterome

levels peak a1 about 8 AM; thus, a
moming  level should be  checked
whenever possible. Free or bivavailable
testosterone i important because 11 is
e testosterone that 15 wsable: the rest
is attached mainly 1o serum hormone—
binding globulin,

Measurement  of  lutemizing
hormone (LEHY may be helpful. LH
levels vary according o the body’s
noed fiar ICstosterone, The
hypothalomus  regulates  testosterone
levels by releasing or inhibiting LH-
rebeasing hormone (LHRH), which acts
in the pituitary o produce LH. A high
LH level associated with a  low
testosterone  level  implies  primary
testicular  (Lewdig  cell)  Tailure.
Conversely, n low LH level associated
with a low testosterone level suggests a
central defect,

In szome instances, prolactn
fevels may be helpful az well, A sérum
profuctin level i obtained if the patient
has evidence of pituitary hyperfunction
(g, from o piteitary tumor) o 1F low
serom  leslasterone  levels have been
documented,

A serum  thyroid-stimulanung
hormone  (TSH)  evaluation s
appropriate inselected patients,

Additional  useful  screening
studies include the following:

1. Hemoglobin A le;
2. Serum ':'hr.mlﬁt-r'_-.- |'|.|||'|.|:l|;
3. Lipid profile.

These  studics  should e
considered unless the patient has had
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them performed recently and the results
are ivailable,

Measurement of prostate-specific
antigen  (PSA)  levels may  be
approprinte if the patient is a candidate
for prostate cancer screeming. Such
screening s controversial, however,
and should be performed only after its
risks and benefits have been reviewed
with the patient

Urinalysis. Performing  a
urinalysis  i5  recommended.  The
presence of red blood cells (RBCs),
while blood cells {WBCs). protein, or
glucose can be important clues io g
pgenttourinary disorder

Injection of Prostaglandin E1.
A test used to evalunle penile function
i5 the direct mjection of prostaglandin
El (PGED; alprostadil) into one of the
corpora  cavernosa. 0 the  penile
vasculohere  is  normal or om leasi
adequate, an erection should develop
within several minutes. The patient and
the clinician can judge the quality of
the ercction. IT successful, this lest also
estblishes  penile  injections as o
possible therapy.

Biothesiometry, The sensitivity
of the skin of the penis o detect
vibrationnl stimuli (ie. biothesiometry)
can be employed as a simple nerve
function office screening test, but it is
mfrequently mdicated. In thig test, o
sl electramagnetic fest probe s
placed on the right and left sides of the
pemile shaft and on the glans. The
vibratiomal amplinede 15 adjusted unnl
the subjective semsory threshold s
reached, which s determined by
gquestioning the paticnt

A series of these tesis delermunes
the average  wvibrational — Sepsary
threshold in  each location;  1hese
thresholds are then compared  with
reference mnge  standards  for  the
patient’s age group. Although this 1est
does not directly measure erectile nerve
function, it serves as o roosodable
means  of screening  for  possible
sensory  deficit and s simple 10
perform. Formal nerve  conduchon
studies (eg, bulbocavernosus  reflex
latency time) are reserved for very
speciflic situations.

Ultrasonography. Wascolar
function within the penis con  be
evaluated by  means of  duplex
ultrasonography, In  ths Fll‘i.'lin.'dl-l?":-
blood flow in the cavernosal arlencs
within  the corpora cavemosa 18
measured  before  and  after  1he
intracavernosal injection of o test dosc
of a standard vasodilator (eg, 20 pg of
PGET).

Criteria for evaluating the study
resulls vary (o some degree. A peak
systolie velocity lower than 25 CHYEeC
is generlly agreed to ndicate arterial
insufficiency. The proposed value 07
the lower limit of normal ranges (rom
25-35 cmfsec. but a penk systolic
velocity af 33 emisec or higher 1-'1l-'_I“13'
rules oul arterial insulficiency, End-
dinstolic velocity serves as a proxy 107
venous outfllow; a velocity of 3 LIS
or lower when the penis is ot full
rgidity indicates the absence ol
abnormal venous leakage

Mucturnal Penile Tumrﬂ'fl':f
Testing. Nocturnal penile Illm‘““ﬁ:
testing imvolves placing several e
around the penis, connected 1o a devic

J—
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such os the Rigiscan maonitor, and
instructing the patient w0 wear the
assembly for 2 or 3 successive nights.
ITan erection occurs, which is expected
during rapid cye movement sleep. its
force and duration are measured on o
graph  fsee  the  image  below)
Insdequate  or  absent  nocturnal
erections sugpest organic dysfunction,
whereas o normal resull indicoles o
high likelihood of o psychogenic
etinlogy

Mocturmpl  pemile  tumescence
lesting was once frequently performed;
it was thought w be wuseful in
distinguishing  psychogenic  from
oFganie  impedence.  Cumrently, other
devices wre availoble that provide
stmilar information. Some are also able
to measure rigidity (resistance w mild
compression) and fumescence  (sizc).
Moctomal penile lumescence lesting is
rarely wsed in cumrent proctice, bul i
can be helpfu! in sifuations where the
dingnosis is in doubi.

Other Studies. Angiography s
useful of the patient is a potential
condidate for some ype of viscular
surgery. Yiang men wilh  trumalic
vascular mjuries resulting in ED are
candidates  for  this  angiography
because they may qualify for @ vascular
reconsiructiog.

In ile vast mopority of patients
with ED, formal neuralogic testing is
unnecessary, However, those with o
history of centml pervous  sysiem
(CNS) prablams, peripheral
nenvropathy, dinbeles, or penile sensory
deficit may benefit from some level of
neurclogic testing.

After  all  the  information
regarding the patient’s status has been
gathered, the wvarious options  for
management of erectile dysfunction
(EDY) cam be discussed. It s best to
include the patient’s partner in this
discussion

The task of the physician s fo
identily which treatment would be
most appropriste and most likely 1o
have long-term success. To do that, the
physician must ke the time (o
understand the patient’s problem and
be knowledpeable about the available
options,

Encugh options are avalable tha
every man who wanis to be sexually
sctive can be, regardless of the etiology
of the problem. These inclode sexual
counseling if no organic causes can be
found for the dysfunction, oml
medications, external vocuum devices,
or some type of invasive thermpy. One
of the most difficull aspects of
treatment 18 ieaching men ithot sex
entails maore than simply achieving an
crection.

Where possible, drugs that may
be contributing w ED should be
discontinued. However, ED s &
manifestation of hypozonadism  from
abuse of ansbolic steroids can persist
fur months 1o vears after eessation of
steroid use,

Interim treatiment for
hypogonadism  in ssch  patients,
while hypothalamic-pituitary-gonadal
hmction  recovers, has ingluded
judicious use of  festosterone
replacement therapy, human chorionic
gonadotropin  (hCGY,  and  selective
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estrogen  receplor  modulators (e,
clomiphene).

Hyperprolactinemia from
antipsychotic  medication, cspecially
risperidone, has been associated with
sexunl  dysfunction, Treatment  has
mcluded dose reduction, drug holidays.
adjunctive medication, and switching
to another drug (eg, olanzapine);
however, data to support any of those
strategics are limited,

A small open-label study by
Fujiot ¢t al of adjunctive anipiprazole
for patients with antipsychotic-induced
hyperprolactinemia and sexunl
dysfunction reported  a  significant
decrease i erectile dysfunction
week 24,

Treatment in  men  with
cardiovascular disease

Many patients with ED also have
cardiovascular disease—not

surprisingly, given that the 1wo
disorders have a common etiology,
Treatment of ED in these patients must
take cardiovascular risks into account.

Sexual activity, in wnd of itself,
mereases the chances of ischemic
events and myocardial infarction (M)
because of the exerion and
sympathefic  activation  thal  may
accompany il The absolute nsk of MI
during sexual activity and for 2 hours
afterward is only 20 chances per
million per hour in post-Ml paticnis
and s even lower in men without a
history of ML

The Princeton Consensus Panel
has produced guidelines for managing
ED in patients with cardiovascular

disease. The panel advises that o man
with EI} and no cardiac symploms
should be considered to have candiac of
vascular  disense  until  proven
otherwise, ED patients should be
pssessed and cotegorized as  high-,
imtermediate-, or  low-risk.  This
stratification can guide management

Risk-factor maodification.
including lifestyle interventions (€2,
exercise ond weight lass) is Hlf‘-'ll'lgll.!"
encouraged for ED  patients  with
cardiovascular discase. A study by
Gupta et al supports the view that for
men with cardiovascular nsk factors,
modifications i lifestyle along with
pharmacotherapy  arc  helpful
improving sexual function.

Paticnis who have  serious
cardiac disease or exertional angind Of
are taking multiple antilyperiensive
medications should seek the pdvice ol a
cardiologist before beginning therap¥
with o phosphodiesteruse  1ype :
(PDES) inhibitor. Nevertheless, several
studies examining the cardiae effects of
sildenafil  and  tadalafil  have
demonstrated that there is no INCrease
sk of cardiovascular events 10
comparison  with  placeho. NO
significant differences in the incidence
of M1, myocardial ischemia, or [rﬂ-‘ll“'r"'l
hypotension has been reported

Anghoplasty, Balloof
angioplusty ph“:r been  studied 8%
treatmient for erectile ﬂj‘ﬁﬂllﬁliﬂﬂ !'1
men with  focal  atheroscleroli€
narrowing of the penile artery. 10 2
prospective study i 22 men with M

isolated penile artery stenoses, Wong “:
al  reporied  achieving pﬂ'ﬂﬂﬂ“';'l

success with halloon angioplasty 10

i
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cases, At B months. however, CT
angiography showed binary resienosis
in [4 of 34 lesions in 13 patients, and ot
| wear, clinical success had been
sustained in only 11 of the 22 patients.

Low-intensity  shock  wave
therapy, Although not approved for
this indication in the United Stntes,
low-intensity shock wave iherapy has
proved effective in European patienis
with severe ED that is unresponsive ip
ireatment  with  phosphodiesterase
Iype 5 [PDE-5) inhibitors. The
mechanism of action i presumahly
promotion of revascularization in the
penis.

Pharmacologic  Therapy. An
increasing  armuy  of medicsiions s
available 1o assist in the management
of ED. New agents are still undergoing
climical testing, and more ore i the
early  phases of  development.
Medications currently being developed
include dopaminergic and melanscorin
receplor  agonists,  second-gencration
phosphodiesternse  S-inhibitors,  rho-
kinage inhibitors. soluble gunnylate

cvciases, and imaxi-k chanmel
st ivators

For any medication to  be
effective, the physiologic components
invalved in the erectile process must be
functional. Serous impairments render
the medication cither compleiely or
partially imefTective, [72]

Phosphodicsterase-5 inhibitors.
In current practice, PDES inhibitors arc
the most commonly used treatment for
ED. This drug class consisis  of
stldenafil, vardenafil, twdalafil, and
avanafil. Sildenafil was the first in this

series of PDE inhibitors: avinafil s the
newest, having been approved by the
US Food ond Drug Adminstration
(FDA) in April 2012, In a study of 390
men with  dinbetes and  erectile
dysfunction, nvanafil was found o be a
safe and effective treatment as early as
15 minules and more than 6 hoaurs after
dosing.

Guidelines from the American
Urological Assoculion (ALIA)
recommend offering PDES mhibitors
as first-line therapy for ED unless the
patient has contraindications 1o their
use (eg. concwment organmic  nitrnle
therapy). The AUA  notes  that
insufficient evidence exists o suppost
the superority of any one of these
mgenis  over  the others. European
suidelines suggest that the choice of
dmig (short- versus long-octing) depend
on  the [requency of Inlercourse
(oceasional use or regular therapy, 3-4
times  weekly) and the patient’s
personal expenence,

The AUA wams thai PDES
inhibilors  can cause mild transient
systemic vasodilation, which may be
aggravated by alpha-blocking agents,
Consequently, the guidelines advise
that vardenafil and tadalafil, m any
dose, and sildenafil a1 50 mg and 100
mg doses should be administered with

caution in patients who are taking alpha
blockers

In patients with ED that s
refractory w0 therapy with oral PDES
inhibitors, one of these agents can bhe
combined  with  an injection  of
prastaglandin El (PGEL;
alprostadil). Gulicrres et al
demonstrated that this combination was
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more effective  than  either  one
alone, The combination of a PDES
inhibitor with intraurethral PGE] has
afso proved successful.

Androgens. Men who present
with diminighed libido and ED may be
found to have low serum testosterone
levels  (hypogonadism).  Hormone
replacement may benefil men with
severe  hypogonadism  and may be
useful as adjunctive therapy when other
reaimenis  are unsuccessful by
themselves. Libido and an overall sense
of well-being are likely 10 improve
when serum  testosterone levels  wre
restored 1o the reference
range. However, o metas-analysis by
Corona et al found that the positive
effect of iestosterone  therapy  on
erectile  function and libide was
significance  only in  mndomized
controlled tnals partially or completely
supporied by pharmaceutical

COMmpanies,

Meta-analyses suggest that he
combination of testosterone and PDES
inhibitors yields more effective results,
bt in noncontrolled versus controlled
studies. However, adverse eifects,
espectally in older frail men, require
considerntion.

Replacement  andropens  are
available i the following four forms:

1. Oral

2. Injectable
3. Gel
4. Transcermal

Oral therapy 15 marely used:. of
the available approaches. it is the least

effective and the most likely 1o be
associated with  hepototoxicity, even
though the risk is relatively small.

Parerteral  therapy s the
approach maost  hkely to  rostore
androgen levels to the reference mnge,
but it requires periodic  imjections
{usually every 2 wecks) to sustain an
effective level. Measurcment of peak
and trough  levels can help avoid
symptomatic troughs amd supernormal
peak levels, though such measurement
is rarely dome in clinieal  practice
Typically, n level is obtained | week
afier an injection. Weekly impections
using lower doses can be used W0
minimize the wide swings in binod
leviels noted with less lreguent dosing.

Skin patches deliver a sustained
dose and are penerally accepied by
patients, Testosterone pels are available
for duily topical use to treat male
hypogonadism and hove the advantage
ol minimizing the peaks and toughs
associpted with the use of mjectable
agents. However, these gels requirt
duily application and are relatively
eXPEREIvE,

Implantation  of  longer-scting
testosterone  pellets  has  becomc
hIET::MingEJ.I popular.  The pellet I
placed during an office visit. The
advantage ol this approdch is the
infrequency of pellet placement (only
every 3-6 months).

The use of exogenous androgens
BipprCsses satural androgen
production,  Elevation of  seruin
mndrogen levels has the potential 1
stimulste prostate growth and Y -
incrense the risk of activiting o latent



cancer. Penodic prostale examimations,
including digital mectal examinations,
prostate-specific  antigen  (PSA)
determinmtions, ond blood counts (ie,
complete blood coumt [CBCJ), are
recommended in all patients receiving
supplemental androgens, Obtaming a
iestosterone  level during therapy s
necessary for optimizing the dosage.

Intracavernosal  injection  of
vasodilators, The modem age of
phormacodberapy  for ED began in
1993, when papaverine, an  alpha-
receptor  blocker thmt  producis
vasodilatation, was shown 16 produce
erections when injected directly  into
the corpora cavernosa, Soon afterward,
other vasodilators, such as alprostadil
fig, synthetic PGEL) and
phemlolomine, were demonstrated 1o be
effective either as single agents or in
combination.

Alprostadil 15 the single ageni
THSL conmimcnly used for
intrecavernosal injections. In a study of
683 men, 94% reponed  having
ereglions suitable for penetration afier
alprostadil impections, Self-injection of
this and similar agents hog been of
enormous  benefit  because  they
represent an effective way to schicve
adequately rigid erections for a wide
variety of men who otherwise would be
unable 1o do so.

Il the wvasculature within e
ST COVETTIOES i5 healiby,
introcavernosal  injection  therapy s
almost always effective. However,
carcfisl instruction in how 1o perform
the imjections is cssential. The dosage
15 adjusted 50 05 o achieve &6 enection
with sdequate npidity for fo more than

90 minutes, Alprostadil doses as high
a5 40 pg cun be used. An abnormal
finding afier biothesiometry testing has
been suggested as an indicator of
possible  heighlened sensitivity o
iniracavernosal  inpections,  bul  this
SUPRESTION TEMAINS UNproven.

The main adverse effects of
imtracavernosal injection are as follows:

|. Painful erection

2, Priapism

1. Developmient of scarring at the
injection site

4. Intraurethral prostaglandin E1
pellets

Another option for ED i3 the
Medicnted  Urethral — System for
Ercctions {MUSE). MUSE mvolvies the
formulation of alprostadil (PGE1) into
a small introurcthral suppository that
can be inscried into the urcthra {see the
imnge below). In one study, the agent
was effective in 65% of o selected
group of men, Widespread application
of MUSE has been limited by the
system’s cost and s inability  to
provide ngid erections consistently.

MUSE may be effective in men
who have vascular discase or disbetes
or have undergone prostate surgery,
Intravrethral  alprostadil &5 @  useful
agent for men who do not want to use
self-injections or for men in whom orul
medications have failed. It has been
successfully  used  twogether  with
sildenafil in cases in which each agent
alone failed,

Few adverse effects occur, The
most commaon 15 8 painful erection and

e ——— TRy
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urcthral burming, which occurs in fower
than 10P% of patents.

A topical gel formulation of
alprostadil for treatment of ED has
been developed. However, it has not
been approved for use by the FDA.

Vascular cndothelial growth
factor., Onc arca of rescarch has
involved the use of vascular endothelal
growth factor (VEGF), an angiogenic
growth factor and endothelial cell
mitogen. VEGF 15 produced by
vascular smooth musele, endothelizl,
and inflammatory cells, It increnses
production of nitric oxide (NO), which
results in improves endothelial function
and blood flow i chronic ischemic
disorders.

Drirect intracavernosal injection
of recombinant VEGF  profein  or
adenoviral  VEGF  that  contains
plasmids has shown dramatic resulis on
cavernosography  in animal models
with srteriogenic, venogenic, and
neural forms of ED. Burchasd: et al
identified WVEGF 165 as  the
predominant isoform in the corpom
cavernosa, as well a5 a novel splice
Variang

Although VEGF is o potent and
important  vascular  regulalor, it
probably scts in conjunction with other
vascular factors. Although a single-
agent VEGF is unlikely to ever be used
ns monotherapy for ED, the research
dope into its achions represents an
important step in understanding the
normal  and  abnormal  vascular
physiology associated with ED.

Other oral agents. Before the
advent of oral PDES inhibitors, various

JEA

piher ol medications  were
investigated  for  westment  of  ED.
including the following

., Adrenergic receptur
untagonisis fepe. phemtolamine,
vohimhine, and delequamine)

r Dopamine receplor

antagonists (g, apomorphine  and
bromacripiame)

3. Serotoninergic  receptof

activators {eg. trazodone)

4. Xapthine derivalives (28
pentaxifylline]

5.  Oxylocingrgic — receplof

stimulators {eg, oxylocin)

Although the AUA  does not
recommend the use of any of these
agents, severnl are worth  reviewing
briefly.

Yohimbine, a bark extrct. has
been available for many years. It haars
both a central and a peripberal effect
Even in properly conducted, welb
controlled studies, it is only slightly
more effective than placebe, and AU
puidelines do  nol  RECOM S
use. Nevertheless, there has beent ;
renewed  mierest  in this ﬂEr_r:I;
particularly when it is combined W !
an aral PDES inhihitor, Yohimbine k= :
safe agent with few known o
effects, It is administered in a dosage
5.4 my {1 1abler) 3 times daily

izl
Apomorphine. A s-u.ﬂ:nhnu;'.m5

formulation of apomorphine
demonstrated  some  benefit 1P he
Apomorphine is not approved BY
FIDDA Tor this indication.
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Phentolamine s an  alpha-
receptor  blocker that has not been
approved by the FDA for the freatment
of ED bul has undergone limited
clinkcal testing. Two plicecbo-controlled
trials reported elfectiveness in 42% and
328 of potients taking 50 mg,
compared with 9% and 13% of control
subjects. respectively. The erections
oecurred in 20-30 minutes, The drug
wasn well  tolermted, with  mald-to-
moderate  pdverse  effects  (usunlly
hendaches  or  light-headedness)
pceurring in less than 10796 of patients,

External Ercction-Facilitating

evices
Constriction devices, Men who
have a wvascular (venous)  leak

phenomenon may peed o constrichion
device placed at the base of the penis 1o
maintain their erection. Such a device
may be effective by iself or
combinntion with o PDES inhibitor. In
selected cases, combination therpy
with ong of the PDES inhibitors plus an
miraurethral or intracavernosal agent
miny be tned.

YVacoum  deviees.  Vocuum
devices Tor drawing blood into the
penis  are o relaively  ingxpensive
method for producing an erection that
has been used for many years, These
devices ore plastic eylinders that are
placed over the penis. Air is pumped
oul,  cousing o portinl  vacuum
Releasing the vacuum after o few
minutes  and  then  reapplying  the
vicuonm  spamelimes  gives o beiter
resull, Afler an eroction s obtained, o
consiricting band s placed al the base
of the penis.

This technigue is cifective in 60-
9% of patients snd maimtaing the
erection for up o 30 minutes. (In foet,
e ercction  would last until  the
constricting band 8 released,  but
keeping the band in place for longer
thien 30 minutes is not recommiended. )
The devices are very reliable and seem
i work better with mereased use and
practice. They can be operated and
used quickly with experience but still
tend to be less “romantic™ than other
therapeutic options.

Although vacuum  devices are
penerally sale, hematomms, petechin,
ondl eochymosis- have been reporied,
Diher adverse effects  include  pain,
lower penile temperoture, numbness,
phsent or painful ejaculation, and
pulling of scrotal tissee into  the
cvlinder, where it becomes trapped
under the ring. Many of these problems
con be allevinted by proper selectbon of
the tension rings and cylmders.,

Drawhacks to the use of exiemal
wacuimm devices include the need to
assemble the equipment and the
difficulty of transporting . Many
patients bose interest in using the deviece
because of the peeparations that are
nocessary, the lack of  easy
transportability, the inability to hade the
tension ring, and the relotive lock of
spontanesty.  Approximatcly  hall’ the
men who use & vacuwm device obtain
wery good erections, bul only half of
these men consistently use the devige
fior a prolonged period,

Surgical Care

Surgical revascularization. A
small number of healthy young men
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have developed ED as o result aof
trawms to the pelvie  arenes
Revascularization procedures such as
rotating the cpigasinc arery (or even
smaller vessels) mio the corpora have
been attempted. Long-term results have
been marginal,. AUA  guidelines
recommend  arenal  reconstructive
Burgery as @ treatment option only in
healihy pabients who have recenily
soquired ED ms the resolt of a focal
arterisl occlusion snd who have no
evidence  of  peneralized  wascular
discase.

Surgical elimination of venous
outflow, On occasion, men who have
difficulty mamtmmmng crections o8 i
resull of venoos leaks may benclit from
undergoing & surgical  procedurs
desigred 1o eliminate much of the
venous ouiflow. Although there wis
considerable initial enthusiasm for this
and other surgical approaches wis

significant, this type of surgery has
hecome rare because of o lack of long-
ierm  efficacy,  AUA  guidelines
recommend against the use of such
procedunss,

Placement of penile implant. [0
the past, the placement of prosthetic
devices within the corpora was the only
effective therapy Tor men with organec
ED.

At present, however, it is the las
option considered, even though more
than 90% of men with gn mplast
would recommend the procedure 10
their friends and relatives.

Before selecting this form U{
maragement, the patient and his serud
partner should be counseled pegarding
the benefits and risks of this procedure.

Tab, 18 - Advantages and disadvantages of types of surgical treatment

| reatmeal

Semirigid or
malleable rod
i plants

Advantages

Disudvaninges
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Fully inflitahle

Implanis

Seli-containgd
inflatable onitnry
implunts

mpkanis are wsunlly uged for men
who hnve nol expenienced suceess with
other therapies or who regquire pemle

reconsiruciions. - Men  owha have
undergone 0 radial prosiatectomy  for
prosiste cancer and in whom n nerve-

spaning procedure was not performed or
was nof successful offen do not respond
bt oral PDES inhibitors, and these men
e ol comdidates for o penile implang,
The same is trueé Tor men treoted with
radiation therapy, though more of these
mien tend 1o respond to oml agents.

Daily wse of 8 vacuum erection
device for m month before implantstion
of a penile s may prove
beneficial. A randomized controfled trial

Mimiics natural process of
mgidity=floccidity
Paotient controls sinte of erection

Matural appearnce
Mo concenlment problems

Highly effective

Relatively high rate of
mechanical foilure
Risk of infection
Most expensive implant
Permanently aliers or may

Incrapses width of penis when injure erection bodies
pctivabed IF unsucoesshul, interferes
Success rate of TO-800% with odher (rentments

by Canguwen et ol found thi ihis
siratcgy  was  associied  with  a
significemly  greater mean  streiched
penile length on the day of surgery; in
addition, surpeons  reported | ensier
corpoual dilatation intraoperatively.

There s some evidence 10 suggest
that an ndditional benefit may be pined
by s men who have an implant but
also mke an oral PRDES inhibitor. Sexual
stimulation and seressinon are enhoneed,

Pendle [l"l:ﬂiﬂ!ﬂt’!- can be divided
o the following 2 broad calepories
{Tah, 1K)

I. Semingd;
Y Influtable
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With the semirigid prosthesis, 2
matching evlinders are implanted info
the corpors cavernosa, These devices
provide enough ngidity for penetration
and rarely break. The major drawbacks
are the cosmetic appearance of the
penis (which remains sermerect ai all
times), the need for surgery. and the
destruction of  the notural  erectile
mechanism when the prosthesis s
imiplanted.

