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**This file contains the following topics:

1) Neurogenic bladder 7) Bladder cancer

2) Urologic trauma 8) BPH

3) UTI 9) Prostate cancer

4) Urolithiasis 10) Benign scrotal swelling
5) Pediatric urology 11) Erectile dysfunction
6) Renal cancer 12) Infertility

**Missed topics:

1- Introduction (_Signs & Symptoms )
2- Urinary Catheter

3- Testicular cancer




% Neurogenic Bladder
(NB)
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» Neurogenic bladder is a term used to describe
lower urinary tract (LUT) dysfunction resulting
from a neurologic disease or process.” cesdt vy dyshunckin

» Up to 80% of neurological diseases develop Lower
Urinary Tract Symptoms (LUTS)- fjency eence fuge twcodinence/puar irzar-

» Accurate diagnosis and proper management of LUT
dysfunction in the neurogenic population consist of
two main goals: (1) to preserve the safety of the
bladder with lowpressure storage and adequate
emptying and (2) to maintain a reasonable quality
of life in relationship to the bladder.» F} wilh gect & feguency
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lower urinary
tract function

urine storage and micturition

depend on the coordination of

the bladder, bladder neck (s ‘,m(_.{g()
( ,urethra and urethral sphincter

bladdes M
(detrvser M)

coordination between the
muscles of the lower urinary

tract is mediated by neural
pathway in the ;
brain
%
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NEURAL CONTROL OF THE LOWER URINARY TRACT (LUT) gw.¢
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Phase Storage phase  Voiding phase

Parasympathetic Off On
Sympathetic On Off
Somatic On Off

» Pelvic splanchic nerve (Parasympathetic) signals lead
to contraction of the Detrusor (M3 receptors =
Stimulatory).

» Hypogastric nerve (SE/mpathetic) signals lead to
Relaxation of the Detrusor (B3 receptors = Inhibitory)
and contraction of Internal Urethral sphincter (A1a

receptors = Stimulatory).

» Puodendal nerve (Somatic) signals lead to Contraction
of the external urethral sphincter (Nicotinic receptors
= Stimulatory)

maintain Shaloge ‘Klmh(
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Low
Aferent Activity

low-level afferent signal are organized in
the spinal cord and promote urine storage
via if it on signal from the cns



urine storage reflux

* During normal bladder filling,
sympathetic (hypogastric
nerve) and somatic (pudendal \0etine 00 contre —
nerve) neural mechanisms
mediate the contraction of the
internal smooth and external
striated urethral sphincters, — -0
respectively. As the bladder 4|
fills, sympathetic-mediated 1 VEa J

inhibition of the detrusor

allows for the bladder to A - phiits dovus
accommodate increasing : 7
volumes at low intravesical ) U ST G
pressures L Bedde | P

External urethr
phincior
~
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# Brain micturation center in frontal loop
# low gignal OR gituation not eutable for urination (eocially ungutable) ---> brain gend gignale for
pontine (the coordinator)
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High
Afferent Activity

N

3

VA Efferent Activity

“J Stimulates Yoiding

high level afferent signal are stimulated by intravesical
pressure resulting in increased activity to the brain

descending efferent pathway then cause voluntary bladder
contraction and the flow of urine

normal voiding is. therefore, a function of a positive
feedback mechanism




Urine voiding reflex
A positive feedback loop

* When an individual decides

that it is time to urinate,

the pontine micturition

center (PMC) is released —

from tonic inhibitory control

of the higher cortical and

subcortical centers of the o

brain, initiating the voiding .

process. The ) 1
arasympathetic system $

p.en slwti. ches d“c%n,” N e
stimulating a detrusor o, SRy
contraction and relaxation £ o ) .

of the pelvic floor and

external and internal - S
urethral sphincters P> r—




Nervous system damage and
LUT dysfunction

Suprapontine lesion O Storage symptoms : Frequency ,

« History: predominantly storage symptoms active Urgency & Nocturia.

« Ultrasound: insignificant PVR urine volume

* Urodynamics: detrusor overactivity
Upper motor neuron Normo-active

Each filling episode of bladder will leave to activation of the pontine center.

Over-

Spinal (infrapontine-suprasacral) lesion
active

« History: both storage and voiding symptoms

« Ultrasound: PVR urine volume usually raised e o Voiding symptoms : Weak stream ,

* Urodynamics: detrusor overactivity, detrusor- Retention Hesitancy & Dribbling.
sphincter dyssynergia 7

Overaclive
Upper motor neuron

Pontine center isn't receiving signals from below.

Sacral/infrasacral lesion Under.
+ History: predominantly voiding symptoms active
» * Ultrasound: PVR urine volume raised
* Urodynamics: hypocontractile or 1
acontractile detrusor Normo-active Underactive

Lower motor neuron
Weak bladder.




History and Physical Examination ‘

2.5pied ShoCle —# 14 2unis _p mandiskion A IUNL (Aresocral vk
-waé:r 3 — 7 > 0 . ‘e
. . : . OMNL - overactivky & dissyners
* A detailed history should factor in urinary tract

symptoms, neurodlogic symptoms and diagnosis (if
known), the clinical course of the neurologic disease
bowel symptoms, sexual function, comorbidities, an
use of prescription and other medication and
therapies. Lliate. Synpattatic. o PriaSypeeehic SE

« assessment of patient mobility, hand function,
cognitive function and social sugport are also X
TMPOrtant:+spne g ndony £ pucePlaSer m addition to dissypersiaf he cas empry lis bladder foverackiviay (b

« Other factors to consider are risk and history of
urinary tract infections, decubitus ulcers, and other )
urologic factors that may contribute to LUT
dysfunction such as prostate enlargement in men and

urethral hypermobility in women., ©
SuPefrmPﬁS&f Umlog:’c %WP.—:-‘S'(AMFIEQ,H S,




History and Physical Examination ‘

A general physical examination should include blood
pressure measurement, an abdominal examination, an

e&emz@e_rﬁ;alw[n[m@ggn in males and a vaginal
examination if clinically indicated to look for pelvic
floor fprolapse in women along with a rectal exam to
look for fecal loading or alteration in anal tone

. A focused neurological examination is also -
recommended. This may include assessment of cognitive
function, ambulation and mobility, hand function, and
lumbar and spinal segment function, including testing
sensation and reflexés in the urogenital area.




%

Investigations

A. Urine Testing " eSiducl viin StaSis ,mfwhw

. : . adder —oback P # Lb{” ¢
B. Measurement of Renal Function " 7 %" . s

C. Upper Tract Evaluation — stasis(skue fuatiny

D. Urodynamic Investigations e )
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MANAGEMENT

OF
NEUROGENIC

BLADDER
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Goals of Accurate diagnosis and proper

management of LUT dysfunction

L

(1) to preserve the safety of the bladderwith (2) to maintain a reasonable quality of life in
low pressure storage and adequate emptying. relationship to the bladder.




* 2-Management of

* 1.Management of e :
voiding dysfunction:

Storage unction:

Management of A Behaveioral and
neurogenic »'A- benaveloral an

bladder conservative Treatments. ¢ B- Catheterization.

* A- Medications.

B- Pharmacotherapy.

C- Neuromodulation.

D- Onabotulinumtoxin A
E- Surgical.




* Lifestyle interventions Behavioral therapy

1. Moderation of fluid

/\/\/\/\ : ? 1. Timed voiding
intake to 1-1.5 litres per day

2. Avoid alcohol , caffeine 2. Pelvic floor muscle

training and exercise (
3. Drug regimens avoiding including pelvic floor
diuretics ,

relaxation) .

4. control of chronic cough
and constipation , 3. Delayed voiding .

A- Behavioral and

conservative
Treatments.

5. cessation of smoking .

4. Double voiding .

£. axclusion or treatment of
urinary tract infection , 5. Biofeedback

7. weight reduction is
desirable .

/4



i b
B. Pharmacotherapy
TWO LINE OF MEDICATIONS
) Anticholinergic drugs (Antimuscarinic) Hagt
Oohie e ACH
*To inhibit detrosur contraction (inhibit paragympathatic) fbl "W W':h i :
Anticholinergic medications are the mainstay of pharmacotherapy for individuals with PR
neurogenic detrusor
Overactivity (level of evidence |a) and are considered to be first-line therapy, at times in
combination with clean intermittent catheterization (CIC).
Hypogsti gl
Anticholinergic medications aim to increase bladder capacity and reduce episodes of urinan DAV (ympate| Mk
incontinence
secondary to neurogenic detrusor Overactivity. Nt
Most active/funci ; g et
Thege medicationg worke on the: 3, Mot com@ 0/g4 aeierneren ‘
There are two types of muscarinic receptors in the bladder: M2 and M3. M2 receptors are (i ecepte
most abundant, IR
but M5 receptors are functionally more relevant to bladder relaxation. \dendil e
N fom) ]
Dl U
fohinctr
Urogentl ' INcote eceptor o
daphvag

Pudendt '
e




adverse effects of anticholinergic medications most
commonly

include dry mouth, blurred vision, constipation,
tachycardia, and confusion, some or all of which may
already be present in the

neurogenic patient.

#Affect contractility of bladder SE

Difficulty emptying the’bladder is another potential
adverse

event of these medications, which should be considered in
any v > Post void regidual

individual who has an elevated PVR andin individuals with
multiple sclerosis, stroke, or Parkinson's discase.

It is also recommended to monitor PVRS after Starting
treatment with an anticholinergic medication and to take
into account that these medications can cross the blood-
brain barrier, can reduce bladder emptying increasing the
risk for urinary tract

infection, and can precipitate or exacerbate constipation.

* Oxybutynin (immediate release
[IR),extended release [ER]. patch, topical
gel) Tolterodine, Solifenacin, Fesoterodine (3

ry
Darlfenacm ‘M3 Selective)
Trospium ch

Important Sites of Action for Antimuscarinics

Inisicillary body|

and tolerability
Lacrimal gland

Reduce involuntary bladder
contractions

Quality)

Reduce OAB symptoms of life
including:

Micturition Frequency
Nocturla

Urgency
Urinary incontinence

Bladder (detrusor
muscle)

Anticholinergic Side Effects

Can't Qe
Can’'t

Can't 1.\*
Can't 5

oride (4ry) . Amine-->high molecular wight-->not croee BBB-->no CNS SEW/



Beta-AR agonists

Over 97% of B-adrenergic receptorsin the
bladder are of the p3 type, representing the
main method of

bladder relaxationin humans.

These receptors serve to relaxthe detrusor

muscle, making them an ideal therapeutic target.

Stimulate & enhance relaxation of bladder

The selective
p3-adrenoceptor agonist mirabegron was
approvedin by the Food and Drug Association
(FDA)in 2012 for

clinical use as an additional medication used to
treat overactive bladder symptomes.

The main side effects of this medication are
cardiovascular with a mean rise in blood
pressure of up to 2.4 mm Hg and small increases
in heart rate->Recommendation to monitor HR & BO

Pelvic nerve
i ic) Detrusor muscle Bladder
(cholinergic)
g ACh I /_
2l == . ' N
=5 qf,,?c o= \
\G ”7*( M3 receptor |
NE |

3 63 receplor —» Inhibitory (relaxation) ’,///

2\

_ Hypogastric nerve
= (noradrenergic)

W\
. 1\

(1
} -‘— Urethra
)

£ a1 receptor

Pudendal nerve —— ‘
(somatic) ) fjgc'ﬁ : External urethral
j o ‘ sphincter
Urogenital ACh T
rogeni
. Nicatinic
diaphragm recaplor



4= Abnormal afferent signale--> JaJ1 etimulation of N. root-> inhibit exitatory stimuli to bladder (then maintan storage -relaxation of
C- Neuromodulation detrogur M.-
* Neuromodulation is a well-established third-line treatment for nonneurogenic overactive

bladder, but its use in neurogenic bladder is relatively less established.
Neuromodulation is currently performed in two varieties:

A- sacral neuromodulatlon (SNM)-Directly B - percutaneous tlblal nerve stlmulatlon (PTNS).
/ | ala | Derlphrallg




uJ P\rl. avily ll.J

Sacral neuromodulation — Battery & lead at normal root pocition

Controlled by remote control

int 3
Stimulation of the S3 / S4 nerve root [ in eﬁskg, gtop)

by an implanted electrical pulse
generator

The stimulatoris a small electrical
pulse generator, approximately the
same size as a cardiac pacemaker, and
is commonly implanted in the upper
outer quadrant of the buttock.




D. Onabotulinumtoxin A

* Onabotulinumtoxin A works by blocking
the release of acetylcholine from nerve
endings (exocytosis), resulting in the
blockage of neural transmission and
alteration of afferent sensory input. It is
important to consider that these injections
may increase the PVR among individuals”
who void, introducing the need for CIC or
other more invasive bladder management
strategies.
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e E. Surgical :

} Volume

. e g
A- Clam augmentation cystoplasty . [, ideom

B- Detrusor myectomy .
C- Denervation procedures .

D- Urinary diversion

S ALK
denadead abad besal V¥ W



2-management of voiding dysfunction — i &
Cholinergomenice <= M ed ication S Withdrawn from marketg bez their high SE
-Cathete rization E (ndwelling (change every 3 monthe)--> pt continougly draining hie bladder

Clean intermittent catheterization (CIC)--> pt can catheterize him/herself
at time feeling for voiding




Urological Trauma




introduction s

e Urologic trauma is classified according to the
location of injury:

1- upper urinary tract (kidneys and ureters)

2- lower urinary tract (bladder and urethra), and
external genitalia (penis, scrotum, and testes).



Renal trauma

; w Jubs rare
V@/:ﬁ e —s 7’70/ maxivasina ﬂ'ﬂ@bddwb/\az %fuww\ —b Nill Enal "'(su\"_\, ( )
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Renal Anatomy 1T

[
The kidneys are retroperitoneal organs on each side
of the vertebral column (T12-L3), at about the level
of the twelfth rib. v

The left kidney is lightly higher in the abdomen than
the right.

On an average, each kidney weighs 150 g.

The kidneys have the following coverings:
Fibrous capsule

Perirenal fat

Renal fascia

Pararenal fat
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Relevant anatomy :

e The superior aspect of the kidneys is somewhat
protected by the lower ribs.

e the lower poles are inferior to the 12th ribs.

e The parenchyma of the kidney has a segmental
arterial supply i arecs o avesionsss)
X Ganouse. Q((a(inc«%& —2 rouSe. dfain @mww\q}f‘_ﬂ biw all fnf‘k Ke (2va| r’afdvxd»ew&

e there is numerous anatomical variations, including
pelvic kidneys; horseshoe kidneys; and multiple
renal arterial, venous, and ureteral duplications.



Renal trauma S

e The kidney is the most commonly injured
structure in the urinary tract, accounting for
1% of all traumatic injuries. Nevertheless,

operative | ion is pursued in only

approximately 10% of renal injuries.

%/ (oue | fﬂJUEﬁ MO\M%Q GuwseVative .

e The majority of renal injuries are mild and
can be managed conservatively.



Mode of Injury :

5S
e The mechanisms of renal injuries are classified as blunt
(closed) or penetrating (open).

e Blunt injuries mm===) tend to fracture along the planes

between the segmental vessels, but penetrating injuriese=)
cross the segmental vessels.

e Blunt trauma (90%) can be the result of direct compression or
deceleration.

Motor vehicle accidents
falls
direct blows to the flank

Deceleration injuries are particularly dangerous
because they may lead to renal vascular injuries.




e Penetrating wounds(10%) are ones open to
the external environment.

Gunshots
Stab wounds

e Renal injuries from penetrating trauma tend to be
more severe and less predictable than those from

\\E R
blunt trauma.  &PleEse
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Box 10.1 Staging of the renal injury

will. Contast

Using CT, renal injuries are staged according to the American Association
for the Surgery of Trauma (AAST) Organ Injury Severity Scale. Higher
injury severity scales are associated with poorer outcomes.

Grade | Contusion or subcapsular hematoma with no parenchy-
mal laceration

Grade Il  Parenchymal laceration of cortex <1 cm deep, no
extravasation of urine (i.e., collecting system intact)
(Fig. 10.1)

Grade lll  Parenchymal laceration of cortex >1 cm deep, no
extravasation of urine (i.e., collecting system intact)

Grade IV  Parenchymal laceration involving cortex, medulla, and
collecting system OR segmental renal artery or renal vein

injury with contained hemorrhage
GradeV  Completely shattered kidney OR avulsion of renal hildin




Figure 10.1 Renal CT with IV contrast in blunt trauma patent shows a
superficial (grade 2) laceration amenable to nonoperative management.




Initial emergency assessmenf :

1. Initial assessment of the trauma patient should

include (ABC) controlling any external bleedin
and resuscitation of shock as required, and

securing of the airway.

2. Take careful history

3. Physical examination is usually carried out
during stabilization of the patient.

/—\b
4. When renal |n|ury is suspected, further
evaluation is required for a prompt npt diagnosis.

F U am@s;/ A&M{ Gaq (mst imP in mer/u/,, afy in '4;’5) 12
ffi/[ Cé Adufe,bf%f@,eaewwfis/fulsql-i;us L\ZAM‘&""‘"‘" ow -ﬁ}ank



History and physical 3T
examination o°

Haemodynamic stability should be decided upon admission

History should be taken from conscious patients, withesses, and
resc(ljje team personnel regarding the time and setting of the
incident.

Abnormal kidneys are more liable to injury thus, a history of
past renal surgery, and known pre-existing renal
abnormalities (large cysts, stones) should be recorded.

&[V?C l&‘iw_ij ; horse Show La'd@ 00l fofancy o,

In penetrating wounds Do examination of thorax, abdomen,
flanks and back for should be obtained (eg. Bruises, rib
fractures...etc)

13



The following findings on physical examination n
iIndicate possible renal involvement:

LS

Haematuria

©® N o o > w b

Flank pain

Flank ecchymosis
Flank abrasions
Fractured ribs 17*/ 12
Abdominal distension
Abdominal mass
Abdominal tenderness.

14



Laboratory studies :

-Urinanalysis:

e |tis the single most important laboratory test in
the evaluation of renal injuries.

e _Hematuria is an important indicator of injury to
it ud wdel.e the Kidney ,yet the presence or absence of
=7 hematuria should be viewed in the clinical context
e 4ui2,) @Nd NOt used as the sole decision point in the
assessment of a patient with a possible renal
laceration.

e The degree of hematuria, does not precisely
correlate with the severity of injury.

15



Imaging studies T

e The goal of radiographic assessment is to provide complete and
accurate staging of renal |n{l_mes in order to determine the
need for and to plan operative management.

¢ Indications:

1. Gross hematuria . . ..., +

2. Microscopic’(>5 _R?B_Cs ﬁerlhigh-powere_d fi eld [hpf]) or
dipstick hematuria in a otensive patient (systolic blood

pressure of <90 mmHg recorded at any time since the
|njury) 3 }DeQJ;c&r.‘a oot imi creXapic hematulia — con willn Stable Viales

. History of rapid deceleration with evidence of multisystem
trauma ge..g., fall from a height, high-speed motor vehicle
accident).

5. Penetrating chest and abdominal wounds (knives, bullets)

with any degree of hematuria or suspicion of renal injury
based on wound location

16



e These criteria do not apply to pediatric
trauma patients; in this population,
significant renal injury can occur even in
the setting of microscopic hematuria without
hypotension.

17



Ultrasonography :

1.
2.

Advantages
It is noninvasive

It may be performed in real time in concert with
resuscitation

It may help define the anatomy of the injury.

Disadvantages

Optimal study results related to anatomy require an
experienced sonographer

Bladder injuries may be missed.

18



Computed Tomography :

Advantages:

It allows unsurpassed functional and anatomic assessment of
the kidneys and urinary tract

It allows for the diagnosis of concurrent injuries.

Disadvantages:

It requires intravenous contrast in order to maximize information
about functionality, hematoma, and, possibly, bleeding.

The patient must be stable enough to go to the scanner

Full urinary assessment is dependent on the timing of contrast
and scanning in order to view the bladder and ureters.

19
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Intravenous Pyelogram e

Advantages

. It allows functional and anatomic assessment of

both kidneys and ureters,

It may be performed in the emergency department
or operating room.(uv.skse i —=ox L)

(T e dwisVase
Disadvantages
It requires multiple images for maximal information.
The radiation dose is relatively high.
Findings do not reveal the full extent of injury.

20



Anglographydd

uz*' A Y X )
o Culative Aim (E/nﬁ’/sn" ) o

;Ardaryds of elaluckion ouly!

Advantages:

It has the capacity to aid in both the diagnosis and
treatment of renal injuries

It may further define injury in patients with moderate
VP abnormalities or with vascular injuries.

Disadvantages:
It is invasive w« « Wtj
It requires contrast &k &«

It requires mobilization of resources to perform the
study, which may be time-consuming

The patient must travel to the radiology departmenté1



Abdominal CT scan demonstrating On the left a typical subcapsular
multiple kidney lesions of varying hematoma, which is also a grade | renal
radiographic densities injury.

22



Management of renal trauma |:

o Stable patignts, following grade 1-4 blunt renal trauma, should be
managed conservatively with bed-rest, prophylactic antibiotics, and
continuous monitoring of vital signs until haematuriaresolves

(exPorctia)
e Indications for surgical managementinclude:

1. Haemodynamic instability
2. Exploration for associated injuries
3. Expanding pulsatile retroperitoneal haematoma during laparotomy

4. grade IV ( in haemodynamically unstable patient) and, especially,
grade V injuries often require nephrectomy to control bleedlng (grade
V injuries function poorly if repaired).

5.
Patients with penetrating trauma to the kidney require renal exploration
unless radiographic imaging clearly delineates injury that can be
managed safely nonoperatively in a hemodynamically stable patient.

23



Post-operative management |
and follow up

e Repeated imaging is recommended for all hospitalized patients
within 2 to 4 days following renal trauma

e Within 3 months of major renal injury, patients’ follow-up should
involve:

1. Physical examination

2. Urinalysis

3. Individualized radiological investigation
4. Serial blood pressure measurement

5. Serum determination of renal function

e Long-term follow-up should be decided on a case-by-case basis

24



Complications :

e Early complications:

-occur within the first month after injury
-include:

1-bleeding 2- infection
3-perinephric abscess 4-sepsis
S-urinary fistula  6-hypertension
7/-urinary extravasation 8-urinoma.

e Delayed complications: g

-include:

1- bleeding 2- hydronephrosis

3-calculus formation 4-chronic pyelonephritis
S5-hypertension 6-arteriovenous fistula

/- pseudoaneurysms.

25
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Ureteral Anatomy | 22
e The ureters are retroperitoneal Backbone
tubes measuring each about Aorta
25 cm long and about 3 mm in
diameter. 3= B 108 C:f;g’::j” Eleventh Rib
e They descend with an -
inclination medially on the -
@ posterior abdominal wall
s 1o OPpOSIte the tips of the lumbar -+ itz Hipbone
s poses transverse processes. They i Z;ZSZQ e
o ke continue following the contour ﬂwbeh
vertebrez, ' [ Bladder
of the pelvis. VeCleh

of the bladder of 1 inch before ~ ** “"{'
they open at the sides of the
trigone.

# 3 narrow areas of ureter:

the ureteropelvic junction (UPJ), the ureterovesical junction (UVJ),
and the crossover of the common iliac arteries.




Ureteral Trauma e

e Trauma to the ureter is relatively rare and accounts
for only 1% of all urinary tract trauma.

e The ureters may be injured as a result of external
violence (penetrating or blunt trauma) or by
latrogenic injury during an operation.

Méé — 1'41‘03 enic ( vredpscafe abdswenal Suchely /gupe Suels

Mode of Injury:

e Simple: Perforation (latrogenic)
e Complex: Transection (extensive surgeries, RTA)
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Diagnosis-“*" " H

e No classic clinical symptoms and signs associated with acute
ureteral trauma caused by external injury. (EASY TO MISS)

e Ureteral trauma should be suspected in:

1. Penetrating abdominal injury and blunt deceleration trauma, in
which the kidney and renal pelvis can be torn away from the
ureter.

2. Isolated ureteral injuries if missed: subsequent evidence of upper
tract obstruction, urinary fistula formation and sepsis.

3. Gynecological pelvic surgery: complaints of flank pain, vaginal
leakage of urine or become septic. T

28



Laboratory Studies :

Wa}uﬂ‘o\ detormin

ol

. . A
e Laboratory evaluation should include urinalysis,
urine culture, complete blood count, and creatinine, /-7
determination from the serum and drainage .

e Interestingly, hematuria is not a reliable finding in
ureteral injuries, as only 74% of cases involve gross
or microscopic hematuria. A failure to observe
hematuria may be seen with a completely
transected ureter or partial transection of an
adynamic segment.
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Imaging Studies o

withh cowtrast

e CT: It is the criterion standard for evaluating
abdominal injuries due to blunt trauma in
stable patients. Contrast-enhanced CT
scanning is highly sensitive in detecting
urine extravasation and thus can be
considered the primary imaging modality to
evaluate for ureteral integrity in the stable
patient.

e IVP: used in patients who must undergo
immediate exploratory laparotomy for a
penetrating injury to the abdomen
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Retrograde pyelography: it is the most
sensitive radiographic study for the diagnosis
of ureteral injury. It may be used in the stable
patient as an adjunct to other imaging
modalities when other clinical information is
needed. It also has the added advantage of
facilitating the placement of a ureteral stent in
the same session, if indicated.

Antegrade ureterography: it is not routinely
used in diagnosing ureteral injuries. It is useful
In conjunction with percutaneous

nephrostomy tube placement or placement of

an antegrade ureteral stent.
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Classification of ureteral 1IN

0000
- 'YX X
lesions oof
Grade Description of Injury
I Contusion or hematoma
| I < 50% transection
Il > 50% transection
v Complete transection with<2 cm
devascularization
\Y Avulsion with > 2 cm devascularization
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managemaent

Contusion

Although a contusion may be considered a minor
injury, it can result in a stricture if left untreated.
Extensive areas of contusion may even result in

damage Minor injuries can be treated with internal
ureteral stenting, while severe or large areas of
contusion should be excised and
ureteroureterostomy performed.

Partial transection

Partial ureteral transections can be repaired with
primary closure. Instead, the injured segment
should be resected, with 2-cm margins, and the
edges reapproximated. For non-ballistic injuries,
the defect may be closed primarily by closing the
longitudinal laceration transversely in order to avoid
narrowing of the lumen).
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« Complete transections; upper, middle
and distal ureteral injuries

1. Ureteroureterostomy:
involves an end-to-end
repair of ureteral defects
smaller than 3 cm .This
Is mostly performed in
the upper and mid
ureter.




2. Ureteropyelostomy: the ureter may be
anastomosed directly into the renal pelvis,
this is done in case of proximal ureteral
Injury. (vper)

3. Ureterocalicostomy: If the renal pelvis or
ureteropelvic junction is damaged beyond
repair the ureteral stump may be sewn end-

to-side into an exposed renal calyX. (vpe
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y: this can be performed to
manage an extensive
defect that involves the mid
or upper ureter if the length
for anastomosis to the
bladder is insufficient. This
iInvolves bringing the
Injured ureter across the
midline to the recipient
ureter in an end-to-side
anastomosis

Inferior mesenteric
artery

Ureteral
anastomosis
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5. Ureteroneocystostomy/ . Injuries to the lower ureter are
usually associated with disruption of its blood supply from the

iliac vessels. Therefore, these injuries are best repaired with
ureteroneocystostomy .The principles of repair include
debridement and spatulation of the ureter, tunneling in the
bladder wall toward the bladder neck in a 3:1 ratio of tunnel
length to diameter of ureter. (io-<C)

6. Vesicopsoas hitch: This procedure involves mobilizing the

bladder and pulling it superiorly and laterally by fixing it to the
psoas tendon. [ i,...//

7. Boari bladder flap : For injuries too long to be bridged with
the psoas hitch procedure alone, a Boari flap can be created to

provide an additional 12-15 cm of length (/,.e)
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Bladder Anatomy 22

e The adult bladder is located in the anterior pelvis and is
enveloped by extraperitoneal fat and connective tissue. It is
separated from the pubic symphysis by an anterior prevesical
space known as the space of Retzius. The dome of the
bladder is covered by peritoneum, and the bladder neck is
fixed to neighboring structures by reflections of the pelvic
fascia and by true ligaments of the pelvis.

Bladder Urothelium

Opening of ureter
Trigone
Bladder neck

Urethra
Urethral sphincter

Lamina propria
FEMALE

= || = Urethral

sphincter
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Relevant Anatomy oot

The type of extravasation depends upon the location of the
laceration and its relationship with the peritoneal reflection.

e |[f the perforation is above the peritoneal reflection, the
extravasation is intraperitoneal.

e If the injury is below the peritoneal reflection, the extravasation is
extraperitoneal.

With an anterosuperior perforation, urinary extravasation may be
intraperitoneal, extraperitoneal or both. If the tear is
posterosuperior, fluid can spread intraperitoneally and/or
retroperitoneally.
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Bladder Trauma ... :

e Lower urinary tract injury may be caused by
either blunt, penetrating, or iatrogenic trauma.

e 70-97% of patients with bladder injuries from
blunt trauma have associated pelvic
fractures.

e An exceedingly light blow may rupture the
fully distended bladder, but the empt er
is seldom injured except by crushing or [/
penetrating wounds.
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Classification 2

Type Description

1 Bladder contusion

2‘ K Intraperitoneal r%pture (dome is most weak
part of the bladder) . ge¢ Guer, ki of diepig

3 Interstitial bladder injury

4 Extraperitoneal rupture -« » pebis

a. Simple

b. Complex

3 Combined injury

41



Diagnosis :

e The two most common sign and symptoms are gross haematuria
and abdominal tenderness in patients with major bladder injuries.

e Otherfindings may include the inability to void, bruises over the
suprapubic region and abdominal distension.

e Extravasation of urine may resultin swelling in the perineum,
scrotum and thighs, as well as along the anterior abdominal wall
within the potential space between the transversalis fascia and the
parietal peritoneum. (if left undiagnosed - abscess may occur)

e Intraperitoneal extravasation may lead to referred shoulder pain
and respiratory distress.
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Laboratory studies and 3
Imaging studies :

e Macro / Microscopic haematuria (95%)

e Cystography: standard diagnostic
procedure; most accurate. (=<’

o CT“%@w for evaluation of blunt

or penetrating abdominal / pelvic injury.

<: IVP: high fal ative results
e UIS: not routinely used for evaluation of

bladder injury
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Management :

& ot

The first priority in the treatment of bladder injuries is
stabilization of the patient and treatment of associated life-
threatening injuries.

Blunt trauma:
- Extraperitoneal rupture: catheter drainage. Zf;/sw 250w
—> Intraperitoneal rupture: surgical exploration.

Penetrating injuries: All bladder perforations due to a
penetrating trauma should undergo emergency exploration and
repair

The perivesical hematoma should be left undisturbed to avoid
introducing bacteria.
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Urethral Anatomy :

o( Male urethra:

Canal for the discharge of urine and seminal fluid. It is
18-20 cm in length.

The male urethra ma;//badjmdeggnto 2 portions. The
wu=s - posterior urethra‘includes the prostatic urethra and
f{f’”‘c the membranous urethra, The nterior urethra-s.. i«
““ includes 3 segments. The bulbar Urethra courses - "«

through the proximal corpus Spongiosum and ischial
cavernosus-bulbospongiosus muscles to reach the
penile urethra. The penile urethra then extends
through the pendulous portion of the penis to the final
segment, the fossa navicularis. The fossa navicularis
Is invested by the spongy tissue of the glans penis.
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* Female urethra: &
Canal for discharge of urine that is 4 cm in length.

It corresponds to the prostatic and membranous urethra in
the male ( posterior urethra). The anterior urethra
corresponds to the labia minora
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Relevant Anatomy :

teco~
& The membranous urethra is prone to injury from

2 pelvic fracture =

= e The bulbar urethra is susceptible to blunt force
injuries because of its path along the perineum

e Straddle-type injuries from falls or kicks to the
perineal area can result in bulbar trauma.

Conversely, the penile urethra is less likely to be
mwreWemal violence because of its
. -mobility, but iatrogenic injury from catheterization or

) . . : . . .
< manipulation can occur, which is also possible in the
fossa navicularis .

¥ ML aﬂvﬂ ,-V,JUB ({J o, — iategenic (Hronahic 15/5'5 Call Y Cgsb@cpm,.)
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e A diagnosis of acute urethral trauma should be suspected from
the history. A pelvic fracture, or any external penile or
perineal trauma, can be suggestive of urethral trauma.

e In conscious patient, a thorough voiding history should be
obtained to establish the time of last urination, force of
urinary stream, painful urination and presence of
haematuria.

e On digital rectal examination, the so-called high-riding
prostate may be identified, or the prostate may appear to be
absent (a large pelvic hematoma causes superior displacement
of the prostate when the urethra is disrupted)
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e The following clinical indicators of acute urethral trauma warrant ® e
a complete urethral evaluation:

1. Blood at the meatus / Blood at the vaginal introitus

2. Haematuria: although non-specific, haematuria on a first
voided specimen may indicate urethral injury.

Cova F(¢L6

3. Pain on urination or inability to void (disruption)

4. Haematoma or swelling o
tep £ ‘(ZL:;’S on enberned ocelhiad méatuse [@m nali Culalis)

indechion og conttast —p ) 5°

Retrograde urethrography is the radiographic imaging study
of choice for evaluation the patient with suspected urethral
injury.

e This study should precede any attempts to pass a urethral
catheter.

) : Conlert o
Famy gug)pgd@ Orthl ~,,,,J@ — > don'l JLB Yo enteriuy @ftjfs Cath (P«d.‘q\ md@ f JFMW*‘C4‘;‘BUQ“)



Management - - - w ol w3

Orin <:|'r\/a(‘3|'|/\€, (Subfunbe C&ﬂ/\)

e Anterior urethral injury

e Blunt trauma

Partial tears: suprapubic cystostomy to divert
urine away from site of injury, and this is
maintained for 4 weeks to allow healing.

Complete tear: end to end anastomosis
e Open injury: surgical exploration and repair
e Posterior urethral injury

Partial tear : cystostomy
Complete tear: urethroplasty later on
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Introduction

Urinary tract infection (UTI) is a term that is applied to a variety of clinical

conditions ranging from localized infection of the bladder with lower urinary tract
symptoms(to)pyelonephritis with severe infection of the kidney and the potential

for resultant urosepsis.

Accurate diagnosis and treatment of a UTI is essential to limit its associated

morbidity and mortality and avoid prolonged or unnecessary use of antibiotics.

Unfortunately, because of thel ' rial resistance to various
antibiotics, medical therapies are becoming less efficacious
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. Epidemiology

" |nthe(neonatal periodjmales are twice as likely as Epidemiology of UT_' by age, group, and sex
femalesto experiencea UTI. Incidence (%)

" From ages(l to 6 monthsjthe rate of UTlis equal et
between genders, butfrom(® to 12 month s)o‘f“\é‘]gé B <1 0.7 27 Foreskin, anatomic GU abnormalities

therate of UTIin male and female childrenis 1 to 4. 1-5 e e e —
Sbo(* vretlry +Gutaminedian nf Perinuva GU abnormalities

B Qverall,UTIsare more commonin females

" Theincidence of UTlin uncircumcised malesis 85%
higher than circumcised males

Age(y) Female Male Main risk factors

6-15 4.5 0.5 Functional GU abnormalities
16-35 20 0.5 Sexual intercourse, diaphragm use

36-65 35 20 Surgery, prostate obstruction,

catheterization
® cuer all UT) more Comman ™ pw\&s
>65 40 35 Incontinence, catheterization, prostate

obstruction

GU = genitourinary; UTI = urinary tract infection.




. Epidemiology

Risk factors for UTI include:
= (Circumcision status.
= History of prior UTI.
= Sexual activity among older populations.

=  Anatomical abnormalities like vesicoureteral reflux, ureterocele, ureteropelvic
junction obstruction & posterior urethral valves.

* Functional abnormalities : neurogenic bladder, and bladder and bowel dysfunction
Certain medical conditions like diabetes. obesity. sickle cell trait.
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Pathogenesis

Understanding of:
"= The mode of bacterial entry,
= Host susceptibility factors,

= Bacterial pathogenic factors

Are essential to tailoring appropriate treatment for the diverse clinical manifestations
of UTI.




Pathogenesis

Bacterial Entry

the site through which micro-organisms
enter the susceptible host




® Pathogenesis

. Bacterial Entry

n-k4eim |t is generally accepted that periurethral bacteria with a uropathogen from the gut
EMC Ston in fowdls
< ascending into the urinary tract causes most UTI.

= The colonization of the urethra and migration to the bladder leads to invasion of
the bladder mediated byand dhesions factors.

= Most cases of pyelonephritis are caused by the ascent of bacteria from the bladder,
through the ureter, and into the renal parenchyma.

= Consequently, the short nature of the female urethra combined with its close
proximity to the vaginal vestibule and rectum likely predisposes women to more
frequent UTls than men




® Pathogenesis

. Bacterial Entry

= QOther modes of bacterial entry are uncommon causes of UTI.

I- Hematogenous spread can occur(in immunocompromised patients| and in
neonates} Staphylococcus aureus, Candida species, and Mycobaeterium tuberculosis
are common pathogens that travel through the blood to infect the urinary tract.

II- Lymphatogenous spread through the rectal, colonic, and periuterine lymphatics
has been postulated as a cause for UTI;

Ill- Direct extension of bacteria from adjacent organs into the urinary tract can
occur in patients with intraperitoneal abscesses or vesicointestinal or vesicovaginal
® fistulas.

—_———




Pathogenesis

Host Defense

The protection an organism is afforded
against infections Types.

Fmest imp, 4 7ﬂd€f'gy.cg meLhanism. = \)o.‘J.u:,ﬁ (waskou*)




® Pathogenesis

Host Defense

T donce mechanism
Unobstructed urinary flow with the subsequent washout of ascending bacteriais essentialin
preventing UTI.

In females, normal vaginal and periurethral flora cgntain microorganismslike lactobaeillus
thathelp prevent uropathogenic colonization

Theurineitselfhas specific characteristics (its osmolality, urea concentration, organic acid
concentration, andlpH) that inhibit bacterial growth and colonization.

It also contains factorsthatinhibit bacterial adherence, such as Tamm-Horsfall glvcoprotein
(THG)
Wi

The epithelium lining the urinary tract not only provides a physical barrier toinfection but
also hasthe capacityto recognize bacteriain order to activate innate host defenses.

Specific serum and urinary antibodies are produced by the kidney to enhance bacterial
oopsonization and phagocytosis and inhibit bacterial adherence




Pathogenesis j
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Bacterial Pathogenic

Factors




PY Pathogenesis
Bacterial Pathogenic Factors

The ability of E. coli to adhere to eplthellali (iells is mdeedlated by ligands located on
Pcfzm " Migreio~

the tips of the bacterial fimbriae (piliy- i /i isn. bcterss wh epilon-

Most uropathogenic E. coli strains produce hemolysin, which initiates tissue
invasion and makes iron available for the infecting pathogens

The presence of K antigen on the invading bacteria protects them from
phagocytosis by neutrophils

-Encapsulation and biofilm formation— /.dden bacteri //‘M host defbne. pethamisnn




- . 04
Causative Pathogen

me m}aa_prsq”s\‘“ =pjr..m -ve bqo'Hf MO#

P4
Most UTIs are caused by a single bacterial species. Atleast 80% of the uncomplicated cystitisand
pyelonephritisin premenopausalwomen are due to E. coli.

Other less common uropathogensinclude Staphylococcus saprophyticus, Klebsiella Proteus, and
Enterobacterspp.and enterococci.

In(hospital-acquired UTIs, a wider variety of causative organisms is found, including
Pseudomonas and Staphylococcus spp.

In children, the causative bacterial spectrum is slightly different but there is still a predominance
of E. coliamonginpatientand outpatient populations. Enterobacter, Enterococcus, and Klebsiella
species make up the remainder of common culprits of pediatric UTI.

—_ >
(Anaerobicbacterig, lactobacilli, corynebacteria, streptococci (not including enterococci), and

Staphylococcus epidermidis are found in normal periurethralflora. They do not commonly cause
UTls in healthyindividuals and are considered common urinary contaminants. — vea calture Rsusitivty
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Diagnosis

P 2thinass -
Standard diagnosis of UTIl is completed by®urinalysis and Qrine culture of 100
CFU/mL (Where CFU = colony-forming units) of bacteria.

Occasionally, localization studies may be required to identify the source of the
infection. Most often, the urine is obtained from a voided specimen.

An uncomplicated UTI consists of an infection in an otherwise healthy patient with
normal urinary tract anatomy.

On the other hand, a complicated UTI can occur when anatomic abnormalities,
immunocompromised state, or multi-drug-resistant bacteria allow for increased
bacterial colonization or decreased therapeutic efficacy.



® Diagnosis

® ki /o/( acidty , Cole™

Urine Analysis

The urine can be immediately evaluated for leukocyte esterase, a compound

produced by the breakdown of white blood cells (WBCs) in the urine and is 95%
sensitive for UTI in children with symptoms. neotisplails

Positive leukocyte esterase indicates the presence of 5—15 WBC per high-power
field (hpl).