The inflatable devices comsist of
3 Silastic or Bioflex cylinders inseried
mto the compora cavemnosis, o pump
plaiced in the scrotum 1o inflate the
cylinders, and @ reservoir that is
contmined either within ihe cylinders oo
in & separate reservoir placed beneath
the fuscia of the lower abdomen [ses
the images below), The nMatable
prosihesis generally remains functional
for 7-10 vears before a replacement
may be necessary, Improvements in
these devices have resulted in o failure
rute lower than 108,

Patient  acceplance of  1hese
devices is very high, with nearly 100%
ol recipients expressing  satisfaction.
Part of this enthusiasm i5 related to the
failure of other therapies and the highly
midivated patient population,

Rojpurkar  amd  Dhabuwalia
reporfed  significantly  betier erectile
function and sansfaction with o penile
implant  than  with  sildenafil or
ntracavernosal  alprosiadil  (PGE1),
This was a nopmandomized study in
which all 138 subjects were initially
offered sildenafil. The mean follow-up
was 1954 months, and guestionnaires
were used 1o obtuin the data

Complications include ir:ﬁ:clirlm
foceurring in 2% of parienis), crosion
of the device through the urethra of
skin (2%), and painful érections I:_E'?-':i:]-
The development of an antibiotics
coated device has further reduced the
infection rate, Patients should also be
counseled that the penis does nob
lengthen as much as with normial
Ereclions.

Counseling and Psychological
Care

Sexual counseling is the mnﬂ
important part of treatment for paticnts
with  sexual  problems.  Many
professional  sexual  counselors are
skilled in working with patients. but the
primary care physicion, the urologst.
and the gynecologist also serve in this
capacity to some degree, These afe
usually the first professionals to bearn
about the problem, and they often hﬂ"f
o extract the information abowl the
sexual problem from the patent.

Men are frequently peluctont 0
discuss their sexunl problems nﬂl_ﬂ st
be specifically asked. Opening :
dislogue allows the clinician 10 bc‘Eﬂ
the investigation or to refer the petl
lo a consultant. Repardless of il"'-";
subsequent therapy, the emotiont
mspects  of the disorder [nuﬂ o
addressed. Jdeally, the patient’s paree
should be involved in counsehing. _"":__
even if this is not possible, e t:::'ﬁ
spent may help resolve Of al }:r:lFE
clarify the problem and cerminly 5
determine which of the other opil o
would be most beneficial

ppropriste.
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Regardless of the enology of ELD,
a pavchologicnl  componenl s
frequently associied with the disomder.
The ability to achieve erection is
imtimately connecied to a man's self-
esteem  and  sepse of worth.  Pure
pevehogenic ED &5 generally evident
When o man reports that he has normal
erections some of the time bul is unable
o pehicve or o mantain a full erection
il other times. Onee the man s doubt
regarding sexual performance, he loses
confidence; thas, future attempts o
have sexunl relutions provoke wnxiety.

In many instances, the couple
miust waork dogether 1o resolve the
problem, although in some cases. the
relationship isell moy be responsible
for the problem. Referml o a sex
thernpist may be helpial,

A study of 31 pewly dingnosed
men with ED {aged 20-535 vears) who
were irgated with either tadalalfil (n =
123 or iadalalil plus B weeks of stress
management {n = 19 foud that baoth
EROUps showed signilicant
improvement in perecived stress and
erectile function scores but the the
reduction in percoived  stress was
greater mn the lamer groap, This resule
sugpests that stress reduction may be a
uselul componemt of ED ineatment.
Funther reseirch, imvolving
randemized.  comrolled  rials  with
larger samples and longer follow-up
time, is needed.

Men with organic ED can be
treated with one or mate of the variows
available therapies. However, il they
have lost confidence in their ability 1o
obiain  gnd maintain a0 erection
sntable for penctration, a few wards of

encouragement from theirr physician
can be of great help.

Prevention

The AUA observes thot because
dinbetes, her disease, ngd
hvperiension  incremse  the risk of
developing ED, optimal mimogement
of these diseases maoy prevent the
development of ED. Similarly, becouse
attpining and  maintaining o fom
erection  requires  pgood  vascular
function, it is reasonable 1o nssume that
lifestyle  modifications . improve
vascular  function  (eg.  smoking
gessation, mainienance of ideal body
weight, and regulor cxercise) may
prevent or reverse ED. Al present,
however, only minimal data support
these supposilions,

In & clinical 1rinl that included
06 men with newly disgnosed iype 2
disbetes, Maorino et al reported that
men randomized w0 Meditermanen
divt demonstrated o significantly lesser
decrowse in erectibe funchion, compared
with men randomized to o low-lar dict
(P=0L024). Toml follow-up in the wrial
iy 8.1 yeEars,
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13.2 Premature ejaculation

Premature (early) ejaculation—
also referred 10 s rapid efaculation—is
the most common type of sexual
dysfunction in men younger than 40
years. An  oceasional  instance  of
premature  jaculation might not be
cause for concern, but, if the problem
occurs with more than 50% of
attempted  sexunl  relations, a
dysfunctional pattern usually exists for
which treatment may be approprinte,

(]

Most  professionals who  ireat
premature  ejaculation  define  this
condition a5  the occummence of

gjaculation carlier than both sexual
partners wish, This broad definition
thus  avoids  specifying a precise
“normal” duration for sexual relations
amd reaching a climax. The duration of
intimate relations is highly varinble and
depends on many factors specific 1o the
individuals invelved.

For example, 0 male may reach
climax afler 8 minwtes of  sexual
ifercourse, but i’ his parner regularly
climaxes in 5 minutes snd both re
salishied with the tming, this is ot
prematare gjaculabion. Alwrnatively, o
male might delay his cfaculation for up
to 20 minutes of sexual imercourse, bt
W his partner. even  with foreplay,
requires 35 minutes of  stimulation
belore reaching climax, he may sl
comsider his cjaculation and subseguen
loss of erection premature because his
partier will not have been satisfied (a
least, nol through intercourse) |71

Hecouse  many  females e
umihle to resch climax w0 all with

vaginal intercourse, no  maller  how
prolonged,  the  secomd  situmtion
described  may  actally  represent
delnyed orgasm in the female partner
rather than premaiure cjaculation in the
male; the problem can he cither of
both, depending on the point of view.
Such  dilferentes  n perspective
highlight the importance of obtaming 2
thorough  sexual  history from  the
patient  {and  preferably  from e
couple ).

Premature efaculaion may  be
lifelong  or  acguired.  Lifclong
premature  ggaculation  apples .
individuals who have had the -.'nn:hllﬂl:_
since  they became capable ©
functioming sexually (e, post puhr:l'l}‘*-

Acguired premature ujalsul_llt"“"
means that the condition began 0 an
individual who previously expent 2
ah pwceplable  Jevel of  gjaculaton
control  and, for unknown rﬂﬂ"‘i
began  experiencing  prematt
claculation  later i life,  AcquF .
premature gpaculation is mol n.-L:umIIlﬂii
general medical disorder and ussally l
not related 1o substance indm::m_nj'_f:'
though in rare cases, ||3.-p.,-r.:m:rlnhl wy
might  be  associged  wiib A
pychotropic drug and resolve W
the drug is withdrmwn.

Diagnastic eriteria

In 2004, the International ’“ﬂ:i
for Sesual Medicine published 2
evidence-based  unified ‘I'ﬂ“""m:imﬁi
premature cjoculation that compr
the following eriteria

et



I. Ejaculation that always or
newrly always occurs before,
or within about | minute of,
vigimal penetration from the
fiest  sexunl  experience
{hifelong premature
ejaculation) or a clinically
significamt and  bothersome
reduction in lntency  time,
ofien to about 3 minuies or
less  (acquired  premature
eprculation);

- Inabality 1w delay ejaculation
on all or nearly all vaginal
peneirations;

3. Negative personal
consequences,  such o8
thstress, bother,  frustration,
and'or  the avoidance of

sexual timacy.
DSM-5 eriteria

The Diagnostic and  Statistical
Manual of Mental Disorders, Fifth
Edition (DSM-5), classifies premature
\€arly) cjaculation as belonging 10 8
BP0up of sexual dysfunction disorders
that wre typically characterized by
Clinically * sigmficant  inability 10
fespomd  sexually or o experience
"exual pleasure,

[ &=

Sexun| functioning involves @
“omplex interaction among biologic,
“Weloculiurl, and  psychological
factons, and the complexity of this
"Wetaction  makes @1 difficult  fo
A5ecriain the clinical etiology of sexual
dysfunction. Before any diagnosis of
“xual dysfunction is made, problens
3t e explained by a nonsexual
Mental disopder or other stressors must
Tirs1 be adddressed, Thus, in addition 1o
the criteria for premature {early)

gjaculation, the following must be

OS]

|, Partner factors (eg, pariner

sexial problems or health
issues),

. Relationship  factors  (eg,
communication problems and
differing bevels of desire for
sexual activity),

3. Individual vulnerability
factors (g, history of sexual
or ¢emotional abuse, existing
psychistric condilions such as
depressaon, of stressors such
as job Joss):

4. Culwral or religious factors
(g, inhibitions or conflicted
attitudes regarding sexuality);

5. Medical Ficlors (eg. an
existing medical condition or
the effects of drugs or
medications).

The specific DSM-5 criteria for

premature (carly) cjaculation are us

follows:

1. In almost all or all (75-100%)
sexunl activity, the experience
of a patern of epculation
ocourming  during  partnered
sexual  sctivity  within |
minute  after  vaginl

jon and before the
individual wishes it;

3. The sympioms asbove have
persisted  for at least &
months;

1. The symploms above cause
significant  distress 10 the
mdividual,

4, The dysfunciion cannod be
better explained by nonsexual
mental disorder, o medical

F-d

]




2019 | Urology

condition, the effecls of a
drug or medication, or severe
relationstip distress or other
significant siressors.

The severity of premature (early)
cjaculation is specified as follows:

|. Mild  {occurring  within
approximately 30 seconds 1o
I minue of  vaginal
penetration);

4. Moderate (occurring within
approximately 15-30 seconds
of vaginal penetration);

3. Severe  (occurnng  before
sexual activity, at the stan of
sexudl activity, or within
approximately 15 seconds of
vaginal penetration).

The duration of the dysfunction
is specified as follows:

I. Lifelong (present since first
sexual experience).

2. Acquired (developing afler o
period of relative normal
sexval functioning),

In addition, the context in which

the dysfunction occurs is specified as
follows:

I. Generalised (not limited 10
certein types of stimulation,
situations, or partners |,
Sitwationnl  (hmited 10
specific types of stimulution,
SHUALIORNS, OF partners),

Puthophysiolagy

s

Premature ejaculation s believed
1o be o psvehological problem and doey
Nl represenl  any  known  orginic
dhsease mvolving the male reproductive

et or any known lesions in the brain
or nervous system. The organ systems
directly  affected by  premature
ciculation include the followimng:

I. Male reproductive tract (ie,

penis,  prostate,  seminal

vesicles, testicles, and their
appendages);

Portions of the central and

peripheral  nervous  sysicm

controlling ~ the  male
reproductive tract;

3. Reproductive organ Sysicims
of the sesual partner (if
female) that may nol
stimulated  sufficiently W
achieve orgasm.

Perhaps the most rn‘ﬂ-nﬂl“":‘-‘d
effect of  premutore  jaculation.
however, is psychological:

I. Both partners are likely 10 be
dissatisfied emotionally #nd
physically by this problem:
Attempied pregnancy 15 8
particular concem;  rou
3. I the prempture jaculation 12
so severe thal it happe®
before  commencement of
sexual Ifereourse:
comception  will nll:lli.. "
possible  unless priificid
imsemination is wsed.
wyed whether
pun-'llf'

i

[ B8]
h

Some have guesin
premulure gpoculabion 1 o
psychological, A number =
iﬂ"rl.'ﬁ-llgtllun have found differences ;
nerve  conduciimn laleney [Hmcs “nr
hormonal  differences i men ‘-"h;
experience  prematirne “.ii":”h"':l
compared with individuals who 40 177
The theory s that some Wl a
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hyperexciability or oversensitivity of
their  penitalin, which  prevents
downsepulation of their sympathetic
Pettvways and delay of orasm.

A group of nerves in the Jumbar
spmal cord has been wdentified = the
possible generator of ejaculation. This
Merve sile is thoaght to be linked to
encimiory and imhibitory  dopamine
p_:lhmjh i the brmin, which play
significant roles in sexual behavior.
Whike  rescarch  continues,  this
knowledge 15 providing the foundation
for  pssible  development  of
medications specifically fargeting delay
of ejaculation. [70, 71

(er questions have been raised
Feganding  possible  biochemical
Components of promatune cpaculation
Testostcrone is thought to play o rale in
the Gaculatory reflex. Higher froe and
0lal festosterone Jevels have been
demonsrated i men with premature
Cculation than fn men withou!
Premature caculation

Rescarch published in a Chinese
Mdrology jourmal showesd that sensen
from men with premature cjaculation
“Oflained  significantly s
Phosphatase  and  alpha-glocosidsse
than  gid ghe semen of control
Wubjects, The  rosearchers  concluded
that these hiochemical parameters may
:mf_h_n dysfunction of he prostae “:

idymis, possibly contbuting ¥
Memature cjaculation; however, their
“nchusions have yet 10 be
by subscquen studies.

A study by Corona e al fownd
1hat Many geen with  premaire

Ciacilution have low serui prolactin

levels, However, this same study found
that men in the lowest quartile of serum
prolactin levels who had premature
faculati alse  demonstrated
associated metabolic syndrome, erectile
dysfunction, and  anwety.  Thus,
whereas  hiochemical markers' (eg.
prolactin} may coniribulz to prematun:
associations {eg, anxicty) suggest that
biochemical parameters play oaly a
partial robe. Further rescarch is needed.

Psychological factors have been
found 10 contribute greatly o
premature cjaculation, beyond merely
reducing the time to  ejaculation,
Whereas  pationts  with - premature
ejaculation show significantly Jower
intravaginal ¢jaculatory latency  time
(IELT) overall, [ELT in those who
fitDSM-Scriteria  for  premature
ciaculation overlaps with [ELT in
mmtmmmm

However, whereas o - shorier
(ELT has beem the mmul
premature ejoculation in many studies,
the perception of cjoculatian cootrol
has been shown to mediate pabient or
partner  satisfaction with  seximl
diﬂmﬁlﬂ:ﬂ@. My m‘”“
:jll'.'llhm- 53
[E]-Wh!i':"l disorder,  such
associations  demonsmate  thal
psychological factors play a siguificant
role in it5 pathogencsts.

Aetialogy

As noted, the cause of premature
dﬂmummdmm
although ihis has ot been defimitively
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One  psychologenl  explunation
for prévmabure ejaculatian s that mabes
arc conditioned by socictal pressurcs 1o
rexch climax queckly becmise of fearof
discovery  when  masturbating s
teenagers of during carly senual
experiences with others, This pattern of
mpid attainenen! of sexunl relepse
diffscalt 1o change in marital or long-
term  relationships. The mcreasing
acknowdedgment that female ansal
and orgasm require moee time than
make arousal may lead 1o increased
recognition and definition of premature
culation s 8 problem.

ft Bas been  theorized  that
o o o
i hanary perspective, it seems
repidly might be move likely to fertilin
Whﬂ'ﬂd!hmhﬁmmm chmasx,
The genes of o male wha ejaculutes
mapsdly {bat not before intramission)
?wuhMIMr“h‘ﬂlﬁdﬂnﬂ.
N Sune setlings, & male wha could noy
complete the  Fertilization o
quickly might be F’Hnﬂyu Killed
by & competing male because of hig
i Vulneraibility during
IREETL AT

Lifelany premature ejuculativn

In paticnss  wilh IiTebany
premalure gaculation, m whach (he
male has pevet cxperiencod T
relstions. withou!  also expericnmy
premalure cjoculation, o degpsesto]
cntional disturbance may be prosen,
and the cases mary be multiple.

_!iunll.'l:im:-i. the behostr §s 3
conditioned  nesponse resulimyg (g

leen masturbation pructices, but it can
alsos pesult from deep anxlety aboul 52X
that relutes 1o traumulic cxpencnees
encoundered by the patient  durag
development (ep. miest, sexal assault
conflict with one of bath parents, oF
viher serious dsturbances) In most
cases of lifelony premature cjaculation.
a primmary care physician of a smbogesl
should comsult with o psychininsl
psychalagest, or ather prifessms],

Acquired premaure
ejaculation
With rogard  to scquired

prematire ccolabion, some 1Ype _ﬂr
perfarmance ansiety 1 ofien a8 majo
faciar,

Performance pressure {ie. fear of
fuilure to satisfy (he pariner) can &
from  varipas dating  events.
Erectile dysfunction is one of the mor
comman cyents of his type, Fear
an eroctiom will not last pay procipitase
premiture cjaculibion. ln such cases
e patient muy say that the ey
climay was the nsult of bemE
extremely excited by bis parimer, 0 37
effort 10 avoid admitting thar he wie
unable W maintain  his enetion
throughal nteroowrse, § 71|

Ufien, hawever, the sttuatiee i
mofe goemples,  Erectile J}'ﬂ'lﬂ"':'“:
may not be imvolved, amd the ke¥ ""1
muy be fur jnstance, o helithnd
uttitmde o the par al Ihe ;|1|L|.'tl'ﬁ'r- ;
aleition, o female paner actually ""'{
harse dilficulty pcieving glima
theough mtercourse and may e
direel chitoral stimmlagion 1o #EF"""":HE
o orgaan  f she  dies
communicate fhis 1o e male pariect
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fand she may conceal it because of
feelings aboul her own insdequacy),
caitnl satisfaction is unlikely,

 Because most physicians are nol
trained sex therapists, it 4s important to
sort oul conflicts in the relationship and
then refer couples for counseling to
Professionnls  with  experience  and
Uriining in that ares. Physicians who
have some training or experience in
Ireating premature ¢aculation and are
comfortable monaging the problem
may choose o begin treatment. I the
Patient does not respond favorably or if
the physician is uncomfortoble with
treating ihe condition, the next siep is
referml to o sex therapist, psychologist,
OF psychistriz

Epidemiology

An  estimated  30%-T0% of
American males experience prematune
ejaculation. The National Health and
Social Life Survey (NHSLS) indicates
& prevalence of 30%, which is fairly
Steady through all adult age categones.
(In contrast, ercctile dysfunction rises
m prevalence with increasing age).

However, various surveys have
shown that many men do not report
Premature  cjoculation o their
Physician, possibly  because  of
embarrassment or a fecling that no
treatment s available for the problem.

men might pol even Pesceive
Prematere  gjaculation as @ medical
problem, Such survey data suggest that
the percentage of men who experience
Premanire cjaculation al some point in
their lives s almost certainly more than
the 30% reported in the NHSLS,

Estimates of  premsture
gjzculation in Europesn countries and
Indin mdrfor the prevalence in the
Undted 5tates. The prevalence in oiher
parts of Asin, Africa, Austrulin, and
elsewhere i unknow

According to  the DSM-3, the
estimated prevalence of  premature
{early) ejaculation is highly vannble
aid depends on the definition being
emiployed. Although more than 20-30%
of men aped 70 years report being
concemed obout the rapedity of their
gjaculation, only 1-3% would be
elassified as having premanwe (early)
gjnculation  socording o the
current DEM-5 eriterin (i, ejaculation
occurring  within | minute  after
intromission and before the individual
wishes),

In o Korean study, the definition
of premature gjaculation used yielded
marked dilferences in outcome. The
prevalence of premature epaculstion
was 19.5% by self-reporting, 11.3%
based on @ premature  ejaculation
diagnostic 1ol (PEDT) score of 11 or
higher, and 3% based on stopwaich-
recorded  intravaginal  ejaculation
latency tine.

Prematre ejaculation can occur
at virtunlly any age in an odull man’s
life. As a reported condition, it is most
comumon i men aged [B-10 years i.‘“
may also occur in conjunction with
sccondary impotence in men aged 43
65 years. [T1]

AL present, there  are ™

peible datn  indicating  mapor
differences betwoen racial groups with
respect to the incidence or prevalence

-
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of premature epculibon. However, &
few surveys suggest that some degree
of rucial varistion mey cuist.

A lelephone survey of 1320 men
without erectile dysfinction by Carson
et ol found thel premature ejnculation
was reporied by 21% of non-Hispasic
Affican Americans, 2% of Hispanics.
and 16% of non-Hispanic whaies, An
analysis of the NHSLS by Lsumann i
al found that premtene ¢jaculation was
mere  peevalent  smong  Adfricen
American men (34%) and white men
(2%} than among Hispanic men
{27

In a small stady of & sexunl
bealth clinke n Awsiralin, % of
prematue cjoculation diagnases wer
in men of Asan or Middle Easiern
descem, wheress 41% were in men of
Westers or Eutupean binth, Howeve,
i view of the small nursber of such
mbﬂilrﬂlhlﬂn{nﬂﬂw
subjects, it i difficall 1o daw firm
conclusions from these daig.

Progmmis

Mesicrn and Jobewon mainLssn
that the: grest majoity [=£5%) of men
with premature cacubstion can he
trented soecessfubly with the squocse-
pause technigue alome. typically within
3oomeths  of the  san of
therapy. However, clinical EXpericnee
varks widely, anc some authars b
reported much picecr sicoes mries

With & combanaifon of methinds,
mchading schoctive serolonin renptake
inhsbitor (S5RY) therspy, smpenvemen
ar cure should he possible in mos
Case, provikd that the couple |ni just
the man) & commatied 1o wartking o

the lem ther,  Nuamerms
p-uhtis-ll:: t-.-pumm:lul midicate that
coumscling and medical Eheragy €an
help acheeve sucvess mabes & hl;-h o
3%, matching (he high mies onginally
repanicd by Masters and Aphnson,

The problem with all treatmenls
for premature cjaculation is that (he
relapse rate rampes from 20% 1o 5%,
depending on the study ciled: hiss, the
durbilicy of the respomse an be
questipeable, Some males may need 1
make & long-term commimgnl 9
periodically repeatiny the behaviorai
wechnigues; |oey-standing habits con b
difficul to moxdidy.

Some men who achive e
with medscal theragry (i, S5REs) migh
need o use the medication fior the o1
H1huﬁvu,pm:sumpﬂq‘*"’fﬂ
deprossnn nezd urmngm:hpr:sa-;
therspy b peevend repeated bouts ol i
discrder und many people W
bypericnsion need HF""‘“I"
antihyporensive  therapy e comtfd
their blood prossure. Precise loag-lemt
fuibare radis are not well estabb i
and depend on the duration of follo¥
up fior & particular cobort of panests

Mo known dircct marbidity O
moctality  resufls  from uee
cisculstion.  Indirecly,  premefU™
chaculation may alter sclf-csteem, 17
cause marital dysfimction, and 1y i
a Bactor in depnession, wilh 45 rm'r-#
T P S e I'“fml :
cjuculution can ciuse sircss Mh;ﬂl
murmiage or other relnoshi. “,.'I
might contsibute 1o confhicls 2
separation ve divorce in sIme "‘”"‘.ﬂ.
Comception fe abay difficudl in G



Premature cpculstion befone vaginal
Intromission,

Fatient Education

 Patients  with  premature
Soculation may be referred 10 a
licensed sex therapist, psychologist,
Msychisirist, or marital counselar for
ditiona) help, Numerous books and
#tiches in the lay press are availsble 2

History

A guiddiine from the

ino| Sogiety of Sewunl

i recommends asking pticots
the foblowing questians to estsblish the
Hagmosis of premature ejaculation:

I, What 5 the mme beiween
penetration  and  ejaculntion
(eumming]?

=. Cam you delay ejoculstion?

i Do you feel bathered
anngyed, andior Frostrated by
Yoiar premature gjaculatson?

Chptanal
of ol erectile fanctrn, impac

he problem on the patient’s
"“lalionship with his partoer, amy
MPeviogs  (reatment, ond cffect an
Auality of life.

iueslions caver

The history of the patieat’s
Premature (early) ejaculation is belpful
hn'""m i pltimaely pades the

t that is best swited wo the
m'“‘]lﬂd his parner), One shoald
“enbine  yhether  premature
“Iculation is lifelong (ic, primery) o0
"Ciired (i, secondury) nd assess the

of the problem,

Il the paticnt has  alwoys
premature  cjaculanion

ud'pmtjiciuinu'quu_-_
Early successful wreatment af erectsle
dysfunctn may help prevest seguired
premature ejzculation m older men.
from the time be began caitus, then he
hﬁmmm!f
l::hldm:ﬂiﬁ.llin:&lllnmm
the past, yet began experiencing
mmwnjmmiﬂ:ﬂhlhm_mt
relacionship, then I:l.'m}m nequired
mpimdpmm‘mc}lﬂlﬂl_:m
i treal and has & beller prognosis.
For completencss, 1 penerl
medical bistory should be taken Io
mhmmmﬂﬂm
might be relevant. For example, if the
mh@wﬁmmh
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psychological difficulies. Psychiatric
conditions are more common in males
with lifelong premature  gjaculation
than in the general population.

The history should  include
questions about the following:

I. Early sexual expericnces -
Did the patienl expericnce o
traumalic sexual episode a5 a
child or toeosger  (eg.
discovery by a parent during
masturbation, with
subscouent lechings of guli
and perhaps  threastened  or
mciunl punishment )7

1. Family relotionships during
childhood and adolescence -
How did the patient relale 1o
his mother, father, brother(s),
sister(s)? Docs the family
have u history of incesl or
sexunl assauh? Males can be
sexunlly mssaulted by oiher
males and, in rare instances,
by females,  including
siblings;

3. Peer relationships -~ Did the
patient  have  other  male
friends or any female fricnds?
How does he repard himseli
in comperison with peers (eg,
inferior, superior,  more
mthletic, Trmiker, e
iniciligent, or lizsy
imelligent !