Urinary nitrite is produced by reduction of dietary nitrates nany Gram-negative
bacteria.

Esterase and nitrite can be detected by a urine dipstick and are more reliable when
the bacterial count is >100,000 colony-forming units (CF Us) per milliliter.

Combined positive nitrite and leukocyte esterase on urine dipstick analysis is 80—
90% sensitive and 60—98% specific for UTI



® Diagnosis

. Urine Analysis

" Microscopic examination of the urine for WBCs and bacteria is performed after
centrifugation.

= For children, urine concentration should be taken into consideration when
diagnosing infants with UTL. ..

= A pyuria threshold of 3 WBC/hpf in dilute urine and 6 WBC/hpf in concentrated
urinejis noted for a diagnosis of UTI
Pregce of B in Onin
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® Diagnosis

Urine Culture

Aaaﬁms;s
The gold standard for'identification of UTI is the quantitative culture of urine for
specific bacteria.

Defining the CPU/ml. that represents clinically significant infection can be difficult. It

is dependent on the method of collection, the sex of the patient, and the type of
bacteria isolated.

Traditionally, cultures demonstrating 100,000 CPU/ml. are considered diagnostic of

a UTI, but now AAP guidelines suggest pyuria and 50,000 CPU/ml. of a single
organism are diagnostic of UTI



® Diagnosis

Localization Studies

ccasionally,itis necessa ryto Iocallze the site of infection.

Urw SauMPle chll_-s (o dne /C«Jﬂ@ of Houn ove Vreler = thiugh & shoscopy —

For upper urinary tractlocalization, theﬂerlswrlgatedwnh sterile

Waterand a ureteralcatheteris placed into each ureter: ezd. ru s

A/\/
A specimenis collected from the renal pelvis. Culture of this specimen
willindicate whether infectioninthe upper urinarytractis present.

In men, infectionin the lower urinary tract can be differentiated

(Figure). fhe 1% widawy pact (F ided swpl) efect veltl coloideia Lonme
A specimenis collected at the beginning of the void and represents/.,“";lf’fr,;“”"‘il v8,)
possible infectioninthe urethra(VB1). Next, a midstream SPeCIMEN . . b v fid is dhoted 1 e biedder
(VB2) is collected and represents possibleinfectionin the bladder. The

prostate is then massagedand the patientis asked to void again

(VB3), this specimenrepresentspossible infection of the prostate.
D -

Penis
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. Antibiotics

= The goal in treatment is to eradicate the infection by selecting the appropriate
antibiotics that would target specific bacterial susceptibility.

= The general principles for selecting the appropriate antibiotics include:

» Consideration of theinfecting pathogen (antibioticsusceptibility, single-organism vs
polyorganism infection, pathogenvs normal flora, community vs hospital-acquired

infection);

RF
= The patient(allergies, underlying diseases, age, previousantibiotic therapy, other

medications currently taken, outpatientvsinpatientstatus, pregnancyj;
» Thesi i ion (kidney I
e site of infection (kidney vs bladdervs proEtate)
Ploniphiitis postatits




. Diagnosis

® Cystitis

luehic Caeclecstics Pyelonephritis
wSon o’? QC'IW"‘
iy ntibiotics
Complicated
uTl
= Recommended antimicrobial agents and
duration of therapy based upon the type of
Prostatitis
UTI for adults.
CT b
aro 1) Trimethoprim—Sulfamethoxazole
Silfa allersy
s < -2) FluOroquinolones - cpefosci , jpobsei Epididymitis

90ay dacilages)
e ~3) Nitrofurantoin —= el s 57

gﬁiﬁﬁ;ﬁfﬁ,ﬂ; nephfotoxiciu s :fyau aive if for fouey time v hove
s 4) Aminoglycosides C#terichs £ dibrabyy Vi ecin(atnect)

f2unl /ufuwsnﬁ
F&ﬂc’l.ﬂq“er (5) cephalosporlns wl rA PR 3@,¢°\w§ “bez 1 3mefa\w~manj QWJFQ?O;V‘E

S Cross qhgr.a (eaChan
itk Peni u"‘)

Urethritis®

Choice of antibiotics

1st: TMP-SMX
2nd: Fluoroquinolone

1st: Gluoroquinolone

2nd: 2nd-generation
cephalosporin

3rd: Aminopenicillin/BLI

1st: Fluoroquinolone
2nd: Aminopenicillin/BLI
3rd: 3rd-generation
cephalosporin
Aminoglycosides

1st: Fluoroquinolone

2nd: 2nd-generation
cephalosporin

3rd: 3rd-generation
cephalosporin

1st: Fluoroquinolone

2nd: 2nd-generation
cephalosporin

or

1st: Doxycycline

2nd: Macrolide

1st: IM ceftriaxone +
azithromycin
2nd: Doxycycline

#Duration of therapy

1-3 days

7-10 days

Afebrile: 2 weeks

Febrile: continue for
additional 3-5 days
after last fever
(minimum 2 weeks)

Acute: 2 weeks
Chronic: 4-6 weeks

14 days

Single dose
7 days

o
* See notes below !!

?Complicated UTI: infection in the setting of metabolic,immunocom-
promised, functional, or anatomic abnormality

bIf suspicion of sexual transmitted disease as source.
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. Specific Infections

= Acute Pyelonephritis

= Emphysematous Pyelonephritis

= Renal Abscesses

= Xanthogranulomatous Pyelonephritis
= Acute Cystitis

= Acute Bacterial Prostatitis




® Specific Infections

. Acute Pyelonephritis

= Inflammation of the kidney and renal pelvis, and its diagnosis is usually madeclinically.
" Presentwith chills, fever, and costovertebral angle tenderness.

B Accompanyinglower tract symptoms such asdysuria, frequency,and urgency. e
e bewra = Sapsis may occur, with 20—30% of all systemic sepsis resulting from a urine infection.

= Urinalysis commonly demonstrates the presence of WBCs and red blood cells in the urine.

® Leukocytosis, increa cyte sedimentation, and elevated levels of C-reactive protein
are commonly seen on blood analysis.

®  Bacteria are culturedfromthe urine, whenthe cultureis obtained before antibiotic treatment
° isinstituted. E.coliisthe most common causative organism, accou nting for 70-80% of the cases.




® Specific Infections

. Acute Pyelonephritis

Management:

®" The managementof acute pyelonephritis depends on the severity of the infection. In patients
who have toxicity due to associated septicemia, hospitalization iswarranted. Approximately 10-
30% of all adult patlents with acute pyelonephrltls require hospitalization.

l/LMth ffjf geftneg, inifial @Salt F Gltuce (sensitiiity
. EmplrlctherapyW|th| ntravenousam |C|l|nandWS Alternatively. amoxicillinwith

clavulanicacid or a third-generation cephalosporincan be used.
" For adults, fluoroguinolonesor TMP-SMX is well tolerated and effective.

Outpatienttreatmentwith aninitial parental antibiotic (ceftriaxone or gentamicin)followed by
oral therapy for i.—»ﬂ4 days = rest & acide pylocephrhs

= |f bacteremiaispresent, parenteral therapyshould be administered for 7—10 daysand then
the patientshould be switched to oral treatmentfor an additional10-14 days.

i m R . . . . . . .
¢ = Wlth concerns for pyelonephritis requires admissionwith parental antibiotics
. | secondarytothe risk of pretermlabor. *+ Precbcal

s [ )
fanch ®




® Specific Infections

Emphysematous Pyelonephritis

Emphysematous pyelonephritis is a necrotizing infection characterized by the
presence of gas within the renal parenchyma or perinephric tissue.

About 95% of patients with emphysematous pyelonephritis have diabetes;
women experience this condition 6 times more commonly than men.

Other contributing factors include renal failure, immunosuppression, obstructed
upper tracts, and polycystic kidneys.

Fever, flank pain, and vomiting that fails initial management with parenteral

antibiotics

Pneumaturia may be present.

Bacteria most frequently cultured from the urine include E. coli (66%); Klebsiella

preumonia (26%): and Proteus Pseudomonas, and Streptococcus spp.



® Specific Infections

. Emphysematous Pyelonephritis

* The diagnosis of emphysematous pyelonephritis is made after radiographic
examination.

= Gas overlying the affected kidney may be seen on a plain abdominal radiograph
(kidneys, ureters, bladder [KUB]).

= (CTscanis much@i@ in detecting the presence of gas in the renal
parenchyma than renal ultrasonography.

" |n the management of emphysematous pyelonephritis, promptcontrol of blood
(glucose)and(relief of urinary obstructior’ are essential, in_addition to fluid

® resuscitation and parenteral antibiotics




® Specific Infections
o

. Renal Abscesses

= Renal abscesses result from a severe infection that leads to liquefaction of renal
tissue; this area is subsequentl rming an abscess. They can rupture
out into the perinephric space When the abscesses

P %extend beyond the Gerota's fascia
vel not 1(ee:
et~ "+ Hematogenous spread of staphylococci, particularly from infected skin lesions.

Patients with diabetes, those undergoing hemodialysis, or intravenous drug
abusers have been at high risk for developing renal abscesses.

= Fever, flank or abdominal pain. chills, and dysuria. Many of the symptoms have
° lasted for more than 2 weeks

£.0/5 — anoic. mass oiflin of dispiacivey fhe Kidney, Sterar acasic. enascoment, o lacle of WsGlarity on eppler
MA&SMJ_’}

CT = Can deponstede an @\qfcjecl K@mi ith Beal arens of @]»aﬂ@uua%xM el clmﬁ He wdechn -
wittan 42, 4 m%;«e/&/ FPerdutancsus Aramaﬂe Uade™ CT gan © (./g qu dawce, s indicked, qu4:&fqr13 7(;( abscesses > e



® Specific Infections

. Xanthogranulomatous Pyelonephritis

® Chronicbacterialinfection of the kidney. unilaterally. The affected kidney is almost always
hydronephroticand obstructed

= Severeinflammation and necrosis obliterate the kidney parenchyma- Characteristically foamy
lipid-laden histiocytes
2 ciled _ ,
" (xanthomacells)are presentand may be mistaken for renal clear cell carcinoma

= Flankpain.fever, chills.and persistent bacteriuria. A history of urglithiasisis presentin about
35% of patients

®  Flank mass canmct(_/erm%alpated. Urinalysiscommonly demonstratesleukocytes, bacteria. and
proteinuria.Serum bIood&wISjnemia and may show hepaticdysfunctionin approximately

® 50% of the patients




® Specific Infections

. Xanthogranulomatous Pyelonephritis

E. coli or Proteus species are commonly cultured from the urine.

=  Computedtomographyscanisthe most reliable method inimaging patientssuspected of
having XGP. It usually demonstrates a large, heterogeneous, nonenhancing reniform mass.

® On contrast-enhanced images, these lesions will have a prominentblush peri ly, while the

central areas, which are filled with pus and debris, do not enhance.

®  |nsome cases, XGP is misdiagnosed as a renal tumor and a nephrectomy is performed and a
diagnosisis made pathologically.

" Inthose in whom a diagnosis of XGP is suspected, kidney-sparing surgery such as a partial
nephrectomy isindicated in focal disease. However,when the infection is diffuse, a
° nephrectomy with excision of all involvedtissue iswarranted.
/
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® Specific Infections

. Acute Cystitis<

Un c@wpfecajfeJ

= Urinary infection of the lower urinary tract, principally the bladder.
= Acute cystitis more commonly affe(;tls women than men.

® The primary mode of infection is aét%nding from the periurethral/vaginal and fecal
flora.

= The diagnosis is made clinical. ot syt 5po)
Present with irritative voiding symptoms such as dysuria, frequency, and urgency.

" Low back and suprapubic pain, hematqua, and cloudy/foul-smelling urine are also
° common symptoms. Fever and systemic symptoms are rare.
¥ Ufin QV\CJSS}S —v plesende o’E (/\)[%CS cliqcsﬂoS\?Q. Oriw Cultuce s (“eﬁ/uufec\
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® Specific Infections

Acute Bacterial Prostatitis

Inflammation of the prostate associatedwith a UTI- It is believed thatinfection results from
ascendingurethral infection or reflux of infected urine from the bladder into the prostatic
ducts.

Uncommonin prepubertal boys but frequently affects adult men/
It is the most common urologic diagnosisin menyoungerthan 50 years and third most

commonin men olderthan 50 years

Presentwith an abrupt onset of constitutional (fever, chills, malaise, arthralgia, myalgia, lower
back/rectal/perineal pain)and urinary symptoms (frequency, urgency, dysuria). They may also
presentwith urinary retention due to swelling of the prostate.

Digital rectal examination revealsatender, enlarged gland thatisirregularand warm.




® Specific Infections

Acute Bacterial Prostatitis

Urinalysis usually demonstrates WBCs and occasionally hematuria.

Serum blood analysis typically demonstrates [eukocytosis.

- . : o winve wils TOWE
Prostate-specificantigenlevels are often elevated. gelics iskicke [V @iy { Gorlinse o

A
Empirictherapydirected against Gram-negative bacteriaand enterococci should be instituted
immediately while awaiting the cultureresults-Trimethoprimand fluoroquinolones have high
drug penetrationinto prostatictissue and are recommendedfor 4-6 weeks.=oral &*

Patients who have sepsis, are immunocompromised or in acute urinaryretention, or have
significant medical comorbidities would benefit from h(g;p/i@liwzgggn\gr}dsgreatmentwith
parenteralantibiotics. -

Patients with urinaryretention secondaryto acute prostatitis should be managedwith a
suprapubic catheter becausetransurethral catheterization or instrumentationis
contraindicated.
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Epi&emiologg

The lifetime Preva]ence of UrolithiaSis IS
aPPrOXimately 1 2% for men and 7% for women

in the UHItCC! States and it is rismg

Peak incidence occurs in People agéc! 5545
years.

male-to-female ratio of 5.1

Calcium stones represent about 80%.
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constituents, including calcium) oxa]atq and
e acia.
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m/\ low Huid mtake with a
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Procluccis hi h concentrations o1C ston€~1cormmg

solutes N the urine.

Metabolic quercalouria is the most common

metabolic abnormalitg
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(_alcium stones

(ric acid stones

Struvite stones

Qﬁﬁine stones
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Calcium stones

Calcium oxalate, calcium Phosphate) and
calcium urate are Wh the

Fo”owing disorders:

-

g;:ﬁrparathgrod},sm

ncreased gut absorption of calcium

Kenal calcium leak

:L’iBC roxalurina (fat mala bsorptio n)

— R R SR e b e
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L ¢ \ . . . . .
xalate crystals in urine




Struvite stones
Struvite stones account fo @o renal

caleuli. Tl‘:eg are associated with chronic
urinary tract infection (UTD with gram-
negative, urcase~Positive organisms that sglit

urea into ammonia,which then combines with
Fﬁl@éﬁbﬁiﬁ and magnesium tc;gj@ze ito &

calculus. USual organisms include (Croteus
Fseuclomonas,' and Klebsiella sPecies.

[Dseheriehiaeslpis not capable of splittin

urea and, therefore, is fiGtass0ciated With

struvite stones.

R SR



/ 50 microns
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( Iric acid stones

Uric acid stones account For@ of renal

calcul. Thcse are awmﬁ’mcﬂ‘vvih urine p

lgﬂa_n_ij) highpurine intake (eg, orga;m

"Us_'.u

legiifies, Fish
meats, legumes, 11sh, meat extracts, gravies),

or malignancy (ie, rapi& cell turnover).
(G2 7

APProximately 25% of Patients with uric acid
stone have SR | i
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Cgstine stones

Cgstine stones account for 2% of renal

calcul. Theg arise because of an mtrmSic

metabolic Ae%cj:*?ax]ure of renal

tubular reabsq@@aﬁuﬁc stine, om:thme,

lgéi_llf; and arginine. (drme becomes

su;ersaturated with cgstme WM
crystal deposition.







Risk factors

Jet?

Fatient habits: lower ca|c1ummta§<e hicher

oxalate mtake higher ammal Drotem mtake

J Kt tNa*
ower potassium mtake higher so mtake, or
)

ower Huid intake.

r‘lis’torg of Prior urolithiasis

Familg historg
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( linical manifestations

Asy mpto matic

Acute onset of severe colicky flank pain

racliatinvg to the groin

gross or microscopic hematuria
nausea, and vomiting

thsical examination is often unremarkable

e




Renal Fascia

Ureteropelvic
Junction

Abdominal Spindle

Lower Pelvic Spindle

Intramural Ureter

Pelvic Spindle
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Diagnosis

. EOINE T
- L’q\_»v Probability (0-5)
. Moderate Probabi]itg (_6»-_9)

. I !igh Probabilitg(i@;ﬁ)
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Factor

Sex:

Female

Male
Duration of pain:

>24 hours

6-24 hours

<6 hours
Race:

Black

Non-black
Nausea and vomiting:

None

Nausea alone
Vomiting alone
Hematuria:
Absent
Present
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(1old standard: non~contrast5piral CT

( ltrasound, CSPQQManant cases.
KUB
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Presentation

Incidentally
Symptoms:
- Pain
sudden severe flank pain that is colicky (waves of
increasing severity are followed by a reduction in severity,

but it seldom goes away completely). It may radiate to
the groin as the stone passes into the lower ureter.

- Hematuria (microscopic or occasionally macroscopic)

- Malaise, weakness, and loss of appetite can also occur.



acute mapmagement



1- Pain relief

NSAID (diclofenac or ketorolac tromethamine)

IM or IV,Orally or per rectum, provides rapid and
effective pain control. Its analgesic effect is partly anti-
inflammatory, partly by reducing ureteric peristalsis.

Opiate analgesics When NSAIDs/a;;inadequate, such as
morphine are added.




Calcium channel antagonists (nifedipine) may reduce the

pain of ureteric colic by reducing the frequency of
ureteric contractions upper ureteral stones, whereas
Alpha-blockers (Tamsulosin) may be used for distal

ureteral stones.
Antiemetic drug (metoclopramide)

Antibiotic therapy
Only if the patient has clinical evidence of a UTI




e

No need to encourage the patient to drink copious
amounts of fluids or to give them large volumes of
fluids intravenously in the hope that this will flush out
the stone.

Excess urine output will tend to cause a greater degree of
hydronephrosis in the affected kidney, which will make
ureteric peristalsis even less efficient than it already is.
Peristalsis, can only occur if the walls of the ureter above
the bolus of urine can coapt, i.e., close firmly together. If

they cannot, as occurs in a ureter distended with urine,
the bolus of urine cannot move distally.




2-watchful waiting

Chances of spontaneous stone passage depend
principally on stone size .

Many ureteric stones are 4 mm in diameter or smaller
and most such stones (90%+) will pass spontaneously,
given a few weeks ( 3weeks ) with analgesics for

exacerbations of pain.

Stones that have not passed in 2 months are much less
likely to do so, though large stones do sometimes drop
out of the ureter at the last moment.




Therefore,accurate determination of stone size (on
plain abdominal X-ray or by CTU)thelps predict
chances of spontaneous stone passage.

Calcium channel blocker (nifedipine) and Alpha-

blockers may assist spontaneous stone passage and
reduce frequency of ureteric colic.




|
Asymptomatic stones followed over a 3-year period
are more likely tofréquire intervention or tofncrease
in size or€ause pain if they are >4 mm in diameter
and if they aredocated in a middle or lower pole
calyx. The approximate risks, over 3 years of follow-
up, relative to stone size.

Table 8.3 Approximate 3-year risk of intervention, pain, or increase
in stone size

Stone size
<5 mm 5-10 mm 11-15 mm >15 mm
% Requiring 20% 25% 40% 30%
intervention
% Causing pain 40% 40% 40% 60%
% Increasing 50% 55% 60% 70%

in size




Some stones are definitely not suitable for watchful
waiting. Untreated struvite (i.e., infection related)
staghorn calculi will eventually destroy the kidney if
untreated and are a significant risk to the patient’s

life unless patient comorbidity is such that surgery
would be a higher risk than watchful waiting.




T

Indications for stone removal

Pain that fails to respond to analgesics or recurs and
cannot be controlled with additional pain relief

Impaired renal function (solitary kidney obstructed by a
stone, bilateral ureteric stones, or pre-existing renal
impairment that gets worse as a consequence of a
ureteric stone)

Prolonged unrelieved obstruction (generally speaking,
~4—6 weeks)

Social reasons.



These indications need to be related to the individual
patient—their stone size, their renal function, presence
of a We% their tolerance of
exacerbations of pain, their job and social situation, and
local facilities (the availability of surgeons with

appropriate skill and equipment to perform endoscopic
stone treatment).




e

Emergency temporizing and definitive
treatment of the stone

When the pain of a ureteric stone'fails to respond to
analgesics or(renal function is impaired because of the
stone, then temporary relief of the obstruction can be
obtained by insertion of a JJ stent or percutaneous
nephrostomy tube(Percutaneous nephrostomy tube can
restore efficient peristalsis by restoring the ability of the
ureteric wall to coapt)

=

but the stone is still present
subsequent definitive treatment is still required



Kidney stone treatment options:

*Stone fragmentation techniques

*Flexible ureteroscopy and laser treatment
*Percutaneous nephrolithotomy (PCNL)
*open stone surgery

*medical therapy (dissolution therapy)



Stone fragmentation techniques;

extracorporeal lithotripsy

Intracorporeal techniques of stone fragmentati



extracorporeal lithotripsy

The technique of focusing externally generated
shock waves at a target (the stone )

Three methods of shock wave generation are
commercially available: —

electrohydraulic, electromagnetic, and
piezoelectric



Efficacy of extracorporeal lithotripsy

fragmentation with ESWL depends on

stone(size'and location,
@natomy of renal collecting sys@

degree of obesi
( §tone composition:




It is less effective for
*stones >2 cm diameter

*lower-pole stones in a calyceal diverticulum
(poor drainage)

*composed of cystine or calcium oxalate
monohydrate (very hard).



after ESWL :

Common
-(Bleeding on passing urine for short period after procedure

< Pain in the kidney as small fragments of stone pass after
fragmentation

-(UTl'from bacteria released from the stone, needing antibiotic
treatment.

Occasional

- Stone will flot break’as too hard, requiring an alternative treatment
-(Repeated ESWL treatments may be required

- Recurrence of stones




Intracorporeal techniques of stone
fragmentation

Electrohydraulic lithotripsy (EHL)

A high voltage applied across a concentric
electrode under water generates as a spark.
This vaporizes water, and the subsequent
expansion and collapse of the gas bubble
generates a shock wave.



Intracorporeal techniques of stone
fragmentation

Electrohydraulic lithotripsy (EHL)

EHL is an effective form of stone fragmentation.
The shock wave is not focused, so the EHL
probe must be applied within 1 mm of the
stone to optimize stone fragmentation.

Principal uses are(for bladder stoneE(wider
safety margin than in the narrower ureter)




Pneumatic (ballistic) lithotripsy

A metal projectile contained within the
handpiece is propelled backward and forward
at great speed by bursts of compressed air.

It strikes a long, thin, metal probe at one end of
the handpiece at 12Hz

(12 strikes/second) transmitting shock waves to
the probe, which, when in contact with a rigid
structure such as a stone, fragments the

stone.



This technique is used for stone fragmentation
in the ureter or kidne

Metal projectile

L33 L8 PPP £ PP LI LLLEIIILLEIIILLL I L

Jackhammer effect

Connection
1o generator —

Figure 8.3 The Lithoclast: a pneumatic lithotripsy device. This figure was
published in Walsh PC, et al. Campbell’s Urology, 8th edition, pp. 3395-979.
Copyright Elsevier 2002.



advantage
*Pneumatic lithotripsy is very safe

*The device is low cost and requires low
maintenance

disadvantage

*Its ballistic effect has a tendency to cause stone

migration into the proximal ureter or renal pelvis,
where the stone may be inaccessible to

further treatment

*The metal probe cannot bend around corners, so it

cannot be used for ureteroscopic treatment of
stones within the kidney or with a flexi

ureteroscope




I
Ultrasonic Iitho@

An electrical current applied across a
piezoceramic plate located in the ultrasound
transducer generates ultrasound waves of a
specific frequency (23,000-25,000 Hz).

The ultrasound energy is transmitted to a hollow

metal probe, which in turn is applied to the
stone



Ultrasound generator

L Piezoceramic elements
Longitudinal

vibration

o~

Ultrasound N/
probe Acoustical end parts

Foot
piece

Suction

Figure 8.4 The Calcuson: an ultrasonic lithotripsy device. This figure was
published in Walsh PC, et al. Campbell’s Urology, 8th edition, pp. 3395-979.
Copyright Elsevier 2002.



The stone resonates at high frequency and this

causes it to break into small fragments that are
then sucked out through the center of the hollow
probe.

Soft tissues do not resonate when the probe is
applied to them and thus are not damaged.

This technique can only be used down straight, rigid
instruments.

Principal uses include fragmentation of renal
calculi during PCNL. - o ciueous nephiclihctorsy




Laser lithotripsy

The holmium:YAG laser is principally a photothermal
mechanism of action, causing stone vaporization.

It has minimal shock-wave generation and therefore
less risk of causing stone migration.

The 200-micron fiber is very flexible and can be used

to gain access to stones even within the lower pole
of the kidney




Principal uses are for ureteric stones and small
intrarenal stones

Figure 8.5 A laser fiber. Figure 8.6 Access to the lower pole of the kidney with a flexible ureteroscope.



Flexible ureteroscopy and laser treatment

Andications >

>"]/ESWL failure.

Exdeatatpsteal Shodl venve. Lithotrips

*Lower pole stone

*Cystine stones.

*QObesity such that }/’\(;\NL and ESWL 1s difficult



*Musculoskeletal deformities such that stone access by PCNL or ESWL
is difficult or impossible (e.g.  kyphoscoliosis).

*Stone 1n a calcyceal diverticulum

*Stenosis of a calcyceal infundibulum or at angle between renal pelvis

/> Upper Pole
- (
Renal Pelvis
Ureteropelvic
\ Junction

*Horseshoe or pelvic kidney Calyx \

~

and infundibulum.

*Bleeding diathesis

*Patient preference




percutaneous
nephrolithotomy

PCNL is the removal of a kidney stone via a track
developed between the surface of the skin
and the collecting system of the kidney.

Steps of PCNL

1)inflation of the renal collecting system (pelvis
and calyces) with fluid or air by ureteric
catheter.

2) percutaneous puncture of a renal calyx with a
nephrostomy needle




Figure 8.7 A ureteric catheter is inserted into the renal pelvis to dilate it with
air or fluid. Figure 8.8 A nephrostomy needle has been inserted into a calyx.



3.guidewire is inserted into the renal
pelvis to act as a guide over which the
track is dilated

4. access sheath is passed down the track
and into the calyx, and through this a
nephroscope can be advanced into the
kidney

5. ultrasonic lithotripsy probe is used to

fragment the stone and remove the
debris.



Figure 8.10 An access sheath s passed down the track and nto the cayx, and

Figure 8.9 A guide wire s inserted into the renal pelvis and down the ureter, through his a nephroscope can be advanced into the kidhey.
over this guide wire the track is dilated.



Indications for PCNL

* stones >3cm in diameter, those that have failed ESWL
and/or an attempt at flexible ureteroscopy and laser
treatment.

* I|tis the first-line option for staghorn calculi

* For(stones 2-3cm\in diameter, options include ESWL
,flexible ureteroscopy and laser treatment, and PCNL.
PCNL gives the best chance of complete stone
clearance with a single procedure, but this is
achieved at a higher risk of morbidity




open stone surgery

[Complex stone burden (projection of stone into
multiple calyces, such that multiple PCNL tracks
would be required to gain access to all the stone)

Failure of endoscopic treatment

Anatomic abnormality that precludes endoscopic
surgery (e.g. retrorenal colon)

Body habitus that precludes endoscopic surgery (e.g.

gross obesity, kyphoscoliosis)
Patient request

Non-functioning kidney




Specific complications of open stone
surgery

*wound infection (the stones operated on are
often infection stones)

*flank hernia

*wound pain
*stonere ce




medical therapy (dissolution therapy)
* (Uric acid stones

Dissolution therapy is based on

v’ hydration,

v’ urine alkalinization=» sodium bicarbonate
N N~ ———
or potassium citrate

v'Allopurinol,

v'dietary manipulation




Cystine stones

Thef@im is to do the following:

-(Reduce cystine excretion (dietary restriction of
the cystine precursor amino acid methionine
and also of sodium intake to <100 mg/day)

-(Increase solubility of cystine by alkalinization

of the urine to >pH 7.5, maintenance of a high
fluid intake, and use of drugs that convert

cystine to more soluble compounds.




D-penicillamine, N-acetyl-D-penicillamine, and

mercaptopropionyiglycine
bind to cystine—the compounds so formed are

more solublein urine /




Pediatric urology
O




The testes descend into the scrotum in the third
trimester (passing through the inguinal canal at 24—
28 weeks) , Failure of testicular descent results in
cryptorchidism (or undescended testes).

Incidence is 3% at birth (unilateral > bilateral).

Approximately 80% will spontaneously descend by 3
months. The incidence at 1 year is 1%.

S e pat vdhl a3€ gf éw%@&mo@ b@fo[@ oy Sw@@%



# Retractile: an intermittent active cremasteric reflex
causes the testis to retract up and out of the scrotum.

© Ectopic (<5%): abnormal testis migration below the
external ring of the inguinal canal (to perineum, base
of penis, or femoral areas)

“ Incomplete descent (~95%): testis may be intra-
abdominal, inguinal,or prescrotal

Atrophic/absent
® ot fose ph$ soutacy



LNDESCENDED TESTILES
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These include preterm infants, low birth weight, small for
gestational age, and twins.

Etiology
This includes :
abnormal testis
gubernaculum

endocrine abnormalities (low level of androgens [hCG],
(LH), calcitonin gene—related peptide)

decreased intra abdominal pressure (prune-belly
syndrome, gastroschisis).



Pathology

There is degeneration of Sertoli cells, loss of Leydig
cells, and atrophy and abnormal spermatogenesis.

Long-term complications

Relative risk of cancer is 40-fold higher in the
undescended testis. Most are seminomas; carcinoma
in situ represents a small percentage (~2%).

Reduced fertility
Increased risk of testicular torsion
Increased risk of direct inguinal hernias



Full examination is required to elucidate if the testis
is palpable and to identify location.

Assess for associated congenital defects.

If neither testis is palpable, consider chromosome
analysis (to exclude an androgenized female) and
hormone testing (high LH and FSH with a low
testosterone indicates anorchia).

e before digcharging any newborn male pt we have to examin the genitalia, and part of examination ie
acrotal examination to aggesg of there ig tegticles or no (go diagnoses of undescuending tegticle can be
immediatly after birth)



Treatment should be performed within the first year.

Hormone therapy (hCG, LHRH) stimulates
testosterone production. = ¢4 el il Pl have bilatec]

Surgery consists of inguinal exploration,
mobilization of spermatic cord, ligation of processus
vaginalis, and securing the testis into a dartos pouch
in the scrotal wall (orch}dopexy).

Done btw 1-2 y



Intra-abdominal testes may require division of
spermatic vessels to provide extra length (Fowler-
Stevens procedure, relying on collateral blood flow
from vas), two-stage procedures, or microvascular
autotransplantation.
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Umilerered

< lDi[al’&(blf

Definition

Results from abnormal retrograde flow of urine from
the bladder into the upper urinary tract. . & ©duwess)

Epidemiology
incidence >10%;
younger > older;
girls > boys (5:1)
Siblings of an affected child have a 40% risk of reflux



Pathogenesis

* The ureter p@&@g@ﬂ@@y

through the bladder wall (1=
2 cm), where it is supported

of urine

by muscular attachmentswjo{ogw .' flow
that prevent urine reflux Ik f?'i’“ﬁ}m
during bladder filling and | L——

voiding. The normal ratio of / ‘ A of bladder

intramural ureteric length to

Bladder— Ureter opening

ureteric diameter is 5:1.—»%2@“"* into bladder
* Reflux occurs when the | m
intramural length of ureter \ #ADAM

is t00 short (ratio<s:1): e set wein- i heis)




No Pafwbgra( Caves
e Primary reflux (1%) results from a congenital
abnormality of the ureterovesical junction.

» Secondary reflux results from urinary tract
dysfunctlon associated with elevated intravesical
pressures—» ﬂwfaﬂ%c adder, obsiructon £ vethr

Causes include posterior urethral valves (reflux seen in
50%), urethral stenosis, neuropathic bladder, and
%etrusor sphincter dyssynergia (DSD).

PE void fwﬁ agamgf Cbsed SPLW:M —pedace  Wgh P in bladde |, duce redlux
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 Complications )

VUR associated with UTI can result in reflux

nephropathy with hypertension and progressive renal
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* Presentation
(foCufraA‘ 4bﬁ/€ UTI ia Pediatiic age gfeap— ve have b Hink

Patients have symptoms of UTIL, fever, dysuria, "
suprapubic or abdominal pain, failure to thrive,
vomiting, and diarrhea.

® Renal imperment, hydronephrosis...

® Diagnosed by MCUG (VCUG)

oai



« Investigation
ngwie resgace of abseace af @flur

e Urinalysis and culture to diagnose UTI  (vievsie) t5mi £ el
b ass Griec & Widney Vi dingy (_25

|
. V4 ‘ .
e Urinary tract ultrasounéf scan and VCUG -t wilel e B
MC UG #xConteest qo op 1 Liduey o @flox

e Urodynamic assessment

Neuclear study used to diagnose if there is renal scars or not?

@) : .
o« DMSA scan to detect and monitor associated renal
cortical scarring

e According to voiding cystourethrogram-->we diagnose the grade of reflux &
presence or absence of reflux



§ Grade I — reflux into non-dilated ureter

wwiedorade IT — reflux into the renal pelvis and calyces

without dilatation

Grade III — mild/moderate dilatation of the ureter,
renal pelvis and calyces with minimal blunting of the
fornices

| g Grade IV — dilation of the renal pelvis and calyces
.-« with moderate ureteral tortuosity

Grade V - gross dilatation of the ureter, pelvis and
calyces; ureteral tortuosity; loss of papillary
1Impressions



Bilateral high grade
reflux
Grade 5

Massive bilateral reflux is seen on
cystogram in young child.



Correct problems contributing to secondary reflux.
Most primary VUR grade I-II cases will resolve
spontaneously (~85%), with 50% resolution in grade
III. Observation and medical treatment are initially
recommended.



Low-dose antibiotic prophylaxis should be given to
keep the urine sterile and lower the risk of renal
damage until reflux resolves. Anticholinergic drugs
are given to treat bladder overactivity



o[f we fail to keep urin sterile go for 1

o
h tyio 2

e fer~
(e- &NP ylcﬁtﬂ/\ f/U(e meqlly inyeSsive:

(ureteroneocystostomy+ ureteroplasty) or subureterab
injection

Indication for surgery:

If it is not possible to keep the urine sterile and reflux
persists

If acute pyelonephritis recurs despite a strict medical
regimen and chronic suppressive antimicrobial therapy.

If increased renal damage is demonstrated by serial
excretory urograms or nuclear scan.

High grade reflux (grade IV or V - not an absolute
indication)
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Definition e e by e e & o
Hypospadiasis a congenital deformity in which the
opening of the urethra (the meatus) occurs on the
underside (ventral) part of the penis, anywhere from

the glans to the perineum. It is often associated with a

hooded foreskin and chorgge (ventral curvature of the
penile shaft).

It is the most common congenital malformation of
the urethra. It occurs in 1 in 250 live male births

4-the wro e P/o)(.‘wa’ He meatud the nore the S&Ier.’b og ‘MjpoquJmS



Foreskin \

Opening of Hooded

urethra foreskin
Glans | (urethral
tus)
\_ | mea
Underside ~ J Possible sites
of penis of urethra
| opening

Scrotum

With hypospadias, the opening of the urethra

Normally, the opening of the urethral meatus is located on the underside of the penis or

is located at the tip of the penis. near the scrotum.






Hypospadias can be classified according to the
anatomical location of tl}éejr %Hgthral meatus

useelly doesi 't a

e Anterior (or dista )—glanular, coronal, and
&

subcoronal (~50%) ok Lol

» Middle—distal penile, midshaft, and proximal

penile (~30%) (alZ ~elbce pt ts pediatiic orolagaf
1 reassure Parea\h

e Posterior (or proximal)—penoscrotal, scrotal, and
perineal (~20%)




Glanular
Anterior (509%)
Subcoronal

Distal penile =

— Middie (30%)
Midshaft

~~ Posterior (209%)




Subcoronal Midshaft Penoscrotal



Hypospadias results from incomplete closure of
urethral folds on the underside of the penis during
embryological development.

This is related to a defect in production or
metabolism of fetal androgens, or the number and
sensitivity of androgen receptors in the tissues.



A full clinical examination will make the diagnosis.
However, it is also important to seek out associated
abnormalities that will need treatment
(undescended testes, inguinal hernias, and
hydroceles).

Patients with absent testes and severe hypospadias
should undergo chromosomal and endocrine
investigation to exclude intersex conditions

#reassure family:
1) shouldn’t do circumecission before age of 1y (that done at tjme of deffinitive

hypospadias repair)

&) this congenital pathology will not increase incidence of UTT or not affect fertility
or erection in the future



Whatever the site of hypospadias!
7\ ttt of choice ( doing cosmatic &-functional surgery)

Surgery is indicated where deformity is severe,
interferes with voiding, OR is predicted to interfere with
sexual function. Surgery is now performed between 6
and 12 months of age.

Local application of testosterone for 1 month
preoperatively can help increase tissue size.

The aim of surgery is to correct penile curvature
(orthoplasty), reconstruct a new urethra, and bring the
new meatus to the tip of the glans using urethroplasy,
glanuloplasty, and meatoplasty techniques.



These include bleeding, infection, urethral strictures,
meatal stenosis,urethrocutaneous fistula, urethral

diverticulum, and failed procedures requiring
reoperation



Nocturnal enuresis:psge £ v durs tep il

* Enuresis is normal but involuntary voiding that
occurs at an inappropriate time or social setting,
during the day, night, or both.

e Nocturnal enuresis :

describes any involuntary loss of urine during sleep.




Prevalence
Age (years)

1¢1 sx BERE SAE RRAE AR AR e

7-1 SX

1-2%

Males

15-20%
i




Classification

« Primary: never been dry for more than a 6-month period

« Secondary: re-emergence of bed wetting after a period of being
dry for at least 6 months

Etiology
« Familial
« Delay in functional bladder maturation

« Altered antidiuretic hormone (ADH) secretion; abnormal .
decrease in ADH levels at night causes increased urine production
(nocturnal polyuria)

o Altered sleep/arousal mechanism
« Psychological factors
e UTI (1% of cases)



» History: frequency of episodes; daytime symptoms; new
or recurrent; family history; UTIs; bowel problems;
psychosocial history

K,Usua,lly every thing is normal

 Examination: exclude organic causes (neurological
disease)

e Investigation: urinalysis (infection, specific gravity is
reduced in nocturnal polyuria, glucose, protein); voiding
diary



e Behavioral

Provide reassurance; bladder training; motivational
techniques to improve the child’s self-esteem:;
conditioning therapy (an alarm is connected to the

child’s underwear, which is triggered with the first fe

drops of urine). e¥




Wet Alarm Therapy

DRI-Skeeper Edlipse
Wireless Alarm Unit

(=

Sensor




Pharmacological

« Imipramine—a tricyclic antidepressant with
anticholinergic,antispasmodic properties.

Only one used:

« DDAVP or desmopressirﬂésynthetic analogue of

ADH) given intranasally or orally or ( suplingual tablet)
1h before bedtime

* Prognosis

® 15% of patients have spontaneous resolution of
symptoms per year.



Posterior urethral valves

Congenital valve in

(P U V) prostatic urethra only|ir

male pt

Definition
Posterior urethral valves (PUV) are abnormal congenital
mucosal fold in the prostatic (posterior) urethra causing
lower urinary tract obstruction. Incidence 1in5000 male.
leed Cigh p. i Badde/ o back 0p ko Widrey ; induciury ) foile

Cause:

Normal male urethra has small, paired lateral folds
(plicae colliculi) found between the lateral, distal edge
of verumontanum and lateral urethral wall.

PUVs probably represent a congenital overgrowth of
these folds from abnormal insertion of Wolffian ducts
into the posterior urethra during fetal development.



Normal System Posterior Urethral Valves (PUV)

© 2014 The Cruldren's Hospital of Philagelipha



The , or mountain ridge, is a distinctive
landmark in the urethra, important in the
systemic division of posterior valve disorders:

Type I - Most common type; due to anterior fusing of
the plicae colliculi, mucosal fins extending from the
bottom of the verumontanum distally along the
prostatic and membranous urethra

Type II - Least common variant; vertical or longitudinal
folds between the verumontanum and proximal
prostatic urethra and bladder neck

Type III - Less common variant; a disc of tissue distal
to verumontanum, also theorized to be a developmental
anomaly of congenital urogenital remnants in the
bulbar urethra



Vaaliy we dedect mademle
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Prenatal US features

These include bilateral hydroureteronephrosis, dilated bladder with elongated
ectatic posterior urethra, thick-walled bladder, oligohydramnios (reduced
amniotic fluid), and renal dysplasia.