4. Work or school - Does the
patient have any dillicultivs
wilh work (or school, i§ stll
studeni)”?

3. Gencral antitude toward sy
Does the putient regard sex as
dirty® Whst s his sexunl
preference.  [ontasy.  and

. Nonsexual  aspects

arousal pattern”  Did  the
patient have a strict relighous
upbringing” 1 so, wilial was
he iaught aboi sex”

_ Marital  versus  nosmuritl

comext — I the premiure
cjaculation  began  with an
initial m:nmnnt_:ﬂ
relationship, does he Feel guilt
about this? IF the first !:r.ulnln
experience Wik within &
marital  relationship  tht
ivolved premalune
cjaculation from the star, was
there  premarital noncoitil
sexunl  play  betwoon
puringrs?

. Bexunl attitwde and response

of the female partner - IF the
fomale partner s having 3
problem (cg, dyspareuninl. 1"
could refate to the males
poblem or may hEve
preceded it e
aff  the
current  relationship D
the couple Might, or are |I1:3;:
going  through o .
strugile’

. Invelvement of the ﬁ:'-'ll-lf'l

ner If the patienls
!-T;I.Jil pariner i pol prr.:w:-l;;
For this interview, why not: b
the partner failing to suppd
the man of blaming lim?

Clues from these und syl
questions  usually  point WS
causative  faciors  thal ey
specifically addressed with thempy.
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Acquired

premature

ejaculation
In mdidition 1o a gencral medical

hi!-ll.‘u'}',

the history should include

detanls sbows the following:

B3

Previous relationships — Wiere
there curler relationships in
which premature ejacuistion
was nol i problem? Wene
there earlier relationships in
whiclh trunsient episodes of
premature gjaculation
ormed

Current  relationship - Was
premature ejaculation always
a problem, or did it start aficr
an yminal time frame  when
coilus was satisfactory to both
partners’

Nonsexual aspects of the
eurrenl relationship — Do the
partners get along on mosl
tssucs, or is conflict present?
Who is dominant in  the
relationship, or s the
relationship gencrally equal’

Involvement of the sexual
partner — If the paticot’s
female sexunl partner did ned
sccompany him 1o the cline,
why not? If she regands the
problem as his alone, rather
_'hiln theirs, this moy be an
Lmipsariam clue

Impotence problens Jl'q'ln
patieni s erectile
dysfunction, did it begin after
the premature cjoculaon or
before? If the paticnt does not
have erectile  dysfunciion,
what is the general Iim'“.ll'-_m
the male (ie, the typical Hime

intromissian to climax)?

6. Capacity for coitus — Can
actunl eoitus be pehdeved, or
does the premire
gjocalation  prevemt it
entirely?

7. Sexunl contest — [s the patient
expencri pretuature
cjaculation  with  self-

stimulation (e, masturbation],
with maniniErcourse
stimulation by the pariner, or
just with coims?

8. Sexual response of partner -
What is the time required For
the fomale parmer io reach
climax? Can she reach climax
with iut:rm;-m o dugf-:h::i

e recl e
:qﬁﬂlltim joral or manual)?
If the paticnt has erectile
dysfunction that began afier mnﬂ
caculaticn, treatment uf
conditions may be required; in some

the erectile difficulty resobves
snce the patient gains unclll'ﬂ':rn t his
ability to control cjaculation. If erectile
dysfunction developed first, p;:n:::df

i 1 be a

;ﬁmﬁfmj l'ﬁﬂ"'ﬁl.‘ wh:T ﬂ:
tient is confident af being able

maintain his erechon.

Physical Fuamimation
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Diagnostic Considerations

Several other conditions nest be
considered m moking o dingnosis of
premature {early) epculition.

One such condition is severely
deloved orgasm in the female partner
The term “delayed” b relative i this
context; the average time fo climax m
females vanies bul avernges [2-25
mimises, according b many  siudes,
and 3 hours, for example, would be
well outside the norm, In extreme cnses
of deloyed or difficult orpasm in the
female partner, almost sny male would
be considered 0 have premoture
cjaculation. The partner's  sexunl
response must always be tken into
sccount.

Another such condition i an
sdverse effect from a psychatropc
drug. If the premature cjaculution
starigd  in associotion with  the
[HEIRILIEH CE ) TR ol psyelsMropic
pharmacotherapy but ceascd when the
drug  was  withdrown, one  shoubd
strongly  conssder 0 relwiionship
between the two evenis

In addition, pregjaculate may be
mistaken for premature  ejaculation.
Preciuculute is the lubricating fud
prodhuced by Cowper glands and other
glancls during the excitement phase of
sestinl stimulation. A detiled sexuml
history should clanify thes matier and
emable the climcmn 10 reassure the
male as o what s actunlly happening,

Ercctile  dysfuncton  may  bhe
assoctated with prematare eyaculntn,
andd i1 may be dillicalt or mpossible 1o
putablish which conditim  dieveloped
first |or lifclong premaling

epaculation, associations with eeriom
anxicty disorders have been noted, Far
seguired  premotune  gjaculation,
mssociations  with  drug  withdrawal,
thyroid chiscase, and prosttitis have
been found. |70, 71|

A study of men with chromic
proatatitis chronic pelvic pain
syndrome (CPCPPS) found ihat 1k
odds ralio (OR) for premature
ejnculation significuntly increased 'ﬂ:“h
the severity of pelvic pain, I'rurl_1_1a-'-"'|'
i men  with mild  prostatitis-like
symploms 1o 2134 in men with
modernte 1o severe syRones.
authiors suggested routing screcning 10f
CPACPPS in men with premalur
gaculation  and  fiwr premafsre
egnculution in men with CMCPPS.

Treaiment

Medical treatment for prm-f“":
fearly) ejaculation  includes ﬂ'f?":l
opfions. Any seriois. primary mt'i”
condition (cg,  angina) shoul
iresdcel;  Far  dhe  pUrpOsES ol i
following discussion, the patierlt 7
assumed Lo be healthy, wnd pn""“":"
cjaculation is mssumed to be b s
problop

In addition, any H':WJ“W:E
erection problem (g, eree o
tysfunction) should be tresied: T::rllllrﬂt
methods are pvailuble. and €5 ah
success. can be expeciod Accurdmgt

: selile
treatment  of  concomitamt ::‘I:_,m
dysfunction (ED) is ment
passing

qamic. E

: shieve thie st ouls
I nehaeve 5 4,1;lw5-"| :;

femabe partner should ol

fully ns possibhe in the treal
Commselung sessmas
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. Plurmacologie  therpy  may
mchude selective  serosomin reuptake

nhibitors  (SSRIs) o idesetistienig
creams,

Outpatient care can be scheduled

a5 uppropriate  for  the  clinical
CHCimsiees,

Surgical Intervention

No  recommended  surgical
enment  exists  for premature
CJacylitjon,

Before the availability of
Monsurgical methods  for  treating

eTectilp dyvsfunction, a patient  with
Premature  gjaculation  who  was
Mistakenly dingnosed with  ereetile
d¥sfunction might have undergone
" Petiile prosthesis implantation, which
Would  have  yielded unsatisfactory
;’r‘ﬂlll! because of the incorrect initial
SENOSIs. In this scenario, the paticnt
Would be able to engage in sexual
WErEOurse, because the penile implant
1:1:"" provide an adequate erection,
he: would still elimax prematurely.

ey 2ently, penile implants are
Maced mueh mare rarcly, and with the
y .-"r nonsusgical  treatments  for
"hile dysfunction, any permanent

"™ restilting from diagnosing erectile
e function rather than  premature
Hculation is unlikely.

Consultations

i Consubtation with a sex therapist,
by Bt OF psychintrist may prove
. Plul if (he primary care physician of
Ir::'“ﬂﬂ cannot  provide successful
v, IMent or does not have ihe time 10

Moge pg}-dm[ugj_unj issues  and

implement behavioral techniques (eg,
squeeze-pause). If the primary care
physician or urologist is inexperienced
or uncomfortable  with  tresting
premature cjaculation, early referral to
0 sex therapist, psychologist, or
psychiatrist is melacated.

Some physicians mmﬁmﬂhlﬂ
implementing pharmacologic therapy
but ot behavioral therapy. As with any
medical condition, the patient should
be offered ail available ireatment
options, and the physician  should
proceed with referral for any option
considered 0 require more specialized
help than the physician can provide.

For men whﬂml]l' have I!I.“'\"E“-'
cmotional disturtance underying. the
premature ejaculation, referml 1o &

ial heslth professional s most
appropriate. Diagnosis and treatment of
the various psychological factors thal
manifest  portly a5 promalie
cjaculation are beyond the scope of this
discussion.

Counseling and Sex Therapy

The first slep ii o aftempr W
relieve any underlying perfommance
on the male. I premasure

T ation occurs when inervaurse i

lnﬁ:mﬂﬂﬁmhmmrm
manual stimulation, oral sex, ar
mcans to satisfy the flemake pamncr.

If the male always experenoct
pcolstion  with _ nitinl _ vl
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history should reveal this), Such cases
will most likely eall for reaiment in
conjunction with a mental health care
professional. These more difficult cases
should be screened out,

Mext, the couple should bhe
instructed in sex therapy wehnigues,
stich as the stop-start or squeere-pause
technique popularized by Masters and
Johnson,

In this technique, the female
partner slowly begins stimulation of the
male butl stops as soon s he senses g
fecling of excessive excitement that
may lead to ¢jaculniory incvitahility,
She then administers M COMpression
o the penis just behind (he glans,
pressing mainly on the underside, This
compression should be uncomfortahle
but not painful. Once the male has the
fecling that ejsculation is no longrer
imminent, the female resumes
stmulation.

The process should be repeated
and practiced at lesst 10 or mare limes,
Over thme, most males find thar this
technigue helps decrease the impending
inevitable need 1o cjaculue,

After practicing this technique
for & while, the couple can move o
another phase of the process, In this
phase. the partrers sit facing each
tlher, with the woman's legs crossing
on top of the malke's legs.  She
siimatlntes him by manipulating  his
pents first close to and then  with
friction against her vulval ares. Fach
time he semses excessive excitement,
she applies the squeeee und stops all
stimulation  until  he calms  down
enough Tor the process 1o be repeaned

Finnlly. coitus may be um.-mpln_rd.
with the female partner in the superior
position o0 that she may withdrw
immedintely and ngam apply o squecee
o remove the male partner’s urge
climax.

Most couples find this technigque
1o be highly suceessful. It can also help
the female pariner to be more o
end can shoren her tme o climas
because o constitates @ form  of
extended loreplay in muny cases.

Chher mmphunﬂuﬂlhi.l“i
approaches may be helpful. IT the "“’I':
5 relatively young and can bchicve
another erection within a few minules
aller a premature gjsculation, he may
find that he is much less likely W0
expenence i premiture gjaculation ,""'
second lime. The interval for achieving
8 seeond climax often includes o mmﬁ:
longer period of laency, and the mi .
can usually exeri better control in th
selling,

Accordingly,  some .].:-mpuﬂ-‘;
wdvise young men 1o masturbate ':1
have their partner  stimulate e A
rapidly 1 climax) 1-2 hours b-.:fﬂ:
sexval relations are  plammed. In 0
older man, such @ strategy may
effective, because the older man I"“?
have difficulty achieving o :-'l."lr'-::LI
ercction afler his [irst rapd  SeA
rebease. I this oecurs, it can -_Iumﬂﬂh‘.
his confidence and may resull
secondary impotence

Pharmacologic Therapy

To date, no dug  has I:Lur:
specifically approved by the US F

- t Ll-
el Drug Administration (FDAY I;'I:l'“"'
Ireatimgnd  of  premslun Al
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However, numerous studies  have
shown that §SRIs and drugs with
SSR1dike side effects arc safc and
effective to treat this conditien, and
many physicisns use these agents for
this Pumpose.  Desensiticing  creams
omiming local anesihetic agents con
ilse be  yseful i wome men with
premature cjaculation.

o Fl:cmm"""" gjaculation that relates

Hﬂmld'l dysfunction may resolve il
mm-rm., dysfuncion s treated
T ns_l"ull_'.r. If o patient bas

Pression-relnted ercetile dysfunction
i s G, & SN
m|mml::lml .ﬂd_pctu ﬂﬂ:ﬂﬂl Eﬂﬂﬂﬂ-
Chus] considered 50 as o oo
thl:g delayed  cjaculation  or
et horgasmin. However, if  the
ﬂl:'l:tnT has  premore  ejuculation,
“idlr_-p,-,:.,n d&‘::'un:t'm, and depression, an
has the m with SSRI side effects
alleviar added benefit of possibly

latimy the premature ejaculation.

CLT T ensiticing cream. In Kores
{Sumfrm‘ﬂflthuﬁﬁLsg
94 Eﬂm] cream (8 combination of
ﬂ““ enls, mainly herbal) hos Sy
dt,;-r L "kﬂ"-'l'lll.l.'iz:- I F"m!.
hﬂlp»mc Ihl.: vibetory threshold, and

N with premature ejaculation

dely :
=~mfn.;,,'““ff cisculatory  Fesponse

This prepurgtion s nol  yel
mﬁ?ﬂ by the US Food and Drug
mitsi iStrution  (FDA), but simple
nlﬂlmm':m of lidpcane cream o7

topical ancsihetic agents can be
Eoimb; With  similar  effects,  These
p'“tnmnm are safe as long us the
‘-'hﬁlnmcli no history of allergy to the

Selective serolonin  reuptake
inhibitors and similar agents. The
st effective Fhrmw ik
for premature  juculation 5 o
administer a drug from the SSRI ciass
Many of these agents were found 1o
have the side effect of significantly
delaying the achiesement of orgasm in
both male and female paticnts, and i
wag for this reason thai sech agents
were applied to the treatment of
F‘m{j!mll'liun.

(TCAs) with SSRI-ike nctivity have
the same effect in orguse that SSRIe
do. The TCA that has been most
frequently stdied for treatment of
prematuare gjaculation is
clomipratmne, Many investigators Firid]

&ﬂl:}mﬂijumm!::mznﬂhriufm

In st Chse, fernales require
congiderably myore time 10 reach elimi
than makes de; s the delayed climax
cased by SSRIs and §5R1-like agents

with a
e ¥ in likido or
sexual  excitement {I.ﬂrh:nlinn]. In
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Serirafing

Paroxetine;
Fluoxetineg,
Citalopram;
. Dapoxetine.

Dapoxetine  was  developed
specifically o treat this condition. It
my be effective at the first dose (e, on
demand) when given [-3 hours belore
sexual nlercowrse, and s adverse-
effect profile is comparable w0 those of
other  SS5RIs. Dmpoxetine has  been
approved in & number of counirics but
not vet in the United Staes. In o stuady
of men with both premature ejaculation
and erectile dysfunction who were an
phosphodicsierase type 5 (PDES)
therapy, dapoxetine provided ireatment
benefit and  was  generally  well
lolerated.

ol kol o g

The optimal medical reatment
regimen for premature ejaculation has
nii been estmblished. The awthor's
experience hias  been  that o some
males, single dosing before sexunl
relationd can work well, whereas in
others, it may be necessary (o achieve
and mamtain o target blood level
through daily use of the medication, ay
in the treatment of climeal depression,

Obviously, i single dosing is
sucgessful, therapy 15 simpler and has
fewer adverse effocts. Accordingly, this
may be the preferred initial approach,
[T necessary, the dose may be increased
in a stepwise fashion until o therapeutic
effect is achieved or the maximum
daily recommended dose is reached,
Mo exact schedule for increasing the
dose hos  been  established; the
experience ol the physician, the
response of the patient, the adverse

1l

effects experienced by the patient, and
other general medical considerations
should be the guiding factorns.

I the initil SSRI fmils 1o help
the patient, it is certainly reasomable 10
iy a second agent. Mowever, if the
second choice fils, it is not likely that
a third choice will offer any benefit As
with treatment for depression, i @
patient has been mking the max
dose of the medication for 6 weeks
without showing any improvemont, the
likelihood that o more  prolo
course of therapy with a particular dnig
would be suceessful is remole.

There is no reason  WhY
pharmacotherapy cannot be combin
with behaviornl modification therapy:
desensitizing crewms, or bath: the use
of several simultungous treatments €30
result in  additive cffects of aven
synergy. IF all reatment fals, ||-=:|1.Ih¢
patient’s only options are us follows:

|, To see a different health ST
profiessional, if be wi‘&!mﬁ;

2. To accept his condiien
being unireatable '“IP-"
currently avuilob
therapeutic oplions.

Adverse effecis ol lang-term™®

SSRI use are a significant conect ’"IL_
should be considered by both Tl
physicuen and the patient. Such ad
effeets muy include the following:

1. Psychiatric and peurolog!c

soquelac; o

7 Permatologic reactions.

3. Anticholinergic effects:

4. Fluctuution in body WetET

5. Copnitive impairment.

f. Drug inferactions:
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7. Sexual side effects oher than
delnyed  ejaculation (&g,
ergetile dysfunction or loss of
libich).

In addition, coution should be
exercised i chopging 55RIs. &
washoul penod i necessary 1o avoid
overdosg, S5RI disconlinuance
syndrome (especially with paroxetine}
has  been  associmted  with  dose
reduction or discontinuance and may
ciuse chizeimess, novses and vomiting,
headache, gait instability, lcthargy,
agitation, anxiety, and insommnia.

Phosphodiesterase
inhibitors. Some  studies  have
demonstrated that combining
phosphodiestiernse  type 5 (PDES)
inhibitors with SSEis provides better
resulis in the trestment of premisture
cjaculation  than  using  SSRIs
alone. The reason for (his is unknown,
bur pant of the explanation may be that
the improved {firmer, longer-lasting, or
hoth) erection resulting from the PDES
mhibitor  provides  inhibition  of
ejnculation  via downregulation  of
receplors involved in somatosensory
!mﬂl-l-':u’ timies, I addition, a reduction
in performance anxiely miy exist on o
subconscious level

Repordless of the mechanism,
PDES inhibitors have been found 1o be
safe and effective as a thempeutic
adjunct for premature cjaculation in
men for whom such therapy is nol
otherwise contraindicated. The only
PDES inhibitors  studied to  any
significant degree in the sciing of
Premature eppculation are sildenafi] and
ladalafil; vardenafil may alse work, bui

type 5

the svailable data are insufficient o
support ils use.

To dote, no siodies  have
demonstrated the superionty of PDES
inhibitors over placebo in the treatment
of premature ¢jaculation. However, a
recent meta analysis of 15 randomized
clinical irisls suggests thar PDES-1s are
significontly more  effective  than

plageho (231 parlicipanls, p <
0.00001), ihat ihere is no difference
betwoen  PDES-lIs  ond  selective

serodonin reuptake mhibitors (S5RIs
405 participants, p=0.50), and thm
PDES-Is combined with an SSR1 are
siemificuntly more effective than SSR1s
alone (521 participants, p = 0,001). The
wse of PDES inhibitors for the
treatment of premature cjaculation 15
not approved by the FDA amd is
conaidercd an off-label use.

Dther mgenis

A study by Balunnegjad
demonstrated that o single doily high
dose of pindolol {a nonselective beta-
odrenergic  anfagomsi with 5-HTI1A
auloreceplor anlagonist propertics) in
combination  with  paroxctine  (or
possibly  another  S5RI}  delaved
ejaculation in  patients  in - whom
paroxeting therapy alone  failed 10
provide benefit, However, more studies
must be performed before pindolol can
be considered an ideal option for firss-
or seeond-line trestment of premature
ejaculation.

In studies by Safarinejad and
Hosseimi and  Salem et al, the opioid
analgesic tramadol was found w be
significantly more  effective than
placebo i terms of inereased tme 1o
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ejaculation, increased sexual
INtErCose satisfaction, and

tolerability. A systematic review and
meta-analysis found that tramadol may
be effective in treatment of premature
cjaculation, especiaily when other

therapies have failed, but than it
Temaing necessary to  consider, the
possibility of drug addiction and side
effecis before initial use or afier long-
Term s,

13.3 Delayed ejaculation.

Male orgasm is defined as a
subjective, perceplual-cognitive cvenl
of peak sexual pleasure that in normal
conditions coincides with the moment
of ejacutation. Delayed ejaculation is
typically a sclfreporied  dingnosis;
there is no firn consensus on what
constitutes a reasonable time frame for
reaching orgesm. [70]

The presence of a normal sexual
excitement phase is a prerequisite for
fmabe orgasmic disorder (MOD). In
other words, if the absence of orgasm
follows a decreased desire for sexual
gctivity, an aversion o penital sexual
contact, or a decreased lubncation-
swelling response, diagnoses such as
hypoactive  sexual  desipe digorder,
sexual aversion disorder, or male
ereclile  disorder might be more
appropriate, even if they all have a figal
COMMOn  oulcome  (ie, anorgasmia,
defined as failure 1o experience an
orgasm).

Paticnits with MOD can achieve
firm erections and have normal sexual
imercourse  with penciration. Some
patients  reporiing  MOD  with
imlercourse can achieve orgasm through
manual or oral stimulation or at leass
report orgasm through nocturnal
emissions (“wet dreams”™). A report of
generahized, lifelong MOD with no
orgasm at all (across an ammay of

stimulative techniques) suggests an
organic etiology.

Urologic  classifications  are
wsually explicit i differentigting
between failure to  ejaculate and
absence of orgasm

Diagnostic criteria {DEM-5)

The Diagnostic  and Statistical
Manual of Memtal Disorders, Fifth
Edition (DSM-5) classifies  delayed
ejaculation as belonging 1o a Eroup of
sexual dysfunction disorders I.}'FI.Ci"_'!I'
characterized by a clinically sign
imability 1o respond sexually of
experience sexual pleasure.

o

Sexual functioning invelves 2
complex interaction among biologe
socioculiural,  and pﬂ'ﬂmlm'“?l_
factors, and the complexity of i
interaction makes @t diffecult o
ascertain the clinical cticlogy of gﬂlﬂ-
dysfunction. Before any diagnosis °
sexual dysfunction s made, F'“"I':"'T
that are explained by 2 mﬂsﬂ'ﬂt
mental disorder or other siressors M
first be addressed. Thus, in additon o
the criteria for delayed thE“l“[i":"' the
following must be considered:

|. Partner factors (eg, partoe’
sexual problems of hed
LS50S ]
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1. Relationship Fctors (eg,
communication problams,
differing levels of desire
for  sexwal activity, or
partner violence)

3. Individual  vulnerability
factors (eg. history of
sexual or emotional abuse,
cxisting paychiairic
conditions such as
depression, or  Siressors
such as job loss)

4, Cultural  or  religious
factors (eg, inhibitions or
conflicted altitwdes
regarding sexuality)

5. Medical factors (eg. an
existing medical condition
or the effects of drugs or
nudications)

The specific DSM-J critera for
delayed ejaculation are as follows:

I. In almost all or all {75-
1 00%) sexual activily, the
experience  of  either
marked delay if
ppaculation  or  marked
infrequency or absence of
cjaculalion

2. The symploms above have
persisied for
approximately & months

3 The symptoms above
cause significant distress
to the individual

4. The dysfunction cannod be
better  explained by
nonsesual mental disorder,
a medical condition, the
effects of a drug or
medication, or  Sewvers
relationship  distress  or
other significant sIréssors

The sevemty of delayed
cjaculstion 13 classified as  mild,
moderate or $evere on the basis of the
level of disiresz the patient exhibits
over the symptoms. The duration of the
dysfunction is specified as follows:

[. Lifelong (present  since
first sexual experience)

1. Acquired {developing after
a penod of relative norrnal
sexual functioning)

In additzon, the context in which
the dysfunction ocours is specified as
folloas:

I. Generalized (not limited to
CEFLpin Iypes of
stimulation, situatrkons, of
pariners)

2. Situational (limited w
specific types of
stimulaiion, situanons, oF
partners)

Pathophysiology

The succession of  erection,
emission, ejaculation, and orgasm
creates the impression that these events
might have a common physiologc
subsirate. In reality, they are separate
events, This separatencss is clearly
illustrated by the typical patiem with
MOD, who complains of sustaining
hard erections without being able (o
cjaculate, or by the typical patient with
erectile dysfunction. who complains of
efaculating through a Naccid penis.

Emission and ejaculation usually
require external genital  stimulation
{nociumal emission being 1he notable
exception). Efferemt impulses iravel
from the pudendal nerves and reach the
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upper lumbar  spinal  sympathetic
nuclei. Via the hypogastric nerve, the
impulses activate secrctions  and
transport  sperm from  the  disial
epididymis, wvasa deferentin, seminal
vesicles, and prostate W the prostatic
wreihra, Closure of the internal uretheal
sphincier and concomitant relaxation of
the external sphincter direct semen into
the bulbows wrethra, resulting  in
EMIsEon.

The somatomotor efferent of the
pudendal nerve  then  produces
subsequent rhythmic contractions of
the bulbocavernous muscle, forcing the
semen through a pressurized passage
(the narmowed  wrethral  |umen
compressed by the engorged corpors
cavernosa) and yiclding 2-5 mL uof
ejaculate. Because this action s
involuntary, integrated autonomic und

somatic  actions  are required  for
completion,

The cerchral network modislating
ond controlling the fina) oA
output  from  all eficulatory  stimul|
wcludes the posteromedial bed nucleus
n-fth_l.- Sina terminalis, the posterodorss|
medial  amygdaloid nucleus,  he
posterodorsal preoptic nucleus, and the
parvicellular par ol the
subparafascicular thalamuys,

It has been suggested thay the
epaculstory reflex s primarily regulated
by the central sermonergic  ang
dopaminergic  systems, with other
ncurotransmitiers  {eg, acetylcholing,
adrenaline.  neuropeptides, DRYloCcin,
gamma-aminobutynic  acid [GABA],

and nitric oxide) playing secondary
roles,

iif

Experimental evidence indicales
that serotonin (5-HT). throughout brain
descending pathways.,  oxerts  an
inhibitory role on ejoculation. To date.
3 serotonin  receplor  sublypes  [3-
HTIA, 5-HTIB, and 5-HTIC) have
been  postulated 10 mediate  the
modulating activity of  serotonin on
cjaculation. Pharmacologic
manipulation of the serolonergic
sysiem has been performed in rots, with

the selective  serotomin reuplake
inhibitors  (SSRIs)  exhibiting  the
greatest  efficacy  in delaying

ejaculation.