Early features are associated with poor prognosis.

Newborn and infants

These children have respiratory distress (secondary to pulmonary hypoplasia),
palpable abdominal mass (hydronephrotic kidney or distended

bladder), ascites, UTI, electrolyte abnormalities, and failure to thrive.

Older children

Milder cases may present later with recurrent UTI, poor urinary stream,

incomplete bladder emptying, poor growth, and incontinence. There is a risk
of renal failure, vesicoureteric reflux, and voiding dysfunction

(overactive or underactive bladder), also described as valve bladder syndrome.



Investigation

« Ultrasound scan of kidneys and bladder.
MCO6 . Shovld be diacynosed ducive, ida

« VCUG shows disten ed%afgﬁ elongated posterior
urethra, partialy filled anterior urethra,bladder
neck hypertrophy; GOLD STANDARD FOR
DIAGNOSING PUV.

» Isotope renal scan (MAG-3, DMSA) assesses renal
function.

« Video urodynamics allows diagnosis of associated
voiding dysfunction, urethra, bladder neck



/pp bad UQ[VC;LGSI/\ grade ’%UX, {fabcalaJG’z!
bledde™{ bil-deral (el

Figure 15.9 VCUG in infant with posterior urethral valves shows dilated
elongated prostatic urethra and thickened bladder neck.




there is
MO UG —o Valie! —oatheler” iaSorbio~ o flon Valve
Treatment:encve —wwel — dbtele” it
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in bladder~ 7 pe

COMMENCE PROPHYLACTIC ANTIBIOTICS IMMEDIATELY, CHECK SERUM
.ELECTROLYTES DRAIN THE BLADDER WITH A PEDIATRIC FEEDING
TUBE. IF THERE IS IMPROVEMENT, CYSTOSCOPY AND TRANSURETHRAL
ABLATION OF VALVE (CUTS AT 5 AND 7 O°CLOCK WITH
ELECTROCAUTERY) IS RECOMMENDED (COMPLICATIONS INCLUDE
URETHRAL STRICTURES).

IF UPPER TRACTS REMAIN DILATED WITH RAISED CREATININE AFTER
BLADDER DRAINAGE, A TEMPORARY CUTANEOUS VESICOSTOMY IS
INDICATED (COMMUNICATING STOMA BETWEEN THE BLADDER DOME
AND SUPRAPUBIC ABDOMINAL WALL, ALLOWING FREE DRAINAGE OF
URINE). AN ALTERNATIVE IS URETEROSTOMY DRAINAGE. VALVE
ABLATION IS PERFORMED AT A LATER STAGE.



Extrophy of the Bladder,

IAbsence of bladder coverage (by abnormal wall)

ewly fare.

Bladder extrophy results from defective
development of the anterior bladder and lower
abdominal walls, leaving the posterior bladder
wall lying exposed on the abdomen.

M:F >2:1

Risk increased in family , younger maternal age
and increased parity.



i Urogental  Urnary bladder
e wogenia s

Allantois

Cloaca

Perineum

Urorectal membrane

- sepum
Cloacal ~ Hindgut Anorectal canal

membrane



Embryology

An embryological malformation results in the
abnormal overdevelopment of the cloacal
membrane, which prevents in-growth of lower
abdominal tissues. The cloacal membrane normally
perforates to form the urogenital and anal openings,
but in extrophy there is premature rupture, resulting
in a triangular defect below the umbilicus. The
timing of this rupture determines the type of defect
(bladder extrophy, cloacal extrophy, OR epispadias).



Associated anomaly:
Urinary tract defect:VUR.

<  Bone defect: Widening of the pubic symphysis
Genital defect:Epispadias.

* Musculofascial defect: Inguinal , femoral hernia.

—




Investigation O
» Typical features seen on prenatal ultrasound scan
include :

- lower abdominal wall mass
absent bladder filling
low-set umbilicus

small genitalia

abnormal iliac crest widening.




Management

< At birth, cover the bladder with plastic film and irrigate
regularly with sterile saline.

< Trauma to the bladder mucosa can eventually result in
squamous metaplasia, cystitis cystica, or
adenocarcinoma and squamous cell carcinoma after
chronic exposure.

Dr said:

1) cover bladder mucosa with guze or wet sponge to avoid dryness
of bladder mucosa

&) reffared pt to tertiary center to deal with pt (immediatly)



Selected cases are suitable for one-stage repair, but most require
a three-stage procedure:

Newborn: lpelviq osteotomy (cuttingig)bone to correct deformity)
with external fixation with closure of bladder, abdominal wall,
and posterior urethra

6—12 months: epispadias repair

4—5 years: Bladder neck reconstruction (Young—Dees—
Leadbetter procedure) and anti-reflux surgery (ureteric
reimplantation) are performed when there is adequate bladder
capacity and children can participate in voiding protocols.

- Where bladder capacity is too small, bladder augmentation or
urinary diversion is required.



Prognosis

@ Even with successful surgery, patients may have
long-term problems with

Incontinence

Urinary reflux
Repeated UTT

Bladder adenocarcinoma
Colonic adenocarcinoma
Uterine prolapse

@ Sexual function and libido are normal in extrophy
patients.



Epispadias , __
» The urethra open in the dorsal surface of the penis any

where from the glans, penile shaft or most commonly the

penopubic region .

 Etiology represents failure of closure of the cloacal
membrane, resulting in the bladder and urethra opening
directly through the abdominal wall

* M:F ... 51
* High morbidity -+ incontinence, infertility, reflux.




Management

at 6—12 months >> This involves urethroplasty with
functional and cosmetic reconstructionj:of the external

genitalia (penile lengthening and correction of chordee) .
Weepinz deells i nsCana) orthotopic PoSitina

The modified Cantwell-Ransley technique is commonly
used in males. It describes mobilizing the urethra to the
ventral aspect of the penis, with advancement of the
urethral meatus onto the glans with a reverse MAGPI
(meatal advancement-glanuloplasty) .

From age 4—5 years >> when children can be toilet
trained, bladder neck reconstruction can be
performed (Young—Dees—Leadbetter procedure). This
achieves continence, and any bladder residuals may then
be emptied by urethral catheterization.



Phimosis o

Tight foreskin, causing recurrent infection -UTI- (collection/of bacteria under forskin)+ ballooning of foreskin during

Is when the foreskin cannot be
retracted behind the glans.

e A physiOIO% ical phimosis is
present at birth due to win ime mprove

adhesions between the ;5o o reses

fOI'eSkln and gl ans. corticosteroid cream

*if not improved we do

 As the penis develops, “"
epithelial debris (smegma)
accumulates under the
foreskin, causing gradual
separatlon

» 90% of foreskins are retractile
at age 3 years , (<1% of
phimosis at age 17)

Retracted
foreskin

\\é\
)

The unretracted foreskin and prepuce cover the penis.
Retraction of the foreskin uncovers the head of the
penis.




#Pathological phimosis--> secondary to scars in foreskin

*Treatment™

N ()
k) Circumcision |

For Information,

e Recurrent balanitiS  viit www.epainassist.
in uncircumcised ai
males can cause new
phimosis

Uncircumcised
Penis

Foreskin

Circumcised
Penis

Glans of Penis

Urethral Orifice




Treatment

Older children with phimosis, suffering recurrent
infection (balanitis), can be treated with a 6-week
course of topical 0.1% dexamethasone cream, which
acts to soften the phimosis and allow foreskin
retraction (avoid circumcision where possible).

Adults may require a dorsal slit or circumcision for
recurrent balanitis, voiding obstruction, or
difficulties with sexual intercourse.



Paraphimosi

S —

Serioug pathology !

» Paraphimosis is when the uncircumcised foreskin is
retracted under the glans penis and the foreskin
becomes edematous, and cannot be pulled back over
the glans into its normal anatomical position.

phimosis

L

" Retract foregkint left it
_ " backward retracted

Ring arround glang
¢
[ncreage with time

bez of edema

paraphimosis ¢

Pt may develop gangerine or
necrogig of glang ¥




It occurs most commonly in teenagers or young men
and also in elderly men (who have had the foreskin
retracted during catheterization, but where it has not
been returned to its normal position).

Paraphimosis is usually painful. The foreskin is
edematous and a small area of ulceration of the
foreskin may have developed.



Treatment :

e Manual reduction is preferred using ice packs, elastic
compression, and topical anesthetic such as 2% lidocaine gel.

» Operative dorsal slit may be required in refractory cases.

» Elective circumcision for definitive treatment
(paraphimosis tends to recur).

Figure S. Paraphimosis Reduction

Feprinifed with perinisSSion from BEBarones JSG. Flersher AT FPed Ermerg
CTare 71992 95 2090 = 7993 L ippincoit VWwWilirams & VWilkins.




5
"Disorder of sexual differentiations:

ARE DEFINED AS CONGENITAL CONDITIONS

IN WHICH THE DEVELOPMENT OF CHROMOSOMAL,
GONADAL, OR ANATOMICAL SEX IS ATYPICAL.

THEY ARE ESTIMATED TO AFFECT 1 IN 4500 BIRTHS.



DSD are subdivided into:

*SEMINIFEROUS TUBULE DYSGENESIS(KLINFELTER
SYNDROME XXY,46XXMALE).

*TURNER SYNDROME 45XO.
*TRUE HERMAPHRODITES 46XX,XY WITH BOTH OVARIAN
AND TESTICULAR TISSUE.

*MIXED GONADAL DYSGENESIS (STREAK GONADS AND
AMBIGUOUS GENITALIA).

*PURE GONADS DYSGENESIS (FEMALE WITH STREAK
GONADS).



Diagnosis:

*DETAILED HISTORY AND MATERNAL HISTORY ESPECIALLY
DRUGS USED DURING THE PREGNANCY AS STEROID AND
CONTRACEPTIVE PILLS

*GENERAL EX MAY SHOW ASSOCIATED SYNDROME
,EVIDENCE OF DEHYDRATION, POSITION OF URETHRAL
MEATUS ,CARFUL PALPATION MAY SHOW THE PRESENCE OF
TESTES AND THE PRESENCE OF FEMALE
PSUDOHERMAPHRODITES.

CHROMOSOMAL ANALYSIS CONFIRM KARYOTYPE.

*SERUM ELECTROLYTE ,TESTOSTERONE ,DHT FOR SALT
WASTING IN CAH.

*17 HYDROXY PROGESTERONE DONE AFTER 3 DAYS CAN
DIAGNOSE 21 HYDROXYLASE DEFICIENCY.

*HCG STIMULATION TEST CAN DIAGNOSE ANDROGEN
RESISTANCE AND 5A REDUCTASE DEFICIENCY.



Treatment

A MULTIDISCIPLINARY APPROACH IS REQUIRED WITH
FULL PARENTAL INPUT. GENDER ASSIGNMENT OF
AMBIGUOUS GENITALIA IS GUIDED BY THE FUNCTIONAL
POTENTIAL OF GONADAL TISSUE, REPRODUCTIVE
TRACTS, AND GENITALIA, WITH THE AIM OF OPTIMIZING

PSYCHOSOCIAL WELL-BEING AND PRODUCING A STABLE
GENDER IDENTITY.

PATIENTS HAVE A HIGHER RISK OF GONADAL
MALIGNANCY, WHICH REQUIRES SURVEILLANCE
AND/OR REMOVAL OF GONADAL TISSUES AND HORMONE
REPLACEMENT.



“Benal cysts and
Benign renal tumars



*Renal cyst :

*The most common (70%) are simple cysts, present in >50%
of those aged >50y.

*Rarely symptomatic, usually incidental finding on
abdominal imaging



Etiology :

(IDevelopmental - Multicystic dysplastic kidney (MCDK)

([ Genetic Autosomal recessive polycystic kidney disease
(ARPKD),

massive kidneys with early renal failure in children associated
with hepatic disease and blood vessels of brain and heart

Jautosomal dominant polycystic kidney disease (ADPKD),

progressive bilateral disease leading to hypertension and renal
fallure associated with hepatic cysts and cerebral aneurysms



LCysts associated with systemic disease

LJ- Von Hippel-Lindau syndrome (VHLS), renal cysts, cerebellar and
retinal hemangioblastomas, pancreatic and epididymal cysts

30-40% incidence of renal cell carcinoma

[ tuberous sclerosis (TS)

Autosomal dominant syndrom charactrized by mental retardation,
epliepsy , adenoma sebacaum , and other hamartomas

(1 Acquired Simple cysts, acquired cystic renal disease, medullary
sponge kidney (MSK): dilatations of the collecting ducts usually
benign course, but predispose to calcium phosphate stones

Malignancy Cystic renal cell carcinoma (RCC)



*Solitary (simple) cyst of the
kidney

The cyst:

- contains Clear Fluid & may contain altered
blood .

- Lined by Flat epithelium.

- Surrounded by Fibrous tissue



cyp
Usually ASYMPTOMATIC.

-Dull aching PAIN in the loin due to stretch of
renal capsule.

-A SWELLING may be felt in the loin.

-Clinical picture of complications (e.g. Hematuria
, pyuria...etc.)

v

Hemorrhage

-Rupture , pressure on ureter ( >
Hydronephrosis)

-Infection & Calcification.



A. FOR DX:

1 = U/Sin very helpful

Smooth wall

o Differentiates between SOLID 3 o
and CYSTIC lesions. . 2
= Clear fluid =2

» —

-
-

Sa8¥ NO SEPTA

2 > -
(a)Anechoic ( echolucent y : @ ::f'

...abscent of echoes )

o Features of cyst are:

(b) Posterior acoustic
enhancement

(c) Sharply marginated smooth
walls




+* el haws i uspedted
2, IVU-+ o

*o smooth amputated calyx.

beak , claw sign ; resulted from
stretching

of calyces by cyst

3. Renal angiography: (not done now) >

differentiate between CYST and TUMOR .

- Cyst > avascular
- Tumor - Hypervascular




*Cystic dysplastic kidneys. Micturating
cystourethrogram on an infant with
dysplastic kidneys on ultrasound showing
vesicoureteric reflux into tortuous ureters
and abnormal calyces with parenchymal
filling and blush.



Bosniak Renal Cyst (;lassification System £¥

accoldiusy TT aun  L3/0 Zontlast

Simple cyst with a hairline-thin wall.
No septa, calcifications, or solid components.
Water attenuation, no enhancement.

I

Septa: few hairline-thin in which not measurable
enhancement may be appreciated.

Calcification: fine or a short segment of slightly
thickened may be present in the wall or septa.

- High-attenuation: uniform in lesions (< 3cm) that
are sharply marginated and do not enhance.

IX

IIF - Septa:multiple hairline-thin in which not measurable
e Sould bllas op enhancement of septum or wall is appreciated.

- Minimal thickening of wall or septa, which may
contain calcification, that may be thick and nodular,
but no measurable contrast enhancement.

- No enhancing soft-tissue components.

wuah—klntrarenal: totally intrarenal nonenhancing high-
attenuating renal lesions > 3 cm

- Measurable enhancement
IIX Cystic mass with thickened irregular or smooth
/ walls or septa in which measurable enhancement

iy Lould treat flgm is present
VYely ; Parkia| ot (adical

“ephrectsuwmn) — o
X - Enhancing soft-tissue components

IV Clearly malignant cystic masses that can have all of
: the criteria of category III but also contain distinct
s lige 2 £ by eaphancing soft-tissue components independent of
ke the wall or septa




*Treatment :

*1-no ttt but follow up is required !

X tead flown tsvx\:j i/ "Lég gkt to prduce Sjm‘;[wS,SaoL«X pain, bulgz ol ,Sw(l(i‘g

or aw?fem’dw\s Sdn a$ Mf\i‘& o ﬁzuﬁ'a\ LommuniGhan bl-wf&’#“l 63544
> flyiclyed Sy

*2-if the cyst cause hydronephrosis , ttt > Aspiration of fluid in cyst
and sclerosing by 95% alcohol. sl (ECTe dess oo uect lnsvay gl o5 ]

—2 Excision maybe required.

3-Atypical cyst (hemorrhagic, thick wall or cloudy fluid) :

- PNA of content for analysis . Blood , high fat content or +ve
cytology gives high suspicion of malignancy .

- Excise the extrarenal portion of cyst .
- Partial nephrectomy maybe considered .



RENAL TUNMORS!  iaat

Classification Types
Epithelial Tumors Onocytoma
Papillary adenoma
| Mesenchymal Tumors Anglomyolipoma
Leiomyoma
Hemangioma
Reninoma
BENIGN
Schwannoma
Lymphangioma
Mixed Epithelial and Mixed epithelial and
. . | Mesenchymal Tumors stromal tumor
Angiomyolipoma R o
Metanephric Tumors Metanephric adenoma
Renal adenoma Metanephric
adenofibroma

Metanephric stromal
Oncocytoma it




*Oncocytoma

> a BENIGN RENAL EPITHELIAL NEOPLASM that arise from the

intercalated cells of collecting ducts that comprises approximately
5-9% of renal tubular epithelial tumors

» accounting for 3-7% of renal tumors , more common in males .
» They occur with RCC in 7-32% of the cases.

» Presentation :83% present as an incidental finding or with flank pain
or hematuria



%
gross appearance:

» mainly unilateral
» can be multiple and bilateral
» Mean size 4-6cm

Well defined fibrous
capsule with 10-20%

extending into the
perinephric fat

brown with a central scars
but no necrosis. gy



» Histological: organized eosinophilic cells originating from
intercalated cells of collecting duct , mitoses are rare and
they are considered benign , not known to metastasize.



*Diagnosis :
*oncocytoma cannot often be distinguished

radiologically from RCC , it may coexist with
RCC.

*rarely they exhibit a SPOKE WHEEL'
PATTERN on CT scanning ,

Characher<tic 0’@ CaCaon-2




U MANAGEMENTS

( \ A, el imted
HUGE >4, SWIALL Ay
‘Minimally invasive
PARTIAL/RADICAL techniquesh
NEPHRECTOMY 1- Radiofrequency

ablation (RFA). (less
than 3-4cm )

2- High intensity
focused ultrasound
(H|FU). Non invasive

therapeutic techniques that
uses non ionizing ultrasonic
waves
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» Rare benign clonal neoplasms , less than 1% , F>M, Senght st it Ak pin s o feilecs bomaoct
> 20% associated with tuberous sclerosis.

» TS syndrome(autosomal dominant) characterized by mental retardation ,
epilepsy , adenoma sebaceum , and other hamartomas (mean age 30) .

» frequently , AMLs are multifocal and bilateral.
» Solitary AMLs are more frequently found in the right kidney.



> Presentation:

»incidental finding >50% on US and CT, they may
present with

> flank pain,
> palpable mass, or painless haematuria.

» Massive and life-threatening retroperitoneal
bleeding occurs in up to 10% of cases

(Wunderlich's syndrome). ; spontaneous, nontraumatic renal

hemorrhage
U!ua{b seen i
Pregnant women appear to be at an increased risk

for hemorrhage .



AML is composed of PERIVASCULAR epithelioid
cells (PEC)
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e — ]oval, yellow to gray tumcf:r
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‘Gross appearance:




*Management :
1- asymptomatic AMLs can be followed with serial US if <4 cm .

2- symptomatic AMLs (bleeding) or >4 cm should be treated

surgically or by embolization.
/f Sﬂwﬂ@m@(lﬂ( (p.‘K/\ M%&ﬂ ol >4’(A/\/\

v . . 7.
*emergency nephrecgomy or selective renal artery embolization
may be life saving . tery me%( padelicls Syadtom)

*in patient with TS , in whom multiple bilateral lesions are
present , conservation treatment should be attempted .



Investigation :*~

*Ultrasound reflects from fat, hence a characteristic bright echo
pattern. This does not cast an ‘acoustic shadow’ beyond, helping to
distinguish an AML from a calculus.

» CT shows fatty tumour as low density in 86% of AMLs




Figure 1: Kidney ultrasound.Ultrasound reveals a homogeneous, well-defined, hyperechoic lesion
in the left lower kidney, which demonstrates the presence of macroscopic fat. Renal
angiomyolipoma is the most likely diagnosis
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» Renal adenomas are the most common form of benign renal
tumor . Their cause is unknown. incidence increase with age .

> It is traditionally classified into three distinct types :

1-renal papillary adenoma (the most common renal
epithelial
neoplasm )
2-renal tubular adenoma

3-alveolar renal adenoma



»7 - 23 % at autopsy

> M:F = 3:1

» Cytogenetics : which may exhibit trisomy of chromosome 7 &
17

» small cortical lesion < 1 cm

> Rarely symptomatic




012, Richard M. Jakowslki, DVM, PhD, DACV

gross appearance :
solid ,non-capsulated kidney tumor, and are
typically small.