It has been suggested that the
presynaptic  S-HT1A  somatodendrtic
dutloreceplons, loeated in the
mesencephalic and modullary  mphe
nuclel and responsible for decreasing
5-HT release into the synapse. decrense
¢jaculatory latency, In contrast, the
postsynaptic S-HTIB and 5-HT2C
receptors have been shown 1o prolong
eineulatory fatency. [71]

In animal meodels, dopamine
levels in the medial preoptic arca of the
hypothalumus were shown (0 increase
progressively  during  excitation o
mlercourse, GABA-receptor o
antagonists  were  found 1o inhibit
sexunl  behavior,  and rnu-'.i'-'-'l-l_"m'
contractions during ejaculation
appeared 10 be mediated by oxytocH.

In view of the relation betweel
the serotoncrgic receptors and thelr
nhibitory and excitatory effects. it 18
likely that aliered levels of 5-HT o
aliered 5-HT receptor sensitivity in i
cjaculatory modulating ceniers of e
central  nervous  system (CNS)
contribute  to  the pathophysiclogie
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mechansm Pt ejaculatory
dasorders, Thus, 5-HT might suppress
ejsculation by interrupting the action of
oxyiocin, which normally sccompanies
sl beluvior

Despite significant advances, the
specific role and mmportance of each
mdividunl  neurotransmitter  in the
maltifactonal and comples cjaculimory
reflex remam o be clarified. Research
o these subsjects is ongoing.

The mechanism of orgasm s still
the leasi well wnderstood part of ihe
sexual process. 1t probably iwvolves
central  (cerchral)  integration  and
TEpomse o scwial  stimulation
Elﬂ_ﬂﬂim- cjaclaticn, wml prgasm an
Wpically associated with severnl other
Cuhcomitanl  pongenital  responses,
Which  may  include  involumary
thythmie  contractions  of  the  anal
Sphincter, hyperventilation,
Iachyveardin, and elevation of blood
Pressare,

 Transicni sympothondrenal
IClvation  during  sexual  sctivity,
eflecied by increases in epinephring
M norepinephrine plosma  kevels,
Wgether with increased cardiovascular
Wetivity, hos been reporied w0 be
Wssaciated with orgasm in males.

 The association of vasopressin,
Silisol, Juteinizmg  hormene  (LH),
Iul1iu1.:~-.'rlmulmlng hormene  (FSH),
Hrowith hormane (G, beta-endomphin,
d teaoaterone with mabe  orgsm
femaine  uynclear, Wheress  bolh
We¥tocin il prolactin levels have been
ported 1 penk immediaely afier
Ugasm, plasma prolectin levels seem
W represent a more sustuined o

reliafle endocrine morker of orgasm in
imalkes.

Aetiology

Hyperprolactinermia  has  been
pssociated with both decreased sexual

desire and a decreased ability 1o reach
orgasm i males.

Reportedly, the  intensity  of
orgasm correlstes with the ejaculatory
volume; this, declines in ejaculatory
volume can reselt in reduced sexual
pleasure. Because cjaculate volume is
androgen-dependent. it lends o
decrease with nge, and this decrease
may result inm o blunied orgasm
expenence in the clderly

In mre subjects, orgasm may
alier  central  neurotransmission,
provoking o postejeculntory  pain
syndrome or the postorgasmic illness
syndrome  (POIS)  charscterized by
severe Tifigue, imense warmith, and a
flulike state with generalived myalgia,

The incrensed  frequency  of
delayed ejaculation i men older than
50 wyears may be associated with age-
related  loss  of  fasi<conducting
peripheral sensory nerves, is well o5
with age-related reduction  in the
secretion of sex sicroids,

Epidemiclogy

Epidermiologic  rescarch — mio
prgnsmic disorders must comtend with
the clallenge of poor  collsleral
confirmatory  evidence  basid  on
suhjective patient reporis, the vilue of
which 15 Further Bimted by the fact that
soch disorders are  highly seusitive
topics in most culares, Accondingly, i
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15 not surprising that despite their
apparent prevalence, sexual disorders
in general and orgasmic disorders in
particular typically have not been
included in large-scale epdemiologic
studies such as the Epidemiologic
Catchment Area (ECA) study.

Because of the lack of a precise
definition of the condition, the true
prevalence of delayed cjsculation is not
well  defined. This  syndrome s
considered to be the least common
male sexval complaint. Only 75% of
men report always cjaculating during
sexual activity, and less than 1%
complain of difficultics in reaching

cjaculation that last longer than o
momnths.

A review of 52 studies published
over a l0-year span found MOD to
have a prevalence of 0-8% in
community samples, 0-36% { median,
920} in primary care samples, and 1)-
38% in sexuality clinic samples. One af
the avthors had previously published g
comprehensive review study  that
reporied a community prevalence of 4-
0% for MOD. Whether the apparent
decrease in community prevalence in
the latter study reflecied o real decrease
or merely o difference in resenrch
methodology is not clear,

Epidemiologic research in this
field continues o be hindered by 1551y
such as the following:

I. Lack of well-controlled

sludics

2. Wide variabil ity of
diagnostic  criterin = and
definiions

3. Lack of ebjeclive 11U.Ili-'-EII‘3
for the diagnostic crifera
used lor MOD

4. Lack ol incidence data

Consequently, the  available
epidemiologic  evidence s, ot Ii:u:s_l.
informative.  Further  epidemiologic
rescarch is needed 1o derive an sccurite
estimate of the meidence ol .an_:,n.s.mn:
disorder in men across age pﬂ‘l‘lHI:I-H-.
races, cultures, relationship status. and
couniries

The Global Swudy of Sexual
Attitudes  and  Behaviors :('.S.SJ-FE'L
which imvestigated attitudes, behaviors,
beliefs, and satisfuction among 27.500
men and women aged 40-80 ycars.
reported  13.2% of men as ool
reaching orgasm.” It should be noted
that this definition includes MOD 85
well as  delayed  gjaculation
anejaculation.

The incidence of delayed
ejaculation beging (o nercnse I.l_ﬁﬂl' the
age of 50 years. Compared witll_ men
younger than 59 years, men in their 5"?5
report Iwice as much difficulty "
ejaculiting.

In & review of 52 studies, the
estimated rate of MOD among gay med
wits 3% (notably higher than rf"::
other samples), leading the authors ht
speculate that this difference MUE
reflect o grester recognition ot 1
threat of infection with HIV.

Reports of delayed qni.'ulntl'-::
vary scross countries and cultures: i
general, this complaint 18 m'i’m
commonly reported by men in 'j“mr:
populations than by men living ™ :
United States, Australia, or Europe
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Such variation mny be due o culturl
or gemetic differences.

Histary
A sexpnl  history  should be

elichied. Tn many cases. there 15 a
paticrn of long-continueed thrusting n
an cffon o achicve orgasm, which s
mamained unkl the man  becomes
exhuusied  or  expenences geniial
discomiiort, eventually  discontinuing
his effons. A repelitive pattem of
difficulty in cpeulating iy lomd o man
o dvokd séxual activity alogether. In
pddinon, this cjacubmoery difficulty may
fead some sexual pariners 1o nepor
fecling less sexually milrnciive.

Paychological  factors (e, o
history of irounus, severe guilt, a fear of
impregnation, or  hostility  toward  a
woman) hove all been associmed with
primary inhibited male orgasm. Sevene
forms of major  depressive  disosder
may abso be linked with on ineneased
fregueney of delaved claculation

A history ol imjury of surgery
may be highly rmelevani. Ejaculasory
dysfunction hos bean reported in obowt
4iFw  of  patents with balienal
sympathectomy an the L2 level. High
bilateral retraperitongl
Ivmphodencotomy cim couse an even
highier perceniage of emission filures,
Drysfunction of the imermil sphincter or
the  bladkder  mweck (ep. st
prostatectomy'} following alpho-locker
therapy o mmonomic neuropathy due
I dubetes com resull mo reirograde
ejmeuliation,

1t should be noted that suceessful
emission  and  ¢jacultion  withou
OFEOSIT . DCCUT i soame palicils with

spinal cord injury, Phantom orgasm in
i paraplegic man bas  also  been
descnbed. A hwstory of disease or
surgery  helps  differentinie  emvission
failure Trom retrograde eaculaiion,

A good history of alcohol and
illicih drug wse s mandatory. In
contrast  with  ancedotal repors  of
increased duration and intensity of the
orgasmic experience ossociated  with
marjuans use, a lorge epidemiologic
study of sexual disorders associated
with drug use reported that in a sample
of 3004 ndull men and women,
marijuans and sleohol use were clearly
sssocialed with anorigasmin.

Chronic wse of cocuaine, opioids,
ond omphetamines  has  also  been
reported 1o induce sexual disorders and
anorgnsmin i a high proportion of
LACEs, I Ad-Methylenedioxy-N-
methylmphelaming  (MDMA),  most
commaonly known  under ihe  stregt
name of gcstazy, hos been associated
with  both  delayed orgasm  and
ANOEELEMIL,

Diagnostic Considerations

Debilimting  medical conditions
that have the potential o decrease
sexunl desire and performance can
result in secondary  inhibited  moke
orgasm. The mwsl commen  modical
comlitions  mssociwbed  with sexual
difficultics are dibetcs
mellitus and hypenensioi, prossably
because of the microvascular  and
ey sculbir chomges that are inherent
i these conditions.

Pain  syndromes,  shoriness ol

breath, angina pectoris. and musche
wieakness should be incloded m the
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differentinl  diagnosis. Cigaretie
smoking  can CHUSE vascular
insulficiency, a5 well a8 o decrease in
intrapenile nitrous oxide (MO} levels.
Excessive consumption of alcohol or
the use of other recreational drugs can
have a direct mhibitory effect on ihe
genifal  peurovoscular  system,  on
inchirect effect via increased prolactin
or decreased 1estosterone  production,
or hoth,

The following classes of
prescribed  medications  should  be
considered in the differentinl dinenosis:

I Alpha-adrenergic blockers
- Prazozin and teruzosin
(retrograde cjaculation)

2. Combined alpha- and
beta-adrenergic blockers -
Labetalol {inhibited
cinculution)

3. Sympathetic neErve
blockers - Guenethsdine
(erectile dysfunction and
retrograde ejaculation)

4. Antiulcer medications -
Cimetidine  {decreased
libidhs)

3, Tneyehe  antidepressants
(v ivercused seroloning -
Amitniptyline,
desipramine, doxepin,
fripramine,  maprotiline,
nortriptyling, protriptyline

{inhibited ejnculation);
clomiprumine was
reporied [§] induce

anorgasmia within days of
slarting treatmend, which
persisted  with - minimal
tolerance over 5 months of
clomipramine therapy)

fi. Manoumine oxidase
inhibitors (v lnr.n:-ﬂ
serotonin) - lsocarboxazid,
phenclaine. . und
trinyleyproming (inhibited
gjaculation and decreased
libido) _

7. Selective seralomnin
reuplake  inhibiters (win
increased  serolomin) -
Fluoxeting (anorgasmia o
8.30%) and paraxetine
{anorgisnia)

K Other  amidepressants =
Venlafaxine {anorgasmia)

9. Newrobeptics (mainly Vil
increased  prolactin)
First-generation or lj_ﬂill-"ﬂj
{haloperidol,  thiothixens.
perphenmeme. ““i
trifluoperazine) an
second-generalion
{rispendone] {inhikited
cjaculation. decreas
libido)

10.Mood stabilizers
Topiramile wnurglﬂmi"-'

Approsch Considerations

n of e
Jation i=
wet

Microscopic exaninatio
bladder urme aller o dry cjsecu
informative in differontiating betWEED
retroprade  ejaculution  (sperm )
bladder urine after a dry gaculatio?
and emission failure (no sperm foun
in bladder urine). Additionally. £
retrograde  cjaculation, although and
cjaculate is  secen,  ofgusm
detumescence do ocour.

PFharmacotherapy
When  pharmacotherapy
deliyed  cjaculation 15
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consideration, 11 15 imporant o
climinate falropenic couses, including
medicanbons [ez,  alpha-adrenergc
blockers,  other  antihypentensives,
antidepressants, snd ontipsychotics). In
the case of amtidepressant-induced
mhibited male orgnsm, consideration
may be given o switching
o bupropion (also wsed a5 adjunctive
therapy ), mirtaeapine,

or nefapodone (withdrwn from the US
market), which have fewer sexual side
effects  than  selective serolonin
reuptake inhibitors ( SSR1s) do.

Adjunctive therapies should be
consilered, Alpha  sympathamimetics
leg. ephedrine or 8 combination  of
chlorphenimmine maleate e
phenylpropimolamine  hydrochlonde)
have heen used successfully in patients

with retrogrde ejnculation.

Sildenalil and imipramine sppear
10 be effiective in psychotropic-induced
male orgasmic disorder (MOD).

Psyehological Interventions

Ay peychological
IMtErvemtion msl peddress
historical fctors ond current Factors
that might comribute 1o the present
Uyl tion

Historicnl  factors  thol  can
Contribute to anorgasmin inclede the
Tollowing:

. Trourmatie of  unplessant
st sexuil expencences

2. Megative cognitions n‘n-:n!H
EX (of, SCK SSCn Qs 3 8N
or penitals seen as dirty)
based on o strict or ngid

religlous o miaral

backgroumnd
F.Y peychodynnmic-orienied
tremment  aims w0 explore  and

onderstand  such  factors,  decrease
secondary feelings such as anxiety and
guilt, snd comect negative cognitions
that eon  result  in psvehological
inhibition and orgasmic dyvsfunciion. A
pavehodynamic approach 3
recommended for persistent, trestment-
resistant anorgasmia.  Peychodynamic
trestment can also be classified as o
short<term approach, as opposed © an
open-enied one.

Current foctors that  can
contribute to anorgasmin include the
following:

[. Performance anxiety -
Cognitive-behavioral
inferventions o decnense
anxicty  include  sexual
education (o dispel
mistonceplions whoun
sexunlity o reheve
feclings of inndequacy or
fnappropriake guili),
guided  imagery,  and
semsate [ocus

2. Relationship problems — IF
pnorgasmid appears o be
secondary 1o relationship

problems.  couples  or
marital therapy might be
inaficabed

3. Stress (due 1o causes other
than relationship
ditficuliiges or  sexual
problems)

4. Emvircomental factors (o,
lck @l prvacy (i)
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uncomioriable FOCm
lemperaiure}

Counseling should be provided
for patiends who have nomal weét
dreams but cannot achigve orgasm ond
ejuculation during sexual activity,

In sddition 1o psychothenpy,
anecdotal reporis  suggest  that an
electrovibrutor  applicd ot the  lower
surface of the glans pems can be an
effective  intervention in cases of

primary male anorgasmia,
Antidepressands, Other

The mixed serotonergic and
noradrenergic drugs have effects on
serotonin, norepinephnine, amd. in some
cases, dopamine, as well as nicotinic
scctylcholine systems. Becoose of the
emparical nafure of
psychopharmacology, they may he
used as first-line drugs or oy altermative
agents  when  other  antidepressants
cause undesired side effects

Erectile dysfunction

Phosphodiesterase  (type  5)

Enzyvme Inhibitors

These ngenls  ncicsse the
vasadilmory efects of nitric oxide by
inhibiting il (e P L
phosphodicsterase type 5. WHiE!.'I. i
Harh, incresses sensitivity for erechions.

Sildenafil is a phosphodicsterEse
type 5 (PDES) selective 'il'lI'lli'llltvlar._lI
appears (o be ¢fTective in paychoiropies
induced  male  orgasmic disorder
(MOD), Inhibition of PDES increases
the sctivity of  evelic mes_m'-‘
monophosphate (cGMPL which
increnses the vasodibiory effects of
nitng oxide, Thid agenl s elfective
mien with mild-to-modernie ED.

Take on an empty stomach abou!
| Bour before scxual activity. Sexu!
stimulation  is  necessary 10 ."'.:"“m
response. The increased sensitivity fof
erections may last 24 hours. Sildenall
it avallable as 28-, 50-, and 10C-ME
tabs.

The National Institutes of Health (NIH) Consensus Development Conferenc®
(i1} in_'lputnnm: (December 7-9, 1992) defined impotence as "male erectile dyii_’ﬂm'ﬂm’
that is, the inability to achieve or maintain an erection sufficient for satisfctor

sexual performance.”

The first step in the management of ED isa thorough history that jinchudes the

following:
I. Sexual history;
2. Medical history:
3. Psychosocial history,
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A physical examination is necessary for every patient, emphasizing the
genitourinary, vascular, and neurologic systems. A focused examination entails
evitluation of the following:

I, Blood pressure;

2, Peripheral pulses;

1. Sensation;

4. Status oF the genitalia and prostate;

5. Siee and texture of the tesies;

6. Presence of the epididymis and vas deferens;

7. Abnormalities of the penis (eg, hypospadias, Peyronic plagues).

There i= o strong correlation between hypenension and ED. There is alsa o
correlation between benign prostatie lyperplasia and BD, though the causality is

e leanr

Dinpgnnstics

Laborstory testing for ED depends: on information  gathered during the
interview; it is necessary for most patients, although not for all. Such testing may
include the followmg:

I. Evnluntion of bormonal statos (lesiosterong, serum  hormone-binding
ehobuling luteimizing hormone [LH], prolacting thyroid-sumilating hormone [TSH]) -
Mite that the American College of Physicians (ACP) does not recommend for or
against routine wee of hormaonal blood tests or hormonal treatment in ED potients;

2. Sereening blood studies (hemoglobin A 1, seram chemisiry panel. lipid
profilel;

3. Prostuie-specific antigen levels, if the patient is a candidate for prostate
cancer screcting (coniroversialy;

4, Urinalysis,
Funetaonal tests that may be helplul include the following:

1. Dhreet ingection of prostaglandin Bl (PGE; alprostadil) into the conpora
CAVErosa;

2. Biothestomelry ~ Infregquently ndicaned;

3. KHocturmul penile tumescence festing — Once frequently perfommed., this s
mrely used in cvrrent pmetice, thoagh it can be helpful when the dingnosts is in
douhi;
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4. Formal neurologic testing — Mot needed in the vast majority of ED palients,
though it may offer some benefit 1o patients with a history of central pervous sy sicm
problems, peripheral neuroputhy, dishetes, or penile sensory deficil

Imaging studies are not commonly warmnted, excepl in situations where pelvie
trvuma has been sustained or surgery performed. Modalities that may be considered
include the following:

I. Ultrasonography of the penis {10 assess vascular function within the penisk

2. Ultrasonography of the testes (1o help disclose abnormalitics in the 1e#es
and epididymides; mrely indicated);

3. Transrectal ultrasonography (to disclose abnormalities in the prostale and
pelvis that may interfere with erectile function);

4. Angiography (in patients who are potentinl candidates for vaseular surgery)
Treatment

Treatment options lor ED include the following:

1. Sexunl counseling, if no organic causes ean be found for the dysfunction:

2. Oral medications;

3. Impected, implanted, or topically applied medications;

4. External vacuum and constriction devices;

3. Surgery,

. M“I patients with ED also have cardiovascular discase; this, treatment of ED
n these patients must take cardiovaseular risks into ool

According 10 American Urological Association (AUA) guidelines. or
phosphodiesicrase type 5 (PDES) inhibitors are first-line thempy unles
contraindicated. Agents include the following:

1. Sildenafil;
2. Vardenafil;
3. Tadalafil;

4. Avanafil.

In patients with ED refractory 10 oral PDES inhibitors, one of these agents €37
be combined with an injection of PGEL.
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In a prospective, multicenter, single-armed study of ED patients who exhibited
a suboplimil response o FDES inhibitors, the investigniors found that percutnneous
miplantation of zotarolimus-cluting stents in focal atherosclerotic lesions was both
safe and feasible and wus sssociated with clinically meaningful improvement on
subjective and objoctive measures of erectile function.

Hormone replacement may benefit men with severe hypogonoadism and may
possibly be useful as adjunctive therapy when other treatments are unsuccessful.
Replocement androgens are available in oml (rorely used), injectable, gel, and
transdermal preparations.

Intmcavernosal mpection therapy may be considered and is nlmost always
effective if the vasculnture within the corpora covernosns is healthy., Agents used
inchade the following:

1. Abprostadil (mos{ common);
2. Phentalamine,
3. Papavering.

The Medicated Urethral System for Ercctions (MUSE) involves the
formulation of alprostadil (PGEI) into a gmall intraurethral suppository that can be
fnserted into the urethra, This may be useful for men who do not want 10 use sell-
ijections or those i whom aral medications have failed,

External devices that may be used include the following:
1. Vacuum devices 1o draw blood into the penis;
2, Constriction devices placed at the base of the penis 0 maintain erection.

Selected putients with ED are candidutes for surgical treptment, Procedures to
be comsidered include the following:

I. Revascularistion (rarely indicmted);
2. Surgical elimmotion of venous outfllow (nirely indicated).

Placement of penile implam (semirigid or malleable rod oplant, fully
inflstable implont, or self-conmined inflatable unitary implant) - Once the only
effective therapy for men with organic ED, this is the last option considered in
current practice

Suggested measures for preventing ED include the following:
| Optimal management of disbetes, heart disease. and hypenension;

2. Lifestyle modifications to improve vascular function {eg, nol smoking,
matnitaining ideal body weight. and engaging in regular exercise),
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Premature &jaculation

Premature {(early) ejaculation is the most common sexual disorder in men
younger than 40 years, with 30-70% of males in the United States affected 1o some

degree at one time or another. It has hisiorically been considered a psychological
disease with no identified organic cause.

Premature gjacalation can be lifelong or acquired. With lifelong premanire
efaculation, the patient has experienced premature ejaculation since first beginning
coitus. With acquired premamre ejaculation, the patient previously had successfu
coital relationships and only now has developed premature ejaculation.

Patient characteristics in lifelong premature ejuculation casn include the
following:
1. Psychological difficulties;

2. Deep anxiety about sex that relates to | or more traumalic experiences
encountered during development,

In patients with lifelong premature ejaculation, inquire sbout the following:
1. Previous psychological difficulties:
2. Early sexual experiences;

3. Family relationships during childhood and adokescence;
4. Poer relationships:

3. Work or school;
&. General attitude toward sex;
7. Context of the event (eg, marital versus nofrnarital);

B. Sexual attitude and response of the female partner;
9. Nonsexual aspects of the curreni relationship;

10. Level of involvement of the sexual partner in freatment.

Chues from these and similar questions usually point toward causative factors
that may be addressed specifically with therapy.

Patient characteristics in cases of acquired premature ejaculation can inchad®

1. Erectile dysfunction;
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1. Performance anxiety;

3. Pevchotropic drug use.

In patients with acquired premature ejaculation, inquire about the following:
1. Previous relationships;

2. Current relationship;

3. Nonsexual aspects of the current relationship;

4. Level of involvement of the sexual partner in treatment;
3. Impotence problems;

6. Capacity for coitus;

7. Sexual context;

B. Sexual response of parner,

Diagnostics

In males with premature (early) gaculation and no other medical problermns, no
specific conventional laboratory tests aid or affect treatment. Checking the patient's
levels of serum testosterone (free and total) and prolactin may be appropriate if
premature ejaculation is observed in conjunclion with an impotence problem. If
depression or other conditions coexist, laboratory studies specific to depression or to
another medical or psychological problem are appropriate.

Oher conditions that should be considered in making the diagnosis of
premature ejaculation inclede the following:

1. Severely delayed orgasm in the female partner,
2. Adverse effect from a psychotropic drug;

3. Presence of preejaculate;

4, Erectile dysfunction,

Treatment

Medical treatment for premature (early) ejaculation includes several options.
Any serious primary medical condition (g, angina) should be treated, i should any
accompanying erection problem (eg, ercctile dysfunction). To achieve the best
outcome, the female partner should be included as fully as possible in the treamment
and counseling sessions. Culpatient care can be scheduled as appropriate for the
clinical circumstances.
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Nonpharmacologic therapy may include the following:
1, Effuns o relief of underlying performance pressure on the male:

2. Sex therapy (eg, instruction in the stop-start or sguecze-pouse technigue
popularized by Masters and Johnson},

3. Second aitempt at coitus — If another erection can achicve be achieved
shorily after an episode of premature ejaculation, ejsculatory control fmay be much
batier the =econd time.

Pharmacologic therapy may include the following:

1. Topical desensitizing agents (eg. lidocaine and prilocaine) for the miale;

2. Selective serolonin reuptike inhibitor {(SSR1) therapy (g, 5“"““1"‘,"“'
paroxetine, fluoxeting, citalopram, or dapoxetine); allematively, use of on agent with
S5R1-hke effect;

3. Phosphodiesterase type 5 (PDES) inhibitor therapy (eg. sildenafil, wdatalil
or possibly vardenafil);

4. Other agents {eg, pindolol or tramadol);
5, Mo recommended surgical therapy exists.

Delayed ejaculation

Delayed ejaculation is typically a self-reported dingnosis: there 18 10 firm
consensus on what constituies o reasonable tme frame Tor reaching orgnsm.

The history should address the following:
L. Sexual history (eg. repetitive patiern of difficulty in cjaculating i

§
. 2. Psychological factors (eg, o history of trwuma, severe guill. @ fear ©
impregnation, hostility toward a woman, severe depression).

3. History of injury or surgery (eg, bilaterasl sympathectomy al L2, high
bilateral retroperitoneal lymphadenectomy);

4. History of alcohol and illicit drug use (including marijuana, cocaims,
amphetamines, and 3 4-methylenedioxy-N-methylmphetamine (ecstasy ).

Diagnostics

- the
Conditions that should be included in the differential diagnosis include
following:

npiﬂids‘
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I. Diabetes mellius;

2. Hyperensgion;

3. Pain syndromes;

4. Shortness of breath;

3, Anging pectoris;

6, Muscle weakness:

7. Cigaretie smoking:

&, Excessive consumplion of aleohol or the use of other recreational drugs.

The following classes of prescribed medications should be considered in the
diMerentinl dingnosis:

|. Alpha-adrenergic blockers;

2, Combined alpha- and bets-adrenergic blockers;
3. Sympathectic nerve blockers;

4. Antiuleer medications:

5. Tricyclic antidepressants;

6. Monoamine oxidise inhibitors;

7. Selective serotonin reuplake inhibitons

E. Other antidepressants;

9, Neuroleptics;

10, Mood stabilizers.

Microscopic examination of the bladder urine after a dry gjaculation is
informative in differentinting between retrograde cjasculation and emiszion failore.

Treatment

When pharmacotherapy for delayed ejsculntion s under consideration, it is
importnt to eliminate atrogenic couses, including medications, Adjunctive therapics
should be considered, Agents that have been used include the following:

I, Alpha sympathomimetics  {(eg, cphedrine or a  combmation of
chiorpheniramine maleate and phenylpropanclamine hydrochloride);

2. Sildenafil;
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3. Imipramine.

Any psychological intervention must address both historical factors and eurrent
factors that might contribute to the present dysfunction, Historical fiaciors that can
contribute to anorgasmin include the following:

|. Traumatic or unpleasant past sexual experiences,

2. Regative cogritions aboul sex.

Current factoes that can contribute 1o snorgasmia include the following:

I. Performance anxisty;

2. Relationship problems;

3. Stress (due 1o causes other than refationship difficulties or scxual problems):

4. Environmental factors (e, lack of privacy or uncomfortable room
femperature),

Anecdotal reports sugzest that an clectrovibrator applied at the lower surface of
the glans penis can be an effective intervention in cases of primary male pEOrEsnia.
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Theme # 14; Male infertility, Male hypogonadism.

14.1 Mule infertility

Cionndal and sexual functions ore
medinted by the  hypothalamic-
pituitary-gonsdal  axis, o closed-loop
svstem with feedback control from the
lestigles, The  hypothalomus,  the
primary integration ocnfer, responds 1o
varions  signals  from  the central
nervous sysiem (CNS), prtuitary gland,
and testicles 1o secrete gonadotropin-
releasing  hormone  (GoRH) o
pulsatile pattern approximately every
TO-91 minites, The halllife of GnRH
1% 2-5 minules.

Release of GnRH s stimulated
by melatonin from the pincal gland and
inhibited by  testosterone,  inhibin,
conticotropin-releasing horme,
opiates, illness, ond stress,  GnRH
travels down the portal system o the
anterior pituitary, located on a stalk in
the sélla turcica, to stimulate  the
releass of the gonadotroping,
luteinizing hormone (LH), and follicle-
stimwlating hormone (FSHE

FSH and LH. glycopeptides with
a molecalar welght of 10,000 Dallons,
are cach composed of an alpha chain
that s acentical 1o that of human
chorionic  gonadowropin  (HOG)  and
thyrodd-stimulating  bormone  (TSH),
but with o bets chain that is unigue for
cich. FSH has a  lower  plasma
concentration and longes hall=kife than
LH, and it has less abvious pulsatile
changes. The pulsatile nsture of GaRRH
5 essentinl 1o normal | gonadotropin
refesse;, @ contimuous  stimulation
inkibits their secretion, [72]

The hyvpothalamius also produces
thyrotropin-releasing  bormone (TRH)
and vasoactive intestinal peptide (VIP),
both of which stimulate prolactin
release from the anlerior pititary, and
dopaming, which inhibits prolactin
release. Men with elevated prolactin
levels  present with gynecomastia,
diminished libido, erectile dysfunction,
pried oecasionnlly galactorrhen,
Prolociin inhibits the prodociion of
CinRH from he hypothalomus and LH
and  FSH  frem  the  pitcitary,
Gionudotropin release s modulated by
varous other signals, such o estradiol
(o potent inhibitor of both LH and FSH
rebease), and inhibin from the Senoli
cell, which couses a selective decrease
in FSH relesse.

FSH and LH are relepsed into the
syslemic circulation and exer their
gifect by binding 10 plasma membrane
receptors of the trget cells, LH maxinly
functions  to stimulale  estosierons
secretion froon the Levdig cells of the
testicle, while FSH simulbves Senoli
cells o  foliaie germ cell
differentistion.

Tedtpsterone 15 seorcied W oo
divrnal patiem, peaking a few hours
after ihe mun awokens from sleep. In
ihe body, lestosierone circulales 2% in
the free form, 44% bound o sex
hormone -binding  globulin  {SHBEG),
and  54% bound o albwemin
lesiosienne i converied o
dilydrotesiosigrone  (DHT} by the
petion o S-alpha  reductase, both



locally and in the periphery. and to
estrogen in the periphery, Testosterone
and estradiol function as feedback
inhibitors of gonadotropin relesse. [72)

The westicle contains the Leydig
cells and the Sertoli cells and is
covered by the tunica albuginca, which
also provides sepine that divide it into
approximately  200-350  pyramids,
These pyramids are filled with the
seminiferous ubules, A normal testicle

containg  H00-1200  scminiferous
tubules with a ol length of
approsimately 250 meters.  The

imterstiliuin between the seminiferous
tubules contains the Leydig cells,
fibroblasts, lymphatics, blood vessels,
and  macrophages.  Histologically,
Leydig cells are polygonal  with
eosinophilic cytoplasm. Occasionally,
the cytoplasm contains crysialloids of
Reinke after puberty.

Seminiferous fubules are mude
tp of Sertoli cells and germ cells and
are surmounded by peritubular  and
myoid cells,

. Sertoli cells are columnar, with
il'l'L'gl.!]II' basal nuclei  that  have
prominent nucleoli and fine chromatin
They rest on the basement membrane
and serve mainly to suppon, nourish,
and protect the developing germ cells
and o provide a blood-testis barrier 1o
provide & microenvironment  thay
focilitates  spermutogenesis  and
muintains  the germ cells in an
immunologically privileged  location,
Sertoli cells also secrete inhibin, which
provides negative feedback on  the
hypothalamus, and androgen-binding
protein,  which  helps  modulate
androgen activity in the seminiferous

bules. In addition 1 FSHL Serioli cell
function is modulated by intratesticular
estosterone and  signals  from
peritubular myoid cells

Germ  cells  (procursors W
spermalozoa) ane derved from  the
gonadal ridge ond migrate o the
testicle before testicular descent. In
response to FSH stimulition ot puberty.

perm cells hecome spermalogonia and

undergo  an ordered  maturation 10
hecome  spermgtoron, The  entie
process  of  development  [from

spermatogenium o spermatid takes ”_
diys and s described in 14 steps: #9
they mature, the developing spermatids
progress closer 1o the lumen of the
seminiferous ribule.

Spermatogonia  rest  on  the

basernent membrane and contiin dense
nuclei and prominent nucheoli. Thiee
types are described; A dark { Ad) A
pale (Ap), and B cells. Ad cells (s1cm
cells) divide to crome more Ad ':_"“*
{stem cell renewal) or differentiale mtd
doughter Ap cells every 16 days. AP
cells mature into B -.pcrmnt'_-‘%'m’m'
which then undergo mitolic di""’"“".',:
become primary spermutocyles. Wh';i
are recognized by their large centrally
located muclei and beaded chromatit:
The mitotic division dies not FEsU l-r
complele separation; rather. dﬂi{t‘-h'_:
cells maintain  intracellular bridges:
which have functional significance
cell signaling and maturition.

underg?

Primary spermatocyles
MEIosis as IE:.: cells successively Fm:
through the preleptofend, i
zygolene, und pachylene ﬁ-ﬂlﬂﬁﬂcj_
become  secondary qmmmln‘:mﬂ“
During this time, the cells €ross
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the basal w  the adlummal
COMmparmenis Secondory
spermatocyics contun smaller noche
with fine chromotn, The secondary
spermatocyics  undergo @ second
meiosis and bocome spermatids; This
reduction division (e, meiosis) results
in o hupleid chromésome number.
Therefore, o totl of 4 spermutids are
made from cach spermalocyie,

Next, the spermatids undergo the
process of spermiogenesis  (throagh
stapes named Shl, Shb2, 5S¢, Sdl, and
5d2), which nvolves the casting of
excess cyloplnsm away as a residual
body, the formation of the acrosome
and flagella, and the migration of
eytoplesmic organclles 1o their final
cellulor location. The scrosome, o
derivative of ithe Golp  proccss,
surrounds the mocleus anteriorly and
conlnins  ensymes  necessary 1o
penctiite the ovam.  The  malure
spermatid is then locited adjacent to
the bule lumen snd coninins dark
chromatin with an ovil-shaped nucleus.

Afier their release from  the
Sermoli cells imo the lumen of the
seminiferous  tubules, the spermatids
successively pass through the tuboli
recti, rele testis, ductuli efferentes, and,
finally. the epididymis. The epididymis
i 0 3 o d-cm long strectre with 4
tubsilar length of 4-3 m. As sperm
move from the bead o the il they
mature  and  sequire  fertilization
capacity. Sperm from the hesd move
wilth  immature  wide ares and  are
gencmlly unable 1o penetrate the egg.
while those from the mil prope
forword and have better penetration
cnpagity. The tramait lime varies with
age and sexunl activity but is usually

from 1-12 dmys. The epididymis
nidditionally sccretes  substances  for
sperm nutrition and protection such as

glveerophosphorylcholine,  camitine,
onad simlic mcid.

Sperm et ender  the  vas
deferens, a 30- to 35-cm muscular
conduit of Wolffisn duct origin, The
vas 18 divided imo the convoluted,
scrotal, inguinal, retroperitoneal, and
ampullary regions and receives s
blood supply from the inferior vesical
artery, In addition o functioning as a
condiat, the vas also has absomptive ond

SECTELOMY properiics.

During  emission, sperm  ane
propelied forward by peristalsis. After
reaching its ampullary portion behind
the bladder, the vas joins with the
serminal  vesicles, at the ejneulatony
duct, which empties next o the
vemumontanum of the prosiale.

During cjaculation, the cjaculie
it propelled forward by the rhythmic
contractions of the smooth muscle that
surronmds  the dwcis and by 1he
bulbowuretheal muscles and other pelvie
muoscles. Bindder neck closure during
ginculation is vital 1o ensore anlegrade
cjacilation.

Mormal gjaculate volume mnges
from 1.5 to 3 mL and has a pH level of
T.05-7.8. The seminmul vesicles provide
40-80¢% of ihbe scmen volume, whicl
includes Frociose for spemt ouirition,
prosiaglunding . and other coagulabing
substnnces, and bicarbonate o bulTer
the wmedie vagmal wvoaul, Wormal
seminal fruclose concentnstion i 120-
450 meidl, with lower  levels
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suggesting ¢jaculutory duct obstruction
or sbsence of the seminal vesicles.

The prostuie gland contribules
approximately 10-30% (0.5 mL) of the
gjaculate. Products include enzymes
and proteases w0 higuelfy the seminal
coagulum. This usually oceurs within
20-25 minutes. The prostate  also

secretes Zing, phosphelipids,
phosphatase, amd spermine.  The
lesticular-eprdidvmal component

includes sperm and comprises about
5% of the ejaculute volume.

In addition w the componenis
already histed, semen i also composed
of secretions from the bulbourcethral
(Cowper) glands and the (periurethral )
glands of Litre, each producing 2-5%
of the gjaculate volume, serving mainly
10 lubncate the wrethr and 1w buffer
the acidity of the residual urine. The
ordered  sequence  of release s
important for appropriate functioning,

For conception, sperm must
reach the cervix, penetrate the cervical
mucus, migrate up the ulerus 1o the
fallopian wbe. undergo  capacitation
and the acrosome reaction o digest the
zona pellucida of the oocvie, anach 1o
the inner membrane. and release s
genctic contenis within the cpp. The
cervical mucus changes consistency
during the ovulatory cycle, being most
hospitable and easily penctrated s mid
cycle. After fertilization, implantation
may then take place in the uterus,
Problems with any of these sieps may
lead to mfertility.

Epidemiology

An estimmted 10-15% of couples
are considered infertile, defined by the

World Health Orgsnizstion (WHO) as
the absence of conception after an least
12 months of unprotected intercoursc.
In American men, the rsk correlates 1o
approximately 1 in 25 Low sperm
SRS, FH"H.'H' T T | ] I.illﬂ!!!:f', L hﬂ"h
account for 907 of cases; however,
studies. of mfertile couples  withow
treatment reveal thil 23% of these
couples conceive within 2 years, and
1% mone concerve within 4 yuirs
Even patients with severe oligospermia
(<2 million sperm'ml) have a 7.6%
chance of conception within 2 years.

Paticrms of male mfertility vary
greatly among regions and cven wi!:l'!m
regions, The highest reponted I'|_-r1_1IJlI:'-'
rates are in Finland, while Cireat Britif)
has o low fertility rate, A combinabion
of social habits, cnvironmenial
conditions, ind genetics is suspected 10
contribute to this vanation.

Recent debate has oceurred M
the literature regarding a poarer seen
guality, decremsed sperm counts (i
million/ml. in 1940 compared with y
millionml. i the  1990s) A0
decreased  lertility m  men l“‘"'r-:
compared  with  fertility .‘.EIJ "-’f-‘;“t
ago. Investigators  hypothesize t_m
envirommental  conditions  and 1'“-‘“.
have led 1o this declnes hnm_ﬂ"r;
others argue that this s solely becad
of differences in counting mﬂ. "
laborory technigues, and geogrd
varmtion.

Maortality/Morbidity

et with
Many paticnis whio F“"--“"" o

. I
mfertility as their primary ﬁ"“:‘di:uf
have a serious umlﬂlj'lﬁi!:h'm“mns_
discase, such as pitwmary 3

g
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hormonally  active  tumors, testicular
camcer, liver and remal  fadluse, and
cystic fibrosis (CF). Evaluating patients
for life-threatening  or  life-aliering
condifions . during  the  workup s
Impeoriant

In addition, the risk of cancer
dppears 0 be increascd in inferiile
men, In s study of 2238 infermile men,
451 with azocspermia and 1787
without, mabke infertility was associaied
with an increased risk of developing
Cancer in comparison with the gencral
popilation. Median  age @ mitial
evoluation was 3537 years, and modian
follow-up was 6.7 vears.

Owverall, 29 men developed some
type of cancer, including 10 (2.2%)
with aroospermia and 19 (1.1%)
without azoospenmia. Compared with
the pencral population of Texas,
fertile men had a higher risk of
overall eancer (standardized incidence
ratic  [SIR], 01.7; 95% confidence
mterval [C1], 1.2-2.5).

The risk was significantly higher
N azoospermic  men  than  in
nonaponspermic men (SIR, 2.9 95%
CL 14-54) The risk of cancer in
nonaroospermic  infertile men  was
simiilar 1o that in the general populatson
(SIR, 1.4; 95% CL 0.9-2.2). although
there was o wrend towand an elevated
il

The men whe developed cancer
in the siudy developed o vanety of
tmalignancies,  incleding  prostate
cancer, testicular cancer. UNS canecer,
i lanama, and stomach cancer,

tsolated conditions of the Female
are responsible for infertility in 35% aff

coses, isolsted conditions of the male in
3004, conditions of both the male wnd
female in 2006, and unexplained causes
in 15%. Even if oné pariner has an
obvious cause for the inferility, a
thorough evalustion of both pariners
for  completeness s prudeni. In
wddition, both pariners may be aided by
evitluation of their sexual practices,

The effect of aging on Tertility is
unchear. As men age, their estosicrone
levels decrense, while esiradiol and
cstrong levels increase. Studies have
shown that, ns men oge, thewr sperm
density  decreases. Young men have
spermnticls  present o 900 of
seminiferous twbules, which decreases
to 5070 by age 50-70 years and o [0
by age B0 years. Additionnlly, 50% of
Sertoli cells are lost by age 50 years,
0% of Leydig cells are lost by age 60
years. Diespite this, aging men  may
peiieve fertility mites similar to those m
younger men.  alibhough  conception
ofien tnkes longer.

Histary

The miteal siep in the evaluation
of an infentile male = o oblain a
thorough medical and wologie history.
Imiportant  considerations  include the
durntion of infertility, previows fertility
in the patient and the partner, and prior
eviluntions. The couple should be
asked specifically sbout their sexunl
hnbits, including  their  level  of
knowledge of the optimal timing of
imtercourse und the use of potentially
spermatotoxic drigs and lubriconts.

Patients shanild be asked showt 5
history of childhood illnesses  such
is testicular  lorsion,  postpubertal
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mumps, developmental delay.
and precocious  puberty, as well as
wrinary  trect  infections.  sexually
ransmitted discases, snd bladder neck
surgery. A history of neurological
disenses,  diabetes, and  pulmonary
tfections should be ehcited. Anosmia
(lack of smell), galaciorhea, visuml-
field defects, and sudden loss of libido
could be signs of & pituitary tumor. The
status of the partner's workup should
also be known.

Precocious puberty, delined os
the onset of puberty belfore nge 9 yvears
in mules, may be the sign of g serious
underlying  endocrinologic  disorder,
Hormonally active tumors Trom  the
lesticle, adrenal pland, or pituitary,
along with adrennl hyperplosin, may
resull in early puberty, [72]

In conrast. a delay in puberty
may be cawsed by problems  with
lestosterone secrétion due o
hypothalamic, pituttary, or testicular
nsufficiency of to end-organ androgen
ImsEnsivily.

Bath unikateral and
bilateral eryporchidism are  associzted
with & decrease in sperm production

andl semen quahty, regardless of the
trming of orchidopexy.

Patients  with hypospadias may
nod place the semen ol the cervical os.

Prematal LRSI 16
dicthylstilbestrol  (DES) may  cause
epididymal cysis and cryptorchidism,

Prior bladder neck  procedure,
such as o V-Y plasty performed ot the
tme of ureteral reimplantation, may
lead b retrograde cjaculabion,

The vas deferens or the testiculir
blowd supply may be injured or ligated
at the time of inguinal surgery, hemia
TEAEr, hydrocelectomy. (T
vancoeclectomy.

Tesueular  wasion  and T
may resull i testiculir atrophy and the
production ol antispetm antibodies.

Medical history

In males. decreased genenl
health stitus sppears 1o be axsociated
with  impamred  make reproductive
healih. Effects of specific disorders on
fertility include the followmge:

. Diabetes misy cause
ALORKITIC peuropailiy.
neurogenic  pmpotenes,
retrograde gjaculition;

2, Obesity  aliers !!mn::
micliholism, h::ulln[,'_. -
imcreased periphera

conversion of lestastepone b
estrogen and g et 0
lutcinizing  hormane lLI.n
pulse amplitude, and has b
linked  with  redwced
coneenirato.

3 Sickle coll dinease may 120
o direet lesticular ischem
] clammee:

4. Patients  with til:k-'l!_
ifisemse o flalissain i L
leave infierinliny
whemosilenssis from "
midltiple bloed iransfusiceis

5 (hronic kidney disease
1w hypogonadism and
[eminrzation, i

B, Liver disease may ""f'm"!m-
decreased  male ¢

sl

eell




Urology | 2019

lesticular  atrophy,  and
EYNeComastin due o
ingreased estrogen levels;

1. Hemochromatosis leads 1o
hypogonadism ond signs of
androgen deficicncy
without gynecomastia and s
associatcd  with  decreased
estrudiol levels;

£, Postpubertal mumps may lead
to testicular atrophy;

9. Sexually transmitted diseases
und tuberculosis can cause
obsiruction of the vas
deferens or epididymis:

1L Mycoplasma fastens itselfl 1o
spermn,  decreasing  spenm
mestility;

11 Smallpox, prosiatitis, orchitis,
seminal  wvesiculitis, ond
urethriiis oy lead to
obstructive azoospenmia;

12.Acute and chronic medical
lInesses.

Patients should be asked oboul
recent acute [cbrile ilinesses, which
may lemporarily suppress gonadotropin
Telease. The decrease in  sperm
Production may nod be realied wntil -
3 months later.

Ancsihesia, surgery, starvition,
myocardial infarction, hepatic  comia,
head iﬂjur_l,lr stroke, respiralory Favilures,
congestive heant failure, sepsiz. and
bisrne ure pssociated with & suppression
of  ponmadotropin release.  possibly
through an increase in dopamine and
Upake levels

~ Chronic medical 1llnesses  muy
dirccily  suppress  sex  hormone
Production and  spenn  production,
leading 10 end-organ fuilune.

Sexunl history

The frequency, timing, and
methods of coitus and knowledge of
the ovulatory cycle should be elicited
Stuchics show that the optimal timing
for imercourse is every 48 howrs of mid
cycle.

Lubricants such as Suorgilube,
Ker lotion, KY Jelly, and saliva are
spermatotioxic, wheress egg  whines,
peanul oil, vegetahle odl, and petroleum
Jelly are not known [0 be spermatotoxic
but siill should be uwsed m only the
smallest amounts possible i needed for
lubsication during imercourse,

Testieular ecancer. Testicular
concer is associmted with  impaired
spermologenic  funcbion, even before
orchicctomy, with a  degree  of
dysfunction higher than that explained
by local tumor ffect.

(Migospermia 15 ohserved in
more than 6% of patieits af the time
of diagnogis ol westicular cancer,

Germ cell tumors oy share
common  eliplogical  factors  with
festiculer  dysfunction,.  swch  as
festiculor  dysgenesis, androgen
insensitivity, and  eryptorchidisim.
Contralateral abnormalitics ol
EPCTTIMOECTICSTS Ore MoTe common in
paticnts with testicular cancer. Sperm
function offen remains impaired, even
after orchicetmmy.

Treatmend for testiculnr
cancer. Chemotherapy  has o dose-
dependent  effect on perm  cells.
Alkyluting agents, suich %
cyclophosphamide,  mustine,  and
chloramboeil, severely alier  the
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seminiferous  wbules  and  destroy
spermalogonia (Mg thi
chemotherapy is also mutagenic, so
sperm should be  donated  belore
reaiment. or atiempls af conceplion
should be postponed until =1 year after
treatmient. §

Retroperitencal  lymph  node
dissection (RPLND)  may  imypair
emission (of semen mio the urethra)
and‘or couse retrograde cjaculation,

Radiation therupy affects mainly
type B spermutogonia and, possilsly,
spermatocytes. A dese of as linle s
015 Gy may cause fmreversible
damoge, although complete recovery
may be possible if stem coll numbers
are not depleted. After exposure of less
than | Gy, sperm production  may
return in %-18 months, while 4-6 yars
may be necessary o recover sperm
production afler a dose of up o 5 Gy,
Despite  radiation therapy  and
thwmumM:y. nearly iwo thirds of
puhients retain the ability to father o
child i the ejaculntory  function s
retained

To  powentally  decregue the
marbidity of adjunct therapy, seleet
patieats with grade | germ cell wuimors
e now  undergoing unilaieral
erchicctomy with  surveillance.
However, RPLND perfirmed  fuor
salvage therapy s associsted with 4
higher risk of retrograde epaculation
than that perfarmed initially

Putients  with  reference  range
FSH levels at baseling usually obsarve
an improvement i semen perimeiers
and sperm density after orchicctomy
Thes o5 thought 1o be unrelated 10 the

orchicctomy, siress lneiors, and release
of substances by the wmor because
decrensed sperm counts are observed
even before surpery and they do not
return to hseline  allor  surgery.
Therefore. the disturbeisce that beads 1o
esticulor  cancer is  thought I be
mherent amd present in the promerndial
cell,

Miteents with o testicular fnor
i o solitary lesticle may be offered 8
partinl orchieglomy in an atlempt 10
retain Fertibity,  Additionally, healthy
esticulnr tissue awsy from the wmor
wan be disseciied free and cr'_lr'nrh‘t.*il::ﬂ"f-"l-'
al the time of orchicetomy Tor iull.ll"-'
use 1 in vitro fertilization (V) '-"{1“1
mtrmeytoplasmic  sperm imjection
{IC81)

Social history

Cligarene and marijuana smoking
lendd 1o a decrease in sperm density.
maolility, and morphology. Abuse #
anabolic steropds has beer associated

with  hypogonadism  as well : as
structural and genetic sperm damage.-

Aleohol produces bl an J'L'"ﬂ‘j
i
and o chronie decrease in (estosiert
SOCTCLROMY,

Enmstional stress  blunts ¢initH
relense, leading 1 by pogonadisim.

Exvessive b exposure !'ﬂi::
sinms, bt jubs,  oor e ME.’,.
enviranment may cause o lempar
'LII:'I.'H:'.EIE LT Wi |1n:||.‘|'l:ll.'ll“|'|

Contrary e widely held b‘:!
no  evidence  supports  thal I“"L,"ﬁ-
constrictive  underwesr, o '!“'“: nrﬂ
decreases  fertility. Even  with

il
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clevation i lemperniure of (LE-17
caused by weonng  constrictive
underwear, o changes in sperm
parmmeters, no decreass i
spermatogenesis, ond no changes in
sperm function are observed.

Medicines, Drugs  that  may
impanrr ke fenibly  include  the
foalbowing:

I. Spironolacione, cyprolerong,
ketocomende, and cimelidine

have antiandrogenic
properiies;
2. Tetmeyeling lowers

testosterone levels 2000

3, Miroluraniom EUPPIEsses
SPCTMAlOGENCsis,

4, Sulfasalarine leads 1o o
reversible decrense in sperm
modility and density;

5. Colehicine, mathmdone,
miethoirexale, phenytlom,
thioridneine, ond  calcium
channel blockers have all
bisen pszociated with

infertility.
Family history. Congenital
el lime defocts, cryplarchidism,

hypogonndotropism,  and  testicular
atrophy in family members may be a
sign of a congenital discase, A history
of  gystic  filwosis  (CF)  or
hypogonndism should be elicied.