Majority are solitary but may be
multifocal
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> Histological : organized cells with no atypia or little atypia



» Adenoma cells look much like low-grade RCC cells under a
microscope. In fact, while they are considered benign, there
is presently no known cellular classification to differentiate
them from RCCs. Many researchers and physicians regard
them as early stage precancers, to be treated accordingly.

» Controversy as to whether this represent benign or pre-
malignant neoplasm

» Incidental finding on CT



Management : Partial / radical nephrectomy if
mass > 3cm due to increase risk of meatstasis
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Other rare tumors:

*Leiomyoma

*Hemangioma

*Lipoma

* Juxtaglomerular cell tumors
*Fibroma

*Rhabdomyoma
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Renal tumors

‘_;__‘

Benign Malignant
1. Adenoma. l ‘
2. Angioma. | Primary Secondary
3. Angiomyolipoma. ) | —— "
Parenchyma (90%) Pelvis (10%)
1. Wilms' tumor. 1. Transitional cell carcinoma.
2. Renal cell carcinoma. ' 2. Squamous cell carcinoma. |
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Renal cell neoplasms

= Malignant renal tumors

= Renal cell carcinoma
* Nephroblastoma (wilm’s tumor

= Neuroblastoma



Renal cell carcinoma

(hypernephroma/ Grawitz’s tumor ) e« «

mignomer , becauge we
thought it originated from

*The commonest of renal tumours
=85% of renal malignancies
=constituting 2—-3% of all cancer deaths

*=The most lethal of all urological tumours, approximately 40%
of patients dying of the condition.

"more in males (M:F =2:1)

= peak incidence of sporadic RCC is between 50-70y of age.



Renal cell carcinoma
Risk factor

v'Smoking cigarettes doubles the risk of developing kidney
cancer.

v'Gender. Men are 2 to 3 times more likely to develop kidney
cancer than women.

v'Race. Black people have higher rates of kidney cancer.

v'Age. Kidney cancer is typically found in adults and is usually
diagnosed between the ages of 50 and 70.



v"Nutrition and weight Research has often shown a link between
kidney cancer and obesity, vitamins A, C, E, and fruit and vegetable
consumption are protective.

v"High blood pressure 7/

v'Overuse of certain medications esp. Painkillers containing
phenacetin Diuretics and analgesic pain pills, such as aspirin,
acetaminophen, and ibuprofen, have also been linked to kidney
cancer.

v'Occupational with asbestos and cadmium exposure

v"Chronic kidney disease



v'Long-term dialysis- -« «* <+ Lol 150 o davlopry P
The [/Uﬁ(wsf— cisle oF cley@/ap}@ flie CA

v'Family history of kidney cancer People who have
first-degree relatives with kidney cancer have an
increased risk of developing

v Anatomical risk factors include polycystic and
horseshoe kidneys.




Renal cell carcinoma
etiology

Genetic :

**Clear cell renal cell carcinoma:

This is associated with deletion of chromosome 3p and/or
mutations of the VHL gene.

Von Hippel-Lindau (VHL) syndrome

Half of individuals with this autosomal dominant syndrome,
characterized by pheochromocytoma, renal and pancreatic cysts,
and cerebellar hemangioblastoma,

develop RCC, often bilateral and multifocal.
Patients typically present in third, fourth, or fifth decades.




*Chromophobe RCC is a result of loss of chromosome 17

*A papillary variant of RCC also has an autosomal dominant
familial component, characterized by trisomy 7 and 17

*Tuberous sclerosis complex (TSC) is a genetic condition
associated with changes in the skin, brain, kidney, and
heart. People with TSC also have an increased risk of
developing angiomyolipomas of the kidney and kidney
cancer




» Origin :
RCC is adenocarcinoma of the renal cortex, arise from
Epithelium of proximal convoluted tubules

> Site :

Usually unilateral mainly from upper pole.
** Bilateral tumor (1-2%)

-®Von-HippeI Lindau disease

°@hereditary papillary renal carcinoma (gtc)



» Macroscopic picture:

*Mass (mainly from upper pole of kidney) infiltrating edge

= area of hemorrhage ,necrosis and scarring

m due to high lipid content

= They are usually circumscribed by a pseudocapsule of
compressed tissue

=7-20% are multifocal,10-20% contain calcification, and 10—
25% contain cysts or are predominantly cystic.

=usually invades the pelvis early, capsule late




» Microscopic picture:

Adenocarcinoma:

a. Cells:

* clear cell type (due to lipid, cholesterol and glycogen
content)

* or granular cell type (due to increased mitochondria in
the cytoplasm of the cell ).

b. Vascular CT. -



Spread :

e By Direct extension to adrenal gland (7.5% in tumors
>5 cm), through the renal capsule, into the renal vein,
inferior vena cava (IVC), right atrium

By Lymphatics to hilar and para-aortic lymph nodes

ﬁ Hematogenous to IM) bone (20%) liver (18%),
and brain (8%).
Q—-MaS}- CTMNNAC A o®<4m M‘{’QQ{'QQS jLO m@ ka/o/@ i the (uﬂ
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Histological classification of RCC

Collecting

»Clear Cel




Histological classification of RCC :

e Cleac @l
7 A

-Conventional (70-80%): arise from the proximal tubule; highly vascular; cells
clear (glycogen, cholesterol) or granular (eosinophilic cytoplasm, mitochondria)

e Papillary (10-15%): papillary, tubular, and solid variants; 40% multifocal

e Chromophobe (5%): arises from the cortical portion of the collecting duct

e Collecting duct (Bellini): rare; young patients; poor prognosis

* Medullary cell: rare; arises from calyceal epithelium; young, Black, sickle-cell
sufferers; poor prognosis



Grading is by the Fuhrman
system

** based on nuclear size , outline, and nucleoli

Grade 1 = well-differentiated
Grade 2 = moderately differentiated
Grade 3 and 4 = poorly differentiated

m;sl '."f' é{;
Staging is by the TNM
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Liver

Kidney

Tumour

Adrenal gland

Perinephric (Gerota’s)
fascia
Renal veins

Inferior vena cava

Ureter




Renal capsuie

Renal fascia separates
the kidney from the
suprarenal gland and
surrounding tisues.

Limits the spread of 3
peringphric absoess

Stage Il
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(b) Primary tumor invades perinephric tissue but
not beyond perinephric fascia or invades

adrenal gland (T3a)



(c) Primary tumor extends into renal veins or IVC below
the diaphragm (T3b);

above the diaphragm into right atrium or invades wall of
vena cava (T3c); or outside perinephric fascia (e.g.,
into liver, bowel, or posterior abdominal wall) (T4)



(d) N and M staging: involves multiple para-aortic
or paracaval nodes; pulmonary, bone, or brain
metastases (T1-4N2M1)



@ Table 6.13 TNM staging of RCC

Liver Adrenal gland .
. Tx PrimarytumorCanmombemssessssh) @@ 00
ey e T0  Noevidenceofprimarytumor
Renal veins ‘T Tu_mo_r <Z cm, lil_'pited tothe kidn_e_y _________________________
Tumour Inferior vena cava E;uftzg 1a Tumor is 4 cm or less, limited to kidney
Ureter kidney.  T1b  Tumor >4 cm but <7 cm, limited to kidney

Y A AR . e eemeeneddihen i bt das £
(perinephric) fascia

Tumor grossly extends into supradiaphragmatic IVC or heart;

invades wall of vena cava

Distant metastasis present




p ro g n O S | S -->Depends on T classification & staging

Box 6.5 Prognosis—5-year survival

e Organ-confined T1a RUSIOOUR =os 5urvival rate
T1b 80-90%
12 70-80%

e Capsular transgression/adrenal T3a 60-70%

e Renal vein or IVC thrombus T3blc 50-80% (25% with

IVC wall invasion)
e Visceral/lymph node involvement T4 or N+ 5-30%
e Distant metastasis M+ 5-100%

Nomograms have been developed to predict risk of recurrence

Reprinted with permission from Kattan MW, Reuter V, Motzer R|, Katz ], Russo P. (2001).
J Urol 166(1): 63-67.



Clinical presentation

\ . .
‘@ detected incidentally tmo)
»symptomatic presentation

**50% of patients present with hematuria

+*40% with flank pain

**30% of patients notice a‘mass

*+»10% patients exhibit the classic triad of hematuria, flank pain, and
mass




Clinical presentation

»symptomatic presentation

**25% have symptoms or signs of metastatic disease ( bone
pain, night sweats, fever, fatigue, weight loss, hemoptysis)

+»»pyrexia of unknown origin (9%),

*»*acute varicocele 5%

*lower limb edema &

++10-40% paraneoplastic syndromes *, with any disease
stage




gparaneoplastic syndromes

Table 6.14 Paraneoplastic syndrom%i o lease & cortin homeors

Syndrome associated with RCC  Cause

mmasssen ., d———
. e SEE——————
........................................................................ compression, or AV fistula
Hypoglycemia ‘Ectopic secretion of insulin |

: hepatic Unknown; resolves in 60—70% of
dysfunction (increased liver function patients post-nephrectomy
testing), fever, anorexia Treated by excising tumor by partial or radical
nephrectomy




> Clinical examination

may reveal abdominal mass, cervical
lymphadenopathy, non-reducing varicocele, or
lower limb oedema (both suggestive of venous
involvement).




Investigation :

CEC *»*Full blood count may reveal polycythemia or anemia.

(7 < kidney function test serum creatinine and electrolytes,
calcium,

LFT <sliver function tests

“*Urine cytology and culture: should be normal.

**Urine analysis > hematuria




Investigation :

**Radiological evaluation :

oAbdominal — pelvis US: cyst or solid , biopsy for diagnosis and staging.
~ best woo’u’l'lﬂ to d?aﬁmogis Pt wﬂt ECC
oCT scan : before and after contrast ; most important investigation

Unmg tract wille IV Gutcast
any solid-enhancing renal mass is considered a renal carcinoma until proven
otherwisell FiA, o ¢ guided FIUA (bispss) = CT in Pt suspeckel remal wass, except:

*Lymphadenopathy >2 cmis highly indicative of metastases
@ Suspechnay @ual absoss*’&i:é"i; i fever s & (gt

OMRI : with gadolinium contrast for imaging the : B ut kwa buphora & pesdsd ot 2 nehasiabe Gudl byeglonn
LA A LAL] Y 2indiadias £ FING in (znal wasses

Uinferior vena cava or renal vein (MRV)
Ulocally advanced disease

Urenal insufficiency



oPlain urinary tract (PUT) ) obliterated psoas shadow.

olVU pelvi-calyceal systemis—> Dilated, Enlarged
Amputated Distorted (DEAD))

oRenal angiography differentiates benign from
malignant (now replaced by CT), also , Angiography may be
helpful in planning partial nephrectomy or surgery for
horseshoe kidneys




oCT-guided fine needle aspiration (FNA) : limited value !

Ufalse-negative biopsy results
Urisks of hemorrhage (5%)
dtumor spillage (s

olf doubt persists, isotope renography is used.

***When RCC is diagnosed radiologically, staging chest CT
will follow and bone scan, if clinically indicated. Any
suggestion of renal vein or IVC involvement on CT may be
further investigated with Doppler USS or MRI.



Treatments modalities :,..........o..

localized or metastasis

/ 4 —o Prohiad nephle dow

“*Localized disease<” " o

/radical nephrectomy : f>+ -
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**gold-standard curative treatment of localized RCC'!

1. Transperitoneal , thoracoabdominal, flank incision

2. excise the kidney with the perinephris (Gerota fascia)

3. ipsilateral adrenal gland : tumors >5 cm , upper pole tumors, evidence of
adrenal invasion

4. With regional nodes : hilar , para-aortic , paracaval

e
olLaparoscopic approach : transperitoneal , retroperitoneal : masses of up to
10-12cm



partial nephrectomy :

*multifocal, bilateral tumors, particularly if the patient has VHL
syndrome or single functioning kidney

*small (<4 cm) tumors, even with a normal contralateral kidney

°local recurrence!

:Tumor ablation therapy : thermal ablation by heating
(radiofrequency ablation, or RFA) and cryotherapy



Treat. Count.

Not radiosensitive

Metastatic RCC :

lung, liver, bone subcutaneous sites, and central
nervous system

lligtive

»Nephrectomy for palliation of symptoms (pain, hematuria)

»if inoperable, arterial embolization can be helpful

»>Hormone therapy and cytoxic chemotherapy : have little role

» Radiotherapy : is useful for palliation of metastaticlesions in bone and brain, and in
combination with surgery for spinal cord compression




> Immunotherapy : ...

*IL-2 (Aldesleukin)
*Interferon A-2b ez PCC very wescalar % flebuce lots £ vesdes

»*» Molecular targeted therapiesﬁ: Sunitinib, Sorafenib, Temsirolimus,
Everolimus, Bevacizumab

» Palliative care : megestrol acetate, steroids

You Con o efusta Secloms
fﬂ poseted oth qQJcer neplececborin == quen it ia bitin (ms fype 4 ﬁhaﬂd%}

**Resection of a solitary metastasis is an appropriate option for a
small number of patients, usually a few months after nephrectomy,

to ensure the lesion has remained solitary



Nephroblastoma ( wilm’s
tumour)

**Originated from the primitive embryonic cells

*»»Pathologically contains renal tissue with various degree of
differentiation

Produces a mixed histological picture of epithelial structures
Resembling tubules and variety of mesenchymal tissues

*»Affect 1:10000 live birth , it is the 4" malignancy in children,
represent 10% of childhood malignant tumour

**Almost equal in both sex

**It is may be familial in 1-2% of cases



60% presented before the age of three years
90% presented as abdominal mass
10% of tumours are bilateral

40% have metastatic spread at presentation, but don’t
prevent cure

J Diagnosis : can be confirmed by US and CT scan

JTreatment : with nephrectomy and postoperative
chemotherapy and radiotherapy



JPrognosis :

Stage 1 ( localized to kidney) has 3years survival of
>90% and cure rate 90%

Stage 4 (Hematogenous spread) has 3years survival
less than 30%




-10% of childhood malig.

-75% of renal tume
-50 - 70 yrs old

Incidence -3 -4 yrs old
-d=Q - More in £
-Bilat 5 - 10 % - Mainly untilateral
Pathol - Embryonic tissues -PCT
arhology -Early capsule & Late pelvis -Early pelvis & Léate capsule
- Mixed tumor - Adenocarcinoma

-Main present: abd. Mass
-Associated $: familial types
-pain, hematuria, HTN.

Cc/P

-Main present: hematuria
- Associated $: paramalignant
- pain, mass, 2ry varicocele

-|VP: displaced pelvi-calyceal
) h system (rarely invaded)
Lnvestigations

Preoperative

-IVP: DEAD

U/S + CT + Ascending pyelogram + PUT + Staging +

- Operable: Radical resection
-Inoperable: chemotherapy
then resection +
radiotherapy for
malignant LN
- Post-op.: chemotherapy or
radiotherapy

Treatment

- Radical nephrectomy.
-In advanced tumors:
symptomatic TTT

80 % 5 year survival

Prognosis

-60 % 5 year survival
-70% 3 year survival




Secondary renal tumors

lung (20%)

breast (12%)

stomach (11%)

Albuminuria and hematuria are common

pain and renal insufficiency are rare
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The urinary system

N’
e F

Upper urinary tract 3 Lower urinary tract
Saa” S’

-They include:

| v'The urinary
bladder,

v'The urethra.

-It includes:
v'2 kidneys,
v 2 ureters.

Urinary
bladder

Urethra




Rectum Urinary bladder Rectum Urinary bladder

D /
Uterus / /

;;ﬂ} 4

£ s

Vagina : A

Prostate N
Symphysis
Urethra pubis
Urethra
Male Female

* The urinary bladder is a hollow, collapsible muscular sac that stores
and expels urine

Urinary Bladder - coltect urine (s00-700 mi)
* situated in the pelvic cavity posterior to the pubic symphysis.
* In males, it is directly anterior to the rectum
* infemales, it is anterior to the vagina and inferior to the uterus



Urogenital

diaphragm
External urethral External urethral
orifice sphincter
ifferen

Male urethra dﬁe ence Female urethra

1 Long 1 Short,,

2 Length= 18- 20 cm 2 Length=4 cm

3 Function— 3 Function—only urination

1) urination 4 Course- nearly straight

ii) ejaculation of semen
4 Course- curved (double)

5 Foley cathetarisation is easy

Prostatic urethra —

Membranous
urethra

Bulbourethral
gland

5&3;

Spongy (penile)
urethra

—
\\ﬂ

Penis

e
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External urethral ori

Detrusor

Internal urethral
sphincter

Urogenital
diaphragm

External urethral
sphincter



Ureter

Peritoneum ——

i

Detrusor —-‘
muscle \ ?

Ureteral
openings

Transitional epithelium
Lamina propria

Internal urethral Submucosa

sphincter

External urethral
sphincter



What is Bladder Cancer?

- Bladder cancer is the second most
common urological malignancy,
accounting for 5000 deaths in the UK
in 2001. This represents 3% of all
cancer deaths.

- Incidence is ~13,000 per year,
indicating that the majority of patients
have curable or controllable disease.




Risk factors

Smoiuwy s Lave deeder o0ir (Eidual in bladle™ o5t Urinationn

-/M are 2.5 times more likely to develop the disease than

women, may be associated with greater urine residuals in the
bladder.

* Age increases risk , most commonly diagnosed in the 8th
decade and rare <50 years.

* Racially, Black people have a lower incidence than White

people, but inexplicably they appear to carry a poorer

prognosis.
* Environmental carcinogens found in urine, are the major

cause of bladder cancer.




- Chronic inflammation of bladder mucosa: bladder stones, long-
ter Catheters ——P/&fq%@, «'mw*o})[}i?eé of” C@vméOSQJ >>Ql|- ok (sl 5&&@@[@@1&) &CU&W‘OUC CE“ {_\A?e O’g\d\a&&ey\ @

« Smoking isjhinmjmge of bladder cancer in the developed
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» Occupational exposure to carcinogens, in particular aromatic
hydrocarbons like aniline

* Drugs: phenacetin and cyclophosphamide.
» Pelvic radiotherapy. Especially for females with cervical cancer




Bladder cancer: pathology and staging

* Benign tumors of the bladder, including inverted
papilloma and nephrogenic adenoma, are uncommon.

* The vast majority of primary bladder cancers are
malignant and epithelial in origin.

Lrans:tional



Types of Bladder Cancer

* >90% are transitional cell carcinoma (TCC)
* 7% are squamous cell carcinoma (SCC)

more CBwawmon

*75% areLC in areas where schistosomiasis is endemic <irai 2 &99pt)

* 2% are adenocarcinoma

* Rarities include phaeochromocytoma, melanoma, lymphoma,
and sarcoma arising within the bladder muscle

* Secondary bladder cancers are mostly metastatic
adenocarcinoma from gut, prostate, kidney, or ovary




Obstruction
GQuse blz&w
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» Tumour spread : los Gause gﬂﬂ o 7 22T
muscle

» Direct “tumour growth to involve the detrusor] the
- :ureterlc orifices, prostate, urethra, uterus, vagina,
" perivesical fat, bowel or pelvic Slde walls.

» Implantation into wounds/percutaneous catheter tracts.

» Lymphatic infiltration of the iliac and para-aortic
nodes.
yle

» Haematogenous, most commonly to liver (38%), lzijﬁcg
(36%), adrenal gland (21%), and bone (27%). Any other
organ may be involved.

that is
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to have bladder CA it is CI to insert Subrapubic catheter (Cystostomy);bcz of frisk of percutanous catheter tract seeding,therfore you should

admite

the petient and do Cystoscope and insert a foly's catheter under vision



» Histological grading

is divided into: well, moderately, and poorly
differentiated (abbreviated to G1, G2, and G3
respectively).

» Staging

is by the TNM (1997) classification. All rely upon
physical examination and imaging.




s
Table 6.8 2002 TNM staging of bladder carcinoma T2b

Tx ..... Primy"‘y“ umor Cammot bemd .......................... Lamina \ e "._ : ‘. : Superficial
To ... GOSHISCECIPIMGEREIOr . propria N muscle

] Ta Noninvasive papillary carcinoma ~Specliscial bladder ch (ouby o wmuzeSa)

g Cadnomamsw B e

W1 Tumor invades subepithelial connective tissue !
................................................... Ta &) Serosa

Tumor invades muscularis propria (detrusor): T2a inner half; T2b

A media outer half

]
F ™ Tumor invades beyond muscularis propria into perivesical fat Tiszs
£

T3a = microscopic; T3b = macroscopic (extravesical mass)
T4a Tumor invades any of prostate, uterus, vagina, bowel
T4b Tumor invades pelvic or abdominal wall wall

T3b

Deep
muscle

Nx w (iliac and para-aortic)lymph nodes cannot be assessed 5
No  No regional lymph node metastasis e
N1 Metastasis in a single lymphnode <2 cémvin greatest dimension

N2 Metastasis in a single lymph node 2-5 cm or multple nodes <5 cm -

greatest dimension




Urothelial carcinoma
(transitional cell carcinoma)

» Urothelial carcinoma (transitional cell carcinoma) UC may be single or
multifocal.

» Because 5% of patients will have a synchronous upper tract UC and
metachronous recurrences may develop after several years, the urothelial fi
eld-change theory of polyclonality is favored over the theory of tumor
monoclonality with implantation (seeding).

» Upper urinary tract cancer can present with bladder cancer in 20-30%

because of urine flow which leads to malignant cells implantation &lhile
¥ bladder cancer can present with upper urinary tract cancer in 2-3%.




less Yo Tz T2/ T2/ T+
» Primary TCC is considered clinically as superficial or muscle-
invasive:

» 70% of tumours are papillary, usually G1 or G2, exhibiting at least 7
transitional cell layers covering a fibro-vascular core (normal
transitional epithelium has ~5 cell layers).

» Papillary TCC is usually superficial, confined to the bladder mucosa
(Ta) or submucosa (T1). 10% of patients subsequently develop muscle-
invasive or metastatic disease.

» However, a subset of superficial TCC, G3T1 tumours, are more
aggressive, with 40% subsequently upstaging.

» 10% of TCC have mixed papillary and solid morphology and 10% are
solid. These are usually G3, half of which are muscle-invasive at
presentation.



CIS srebaal phcier cp

» 10% of TCC is flat carcinoma in situ (CIS). This is poorly
differentiated carcinoma, but confined to the epithelium and
associated with an intact basement membrane. 50% of CIS lesions
occur in isolation; the remainder occur in association with muscle-
invaiiﬂve Ing

» CIS usually appears as a flat, red, velvety patch on the bladder
Mucosa; 40% ot such-iesions are CIS, the remainder being focal

cystitis of varying aetiology.

%CU\S{DS'C@FL\:CM}L 14/ b/aciclef— (A r’f F{ P[@{@A‘IL@J HAR paM’eSS hewatorio
— T




Cystoscopy show a superficial papillary tumor
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CIS..cont..
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» The cells are poorly cohesive’, up to 100% of patients with
CIS exhibiting positive urine cytology, in contrast to much
lower yields (17-72%) with G1/2 papillary UC.

» From 40% to 83% of untreated CIS lesions will progress to
muscleinvasive UC, making CIS the most aggressive form of
superfi cial UC.

oA bladde™ Ch




+ Most dunepetus type o Superfascial bladde™ CA 1s (/S
¥least e “ ~ s /9 UN LMP

PUNLMP

« Papillary urothelial neoplasm of low malignant
potential (PUNLMP) The World Health
Organization (WHO) defines PUNLMP as a
papillary urothelial tumor that resembles an
exophytic urothelial papilloma but shows
increased cellular proliferation exceeding the
thickness of normal urothelium.

« They are typically small (1-2 cm) and have
little, if any, cytological atypia.

« Treatment and follow-up are the same as for
low-grade noninvasive urothelial carcinoma.




Squamous cell carcinoma
[900(‘6( P/oﬁmoS/‘( theon i(bmﬁi‘){om’ cell CA

» Squamous cell carcinoma

» SCC is usually solid or ulcerative and muscle-invasive at presentation.
SCC accounts for only 1% of UK bladder cancers. SCC in the bladder is
associated with chronic inflammation and urothelial squamous
metaplasia, rather than CIS. In Egypt, 80% of SCC is induced by the
ova of Schistosoma haematobium. 5% of paraplegics with long-term

catheters develop SCC. Smoking.is also a risk factor for SCC.
lonﬂ lerw Callude/s bladdes Stones

» The prognosis is better for bilharzial SCC than for non-bilharzial
disease, probably because it tends to be lower grade and metastases
are less common in these patients.



Adenocarcinoma

» Adenocarcinoma is rare, usually solid/ulcerative and carries
a poor prognosis. One thlrd originate in the urachus, the
@m@gw% located deep to the bladder mucosa

in the dome of the bladd%eﬁlt;m Dby sl Sptnonblces o, ssrmndohas s o by i

o Adenocarcmoma is a long-term (10 years) compllcatlon of
~bladder exstrophy and bowel implantation into the urmary»(z;gif

tract, particularly bladder substitutions and ileal conduits i)
after cystectomy.

» There is association with cystitis glandularis, rather than
CIS.



Bladder cancer:
presentation

» Symptoms
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» The most common presenting symptom (85% of cases) is painless héematuria.
This may be initial or terminal if the lesion is at the bladder neck or in the
prostatic urethra. 35% of patients >50 years and 10% <50 years with
macroscopic haematuria have bladder cancer. History of smoking or

occupational exposure is relevant.

» Asymptomatic microscopic haematuria, found on routine urine stick-testing. Up
to 16% of females and 4% of males have stick-test haematuria: less than 5% of
those <50 years, while 7-13% of those >50 years will have a malignancy.

» Pain is unusual, even if the patient has obstructed upper tracts, since the
obstruction and renal deterioration arise gradually, Pain may be caused by

locally advanced (T4 disease).



dysurig

» Filling-type lower urinary tract symptoms, such as urgency or suprapubic pain.
There is almost always microscopic or macroscopic haematuria. This so-called

malignant cystitis is typical in patients with CIS.

» Recurrent urinary tract infections and pneumaturia due to malignant colovesical
fistula, though less common than benign causes (diverticular and Crohn's disease).

» More advanced cases may present with lower-limb swelling due to
lymphatic/venous obstruction, bone pain, weight loss, anorexia, confusion, and
anuria (renal failure due to bilateral ureteric obstruction).

» Urachal adenocarcinomas may present with a blood or mucus umbilical discharge
or a deep subumbilical mass (rare).



» Signs
» General examination may reveal pallor, indicating anaemia due to
chronic renal impairment or blood loss.

» Abdominal examination may reveal a suprapubic mass in the case of
locally advanced disease.

» Digital rectal examination may reveal a mass above or involving the
prostate.




Bladder cancer: diagnosis and staging

» After a urinary tract infection has been excluded or treated, all
patients with microscopic or macroscopic haematuria require
investigation of their upper tracts, bladder and urethra. Usually,
renal ultrasound and flexible cystoscopy: performed under local

anaesthesia, are first-line investigations.

» If these fail to find a cause, an IVU or CT scan and urine cytology are
justified second-line investigations.

» Patients with predominantly filling-type LUTS, suprapubic pain, or
recurrent UTIl/pneumaturia should also have urine cytology and
cystoscopy.
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» CT scan before and after IV contrast is becoming the first-line
radiological investigation of haematuria. It is faster and more
sensitive than ultrasound or IVU in the detection of renal
(parenchymal and urothelial) and ureteric tumours. However, it
carries a higher radiation dose and is more expensive.

» CT scan also detects some bladder tumours, but may overcall bladder
wall hypertrophy as tumour and will miss flat CIS and urethral
pathology.

» Thus it cannot replace cystoscopy. If there is hydronephrosis in
association with a bladder tumour, it is likely that the tumour is
causing the obstruction to the distal ureter. This tends to be caused by
muscle-invasive disease rather than superficial TCC.



» False -ve cytology is frequent (40-70%) in patients with papillary TCC,
but more sensitive (90-100%) in patients with high-grade TCC and CIS.

False +ve cytology can arise due to infection, inflammation,
instrumentation, and chemotherapy.

» If all investigations are normal, consideration should be given to
nephrological disorders that may cause haematuria, such as
glomerulonephritis.

» Fluorescent in situ hybridization (FISH) (sensitivity 77%, specifi city
98%) and other tests such as NMP-22 (sensitivity 56%, specifi city 85%)
may be helpful in the evaluation.

» Transurethral resection of bladder tumour (TURB Tf’o}mgmoS}{C £ therspadic



» Staging investigations

» are usually reserved for patients with biopsy-proven muscle-invasive
bladder cancer unless clinically indicated, since superficial TCC and
CIS disease are rarely associated with metastases.

» Pelvic CT or MRI may demonstrate extra-vesical tumour extension
or iliac lymphadenopathy, reported if >8mm in maximal diameter.
'(,ﬂ we gugygd \oawé .»Ad'aS{'aS?:

» Chest X-ray

» Isotope bone scan’ is obtained in cases being considered for radical
treatment.
_wlalg

» Staging lymphadenectomy(open or laparoscopic) may be
indicated in the presence of CT-detected pelvic lymphadenopathy if
radical treatment is under consideration.




TCC MANEGMENT

Bladder cancer (non-muscle invasive TCC): surgery and recurrence
bT,, Tes T,

TURBT—P{rausuritqul = (esechion b Hadler 4W——»Z//weclb MYL(ﬂ\V‘ag'lCa,’ M%ﬂaﬁj (wi%owc{y

As a primary treatment, a visually complete tumor resection is adequate for
70% of newly presenting patients with Ta/T1 superficial disease. The remaining
30% of patients experience early recurrence, 15% with upstaging.

Because of this, it is standard care that all new patients receive adjuvant
treatment with a single dose of post-operative intravesical chemotherapy
(usually mitomycin). Complications of TURBT are uncommon,

including bleeding, sepsis, bladder perforation, incomplete resection,

and urethral stricture.




Alternatives t0 TURBT

Transurethral cyst diathermy or Iaserhare accepted, quicker and
less morbid oag st

procedure for ablating small superficial recurrences when
obtaining tissue for histology is not considered necessary
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Follow-up after TURBT

within £ S
Second resection: an early repeat TUR (within 2—6 weeks) should be
undertaken: xindcdions:
(a) if the first resection was incomplete(\ﬁefb 14"3 tounof, of camnplicakian ‘Mﬁ’w(weeéf_ub))
(b) when the pathologist reports that the resected specimen contains
no muscularis propria

(c) if a high-grade, but apparently non-invasive, T1 tumor has been
reported since perhaps 10% (3—25%) of high grade T1 tumors are
under staged T2 tumors. This strategy improves recurrence-free

survival and prognosis while complications include bladder
perforation.
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Patients with G3T1 TCC, and CIS are at significantly higher
risk of recurrence and 40% subsequently upstage. Some

patients experience persistent symptomatic multifocal G1/2,
Ta/l recurrent TCC, demanding frequent follow-up

procedures. In these circumstances, adjuvant treatment 1s
Indicated.

There is no accepted protocol Yor upper tract surveillance in
patients with a history of bladder TCC, although EAU
guidelines] recommend yearly imaging (CTU) for patients
with high-risk disease.
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ADJUVANT THERAPY

aller resoction A blacks™ tuwol”, m veed togie
Intravesical chemotherapy (e.g. mitomycin C (MMC) |
decreases rate of recurrence]

For many patients at low risk of recurrence, the risk reduction seen

il lin 1 é-12,, ofler rSectia~

with'single-dosé postoperative chemotherapy is equivalent to that

cparse — 0]8/:19 weel Owne QlOSC

seen using weekly instillations fer/o6 weeks. commencing up to 2

weeks post-TURBT. Such longer courses are still r _e,cem_m/end.edmw S
for patients at hlgher risk of recurrence or who have multifocal

 Usv H

recurrences excludmg those with high-grade Ta/T1 TCC or CIS J
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ADJUVANT THERAPY,.[

/'/c QH&AUA'I’CJ \leCcine.

Intravesical BCG [decreases rate of progression ]

BCG produces complete responses in 60—70% of patients. It is as
effective as chemotherapy for adjuvant treatment of low- and
intermediate risk TCC, therefore, is not often used (except as
second-line) because of the additional toxicity.
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Contraindications to intravesical BCG include:

- Immunosuppressed patients.

- Pregnant or lactating women.

- Patients with haematological malignancy.
- Following traumatic catheterization
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Radical Cystectomy :

e complete removal of the urinary bladder, pelvic lymph nodes ;
external/ internal iliac LNs and obturator LNs, and adjacent
organs ; ( prostate, seminal vesicle and proximal part of urethra
in males / ovaries, fallopian tubes, uterus, cervix and anterior

vaginal wall in females)



Stoma

External
ostomy bag

Ileal conduit urinary diversion Ureterosigmoidostomy urinary diversion



Continent urinary diversion



Table 7.11 Sy survival rates for cystectomy alone

Stage T1/CIS 90%+

stagesT2T3a55_63% .........................................................
stageT3b31_4o% .........................................................
Stage Tha (mtoprosate) s
stageTxN1_23o% ...............................................................
salvageTom% ...............................................................
sa[vageﬂso% ...............................................................

Salvage T2, 3a 25%




Palliative treatment radicttataPy

RT is effective for metastatic bone pain or to palliate symptomatic
(bleeding) local tumor.

Intractable haematuria may be controlled by intravesical formalin or
a Alum, hyperbaric oxygen, bilateral internal iliac artery embolization
igation, or palliative cystectomy/djversion
blaﬁcm' S P } y yﬁgl

aller buws s,ofwl Pt vretric orehices <
Ureteric obstruction may be relieved by percutaneous nephrostomy/ «s-ie

Involvement of the palliative care team can be very helpful to the
patient and family.
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Surgical anatomy

The prostate is made up of several zones which fit into each other like an egg in
an egg cup

Benign enlargement mainly arises in the transition zone , cancer in the
peripheral zone .
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Posterior surface
of urinary bladder

Seminal

vesicle (R)
Ductus (vas) \ Bladder
deferens (R) —

B Urethra

Ejaculatory
duct (R+L)

Pores for
secretion

Prostate
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The ejaculatory duct end in
the prostatic urethra at the
verumontanum

Prostatic zones are :
Transitional

Central

Peripheral

Anterior fibromuscular

Prostatic urethra

Seminal
vesicle

=

Ejaculatory duct

Verumontanum




* The Transitional
zone surrounds
the prostatic

Transitional zone urethra ) 5% of

the volume of the

young adult
prostate

“This zone enlarges in aging
men resulting in Benign
Prostatic Hyperplasia”




The Central zone
lies behind the
transition zone and
surrounds the

ejaculatory duct ,

25% of the volume
of the young adult
prostate

Transitional zone

L/

Central zone




Transitional zone

Central zone

Peripheral zone

The Peripheral
zone is the
largest area and
situated on the
posterior and
lateral side ,70%
of the volume of
the young adult
prostate




* The Anterior fibromuscular
stroma is a thickened area
of tissue , it surrounds the
base and midportion of the
prostate on the anterior
side
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Prostate anatomy

Fromuscuias zone I
Perpbveral 2one

Coronal

Cemiral zone =
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60-70% carcinoma of the prostate (CaP) originate in
the peripheral zone , 10-20% in the transition zone
and 5-10% in the central zone

BPH uniformly originates in the
Transition zone




* Blood supply :

Derived from branches of
the internal iliac artery
(inferior vesicle & middle
rectal arteries)

* |nnervation :
From pelvic plexus

Internal iliac
artery

Obturator

Middle rectal

Internal pudendal

Inferior gluteal



* Venous drainage :

Via the dorsal venous complex
which receive the deep dorsal
vein of the penis before draining
in the internal iliac vein

< > ScienceDirect.com

Puboprostatic
ligament
Superficial and
deep oren!
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Anatomical relations

Anterior to the prostate is the
symphysis pubis

Posteriorly , the prostate is separated
from the rectum by the fascia of
Denonvilliers.

Behind and above the prostate lies the
bladder , seminal vesicle , vasa
deferntia and ureters

< > SpringerLink

\ \ Rectovesical pouch
U\
A\

A
N\«

- —

Anterior
rectal
wall

Prostate
Denonvilliers'
fascia Seminal
vesicles

* It comprises the most proximal

aspect of the urethra



Incidence & Epidemiology
BPH is the most common benign tumor in the men, and its incidence is age
related .

The prevalence of histologic BPH in autopsy studies rise from approximately 20%
in men aged 41-50 to 50% in men aged 51-60, and over 90% in men older than
80

Some studies have suggested a genetic predisposition, and some have noted
racial differences as risk factor for development of BPH

Heritable form of BPH is most likely autosomal dominant trait , and first-degree
male relatives carry an increased relative risk of approximately 4 folds



Etiology

The etiology of BPH is not completely understood , but it seems to be multifactorial
and endocrine controlled .

The prostate is composed of both stromal and epithelial elements , and each can
rise to hyperplastic nodules and symptoms of BPH

A positive correlation between levels of free testosterone and estrogen and the

volume of BPH was found

(@g@(-av& = obstructive S'ymPllomg (Uoia/ig 5ymf)
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DIAGNOSIS OF BPH: CLINICAL FEATURES

m Compression of the prostatic urethra and the way in which the bladder
responds to obstruction are the main factors involved in symptom

generation.
Nal'nl Qs .A ( \e
sl \/oiding symptoms:

* Hesitancy *Ulinaly retentra-

® Poor stream

e Strainingto urinate méefwfm

¢ Incomplete voiding

¢ Double voiding (urinating a second time within 2 hours of the previous void)

e Terminal dribbling o

Irritative symptoms: BEEEERNEE

e Frequency

e Urgency
e Nocturia



NORMAL ENLARGED

% The Irritative
voiding complaints

of BPH results from - 2 Bladder neck
the middle lobe B o
protrusion into the urethd

Ejaculatory duct
bladder causing

obstruction to the 4 L
bladder outlet. o LAt

ame




1
m Lower urinary tract symptoms and their detrimental impact on the patient known as
‘bother’ are quantified and documented using the International Prostate Symptom
Score (IPSS).

It focuses on 7 items that asks patient to quantify the severity of their obstructive or
irritative complaints on a scale of 0-5. Thus the score can range from 0-35.

The IPSS valid & reliable in identifying the need to treat patient and in monitoring their
response to therapy.

A symptom score of:
0-7 is considered mild
8-19 is considered moderate
20-35 is considered severe



International Prostate Symptom Score (I-PSS)

P

Date of birth:

Date 1

In the past
month:

Not at
al

Less than
1inS
times

Less than
half the
time

Your

1. Incomplete emptying
How often have you had
the sensation of not
emptying your bladder?

2

2. Frequency
How often have you had
to urinate less than every
two hours?

3. Intermittency
How often have you found
you stopped and started
again several times when
you urinated?

4. Urgency
How often have you found
it difficult to postpone
urination?

&

5. Weak stream
How often have you had
a weak urinary stream?

6. Straining
How often have you had
to strain to start urination?

None

1 Time

2 Times

3 Times

4 Times

5 Times

7. Nocturia
How many times did you
typically get up at night
to urinate?

Total I-PSS
score

Score 1-7: Mild

8-19: Moderate

20-35: Severe

Quality of life due to
urinary symptoms

Mostly

Unhappy

Terrible

If you were to spend the rest
of your life with your urinary
condition just the way it is
now, how would you feel
about that?




PE
= On DREef BPH result in a smooth, firm, non-tender, enlargement of the
prostate. PR edutsed prostde , podulal;

= Complications of BPH include:
1. Retention
2. Overflow incontinence

3. Hydronephrosis

H

. Renal insufficiency
5. Infection

. Gross hematuria

()]

7. Bladder stone
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DIAGNOSIS OF BPH: INVESTIGATIONS
= LABORATORY investigations:

1. A urinalysis to exclude infection or hematuria.

2. Serum creatinine measurement to assess renal function are required. Renal

insufficiency may be observed in 10% of patients.
Drogtate-Specific Antigen [PSA) Teet

3. Serum PSA is considered optional but most physicians will include it in the initial
evaluation.

L-cec
PSAis present in small quantities in the serum of men with healthy prostates, but is
often elevated in the presence of prostate cancer or other prostate disorders.

PSA is not a unique indicator of prostate cancer, but may also detect prostatitis or
benign prostatic hyperplasia.



= RADIOLOGICAL investigations:

1. Upper tract imaging (intravenous pyelogram or renal ultrasound) is
recommended only in the presence of concomitant urinary tract disease
or complications from BPH ( e.g.: hematuria, UTI, renal insufficiency, hx.
of stone ) .

2. CYSTOSCOPY :It is not recommended to determine the needofog
treatment but may assist in(choosing the surgical approach)’inpgf)atients
opting for invasive therapy. fss. the a“ff@% £ Surgohy p

3. ADDITIONAL TESTS : Cystometrogram ( pressure measurement inside
the bladder) & urodynamic profile are reserved for patients with
suspected neurologic disease or those who have failed prostatic surgery.