Respiratory disease. Infertility
and  recurrent  resprratory  infections
muny be due to immotile cilia syndrome,
which miay be isolated or part of
Kamagener syndrome  (with  situs
i),

CF is associated with congeniral
bilateral absence of the vos delerons

(CBAVIDY, lending 1o obstructive
wroospermia. While both copies of this
recessive  pene  are  necessary  for
clinical cisease, the presence of only
oné copy may lesd 10 CBAVD.

Young syndrome resulls i
recurfent  pulmonary  infections  and
aodspermia due 1o inspissated material
in the epididymis causing obstrction.

Enviranmental and/or
occupational  expasure.  Many
pesticides hove estrogen-like effects,

Dibromochloropropane  (DBCP)
it n nematocide widely used in
agriculture thal couses AZOOSpCIMIa
without recovery by an  unknown
mechanism.

Lend exposure depresses the
hypothalamic-pituitary axis.

Carbon disulfide exposure from
the myon industry leads to  semen,
pituitary, and hypothslomic chonges.

Hent  exposure, 05 seen in
workers in the steel und ceramic helds,
decreascs spermatueyie matunlion,

Spinal  cord injury.  Severe
gpinal cord injury (SC1) may lead to
ancjaculation, These men may be
treated with electrocjaculation or sperm
retrieval technigues.

I wddition, the semen quality fn
patients  with  SC1 oy gradeally
decline. Within a vear afler imjury,
many of these patients hive semen with
dead sperm, with signs of neutrophil
infilration o semen onalysis,

In patients with SCI, sperm
aspirmted from the vas deferens show
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54% motility and 74% vinbiliy, while
only 14% motility and 26% viability i
ohserved in cjaculmed sperm, which
suggests an abnormality of seminal
plasma. Stodies  of  seminal  plasma
peint o functional  failure of the
prostate  gland, likely from lack of
MEUrTenic stimulotion, slong
with hypeructivation of ithe immunc
gystem, which 1s prohably not tnggered
by microbial infection, = cousal
elements for mferility related 1w SCI

Additionally, inferile men with
SC1 has been shown 1w have
disuptions in nuckar maturity and
DMA mtegrety of spermatozoa and os o
consequence may have higher rates of
apoptosis, which possibly contributes
1o infertility

Physical examination

The physical examination should
include a thorough nspection of the
testicles, penis, sccondary  sexual
characteristics. and body habilus, It
shoubd include o detailed examination
of other body functions based an the
history,

Testicles

The  testicular  examination
should sceur in o warm room with the
patient relaxed. The testicles should be
paipated individually  between  the
thumb and first 2 fingers. The examiner
should node the presence, size, and
consistency of the lesticles, and ithe
lesticles should be compared with cach
other

A Prader  orchicdometer  or
ultrasonography  may  be  wsed o
estimate  the testicular volume, with

normal considered 1o be greater thin 20
mil..

Calipers may be used i measure
westicular  Jength,  which b5 usually
greater than 4 em, although the .I-um.'r
limits of pormal length (mean minus £
standard deviationsy s 31 mm in white
men and 34 mm i hlack men. The
lestes of Japancse men are pypecally
simlber than the testes ol whle men-

Testiculor  atrophy  may  be
observed in primary testculur failurc,
Klmefeler syndrome,
endocrinopathics. pesipubcrial IS,
liver diseise, and myoluni dhwstrophy

Swelling  with  pam madicates
architis, whereas nontender
enlargement  may  be  observed 1
testicular neoplasms, whereulosis. 8l
tertiary syphilis.

Epididymis

The head, body, wnd il of l:'l'-
epididymis shoukl be rml_pilh.'l:‘”:
assessed for their presence bilateraiie

Note  indupation  and l-‘!-'ﬁ'::c'l
changes, An  enlarged ll'ﬂ-{“"'::n
epididymis with a ¢ystic conpe 1
should alent  the  exsiminer 19
pussibility of ductal phstrsction

he due ok

Temderness  may
epididymitis

Vs deferens .

C

Evalunte the vas for 05 'l:f;é‘t:hf
bilaterally and palpate :'111‘“[3 ' " entdl
length 1o check Tor deleets ?‘:':it}h
dysplasua,  indurntion. prockula
swelling.



Urology | 2019

The complete absence bilaterally
is observed almost  exclusively m
patienis with either one or fwo copies
of the gene for CF, although even o
small defect or gap  indicates  the
posxibility of @ CF gene mutation.

A thickened nodular vas deferens
may be observed in patienis with a
history of uberculosis,

Il a prior vasectomy has been
performed, the presence of a nodular
sperm gronuloma ot the proximal vasal
end should be nssessed,

Spermatic cord

Check patients for the presence
of o waricocele, which s the most
common surgically correctable cause of
mfertility,

To elicit this. the patient should
perform a Valsalva maneuver in the
sitting and sianding posttions in a warm
room,

Grde | varicocele is defined as
pielpable only with Valsalva, while
grade 2 js palpable ar stnding, and
Erade 1 is visible at rest. The presence
oF asymmetry or an  impulse  with
Valsalva may best help the examiner
find 51 vanicocele,

The sudden onset of a varicocele,
i sulitary right-sided varicocele, or a
Varicocele that docs mot change with
Valsalva indicates the possibility of a
relroperiioneal  neoplastic  process or
Y thrombosis

Pends

The examination should focus on
the location and patency of the urethral

meatus and the presence of memal
siriciures.

Patiets  with  hypospadiss  or
epispadinas  may nod  deposit  semen
appropriately of the cervix,

Penile  curvature  ond  the
presence of penile plagues should be
noted.

Recial examination

The prostate should be of normal
gize ond without cysts, induration, or
MARECS,

The semimal vesicles are usmlly

not palpable,

A midiing prostatic  cyst  or
pilpable semitnil vesieles may be dug
1o obstruction of the gacultory ducts,

Body habitus

A eunuchoid  body  habitus,
consisting of infantle hair distribution,
poor muscle development, and a long
bower body due w0 a delayed closure of
the epiphyseal plues, may be observed
in patients  with  endocrinological
disorders.

Truncal obesity, striag, and moon
facies may be due w Cushing
syndrome.

Cynecomastio, galactorrhea,
headaches, and o bosg of visusl felds
may be observed i patients  with
pituitary sdenomis,

Focus the neck expminabion on
thyromegaly and bruits.
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Palpatc the liver for
hepatomegaly and examine the bvmyph
nocdes to rule oul lymphoma.

Canses

Causes generally can be divided
into pretesticular, testrcular, and post-
testicular.

Pretesticular cawkes ol
infertility. Prelesticular causes ol
infertility  include  congenital  or
pcquired discases of the hypothalamus,

pituitary, or peripheral organs that alter
thse hypothalamic-pituitary axis.

Disorders of the liypaotli b
Tzl b hypogonadotropic
hypogonadism, If GoRH s not
seoreled; the piiuitary docs nol release
LH and FSH. Ideally, patients respond
i replicemient with exogenous GnRH
or HOG, an LH analogee, althougeh this
doses nol plways occur.

Idiopathic  hypogenadotropic
hypogonadism. A failure of GnRH
secretion withouwt  any  discemible
underlying cause may be observed
abone (isolated) or as part of Kallmann
syndrome, which 15 assocuned with
midling defects such as anosmia, clefl
ip and clefi  palate, deafness.
cryptorchidism, and color hlimdness.
Kallmann syndrome his been described
i both  familial  (X-linked  and
autosomal) and sporndie Forms, and its
incidence s estimuted os | case per
1 Eh LRI, (WD Barehs

A failere of GaRH ncurons 1o
migrile tiv the proper location m the
hypothalamus  has  been  implicated.
Patients generally have long arms and
legs due 10 a delayed closure of the

epiphyseal plaes, delayed puberty. 1l
atrophic tesiis.  Testosterone  thempy
may allow paticnts o schieve pérril

height  but  does  mol  Improve
SperMUINEEng=is, | xogenous
lestosterone  should  mever  be

sdministered in an anempt W boos!
sperm production because it acually
decreases  intrateshicular  fesfoslernanc
levels owing to feedback inhibition ol
GnltH release.

Pulsatile GaRll ond 11CG have
beern wsed but pesul in only _3“"-
achieving complote spermulogencsts.

Addimg recombinu human F:‘:‘i”
10 HECG hos been shown 1o be eflective
in pchieving spermatogenesis i st
pulients.

Seheet pathents with ud“"‘”“‘"‘!ﬂl
iliopathic hﬂmgmuu!umﬂ“'-
hypogonadism — may pespond 8
clomiphene citrinte therapy.

Prader-Willi sy rome:
Paticnts hiave characterisiic obesity-
menial retardation, small hands an
feut, and ]13-ng|.-11||4.h!tll'“1|1"r
hypogonadism  due w0 @ Lin i=i
defciency. Prider-Willi 55.-!u]n1||u: .u.
coused by o disorder oF EL':?‘J‘HM
imprinting with deletions |.|_l pistermit
erived chrommaie arm 1 5gli=b)

Laurence-Moon-icdl
sydrome, Patients with this sy0
have  relinitis pagmentosd
polydactyly,  Inferibty 1%
by pragonadolrogi h}'pmg-.uundl:-m-

Other conditions, Variows T
lexions and discuses, such 2
tumors, temporal lobe u.::rlu‘l!:n
many drugs (e, dopamine antag

droe
il
e

ists

_—
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may interrupt  the  hypothalomic-
petuitary axis ot the hypothalamus.

Both piitory insufMiciensy and
pituitary  cxocss  cause  infertifity.
Pituitary failure may be congenital or
acquired.  Acquired couses  include
tumor, infaretion, radintion, infectioons,
or granulsmialous dizcase.
Monfunctional pituitary tumors  may
compress the pititary stalk or the
gonadetropic  cells,  inmermupting  the
proper chain of signals leading to
piiuitary Failure, In contrast, funclional
pituitary  lumors  may  lead o
unregulbited ponadastropin  release of
prodactin excess,  inlcrrupting  the
pruper signaling,

Prolactinoma. A proloctin-
seereting adenom is (he most common
functional pitwitary  twmer.  Prolactin
stimulates  breast  development  and
lnctation; thercfore, patienls  with
infertility due to a prolactinoma may
have gynecomastin and galactorrhea. In
addition, loss of peripheral visual fields
bilaternlly may be due 10 compression
of the opic chinsm by the growing
pituitary tumor

A prolactin level of more tham
150 meg'l. suggests o piluitary
pdenoma, while levels greater than 300
meg/l. are nearly diagnostic. Paticils
should undergo an MRI or CT scon of
the selln turcica for dingnostic purposes
I determine whether o
mikcroprnlaciinsons or i
mncroprolaciinom is present.

Bromioenipting  and  eabergoline
ore dopamine pgonists wsed 1o Suppress
prolactin - levels.  These  are  both
Ireatment opiions o

microprolactinom. Some men respond
with an increase in lestosterone levels;
ey alse  recover  moomal | sperm
counts. Transsphenoidal resection of a
microprolactinoma {13 BO-20%%
suceessful, but as many as 17% recur.

Surgical therapy of i

macroprolactinoma &5 rarely curntive,
although this should be considercd in
patients  with  visual-field defects or
those who do not  tolerate
bromacriptine

Isolated LH deficiency (Tertile
eumich). In these patients, LH levels
are decreased while FSH levels are
within ihe referénce range. Patenls
huve cunschoidal body habitus, large
testis, and 8 low ejaculatory volume.
The treatment of choice 15 exogenous
HCG.

Isalated FSH deficiency, This i=
a very mre couse of infertility. Patienis
present with oligospermia but have LH
levels within  the reference  mnge.
Treatment is with buman menopausal
gonndotropin  (HMG) er  exogenous
FSH.

Thalassemia.  Patients  with
thalassenin Iove inefMective
erythropodesis and undergo  multiple
blood transfusions. Excess iron from
miltiple transfusions my wet deposited
in the pituitary gland amd the lestis,
causing parenchymal damage and both
pitwitary and testiculor  msuiTiciency,

Treamment 8 with  exogenous
gongclotroping: and  oon-chelating
therapy. [72]

Cushing  disease.  Increased

cortisol  levels cause a  negative
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feedback on  the  hypothalamus,
docreasing GnRH relexse.

Peripheral Brpan, The
bypothalamus-pituitary  axis may be
miermupted by  hormonally  active
peripheral tumors of other EXDIEnns
factors, due 10 cortical excess, conical
deficiency, or estrogen excess

Excess cortisal may be produced
by adremal hyperplasia, adenomas,
carcinoma, or lung tumors.  High
cortisol levels may alse be seen with
exngencus steroid use, such as that
sdministered 1o patients with ulcerative
colitis, asthma, anbritis, or organ
iransplant. For example, high coisol
bevels are sten in patients with Cushing
I}'ﬂﬁnm. which cayses m

feedback on the priwi W decrexse
LH release. i

. F‘mﬂnil deficiency may be scen
In patients with adrenal failure due 1o
imfection,  anfarction, or comgenital
adrens| hyperplasia (CAH). CAH may
be due to the congenital deficiency of
one of severl adrengl engymes, he
mosl common of which 5 21
hydroxylase  deficiency, Because
cortisol 15 ot secreled, o lack of
feedback imhibition on fhe pituitary
gland occurs,  leadimg
hdlmmunqul: harmane (ACTH)
hyperseeretion. This leads 10 increased
androgen secretion from the adrenal
gland, causing feedback inhibitian af
GaRH release from the hypothalamys,
Paticnits  present with  short slilture,
precocioes paberty, small testis, and
occamonal  bilaernl  cesticulur  resss.
Screening  tess  include  increised
plasma [ 7-hydroxyluse and urine 17
ketsternids

Estrogen ¢acess may be scen m
patients with  Seroli  ccll  lumors,
Leydig tumuors, liver failure, o severe
obesity,  Estrogen  causes  nepabive
feedback on  the pitmtary glarsl,
inhibating LH and FSH release.

Primary testicular couses of
infertiliny

Primary testicular problems may
b chromosomal or nonchromosemal o
matare, While chromosomal [ailure
usisally caused by abnormalitics of the
sex. chromosomes, autosomal disorders
are als shuerved.

Chromesonsal  ahnormalitics
An estimated 6-13% of infertile mel
have  chromosomal leF'“"“I""""r;
{compared with 0.6% of the geRer
population). Patients with azoospermi?
i severe oligespermin are mark lﬁ':.ﬂ
o have a chromosomal lt’:’”mwlﬂ
{10-1 5%} than infierili men with 5per
density withan the  relerence ’""‘Hﬁf
(1%} A karyotype test and “wt
chromosome 1est lor rmmni'k””“’mm
indicatedd ~ in patients i
nanmbsiructive sscospermia o WL,,
lluligmmiq [ = | mi]liﬂﬂ

although indications are espandmE:
Klinefelter s:}:"""r::

Klinefelter symdrome & !
common chromasomil CIUEe
infertility, estmated o be F"""":{
per 500-1000  male hlﬂ'ﬁ-T xx¥
Klinefelier syndrome has 3 37 25
Ky apl s alit
md'unﬁuﬂ during the ﬁm“:::nl
division, moee commonly of ™ 4,
origin, mosaic forms  B1€ G an.
nondisjunction followsng r';','::::: fof
The only known sk

nrm:lﬂ
ol in |

P |
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Klinefeher syndrome s advanced
maternal age

Infertility is coused by primary
lesticular Fuilore, and most patients arg
aroospermic. Hormonal — analysis
reveals increased ponadotropin levels,
While 6% have decrensed lestosierone
levels. Surprisingly, miost paticnts have
nosmal likido, erections, and orgasms,
50 lestosierone therapy has only o
limited role; exogenous lestosterone
may also suppress ony  underlying
Sperm production.[65]

Physical examination rteveals
Eynccomastie,  small  testis,  ond
eunuchoid body habitus due 1o delayed
puberty. In some patients, secondary
sex charscteristics develop normally,
bt they are ussially completed lnte.

men are ot @ higher risk for

cancer, leukemia, diabeles,

emply sella syndrome, and pituitary

Wmors. Testicular histology reveals
linizmtion of seminiferous tububes.

Wyndrome may be ahle 1o conceive with
the help of assisted reproductive
techniques. OF azoospermic paticnls
with Klinefelter syndrome, 20% show

presence of residual foci  of
Spermmtogeness.  Alithough the XXY
Mallem  js ghserved in the
eermatoponia and primary
“Permaticyies, many of the secondary
"Permatocyics and  spermatids  have
formal patterns, The clromosomal
Patlemn ol the resulim embryoes can be
Bstessed with preimplantution genctic
diagnosis,

XX  make  (sex reversal
S¥ndrome). An XX karyotype is due to

o crossover of ke sex-delermining
region (SRY) of the ¥ chromosome

{with the testis determining factor) 1o
gither the X chromosome or an
autosome, Patients are often shor, with
small frm tesiis and gynecomastia, but
they hive a normmal-sized  penis.
Semimiferous tubules show sclerosis,

XYY male. An XYY karyotype
is observed in 0.1-0.4% of newbom
males. These patients are often tall and
severely oligospermic or azoospermic.
This pattern has been linked with
agpressive  behovior. Biopsy reveals
maturalion arrest or germ cell aplasin.
Funciicnal sperm that are present may
Tawe a normal karyoiype.

Moonan syndrome (46, XY
Patients with Noonan syndrome, also
known as male Tumer syndrome, have
physical characteristics similar to that
af women with Tumer syndrome (43,
¥k Features include & webbed neck,
short  staiure, low-set eors, piogs,
shicld-like chest, lymphedema of hands
and feet, cardiovascular abnormalities,
and  cubitus  valgos.  Lewdig cell
fumetion is impoired, and most potents
are inferile due o promary testicular
filure.

Mixed gonodal dysgenesis (45,
X6, XY) Povents useally hove
ambiguous genitalia, a leslis on one
side, and & strenkesd ponnd on the other,

Androgen receplar
dysfunction. Becouse the androgen
recepitor is essential for the process of
spermatogenesis, dysfunctions in this
recepior - can couse  infenility.
Reifensicin = syndrome  in males
involves partial androgen insensitivily

13?7
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in males and presents as a spectrum of
pbrormal  external  gennalis  and
infertility. Becouse cells inadeguately
respond 10 androgen  stimulation,
spermatogonesis  is  impaired.  This
results in negative fecdback stimulation
of the bypothalamic-piiwitary sk,
cousing an  increase  release  of
gonpdotropins and estosicrone,

These recepior dysfunctions may
be explnined by defects in specific
chromosomal arcas. A specific portion
of the androgen receptor gene, exon |,
hos beon studied in infertils moles and
a meta-analysis that invelved males
with idiopathic infertility ond leriile
controds  found that infenility was
directly cormelated with the length of
CAG repeats in this exon.

Y chromosome microdeletion
syndrome. The long amm of the ¥
chromesome (Yq) is considered critical
for fertility, especially Yqll.23
(imterval 6), Macrescopic deletions of
Yqll are often ohserved in patients
with azoospermia, although many new
microdeletions have been implicated as
a ;Imiﬁtu.m cause of infertility. These
microdeletions are not observed on
regular karyotype testing: rather, their
identification  requires polymerase
chan reaction (PCR)-based seguence-
tagged site mapping or Southem blog
amalysis. Three regions  have been
described, called azoospermic factors o,
b. and ¢ (AZFa, AZFb, AZF¢),

These deletions are observed in
3-19% of patients with  idiopathic
mfertlity and 6-14% of patients with
oligospermia, although up o ™% of
patients with other known causes of
infertifity may also be found to have o

deletion. Paticnts with azoospermia of
severe oligospermia secking  assisted
reproductive  techniques  should  be
screened

Bilateral anorchia (vanishing
testes  syndrome). Panents have o
noemal male karyotype (46, XY) bt
are bom without testis bilaterally, The
male phenotype proves that androgen
was present in utero. Potential causcs
are unknown, but it may be related 1©
infection, vaseulnr disease. ar hilateral
testicular torsion. Karyotype shows o
normal SRY gene. Patigis ity
achieve normal virdization nn:_l ﬂ““::l
phenot by the administration
mg::lﬂ:; testosterong, but they 8¢
infertile.

Down syndrome. These patichts
have mild testicular dysfunction W
varying degrees of reduction in g™
cell number, LI and FSH levels af
wstally elevated,

Myotonic dystrophy. T ﬁ
autosomal  dominan  defect W 1]“
ilystrophin gene that couscs B ;1|:1I:1_'““.
muscle relaxation  afler l-"_-'""'ﬂc?ln,l_l_.
Seventy-five percent of peitients :ﬂi'.'l’
iwsticulor  atrophy and PO ool
testicular Failure due to d:'-!‘:nﬂn-l”ﬂ-g
the seminiferous whules. Leydie =
are normal. Histology reveals h";'ﬂi"."'
wbular selerosis. No effective ©

K 1%l
-ula¥
Nonchromosomal t":h'tl',l i

failure, Testicular  Failire e
nonchromosomal  in origin “:ﬂ:nsiﬂ
idiopathic or sequircd by Humm.-l. =
drugs, radiation, orchitis, 1Y
lorsion,

_—
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Varicocele. A varicocele 15 a
ditation  of the weins of the
partpiniform plexus of the scrotum.
Although varcoceles are present 0
15% of the male population, a
varcocele 98 considered  the  most
common correctable couse ol infemility
[ 30-35%) and the mosi commaon cause
of secondary (acquired) infertility (75-
5%, Varicoceles are observed more
cinnimionly on the lefi side than the
right. Those with isolated right-sided
vangoceles should be evaluated for
retroperttoneal pathology.

Varicoceles  are generally
asymptomatic, md most men  with
viricoceles do not have infertility or
testiculir rophy. However,
varicoceles. may  lead 1o impaired
lesticulir spermatogencsis and
sleroidogencsis, potentally duc o an
mcreased  ininiesiicular  lempenione,
reflux of oxic metabolites, andior germ
cell hypoxia as potential causes of
tlsese chamges, and this appears o be
PrOgressIve aver lme,

Addimoamdly,  becanse  m=nlin=
like growth factor (IGF) sz been
shown o hove an effect on semen
guality, its rale in varicocele pathalogy
s been stidied, One study  showed
that IGF levels significontly increased
after a varcocelectomy 1w levels thm
were ni different than Fertile contrals,
suggesting  that  vareocele-relaled
imfentility muy mvolve 1GF,

Vancoreles lead o an tnenesised
incidence  of  sperm immaturity,
apoptosis, and pecrosis with severe
disturbances . meiolic - segregation
compared to  ferdile men  witloul

varicoceles, and these  pommcters
generally improve after repair.

Palients with o grade 1-3
voaricocele  (visihle or  palpable)
petociated  with  infertility.  should
consider  having  the  vancocels
repaired. After repair, 40-70% of
patients  have  improved  semen
parameters, while 40% are able to
impregnate their pariner withoul other
imferventions. Those with a varicocele
dingnosable only  on serofal
ultrusonography  have  subclinical
vartcoceles and will likely not benefit
from repair.  Adolescents  with o
vancocele and testicular atrophy o
lack of growth should similacly
conskder  repair.  Controversy  exisis
regarding whether w0 romingly repair
an adolescent varicocele not associated
with testicular atrophy,

In those with azoospermin and o
varicocele,  spenm may  appear  after
repair i up o o thivd, but most of
these men retum 6 o0 AX00spermic
slate within a few months 1T sperm
appears, these men should be offercd
Crvpreservalion.

Cryptorchidism, An cstimoted
3% of Mull-term males are borm with an
undescended testicle, bui fewer than
1% remain undescended by age | year.
Undescended testicle may be isolated
or may be observed as pant of a
syndrome  such  ssprume  belly
syndrome. Patients are ot increased risk
of infertility, even il the testicle is
brought down i the scrotum, us the
testicle  itsell may be inherently
abnormal.  The farther  from  the
serotum, and the longer durntion that
the testicle resides outside the scrotum,
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b greater the Iiketibood af infenility.
Testicular histology typically reveals o
decreased number of Leydig cells and
decreased Hermalopenesis.
Cryprorchadism may be due to inherent
defiects in both tesies because even men
wilh umilwieral crypeorchidism  have
lower than expected sperm counts.

Trawma. Testiculsr trawma is ke
second most common scquired cause
of infertility. The testes are a1 msk for
both thermal and physical trauma
becawse of their expased position

Sertoli-cell-only (germinal cell
aplasla). Patients with germinal cell
aplusia bave LH and testosterone levels
within the reference mnge but have an
increased FSH level The etinlogy s
unknown but is probably multifactarial.
Patients have with small- 1o narml.
saed teses and . azoospermia, b
narmal secoedary sex characteristics.
Histology reveals seminifiros ubues
lined by Sertoli cells and » normal
mterstitiam, although no genm cells ane
presenl.

Chematherapy, hematherapy
% lonic 1o ctively dividing cells, fn the

besticl, germ cells (especialy up 1o the

wilh inferitliny are the alkylating spentc
wch as  cyclophosphamide. o
cxample,  trestment  for i
disease bas been estimated 10 lead 1o
indertility m a5 many as 801008 af
paticnis,

Radistion  therapy,  Whik
Levdip  colls  ape relitively
radaoresistamt because of their low rute
of cell division, the Senoli and germ

cells are extremely radiosensitive. If
stem cells remam viable afier rdiation
therapy, patients muy regain fersility
within several years. However, some
have sugpested that patiens "}'""h,f
avoid conception for & months 19 =
years afler completion of ra_il_lnlml
therapy becanse of the possibility of
chromosomal ahermtions in thear spens
eassed by the mutagenic praperties of
radiution therapy, Even with the Wsts
shiclded, rachation therapy bebow the
diaphragm may lead 1o infenility due W
the relepse of resctive oRygen
radicaks

Orchitis. The most commo®
cause of acquited testicubar failure
adults is viral oechitis, such as
caused by the mumps virus, ﬂthﬂ"""‘;
o group B arbovirgs, OF adults ;
who are infected wath mumps. “
tevelop architis; two theds uhtﬂ_ﬂ"'rll
unilateral, and ong thind aré blhl;“;
While orchitis develops o few od
afier the omset of paroiud Enu.
inflammation, it may also preced g
The virus may cither diectly dom
the seminiferous ubules o lﬂ"mﬂ#
cause ischemic damage as the ;!‘m,
swelling leads to comgressIon At
the fough mmica :l.]El.I.gl!l‘ﬂ:"-“ﬂlI
recovery, the testicle may 1<l (i
moftiad or may atrophy. .n'LlI'HI’II"J ihe
observed withim 16 rrm:: :“
degree of atrophy docs
Wiﬁlwlhn seventy ||-f ‘!'“:;':::.‘.;d
infentlity, Noemal fertility 1% 5 g
i three  fourths of P-'u:f; o e
unilateral mumps orchitis :‘ﬂm-&
third uf paticnts in bilateral

sl

Human-beta Eﬁ:ﬂ!‘

abnormalities.  Epuhidymes jas bee®
et defensin is a protein that

|
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shown (o have an important role in
sperm  maturation, and defecls in o
have been pssociated with decreased
cgg-pencirating  ability. One  specific
subtype,  luman-beta  defensin-)
(HBD1), which has a wide distribution
in various epithelia throughout the
body and plavs a role in antimicrobial
BEtivilics apainst viruses, bacteria, and
Tungi, has also been imvestigated.

HBDI is  expressed in the
semimal phisima and ejaculated sperm.
mare specilicnlly in the lower head and
midpicee of the sperm from  ferile
indivichmls. FExpression of HBDI s
redduced in inckivbdualy with
asthenozoospermin and
leukocytospermia, In e
study, ireaimend with  recombimant
HEBD! in  awhenozoospermie  and
leukocylospermic  patients who  were
deficient in HBDI resulted in improved
baciericidal activity and sperm quality,
which supports this prolein’s role n
fertility and its potentinl  role
managing infernliry.

Other  causes, Causes  of

testicular  faflure  also  include  the
lollowing:

I. Grapulomatous — disense -

Leprosy and sarcoidosis may

inllteade the testicle:

Sickle coll discase - Shckling

of cells witliin the 1estis lends

io racrodnfarcis;

3, Excossive use of alcohol,
cigareiios, cafleine, iar
| (IETTH

Despite o thorough  workup,
nearly 25% of men have no discernible
cuese fior their infertility,

i

Fosi-festicalar PR al
infertility
Post-tesicular CHLESCS of

inferility include problems with sperm
iransporiation  through  the  ductal
system, either congenital or acquired.
Genital duct obstruction is a potentially
curable cause of inferility and s
observed in 7% of infertile patients.
Additionnlly, the sperm many be unable
iy ¢ross the cervical mucus or may
have ultrestruciural shnormaliies,

Congenital blockage of the
ductal system. An increased rate of
duct ohstriction is observed in children
of mothers who were exposed 1o DES

during pregnancy. Segmental dysplasia
1% defined o5 8 vas deferens sith ol

least 2 distinet  sites  of  vasal
phatruciion.

Cystic fibrosis. CF is the mosi
common genetic disorder in whites,
Paticnts with CF nearly uniformly have
CBAVD. The  cysfie lbrosis
ronsmembrane  regolotor  (CFTR)
protein plays a mle in mesonephric
duct development dunng early feml
life, 0 these paticnts muy also have
urinary tract  aboormalities.  Potients
may be condidetes [or  assisted
reproduction techniguey ifter
approprisie  genctie  scorecning in the
pariner.

Acquired blockage of the
ductal system. Genital ducts  may
become  obstructed  secondary o
infections,  such  as  chlomydia.
gonorrhen, tuberculosis, and smallpos.
Young syndrome is o condition that
leads 1o inspessation of materinl snd
subsequent blockage of the epididymis.
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Trauma, previous simempis al sperm
aspiration, and inguinal surpery may
also result i duoctal blockage. Small
calculi may block the ¢jaculatory discs,
O prosiatic cysis may  cainnsically
block the ducss. Scrotal surgery,
mchuding vasectomy. hydroceleetomy
i3-6%), and spermatocelecionmy (up Lo

Antisperm antiboifies.
Antisperms antibodies bind 1o sperm,
impair matility, and lead o clumping,
impaifing  movement  through  the
female  reproductive  tract o
imteraction with the socyic.

Defects in cilin. lmmatile cilia
:m miy occur a8 on wolused

or s part of

syndrome with situs inmm
of u defect in the dynein arms, spokes,
or microluhule doublet, cilia in the
Tespiratary tract and in sperm do not
function properly. In addition 1o sperm
mmobility,  patients  experienee
Sinusates, hronchaectasis, mnd
Fespmabory infectiom.

Ejacalatory duct obstruction,
Complete and partial ejaculatory duct
obstruction has been implicated as g
cause of 1-3% of patients with malo
infertility, Patients may have o normsl
palpable vas deferens bilaterally o
show decrensed eaculate volume and
hemospermsa and may expericnce pain
upon ejaculation.  Eviologies include
cysts (madlioe and eccentric), ductal
calcification and stones, postinfectiois,
snd  postoperative,  Tramsrectal
altrasonography (TRUS) may revesl
enlirged seminal vesicles, but this &
nol  universal  Semimal  vesicle

aspiration revezling nuamerous sperm af
a dymamic test such as Engection af
indigo carming ino the seminal vesicle
or gjaculatory duct may be pocessary
for diagmosis.

Ejuculation s,
Ancjaculstionreirograde  cjaculatian
may be due 10 an open bladder meck of
a lack of rhythmic contractions durng
cjaculation,  Etialogics  inchude  1he
Fodlovwiny:

. [Mabetic neuropathy:

Bladider meck surgeryt
Retroperioneal Ivmph node
thsseciion;

. Tramsurethral prostatectomys
. Colon or rectal ﬁiupf-rjr-

. Multiple sclerosis,

. Spinnl cord injury:

\ l}p:.:r:“nl‘ medcines such &
nlrlm—unl::g_uuim.

The diagnosis of inejaculanta
retrograde ejaculation s supgested
the following:

s e —

o T T .

o
hl

| Computible  medieal
surgical histosy: -

1 Low cpaculaie volume:

1 Presence of 10-13 spert ﬁ
high-power fickd (HPFH 1P
pasiejuculatory LHne

Laboratory Stwdics

i el

Semen  analysis. The ke

amalysis is the carmerstone o M€ T
inferiility workup, A EF“-'.I 3
collectod by massurbation M0 1 G
dry, sterile contmner of dl!'“"_”-m ”
using special condons (COTT Ly
spermicidal Jubricants) 11:“ ;
shoald be abstinent for -3 mj:‘:uﬂl“:'"
o taxinsize sperm mmher 3
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Each day of abstinence is typically
nssockicd with an increase in somen
volwme of 04 ml and a6 iBerease in
spermy  density by 113 million
sperm/ml, for up to 7 dayvs.

The swmple should be processed
within | hour, and 2-3 sanples (ot o
manimim of 2=3 davs apart) should be
evaluated because of daily variations in
sperm mumber and  quality,  Varous
parimeders  are  mensured, such  as
cjoculate volume and sperm density,
quality, motility, and morphology,
Individunl tests evaluate only  one
mspect of o quality necessary  for
fertility and do not imply the ability or
trubility 10 achieve conception.

The World Henhls Organizntion
{WH) published reference ranges for
semen testing in 2000, These include
“lower reference limits™ representing
the Sth  cennles  for  semen
characteristics. Note that the mimbers
represent the Sth centile values and do
il Herve as 4 Cul-point  berween
“fenile™ and “infemile,™

Volume. MNormal  ejuculote
vilume s 1.5-5 mLl, and the WHO
2010 lewwer reference bimit {5t centile)
t5 1.3 mL. A sowll gjaeulate volume
mny be observed in patients with
retrograde eppculntion, abscnoe of the
vis deferens or seminal vesicles, ductal
shstroction,  hypogonadotropism, —or
poor  sympathetic  nesponse.  An
inercased velume is mirely observed
and s often coused by o contaminant,
such as urine.

Semen  gquality. Semen s
mitilly a coagulum that hguelhies i 3-
25 minutes due 1o prostatic eneymes

At this point, pouring the semen drop
by drop should be possible. Semen that
is not initally & coagulum = often
caused by an gjeculatory  duct
ohstruction or the absence of seminal
vesicles. Monhguelication of the semen
con be differentiated Ffrom  benign
hyperviscosity by o normal postcoital
test  finding. Mo excessive  sperm
apgelutimation should exis

Sperm density. Normal sperm
density s greater than 20 million
spermfml and the WHO 2010 lower
reference limit (5th centile) is 15
million sperm per mlL, or greater than
S0-60 miillion total SPETTI.
Migospermia is defined ws fewer than
20 mllion  spermfml,  sovere
oligospermin s less than § millien/ml,
and axoospermin is defined as no sperm
present. To verify aroospermin, the
semen  should be centrifuged and
evalusted under a Light microscope for
the presence of sperm. Patiends with
A2 OTS eI should have a
postejoculatory uring sample analyzed
for sperm, should be evalunied for
efaculntory  duct  obstruction,  and
should undergo a hormonal evaluation.

Sperm  maotility. Motility s
described as the percent of sperm
present with flagellor motion viewed
on @ bright-licld or phase-comtrst
microscope. Mormal maotility is defined
a5 more than 60M of sperm having
normal movement, and the WHO 2010
lower reference limit (5th centile) is
0%, Grading 15 as ollows: Grade 0 =
no movement, prade 1 is sluggish
mcvement, grade 2 s slow moverment
bt nat sirmight, grade 3 5 movement in
a straight line, and grade 4 s temific
speed. Patienis with abnormml matility
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should be evalusted for pyospermin,
antisperm antibodics. vancocele, sperm
altrastructursl ahnormalitics, ar partial
ducta] ohstnutson,

Jeast 200 sperm are amalyeed. Mormal
sperm have @ smooth oval head
appronsmaicly 3-5 am bong and 2-3 pm
wide. Mare iBan 60% of spérm showl
be narmal, and less than 2-3% shoold
mm-'l'kuwmﬂnwuhiﬂ
of retamed cytoplasmic dropiets
around the mid piece.
Teratospermia s defined o5 foss
than J0% normal  and the
WHO 2010 lower reference bmit (th
contile) is #% Abnormal head shapes
ndmibnduquﬂ,dm
steall, large, amorphous, and pyrifarm,
The acrosome shoald be 40-70% af the
hil:ﬂﬁh:hml,-]m..‘idmw
taul abrvarmafities should be presesy,

. Fatieats. with  high number of
ihmatere sperm should be evalugied

for excessive exposare to hent

To  help  obeatify
mosphology : therefore mufu:
conssency and neprodocihility g
laboraiorics,  Kpuger mﬁmmqf
-ﬂ::fiﬂiﬁm of "sirict eriferia® |04
chrscally sipnificant threshold of 14%,
marmal forms as an excellent peedicter
of IVF smccess. Patients with kess than
of 1% pormal foms  had g
sshstantanlly reduced sscress mie.

a1

Computer-akied scmed
analysis (CASAL Iniroduced in the
lme 1960s, CASA uses 3 video came
and computer to visualize and analye
sporm comcentration and - movement.
This semiastnmuted  technique
thought 10 potertially uamsdandize he
evnlution  of somen.  Pammels
measured  inchude  the  curvilinest
welocity, defined ns  the avemge
distance per und  dime  between
successive  sperm  positions: 1€
sraight-line velocsty, which b the
ipeed of forward  dinection;  and
lincarity, which is (e smiight-line
velocity divided by the curvilinedl
vehcily

o wdition, e prog®
megsures the average paih veloctty. the
amplitude of lateral head de "
and the Mlagellar beat frequency. =4 y
i el 10 evabuate for cvidence
hypemaciivation.  Although  CASA
peodaces good qualitative data, @ 5 8
labor-incnsive procedure thal MG
a high imitial cost and s plagned wid
IR LI [ when q“““
concentrations are very high of Y7
o, 1 s mot een sbown o MPOEE
patient oulcuenes bust, rther, 15

Far resennch purposes.

Infection. An increased ““’ﬂ
of white blood cell in (he 8" C00
be observesd in patignes with imle€
ar inflanmmaiory processcs Whle 2675
cells and white blooi cells both #¥
o round coll on  MIEERE
caaminaison, W ot
stins are uscd 1o differentiste PV
the 2 coll typen lmrﬂ_"f“"" g10
stains are perfommed i mare 50T g
rund celiHPF are Pt
increasod mumber of white hiood
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may sipnify infection or mflammation
of the geniial tmet

Dither wsis. Semen may be
amailyzed lor levels ol zing, citric acid,
acid  phosphatose,  and  alpha-
glucosidase. These tesis dne dsed o
determine gland failure or abstruction,

Antisperm antibody  test
SPCTm conlain unigue antigens. thal are
not recognized a8 sell by the body's
mmmung system because of the blood-
lestis barrier.

Antisperm antibodies may Form
when  the  blood-testis  bamer s
breached  beeause  of  infection,
vasectomy, lesticalar foasa0mn,
erypiorchidism, or lestwular frasama,
Antibodies that are bound 1o sperm
decrgase  the sperm’s  abality o
penetrate the cervical mucus and bind
to the onn peliucida.

Although 60" of paticnis have
evidence of oniisperm antibodics afier
vagectomy, 1he elinical significance has
not been completely  clucidaied. In
addition, antibodies are present in 35%
of patients with CBAVD. Evidence of
antibodies Tound in serom or seminal

plasma  is  less  prognestic  thon
antibodies boynd 1o sperm
Suspect  antisperm  antibodies

when semen analvsis réveals abnormil
clamping. ngglutination, unexplained
decressed motility, or an  aboormal
passiiiniii] best result.

Severnl methods are available 1w
detect antisperm antibodies, such as
radioimmunonssay and enzyme-linked
immunosorbent assay, bui the most
specific test s the immunobead test.

blore than | 5-20% bound &5 considersd
o psitive est resull.

Hurmonal apalysis. Fewer than
3% of cases of male infertility are
estimated 1o be due primarly to a
hormonal cause.

A routing part of the  initial
evaluation |s testing of specific serum
hormone levels, which usually includes
F&H, LH, 1estosterone, and prolactin,

Abnprmalities may be o sten of o
primary hypothalamic., pitoitary, or
esticular probiem,

Imaging Studies

Transrectal  ultrasonography,
TRUS is indicsied in patienis with
nzoospermin or severe oligospermia o
evaluaie for complete o partial
ejaculstory duct obsiruction. TRUS is
nlso usefl to evaluate for the presence
or absence of the seminn] vesicles.

A 6.3- 10 7 5-MHz probe iy used
with the bladder partially filled.

Obstruction B suggestied by
enlarged seminal vesicles (=1.5 cm

width).

Scrotal ulirasonography.
Scrodal  ulirasonography 5 wsed 1w
evalumie the anmtomy ol the iests,
epidichymis, and spermatic cord. It is a
uacful adjunct for evalusting testicular
virlomee, - festiculur  and  poratesticoular
imns=es, and the presence or shsence of
vancoceles,

A large review réporied o 8%
rle o abootmalities on  lesticular
ultrasonography @0 infertile  men,
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including 30% with vancocele and
0.5% with testicular cancer,

Ropusting Ieslicular
ultrasonography  in infertile men s
controversinl, bl some  sugpest it
because of the increased nsk of
testicular cancer in infertile men (| of
200 versus 1 of 20,000 in the general
population],

Color-flow  ultrasonography 18
used to evalunte for varscocele using a
7= 10 10-MHz probe,

A vancocele B dmgnosed on a
sonogram il a spermatic vein 15 greater
than } mm or vein size increases with
Valsalva. Repair  of  subclmical
vancoceles (those dingnosed only with
ultrasonography) has not been proven
to improve fertility.

Vasography. Vasogruphy s
used to evaluste patency of the ducial
system,

. Indications  for  vasography
nclude azoospermia with  sufficient
mature spermatids present on testiculir
biopsy and ot least one palpable vas.

Relative  indications include
;I:."Hﬂ oligospermia with o normal
mding on testis  biopsy, wnlisperm
antibodies, and  decressed  semen
VISCOEIY,

This lest mny be performed
erther as an open procedure w the same
Hme as lesticular biopsy or by a
Perculancous punclure.

The patient may be placed in g
10-15% Trendelenburg position 1o bring
the  symphysis  pubis om  of the
raciation field

Unitmeral paieney rules ol visal
or cjsculatory duct obsiruction &S the
canise of nFo0spermim,

Other Tests

Postcoital test. An  abnormal
postcoitul test result is observed i |
of inferiile couples  Indications Jor
performing o posteoital test inchade
sermen  hyperviscosity,  inereased | of
decreased semen volume with E:ﬂﬂ'l*
sperm  density,  or uncxplained
infertiliny

Afler ooitas ab il ;-:,-.:h.-..lhl'
femabe’s cervical mugus is exami
for e presence or absence ol speri-
Usunlly,  10-20 sperm/HPE ure
observed, Abnormal results may be due
lo  antisperm  antibodies.  Sper
ultrstruciural aboormalities. A0
shnormal  hormonal millew, male of
female  genital it infection. poor
sermen  quality, inhospitahbe c;rﬂ
mueus, or male sexual dysfunctioh .
no sperm are observed, the cou
coital technigque should be analyred

If the test resull @ pormal

consider a test of sperm flnctiof
abiltty 16 penetrate the cZE.

Sperm function fests. W$;
primary sperm defect j= muspet st
when ather tests do nol revedl Lh:; sy
of infertility, sperm function 15

- o
determine i o significant m:rﬁj
ahnormality exists, These jesis e

speeific sperm [uncions. ﬁ“;h;.rld ihe

abality 1o undergo cpaciEn g 10
acrosome reaction and ! ,_.ﬂ;anh“

bind 10 and to pencirate the
19}
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The capacitation assay is used o
evilunte the ability of sperm 1o undergo
capacitation. Afier capacitafion, sperm
have hyperactivated motility, whech
can be mrecopnized under microscopy,
Sperm that do pot underpo capacitation
poriend o poor résponse 10 IVF, and
1CS1 should be considered.

The oscrosome  reaction  assay
lests the ability of the sperm 1o undergo
the nerosome repction when exposed to
imducing  substonces. The  acrosome
provess, which covers the anleror twi
thirds of the sperm hedd, contains
Iyaluronidase and other eneyimies used
o digest the zong pellucida of the egg,
Afer sperm binding and copacitation,
the plagma membrane of the e
indisces  the scrosome (o release ity
conptents.  This resction  occasionally
oocurs spontancously (< 10%; of the
1!!11-.! alihough a spontancous refeiion
5 mione common in inferiile men,
Under the microscope, acrosome-
inducing substances are sdded o the
sample afler the sperm have undergone
ciipacitation, which wsually  takes
approximately ¥ hours. Usually, [3-
40%  of the spermm undérgo e
acroscamie  renciion  when  stimulaied,
and  fewer underge the  reaction in
mieriile men. The results of the tesi
correlale with IVF success: patients
with pn abpormal fest resull may need
oy unadergo [CSE

Spermi penetration  assay
(5PA). First described in 1976 by
Yanagimachi et al, the SPA ix used 10
check the ability of sperm (o funcion
in vitro by evaluating copacitation, the
acrosome reaction, and the shiliy of
the sperm o Tuse with  the
oclemma, Cross-specke Tertilization s
usually  prevented by the  zom

pellucida. Hamster ova, with the zona
pellucida removed, are incubated with
the donor’s sperm and the pumber of
sperm penctraied per  ovum s
meiznred. A normal result is more (han
5 sperm penetrations per ovum. Fewer
penetrations  probably  indicmte  a
problem, Patients with a poor SPA
should proceed directly 1o ICSI.

Hypoosmaotic swelling (HOS).
The HOS iest s used to provide
functional information to differentiate
between viable but immalile sperm and
dend spenm. Mormeal sperm are shle 1o
maintain  an  osmotic  gradient when
exposed 1o hypoosmotic  conditions,
whercas  dend sperm cannot,  Afler
exposure o a dilute solution (130
mimal/L ), spenm are observed under the
microscope. Narmal sperm swell, with
bulging of the plasma membrane and
curling of the tnil. This fest s
commondy wsed climcally to select
viable (but ponmotile) sperm for 1051,

Inhikin B. Inhibin B is usually
prosluced by sperm for the scrosome
reactian.  An anereased level or oan
inability to clear acrosomal enyymes
iy bead 1o selli-destruction and lipid
perasidation af the spemy membrape,
Ingreased inhibin B levels may be
causcd by doctal  obhstruchon  or
ahoormalitics within the seminiferos
fubules.

Vitality sinims. Vilality stwins
using substances such a8 cosin Y wnd
irypan blue help determime whether a
sperm b5 wlive and the membrans is
intoci or if the sperm is desd. Live
sperm can exclude dye, while ded
sperm cannol, These tests are of linle
use unless very low numibers of sperm
exist o mollily is  abseni  gnd
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pecrospermia mast be miled o, The
subscquent process of slide fixition
kills all of the sperm, thus preventing
thieir clinical use.

Procedures

Testicular  biopsy.  Testicular
biopsy ts indicated in azoospermic men
with a normal-siged testis and normal
findings on hormonal  studies 1o
evolunte for ductal obstruction, 1o
funther evalunte idiopathic infertility,
and (o retrigve spenm.

Relative indications for testicular
biopsy include ruling out portial
obsiruction in  palients  with  zevere
oligospermis, evaluating patienis with
hypogonadotropism  to select  those
likely to respond to  gonadotropin
replacement, and retrcving
spermatozca i AZQOSPEMIC  paticnls
undergoing IVF or ICS1

The procedure may be performed
under spinal, genersl, or even local
anesthesia, and it may be performed os
an open procedure or percutancously,
Open surgery allows better 1esticular
control and generally results in o better
lest, allowing multiple arcas 10 be
sampled for the presence or ahsence of
sperm. A touch preparation of the

lesticular tissue, oblained from  esther
an open or needle-core biopsy, may aid
m a prompl evaluation during the

Tah. 19 - Parameters of cjaculate

Analysis Finding

Ejaculaie
virlame

procedure and, if used on a stenle shide.
may even be cryoprescrved for later
st

An operating nucroscope 1= aften
helpful w0 assist in idennfication ol
healthy-appearing tubules, eipecially
patserils with Senoli-cell-only

syndrome.

In sddition. vasography may be
performed ut the saine time o evalte
fior abstruction.

Potential complications mchide
pain,  bleeding.  and lrmdu'l'_tf“'
epididymal biopsy that may mive lals
results ond ean lead o socondary
obstruction

A small window should be used
if a lnter reconstruction 15 =ﬂ|5“'F“"T"I i
decrease the risk of adhesions withif
the tumica vaginalis. Hemostasis st
be pristine to decrease the risk of @
hematoeele.

When  performing  diagnoste
biopsies, consider obtaining Biepsl
ftoan both testicles due 10 @ fe
AP discordansee pilll'mll.q.')' beiwieet!
the 2 sides.

Usually, the MI:::
crvopreserve  esticulor  ssoe :l:-’ L

time of biopsy for petential fut
il IVF,

Caoncluson
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Semen quality

PRoes ool
ARy

Sperm density

ATODSPEFTED

Testicular biopsy (testicular

Faniluere}

TRUS (ejaculatory duct

ohstruction)

Histologic  findings.  Biopsy
sumples in patients with infertility due
I pretesticular causes have sirophic
cells due 1o a lack of gonsdotropin
Stimuli. Prepubertal
hypogonadotropism  leads  to small
mmenatnre  seminiferous wboles  wiih
delicate tunica propria and o lack of
elastie fibers. In contrast. patients with
postpiberial show few
or no perm cells, shrunken twbules, and
& thickened hyalinized tunica propria.

Primary testicular falore causes
VIO defects. Mormal-sized
seminiferous tubules, normal Leydig
eells and Sertoli cells, and & dommal
iunien propria charmcterize maturntion
HITEET, bi_ﬂg-n‘mc:llnar:mmmdmmy

stage.  Patients  with
h:mulpﬂ'nm:menuis have a thin
germinal epithelium and a decreased
number of germinal clements. Germ

cell wplasia {Sertoli-cell-only
syndrome) B8 associated  with
viuvalated  Seroli  cells and  po
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germinal  epithelium bl otherwise
mormal sermini ferous tubailes,
Klincfelter syndrome is characterized
by a decreased number of
spermatogoma, germ cell hypoplasia,
Senoli cell atrophy, Tubaslar
hyalinization, promineni Leydig cells
(hyperplasia), and deformed tubules.
Cryptorchid testes have small immature

tubules. spermatogonia of variable size,
and a hyalinized tunica propria,

Acute  mumps  orchitis s
associated  with  interstitinl  edema,
mononuclear  infiltrate,  amd g
degeneration of germinal epithelium,
while recovery is characterized by &
patchy loss of germ cells with wbular
hyalinization and sclerosis.

) Posnesticulor obstruction leads
I:-:- mnereased tubule diameter, increased
thickness of the tunica propria, and a
d:rrm;d number of Seroli cells and
spermatids, T1I'-|:3|: patients spmetimes
le sloughing of the permi
epithelium, iy

Medical Care

Limited numbers of medical
treatments are aimed o improyvi
i ] u.g
chances of conception for patients witl
known cuoses of infentilii v,

. Endmr!nnpathius. A number of
patients  with hypogomadotropic
hypogonadism respond o

gonadoiropin-relemsin I -
(GnRH)  therapy LE gunudr.:::zﬁ;
replacement. Pulsatile GrEH therapy
can. be wsed in those with intact
pilutary  function.  Gonadolropin
;::pla:::]mnl can  be effective  in
yputhalamic and LTI

dysfunction, i

Human chorfonie  gonadutropin
(WCG) is o luteintrng hormone (LH)
analogue that may be used alone or in
combination with humun  menopausal
gonadotropin (hMG) for Levdig eell
stimulation, WCG s biologically similar
bo LH, but hus o longer half hic and is
less costly than LH. hMG s a purified
combination  of  [ollicle-stimulating
hormone (FSH) and LH. When using
WCGoin combination with hMG or
FSH. one should use hCG first, as it
increirses lestosterane levels, which I8
essentinl for spermatogencsis and thus
may better augment the overall efiect
of the therapy. FSH alone is nol
effective in inducing spermatogenesis.
although  recomt studics suggest
otherwise.

Estrogen modulators can also be
of use. Aromawse inhibitors (CE
anastrozole) block the conversion ©
lestosierone o estrogen. (heS
increasing  the  serum  lestosieron®
voncentmtion. They  ane capecially
useful in improving semen parameters
in paticms with decreased testosterone
eatradic! mitios,

Clomiphene  citrate s W """'ﬂ_li
estrogen-recepor antagonist thit W k
by blocking the negative feedhac
mhibition of estrogen on e Il”"':ﬂ
pituitary, thus increasing the rl:l-:ﬂ'r in
FSH and LH. This will then resst
mereased  testosterong Fl'*"d""""tm;
ultimately nllli_Il'!“:“ll_ is
spermatogencsis. Clomiphens u”ﬂq::u-‘
effective in improving  the =
Pormmelers i patienis
hypogonadotropic —
hypogonadism. Tamexilen 15 “_“ in
CELFRRen=recepior antagonist “r‘ ‘u“,.
combination  with  clomiphen=:

il
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Incrense spenn  concentmtion, sperm
motility, and pregnancy rates in males
with idiopathic inferility.

Patients with congenital adrenal
hyperplasia (CAH) may respond o
therapy with glucocorticoids, while
these  with  isolated  lestosterone
deficiency may respond to testosteronc
replacemeni

Ex i feslaEtErone
decreases  intrtesticulnr  testosterone
production, thus imhibiting Senoli cell
funetion and spermatogenesis.

Treat paticnis with
hyperprolactinemia  with  dopaming
anfagonists, such s bromocripline or
caberpoline. [66, 67]

Antisperm antibodics, Panents
with antisperm antibody levels greater
thun  1:32  mmy respond o
immunosuppression using  oyelie
steroids  for  3-6 months. However,
paticnts need 10 be aware of ihe
polential  side effects ol steroids,
inchuding avascular necrosis of the hip,
weight gain, ond larogenic Cushing
syndrome

Retrograde ejaculation.
Imepraming ar alpha-
sympathomimetics, such o8

pecudoephedrine, may help close the
bladder neck 1o assist im antegrade
cigculotion. However, these medicines
arc of limited efficacy, especially in
patients with a fixed abnormality such
a5 @  biadder neck  abnormulity
occurring after a surgical procedure.

Alternatively, sperm may be
recovered from voided or catheterized
Podeiaculatory urine to be used in

nssisted reproductive technigues. The
urine should be alkalinized with o
solution of sodium  bicarbonate  for
optimal recovery.

More recenily, the injection of
collagen o the bladder neck has
allowed antegrade cjaculstion in o
patient who had previously undergone
a V-Y plosty of the bladder neck and

for whom  pscudocphedrine  amd
intrawtenne inscmination hsd Galed,

Semen processing, Putients with
poor semen quality or numbers may
benefit from having their semen
wished and concentrated in preparation
for introulerine inscmination.

Couples  with  an  abnormal
postcoital test result due to semen
hyperviscosity may beneld from a
precoital saline douche or semen
processing with chymotrypsin,

Lifestyle. Patients should be
encouragied 1o siop smoking cigareiies
and  manjuana and w0 limit
environmental exposures o harmiul
subsinnces and/or conditions,

Stress-reliel therapy and
consultation  of other appropriate
paychologicnl and social professionals
may be advised,

Infections should be treated with
appropriate antimicrobial therpy,

Dietary  supplements  and
vitamins, Safaninejad et al published a
prospective, double-blind, randomized
controlled tnal assessing the efMects of
coengyme €} 10 (ubiguinel) 200 mg po
daily (n = 114 men) compared with
pacebo (m = |14 men) over 26 weeks.
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The authors found a  statistically
significant  ncrease  in Sperm
concentration, molility, and  strict
marphology i subjects who received
whiguinol compared 1o those who
received placebo, and these effects
gradually retumed w0 bascline levels
during the off-drug time period. While
pregnancy mies were nol tracked or
reported, the study does appear to
support the use of ubiquinel in men
Irying 10 schieve o pregnancy based on
IMPrOvement in semen paramelers.

Surgical Care

Varieacelectomy. Various
techmiques for vancocclectomy have
been proposed and used, esch with
advanages and disadvantages,

The retroperitonzal  approach
may be pefformed as an  open
procedure or laparoscopically.

The  mguinal  spproach  (see
image below) allows for ligation of
individual veins with decreased risk of
inadvertent arterial damage. A 3-5 em
ncision s made over the inguinal canal
and the spermatic cond 15 identified and
clevated. The external veins parallel to
the cord arc ligated. followed by
microscopic ligation of the spermatic
vens Collateral vessels emtering the
cord distally may also be dircctly
addressed with this technique. This is
in contrasi (o the subinguinal approach,
m which a greater number of arieries
amnd  veins  are  exposed and  the
dussecton may be more diffecult.

Successiul virricocelectomy
results in improvement in semen
pirameters i 66-70% of patients. The
repair  also  typically  hals  further

testicular damage and improves Levdig
cell function.. Success  with  these
repairs can be predicied by certin
preoperative factors, such as younger
patient age. greater sperm density,
larger  varicoceles, and  high
preoperative  testosterone  and  lower
FSH levels. [67)

Persistent dilatation afier repair
is not unusual and does not necessarily
represent surgical Failure, Rather, the
veins may remain ¢linically apparent
owing o chronie  strelelmng oF
thrombosis, even il venous reflux i 1o
longer present, Semen analysis may
show improvement as carly as the 3-
maonth follow-up visit.

Results  from @ prospective,
rundomized, controlled trial from Saudi
Armbia  provide an evidence-based
endorsement of the  superiority  of
subinguinal - microsurgical varcocele
repair over observation in infertile men
with palpable varicoceles and impaired
semen  guality, Inclusion  entenia
included infertility lasting 1 year oF
longer, demonstration of u palpable
varicocele, and presence of al least o€
impaired  semen  parsmeter (sperm
concentration <20 million/ml.
progressive motility <50%, or nuﬂ“':l
morphology <30%). A totl of 14
participants  had  follow-up within
year. sponfancous  pregnancy W0
achieved in  13.9% of controd
compared with 329" of preated
men (odds ratio, 3.04), In reated met
the mean of all semen iﬂu'-!l"'-"':rs
significanly improved on fiollpaw-uiF
compared with baseline (p © 0.00011

o
A meta-amalysis thal :un'll““:l"u.
the various varicoceleeto!
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approaches found that pregnancy rates
rcreased in inguinal, subinguinal, open
mguinal, and laparoscopie approaches.
However, the subinguinal and inguinal
groups had the lowest recurrence mites,
highest pregnancy  miles,  prenfest
increases in sperm  parameters, and
lowess rate of ydrocele formation.

Interest o the use of robotic
surgery  has  been  growing  across

various  medical  fields,  including
varicocelectomy The postential
advantages of robotic-assisted

microsurgery include the following:

Elimination of tremor;
Improved stability;

SUrECOn ergononics,;
Scalability of motion;
Bulti-input visual interphascs
with multiple visual views;
Enbanced magnifications;
Abvility 10 manipulate
multiple  instruments  and
cameras simulianeously.

W A

e

Robot-assisied subinguinal
varicocelectomy has been shown 1o be
gafe and efficacious, with one group
reporting improved sperm phramciers
in Th% of patients. Operative times arg
similar to those with  microscopic
inguinal vancocelectomy, although the
robotic technigue does have a leaming
curve.

Vasovasustomy or
vasoepididymostomy. These
microsurgical technigues are performed
in patients with known epididymal or
vasil obstruction, both congenital and
nequired (eg, due o surgery, trauma,
infection). Impreved surgical
bechmiques and the use of the apernting

microscope  have  improved  the
gulcomes  in patients  requiting
vaseclomy  reversal or those  with
primary vas obstruction. In a study by
Fenig et al, the timing of a reversal
along with a sperm  granuloma
identified during the patient’s physical
examination have been identified as
predictors of the need for

epididymovasostomy.,

In addition, men with moreased
follicle-stimulating  hormone levels of
=10 UM may have an  increased
likelihood of needing  assised
reproduction to achigve pregnancy afier
vissectomy  reverssl pseccording o a

study by the Goldstein group of Weill
Comell Medical College.

Afier scrofal  exploration, the
patency of the duct system proximil 1o
the proposed site of anastomosis is
confirmed by examination of expressed
Muid for the presence of sperm. If no
fuid s expressed, a 24-gauge
sngiocatheter with 0,1 ml of saline
should be used to gently barbotage the
proximal vas. If no sperm are observed,
inspect the vasal fluid aspiested.

A thickened, white, toothpaste-
like fluid usually contains no sperm or
nonviable sperm  fragmenis and s
likely merely  from  the  vasal
epithelium, wheress a watery thin Muid
often implics proximal patency. 1f
viable sperm arc observed, send an
additional sample for cryopreservation
prior 10 vasovasostomy. These sperm
may be used for in vitro fentilization
{UVF)  or  intracyloplasmic  sperm
impection (ICS1) 1 the man remaing
nzoospermic after the repair,
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The patency of the distal duct
system is confirmed by injecting 10 mL
of sterile salinge through the vas; if no
resistance is encountered, the system 13
deemed patent, Alternatively,
radiographic vasography ar
chromogenic vasography with
methylene blue can be performed, with
radiographic controst vistalized
passing into ithe bledder or blue
coloration of the urme proving patency.
respectively. A 2-0 nylon suture can be
passed into the vasal lumen to check
the distance to obstruction if the above
tests reveal disinl blockage.

A vasovasostomy is pencrally
performed in 2 layers, the inner lining
with interrupied 10-0 nylon suturé and
the outér layer with interrupied 9-0
nylon suture. Dptimally, & tension-free,
MUCOsE-10-MUCosE, wintertight
ANESEOMOSES F crcated.

A vasocpididymostomy is also
closed in 2 layers. Factors that predict 4
more favorable ouicome include &
shorter  time  from the original
INjury/surgery, 4 vasovasostomy
performed on one side rather than
bilateral  vasoepididymostomies,  and
reconstruction because of an infectious
etiology rather than a susgical or
idinpathic etiology,

When performing i
vasocpididymostomy, an  end-lo-side
technique is easier o perform and
yields better oulcomes than an end-io-
end anastomosis. More recently, a
trinngular technigue for
vasoepididymostomy hiks heen
proposed. Although more motile sperm
are present ot the proximal epsdidymis
i patients with ductal obstruction, the

technigque is casier and more successiul
if' it is performed ar the distal end.

A vancocelectomy and
vasovasostorny  should never  be
performed at the same time because of
a risk of testicular atrophy.

Robotic vasovasostomy has been
shown to yield similar palency rics 35
the microsurgical approsch. bul no
difference in pregnancy rales (—60%).
The mean operating times for robotic
VSOV ISOSLOmEY ILT“-!
vassepididymostomy  have also boen
shown to be comparsble to e
microsurgical approaches,

Robotic assistance also permils
microsurgical procedurcs to be used 1
areas that ore normally difficult 1o
access. For example, in patients
have a vasal obstruction as 3 resull u_fl
prior inguinal hemnia repair. mhﬂ_hf'l
ussisied intm-nwﬂ
vaspvasostomy  has  been effectively
emploved. It provides an advantage 10
these patients because it roquIre® very
srmall inguinal incisions 1o mobiliEe
external vas and il allows for jersion”
free anastomaosis because the IEH{W“!‘":
viis i brought into the pelvis fior 1
procedure.

e
Transurcthral resection of !
'Imlﬂrjf ducts

Patients  with a  know? m:;
suspected obstruction of the -:juf“rgwl
ducts may be eligible for wanste,
resection of the ejaculatony
(TURED), which durably 1MF° Gy,
semen  quality in  pabents
ejaculatory duct obstruction.
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In the operating room, with
patients  under  spinal  or general
ancsilsm, the resecioscape with n 24F
culting loop & wsed 1o excse the
verumonionum of the prostaie. Using
the O'Connor  drape 10 enable
placement of a linger in the rectum o
elevate the prostite miay be helpful

Resection is perfiormed with core
o avod injuring the bladder peck or
extemal sphincler.

Risks with this procedure inchide
Walery (unine) ejoculole, chemical or
bacteril epididymitis due to reflux,
bleeding, and retrograde ¢jaculation,

Sperm retrieval  fechnigues.,
Testicular sperm extraction (TESE) is
Ffffmn:d ol the time of testicular
biopsy or a5 a separate procedure using
the  same technigue. In o study
spanming 15 years, TESE from men
with  azoospermin  followed by
Cryoproservalion was more cffective al
leriilization thon  fresh sperm  from
biopsics (62% wvs 47% for  all
dingnoses),

Microscopic TESE (microTESE)
has been shown to improve sperm
retrieval rotes  with  minimal  tissue
excision.During  microdissection, the
surgeon can adentily sperme-producing
areas in the testicles. as opposed 1o
stanclard  TESE, where this is not
possible. Robotic-nssisied TESE
(ROTESE) has been employed in select
Bludics and has been shown to be safe
and feasible for sperm retrieval. An
advantige of ROTESE OVET
microTESE s that ROTESE  can
Provide surgeons  with  muliiple
imaging modalities 10 use during the

procedune, which may  assist  in
identifyimg tubules that have sperm,

Testicular  sperm aspiration
{TESA) is less invasive than TESE bt
vields fewer sperm and is suboptimal in
cases af nonohstructive azoospenmia.

Microsurgical epididymal sperm
axpiation (MESA) involves directly
retreving sperm from the epidichymis.
Sperm o ithe epulidymis are more
mature than that in the testis. Lsing a
microscope,  the  epididvmis s
uncoveréd and  incised 10 express
sperm.  Epididymal fluid is aspirated
into o tuberculin syninge primed with
human tubal flasd (HTF),

Percutnneous epididymal sperm
nspirmation  (PESAY involves  direct
sperm aspiration from the epididymis.
This procedure can be performed under
local  amesihesia i the office
setiing, While  effective  in  sperm
reirieval, this does not allow sampling
from maultiple sites and 15 associnted
with an increased risk of epididymal
and testicular injury and secondary
epididymal obstruction,

An autogenous spermatocele can
be created in pabients with an
unreconstructable ductal  system. A
buttonbole is crewed within the viscera,
and repented percuiancous aspirations
of sperm can be performed using
ulirasonographic  goidance, An intact
unica vaginalis with no sdhesions is
needed, 50 it is ideal for use i potients
with normal spermntogencsis and a
congenital absence of the vas, This
procedure is rarely used.

An alloplastic spermatocele uses
an artificial silicone sperm reservoir in
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place of the wnica vaginalis for sperm
storage and subsequent retnieval. This
technigue has been unsuccessful so far,

Electrogjaculation. Under
general anesthesia, an  unlubricated
Foley catheter is placed in the bladder
and a buffer (e, human tubal fluid
[HTF] medium) is instilled through the
catheter, A rectal probe is insened with
s electrodes positioned against the
posterior seminal vesicles, Electrical
stimulation is begun at 3-5 volts and
increased s NCCESSAry.
Electrocjaculation achieves up 1o a
0% sperm retrieval rate.

The penile vibmtory stimulator
has been shown 1o be o useful
altemative 1o electrogjaculation  in
select patients. The US Food and Drug
Administration  (FDA)has  approved
this device for home use, using 2.2 mm
ot 10 Hez This is associated with
fewer adverse effects and lower cost
than electrocjaculation. In addition,
collection may take place st home
nstead of in the operating room.

__ Artificial insemination.
Artificial insemination (Al involves
the Flu:l::n‘u:nl of sperm directly into the
cervix (i, miracervical insemination
|_I[.‘I]:-_ or the werus (ie, intraterine
mscmination [IUL]). Al s most useful
_l'nr_::uupl-:: m whom the posicoital 1est
indicated no sperm, those who have
very low sperm density or motility, or
those who have unexplained in feriility,

UL allows the sperm 1o he
placed past the inhospitable cervies|
mucus and increases the chance of
natural fertilization. This results i
4% pregnancy e if used alone and o

pregnancy raie of ®-17% i combined
with superovolation, Both processes
FEGUITE SCTHeh PrsCessIng.

Older age in the male has been
associnied with lower pregnancy rales
and higher rates  of  subsequent
spontancous  abortions  in patienls
undergoing IUL Patients in whom .“-”
has failed 3-6 times should consider
proceeding 1o IVF,

Assisted reproduction
technigques.  Patients  with gevere
aligospermia, pAOOSPETTHA.
unexploined nfertlity.  or known

defects that preclude fertilization by
other means are candidotes for H—‘-S"i
reproduction  techniques,  ASEC
reproduction techmigques use _Llur'r-il; i
retrieved epps that are fertilized F-rm-
male pariner’s sperm or donor m;hr:n
The fertilized cmbryos m.-:d e
replaced within the female repre 15
tract, These techniques resull md i
200 delivery rate per Iu:.rcl_i.' ﬂgmﬁ of
eventually be successful 10 fzaldioe
cases. However, the high ‘iscdlﬂ"'-'!
technieal difficulty |.1f_ the Pt
penerally preclude their 1

liesi-line theripy

v
In vitro I'n;*rrliliir-l't.i'-"';'"ﬂmm-lll=
invalves fertilization of the }!‘ﬂb the
the body and reimplantatic  oman'®
fertilized ecmbryo into 1O T
uterus, lml:';:u'linns_:'f " kno®
previous failures wil e |
conditions of  he m?t!,.:icnwﬂm“ﬂ
precluding the use of e
technigues. s
ivE  generally "'-“"H‘E‘,”ﬁwi“
: gene "
minimum ol 5u.n:mﬁl}?*‘: il
sperm. Harvesting CRE
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myvolves down-regulating the woman's
pituitary with a GnRH agonist and then
performing controlled YT
hyperstimulation

Folliculnr  development i
monitored by uiltrnsonographic
examination gnd by checking serum
levels of estrogen and progestersne,
When the follicles are appropriately
enlarged, a trunsvagingl  follicular
asparation is performed.

A mean of 12 eggs are typically
reireved per cycle. and they are
immediately placed In an agar of
Illopian-tube  medum.  After  an
mcubation period of 3-6 hours, 1he
sperm aré added o the medium using
approximately 100,000 sperm  per
oocyle. Afier 48 hours. the embryos
have usually reached the 3- 10 R-cell
stage. Two o 4 embryvos are usually
implanted in the uterus, while the
remaining  embryos are  frozen  for

future use. Pregnancy males are 10-
45%.

Owerall, IVF 15 a0 safe and uselul
procedure. Risks  include  muliple
pregoancies  and  hypesstimulation
syndrome, as well as o slightly higher
rale  of mojor  bith  delects
Additionally, an ocrensed risk  of
hypospadias occurs m boys (1.5% vs
0.3%),  probably because of  the
incrensed  matemna) progesterone used
for e harvesting.

Finailly, fthe wse of this
techmology hoa led o many ethical
issues, smpch a8 the faie of embryos after
divarce,

Gamete  introfsllopian  tramsfer
(GIFT) and zygote intrafallopion
transfer (ZIFT)

These procedures allow  the
placement of semen (GIFT) or o
fertilized zygote (ZIFT) directly into
the fallopinn twhe by laparoscopy or
Inpurotomy. Success mutes have been
estimated 1w be 25-30% using these
technigques. Unfortunately,  these
procedures require. gencral omesthesis
and have associnted nsks. Fertilization
and implantetion within the uterus wre
not guaranteed, and these procedures
cinned be performed in patients with
fullopian wbe obstruction. GIFT add
ZIFT are rarely used as a therapeutic
aption.

Intracytoplasmic sperm
injection. TSl involves the direct

injection of o sperm into gn cgg under
microscopy {see image below). It is
indicated in patients who have failed
mone conservative thempies or ihose
with severe abnormalities in which no
other treatment would be effective,
including patienis with sperm extrocted
directly from the epididyvinis or testicle,

Sperm  samples  are  collecied
cither vin masiurbation or surgically,
Surgical exiraction may be more useful
in cases of persistent necrozoospermia,
due to the high DNA fregmeniation
rates in cjaculiled sperm. Sperm cun
then be evalunted microscopically in
terms of their motility, morphology.
DA quality, and'or the ability 10 bind
a  hyalwromc  acid  assav. The
embryologist then chooses the most
mddepunte sperm for the procedure,
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Oocyles are  processed  with
hyaluronidase W remove the cumulus
mass and corona  radista, A
micropipette is uscd o hold the egp
while a second micropipette injects the
sperm. The oocyle is positioned with
the polar body at the 6-o'clock or 12-
o'clock position, and the sperm is
mjected st the 3-o'clock position 1o
minimize the risk of chromosomal
damage in the egg. Afier incubation for
48 hours, the embryo is implanted in
the woman.

Van Swirteghem et al reporied o
59% fertilization rate and o 358
pregnancy rate with the use of 1C5] in
1409  oocytes. Fresh sperm and
cryopreserved sperm appear 1o have
similar success rates, In female partners
of men with infertility  who  sire
undergoing 1CSI, diminished OVarian
reserve may adversely affect the
success of TESE (ie, reduce the clinigal
Pregnancy rmie). Some  studics also
suggest that a direct correlation exXists
between  endometrial thickness and
pregnancy rates after 05

The  potential

eomplicat
ethical issues, and high Phications,

costs of ICS)

must be considered ang mndividualized.
Consultations
Cieneticist, A
geneticy
:umuh‘nuurla may  be indicated in
patients with a known gr suspected
BENEHC cause of infertility png in
patients with nonobsiructve

AZOUSPENMI OF severe oligospermiy [=
5 million spermimL). In addition, in the
era of IVF and ICSI, determining (he
risks of PAssing  on chromosoma|

abnormalities 10 a potential offspring 15
rmpOrtant,

Lise o perpheral karyorype and a
PCR-based evaluation ol the
chromosome o evaluate |_"'-1f
microdelenions. Patients with
nonobstructive mroospermia have i@ .|3"
17% chance of genetic abnormalitics,
4-16% of which are due to Klinefelter
syndrome and 9% are due 1o o partial Y
deletion

Patients with CBAVD ncarly
untformly  have a  mutation 1$
the CFTR gene. An estimated 511'15:—'
of men with CBAVD have a H':“_'t';'i' .
only form of CF, which may mu':_' “'-1'
in patiems with only one copy “'-ﬂls
abnormal CF gene. In contrast. F“{':w“
with clinical CF usually have
copies of the abnormal genc.

As for men who do h‘_lt":li:;
digestive and pulmonary l-"-{'“l:"l’;'{m i
of CF, technology is allowing he “
live Jonger. These men “r:!uﬂ-lw
candidates for assisted TEPIVE
techniques, The female pariner mtu"_nn
evalunted for o CFTRgene mMUEEE
before  attempied ll'-""“h-""mﬂlm“g
determine  the sk of E s an
offspring  with CF. _““"“'
mutosom] recessive bl

severe  oligospermig  OF nal
should be evaluated with a hot

evaluation o
L

Patients with ::E:;:EH:'H“‘:,
hypogonadism  or hrplﬂ:., r MRI u’

should undergo a (T sua et
the selin turcica to cvald

[rluary fumos
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Abnormalitics may indicate the
need for a formal  endocrnology

consuliation.

Diet. A dict high in antioxidants
such s vitamin € and vitamin E has
been proposed to improve the quality
of sperm by decreasing the number af
free radicals that may cause membrisne

substances such  as  chpareties,
marijuana, snd anabolic  stereids,

Environmental exposures 1o farmiful
substances and‘or conditions should be

mimimized.

The optimal timing to perform
intercourse for conception is every 2
days ot mid cycle.

il
ki i The use of spermatoloxic

Additionally, the use of zing, fish lubricangs should be avoided.
oil. and selenium has been shown 1o be
of beneflt in some studies,

Activity, Patienis ghould limi
the use of potentially spermaloloxic

14.2 Male hypogonadism
Testosterone levels alse degroase

Male hypogonadism is u clinical
and bivchemical syndrome nssociated
with low lestosterone levels, a8 well as
the insensitivity of he receplor
apparatus to androgens, which can have
a negative elfect on many :_n:l
systems, worsening the quality of life
and life expectancy. Androgens, !
main one of which 15 leSI0SICTRNE, play
i key role in the devclopment
maintenance of the neproductive
sexual functions of e male
reproductive system. Low pestoslerne
levels can cause impaired sexual
development of the male body, which
leads 1o ahnormilities of the mﬂlﬂ
reproductive system. [n later life, this
can lead to n docrease D fqi.ﬂlllll'!u'.
sexunl dysfunction, a decreass n the
iensity ol the formation of _mlffﬂ'ﬁ
mass  and  hone mineralization.
impuired fal metabolism ol cognitive
dysfunction. |66}

with aging. and this decrease may be
with certain  chromic
patients with & elinical
laboratory-confirmed
theragy with
lestosterons drups may be effective.
With age, men have 2 decrease in
iesinsterane levels (an armual decronse

in circulnting testosterane lovels of 0.4-
recorded sinee the age

2.0 has been Wi
prevalence of
snadism i %, The prevalence
:.f hypagonadism in obesity  and
din