DIFFERENTIAL DIAGNOSIS

enla{ﬁm@w{’ 6’? ffaS‘lo&e, due {o BPH [9@5#({3 C{)

B Other obstructlve conditions of the lower urinary tract must be entertained when evaluating

men with presumptive BPH, such as:

ofters: of urefhra| Stone o blddel” neck shoune
U,rgthasz:j:[ctureﬂ; Bladder neck contracture, (A history of previous urethral instrumentation,

urethritis or trauma should be elucidated.) ~=or fbesis
Bladder stone, (commonly associated with hematuria and pain.)
CaP, (may be detected by abnormalities on the DRE ( hard or lumpy) or an elevated PSA.)

Neurogenic bladder disorder, (history of neurologic disease, stroke, diabetes mellitus, or back
injury may be present as well. In addition examination may show diminished perineal or lower
extremity sensation or alterations in rectal sphincter tone or constipation.)

. Feﬁr’b%f} %/’m CW cl&ss ﬁmaiq



Treatment

= Encourage fluid intake
= Program the bladder

2 Medical )

= Smooth muscle relaxation
» Reduce epithetical hyperplasia

3 Conventional surgical

» TURP/TUIP
= Simple open prostatectomy .

4 Minimalinvasive

= Get a modern PowerPoint Presentation
= Easy to change colors, photos and Text.
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When the treatment is indicated
27

> Bothersome symptomsﬂw//ffd QOL (gaity 4 19
» Complications
= Acute urinary retention
Recurrent UTI
Recurrent hematuria

The size is not indication for treatment




Medical treatmen

1

. SDSfeM?C— .
Non-selective-“¢¢ Selective

2
3
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Alpha bloker

£ A, blatka—

5-alpha reductase inhibitor

Combination

A Gesephos — Smoetln. M- Coubaint

Jp‘;e (ovttet reseskavt

Alpha 1a
receptor
(in smooth
muscles)

Epithelial tissue
DHT

sensitive



1 Alpha blocker
7

Non-selective Selective
» Good response > Block alpha 1a (specific)
hode > Less Systematic S.E.
Orthostatic hypotension - .
Dizziness Tamsulosin+/*"

Phenoxybenzamine
04 mg

Retrograde ejaculation 5
! Tamsulin TAM
Prazosin (shortacting) Y

0.4-0.8 mg /day

v Smooth muscle relaxation I decrease the outlet resistance
v Improvement within 24 h



Finasteride .
Active

form (

5-alpha reductase

i n h i b itor a-reductase
Testosterone Dihyd rote:tosterone (DHT)
Epithelial components depend on DHT Finasteride

Finasteride [ epithelial shrinkage Finasteride H |

Which will cause hyperplasia of the epithelial tissue |
' § - Tablets .. '

v Shrinkage of the epithelial tissue(waac epilkelial frolidabn)
v Improvement within 2 month and the

maximum efficacy within 9 month
£b —oedvekin in Si2e £ Plostate 20/,




3 Combination

Alpha blocker + 5-alpha reductase inhibitor

4 Anticholinergic

> Just if there is irritating symptoms (urgency ,
frequency and urge incontinence )
> But may precipitate urinary retention




Conventional surgical

1 Trans urethral resection of the prostate (TURP)

2 Trans urethral incision of the prostate

3  Open simple prostatectomy



What is the indications

for surgery??

>(Failing of the'medicaltreatment: -z < .. o Lei e <t zel e
» Recurrent UTI
» Recurrent hematuria
» Recurrent urinary retention
> Bladder complications (
diverticulae / stone)
>(Kidney complications (elevated Cr
/ hydronephrosis)




1 Trans urethral resection of the
prostate (TU RP)

\

> Under GA or spinal anesthesia Insertion of the \ &)

endoscope contain resection lobe \
> Resection of the obstructing tissue (remove) | {/
> Irrigating fluid = lypsonic (glomek watke?)

v Improvement of the symptoms score and the flow rate
(better than minimal invasive procedure)
v but more complication (relatively higher mortality rate )

> The gold standard procedure for bladder outflow
obstruction




Complications of the TURP:

1. Retrograde ejaculation (majority) . —Bladder
2. Impotence J g
3. Incontinence (especially men with storage symptoms) Prodiata
gM.TUstuhome—@&. Ratrogras
5. Urethral stricture ejaculation
6. Bleeding
¥ skl ol o o igigaied flod e Quber o vouans Suuses Pkt o o arrueboe Coutn )
TUR syndrome:

> Hypervolemic hvponatremi%state due to absorption of the hypotonic
irrigating fluid

= Symptoms arf? N+V', copfusion , HTN, bradycardia and visual disturbances

(14924 Mx,uc seve S'

v Treatment [ hypertomc saline (in severe cases)
v The surgery should not exceed 90 minute'to avoid this syndrome




2 Trans urethral incision of the
prostate v o

> endoscope contain needle (not resecting lobe)

> Deep two Incisions at 7 and 5 o'clock

> Lead to relaxation of the prostate



3  Open simple prostatectomy

: . W/ oo 2SI P
> Open surgery ( retropupic / transvesical- )~ * "> 7~

> Simple (not radical}"oﬁﬁi?émove all the prostate tissue except the
capsule (compressed peripheral zone) [ enculation of the
prostate

> This procedure does not lower the risk of prostate cancer

Indications: ,
1. Large prostate > 10
2. Bladder stone / diverticulum/iw@uiuq’ Lefmio

3. If lithotomy position is not possible (Lp v/ ortherede S00e)
4. Long urethra / urethral stricture=— o el

. ng during the TURPﬁopemUA%;—ff —— (uolnladion

’\ \k/giom )‘ V).;—‘J

Y ] T wdlonn
aﬂw b(/Z, it megelg (onae( lime =p mo(@ (igle /f LR Sywnde



Minimally invasive procedure

1. LaSErtherapyp—» bowl less optian/ vely expeusie

2. Transurethral electrovaporization of the prostate
3. Transurethral needle ablation of the prostate

4. high-intensity focused %It!f‘,f;eo}"

5. Intra-urethral stents (unco- oper ative | patient)
6.

Transurethral balloon dilation of the prostate
7. W@rﬂﬂﬂw@



PROSTATIC CANCER

s ProSses
L’adofafol)—a ot (pidly, Spreadius




Prostate Adenocarcinoma

%9“3 N Most common form of cancer in men (mos’r peeleat 4{ pyA w@‘”)
opesis

fc i Tz a2nd most deadly (lung) 2

\y FJ L Occeur in peripheral zone PZ (posterior lobe) of prostate (10-20%) from
(72 = i = «t€Cto o vx( ) 6~ a
(obslmdlw-) Tf, (5-10%) may arise from CZ, Lobez o this ~»-the BPH (posi tecko) doett profect p & pesiaie b
mp- as BPH y 3

- P,;&' Classically posterior lobe
% ',uvos{\‘f)«*'\"'*
o oLt ep MIELS 1O prostate are very rare
tish = elet«ted) fethods of tumor spread:

Local inyasion

Lymphatic

Hematogenous Vot ogmljhc_ I

A
Most common site for metastasis in Prostatic CA is bone (sclerotic lesion;

purely osteoblastic )



Risk factors
Age (>65) mest inP

African Americans

Family Hx

Ist degree relative = 2X risk

Ist and 2nd degree relatives = 9X risk
High dietary fat

Familial prostate CA gene o chc 1

Just incransivey fae (isk




Clinical features @

Early prostate cancer usually asymptomatic

If symptomatic:
Obstructive symptoms: hesitancy, decreased force and caliber of the stream, sensation

of incomplete bladder emptying ,straining to urinate, postvoid dribbling.

Irritative symptoms: frequency, urgency , nocturia
Ff‘ageu\\—q’n‘w\ c\l‘@f&’&/\* W\ (e j lo@] inyelin~ (vwqu 3‘4%(3) .
Back pain, incontinence
Bone pain ( metastasis )

Leg pain and edema (nodal metastasis ; lymphatic and venous obstruction)



Prostate Adenocarcinoma i

. . .  fee best screeney for piastede uc‘ﬂ;“
Investigations and Diagnosis: g P

Digital rectal exam (DRE) ; findings:

Nodularity with heterogenous texture
Stony Hard irregular surface

Absence of median sulcus —p:’/ involved batl~ l”PS

Asymmetry

Tethered rectal mucosa
50% of abnormal DREs are associated with prostate cancer, the
remainder being benign hyperplasia, prostatic calculi, chronic
prostatitis, or post-radiotherapy change




Prostate Specific Antigen (PSA)

Enzyme released by prostate during ejaculation

PSA is prostate-specific, but not prostate cancer-
specific.

- Leaks into circulation < 4 ng/ml
Ot gdm :

.

h
’ TURP, Surgery)

LBREV/ s lreteczator




PSA /\/\4>2l0 ekf/qfe %!J,‘V,% Agp-a‘ﬁ([@ ZZO Afgf U»_é;s >I177. Uv\lanrqb'e,

— o Batio 2 L1770 lavruble

Total PSA = free PSA 15% + complexed PSA (85%)
/fe‘g /QSA =177 Aporable radio (ke Guse of [PSA is beaign Guse)

-/]’O‘}T- ‘ Walolz aho vse u 2la 0 Shatt
Free to total PSA ratio”™ " /7% Wbt e (ne g o 175 ot be okt o josele &)

-In prostate cancer the complexed PSA increases and the
free decreases

<10% free PSA (of total) [ suggestive for cancer
>20% frje PSA [ suggests benign cause

9 Causes o/f Undavsrzble (atis: F[’ Wit Um/QVoﬁqb/c (o :
D prostete A — ¥ 153‘: oral awkilgistic /J/ T to (ole out PfaS-\chHS
@) Prostatitis Z"JmepaL tle test

. I ke b 1
@ Fethwical mof-(b'f_/L/_“f%:f Pfﬂ ;OL;) grdz still onlavenble (ofia —o bePS:j: /Z( el'.qsvw'sis a)f CcA



Yolal Ll > intavorble
- PSA density = Serum PSA/prostate volume-—= Tatio ~ = L 177 fvrmble

>0.15 ng/ml/g associated with increase risk of cancer
(fodat PSA) B0 0,50
- PSA velocity  The amount of increace in the PSA level in one year, nofmally £ 0150/ yenr

Change of >0.75 ng/ml/year associated with increased
risk of cancer =rpd elewdin- i okl PA — Sugesive £ cA

- KA Jwb)ﬁ/ﬁ fime . /;f a/rggt% clfa%vw%é( Postate CA Pl ; bo e if it i agqressive of nst? / bighe o€ Lows risk ?

PSA elevations may help in staging, and following up.



Age adjusted PSA reference ranges

PSA normal age
range(ng/ml)

0-2.5 40-49
0-3.5 50-59
0-4.5 60-69

0-6.5 /70-79




Transrectal ultrasound (TRUS)

TRUS is useful in:
prostatic biopsies under TRUS guidance
Staging information (detect extracapsular extension)
Measurement of prostate volume.



TRUS-guided needle biopsy

- The decision to proceed to prostate biopsy should be
based primarily on PSA and DRE results , but should take

into account multiple factors ( free and total PSA , pnt age,

PSA velocity , PSA density, family Hx, ethnicity and
comorbidities)

Y el TRUS bioPsy we frepare ph by artibiotic (infeclar gpdanicine, nfocacin bepiiey fone Bay) +
Clear ﬁlu:J diet a} n,rjl/»’f 1 /é.di”ﬂ of MA‘U ”/ b;of’s_")



Complications of prostatic biopsy

- Vaso-vagal ,fainting immediately after the procedure.
- Septicaemia.
- Rectal bleeding.

- Mild haemospermia or haematuria, for up to three weeks.
L9

- Nate F(asta“ks M<



Diffuse osteoblastic bone metastasis




Methods of tumor spread

MC

Local invasion °
obturator > iliac > presacral/para-aortic) Lymphatic (
Hematogenous °

S
Prostatic CA is the commonest site of origin for skeletal mets = osteoblastic *

(sclerosis)
‘/Q&fwaél — osteolyhic



Staging

My Ol {1V contrest / bRl

The TNM system, evaluates the size of the tumor, the
extent of involved lymph nodes, and any metastasis.

e
Gleason’s system -faf ﬁrc&rvﬂ—

weUsed bz prstale A s de@g&muSé. b,

bia?S:gl

rl:, @@@—pﬂu’d‘«hlﬂj
Z@mu @) dHadilel
well %A}id&l



Gleason'’s system-— /-5 oes

It is a system that relies upon the low-power appearance of glandular architecture ®
under the microscope.
Primary grade - assigned to the dominant pattern of the tumor (has to be greater

than 50% of the total pattern seen).

Secondary grade - assigned to the next-most frequent pattern (has to be less than
50%, but at least 5%, of the pattern of the total cancer observed).

ffam/GIeason sum -> is the addition of the primary and secondary glandular patterns present

i

e.g: a Gleason 3+3 = 6 adenocarcinoma carries a worse prognosisthana 3+2 =15
L] \
cancer of equivalent stage.




Gleason’s Pattern

1. Small, uniform
glands

2. More stroma
between glands

O, our grade easo
4 represe ell d
eprese ode

Well
differentiated

v
Moderately
differentiated

v
Poorly
differentiated/

Anaplastic

tem



“T”- Primary tumor

TX: cannot evaluate the primary tumor

T0: no evidence of tumor

T1: clinically undetectable tumor, normal DRE and TRUS

T1a: tumor was incidentally found in less than 5% of prostate tissue resected (for other reasons) @
T1b: tumor was incidentally found in greater than 5% of prostate tissue resected ®

T1c: tumor was found in a needle biopsy performed due to an elevated serum PSA ®

T2: palpable, confined to prostate

T2a: the tumor is in half or less than half of one lobe of the prostate gland's ®

T2b: the tumor is in more than half of one lobe, but not both

T2c: the tumor is in both lobes @

way through, it is still T3: the tumor extends through the prostatic capsule (if it is only part-
T2)

T3a: the tumor has spread through the capsule on one or both sides @

T3b: the tumor has invaded one or both seminal vesicles ®

T4: the tumor has invaded adjacent structures



Seminal vesicle

Rectum

External urinary
sphincter muscle




“N”
NO: no regional lymph node metastasis®
N1: spread to regional lymph nodes®

“M”

MO: there is no distant metastasis °®

M1: there is distant metastasis ®

M1a: non-regional L.N *

M1b: the cancer has spread to bone °

M1c: the cancer has spread to other sites (regardless of
bone involvement)



Prostate cancer mortality risk

<10 10-20

A /‘
Gleason score <7 7 8-10
;{ 3\ S\
W
stage T1-2a T2b-T2c T3/4

& Thig ie what determines the management of the patient

et




Prognosis

- T1-T2: comparable to normal life expectancy
* T3-T4: 40-70% 10-yr survival
* N+ and/or M+: 4 % 5 yr survival



Treatment

* T1\T2 (localised,LOW-RISK)
if young consider radical prostatectomy (<70 y.0.)
brachytherapy or radiation.

Older patients treated with watchful waiting or hormone
treatment (if PSA>20) - Rarely treat localised
cancer in the over 80s

* T3\T4

Staging lymphadenectomy and radiation or hormonal
* N>0 OR M>0

Hormonal / palliative radiotherapy for mets
Chemotherapy in advanced disease



wslale CA PE
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Of circulating androgen, 95%, mainly testosterone, is produced by the

Leydig cells of the testes under the infl uence of luteinizing hormone (LH).
The anterior pituitary synthesizes LH, stimulated by LH-releasing hormone
(LHRH) produced by the hypothalamus. The remaining 5% of circulating
androgen is synthesized by adrenal cortex from cholesterol



* All prostate epithelial cells are dependent on androgens to grow or undergo
programmed cell death



* Androgen deprivation results in a reduction in PSA and clinical improvement
in the majority of patients.

* However, most will still die within 5 years because of the development of
androgen-independent growth



Hormonal Therapy
(androgen deprivation) :

Mechanisms of androgen deprivation y, ive 57/
« Surgical castration: bilateral orchiectomy [-ss 9% WJ@%@“(@”“‘”'@ [ Fren
* Medical castration: LHRH agonists, LHRH antagonists, estrogens

* Antiandrogens (steroidal or nonsteroidal): androgen receptor blockade at 1
target cell

aCerwq1)

& .
st iop- GV‘RH aﬁomﬁ (éom’iuouSe_;wJecW‘" PAWO\)
% Lot Bomouting

inhibitors of steroidogenesis

» Maximal androgen blockade (MAB): medical or surgical castration plus anti-
androgen 1 BT e bcﬁ;mﬁtg{m/a%w& wlafje §ucLleA:\j
even G Cavse thffw)o\(jfal p@#‘{e’} bcz Jf

TLUS ﬂ‘-ﬁ@j@ Ql(\uﬂs ﬁf\/&v\ gr'mu";qwouglﬁ w:fﬁ
andiogew. reaplor blocke—



Side effects of bilateral orchiectomy and LHRH agonists/antagonists
* Loss libido

* Hot flushes

* Weight gain and obesity

» Gynecomastia

* Anemia

* mood changes

* Metabolic syndrome (increased blood glucose and lipid profile)

» Osteoporosis and pathological fracture occur in patients on long-term
treatment



* Prognostic factors

Predictors of poor hormone therapy response include the following:
More than 5 metastatic lesions

 Elevated alkaline phosphatase

* Anemia at presentation

» Poor performance status

* Low serum testosterone

* Failure of bone pain to improve within 3 months of treatment

* Failure of PSA to normalize within 6 months of treatment



Complications

* These include ED, urinary retention, stress incontinence, and recto-urethral
fistula (rare).



General principles of management of localized
prostate cancer

When considering treatment options for the man with localized prostate o
cancer, the following factors should be considered in the discussion:

» Patient’s life expectancy and overall health status

« Tumor characteristics, including Gleason score, tumor stage, PSA levels,
PSA velocity and PSA doubling times

» Risk stratification

Ry N



Treatment protocol of prostate cancer

> If life expectancy <10 years, Watchful waiting(symptomatic ttt)

> If life expectancy > 10 years, .......... >>asses the risk




Treatment

> Low risk
Active surveillance: PSA every 6 months and biopsy - 1 year
> intermediate risk
Without metastasis: Radical prostatectomy *
With metastasis: Short course ADT(androgen deprivation
therapy) then Radiotherapy
» High risk:
Localized: Radical prostatectomy + EBT (extrnal beam
radiotherapy)
Locally advanced: Neoadjuvant hormonal + EBT
Metastasis: Hormonal therapy only (GNRH agonist injection
every 1-3 months or surgical castration (bilateral orchiectomy))

Ry N




watchful waiting and active surveillance

Watchful waiting is based on the premise that some patients will not
benefit from definitive treatment of the primary prostate cancer .

Active surveillance is based on the concept that some, but not all patients may ¢
derive benefit from treatment of their primary prostate cancer.

Advantages of active surveillance include avoidance of possible side effects and costs
of definitive therapy that may be unnecessary, and maintaining quality of life.

Disadvantages include possibly missing an opportunity for cure, the risk of progression
and/or metastasis, increased anxiety, increased physician visits and tests, and causing

subsequent treatment to be more aggressive.
Ry N



watchful waiting and active surveillance

Surveillance protocol: (low risk)
Patients must have clinically localized disease and be candidates for
definitive treatment and choose observation.

 DRE and PSA as often as every 6 months but at least every 12
months

* Repeat prostate needle biopsy within 6 months of diagnosis if
initial

biopsy was <10 cores

* Needle biopsy may be performed within 18 months if >10 cores

obtained initially, then done periodically \’
g .



radical prostatectomy

Radical (total) prostatectomy (RP) is excision of the entire
prostate , including the prostatic urethra, with the seminal
vesicles. It may be performed by open retropubic, perineal, o
laparoscopic, or robotically assisted laparoscopic approaches.

RP is indicated for the treatment of men in good health with
localized prostate cancer whose life expectancy exceeds 10
years, with curative intent.

Ry N



radical prostatectomy

Complication of the surgery :

1. intraoperative obturator nerve , ureteral or rectal injury .
[early ]

2. itresults in high incidence of impotence but a low

incidence of severe stress incontinence <2% [late]

bladder neck stenosis (bladder neck contracture) [late]

bleeding or infection may happen with any surgery

W

Ry N



radical external beam radiotherapy (EBRT)

Indications

clinically localized prostate cancer

life expectancy >5 years.

Contraindications

Severe lower urinary tract symptoms (risk of radiation
cystitis)
Inflammatory bowel disease (risk of radiation proctitis)

Previous pelvic irradiation
Ry N



brachytherapy (BT)

This is ultrasound-guided trans perineal implantation of radioactive seeds.

* Indications for BT as monotherapy ¢
BT is best for low-risk disease: localized T1-2a, Gleason <6, PSA <10
ng/ml prostate cancer, with a life expectancy >5 years.

» Indications for BT with EBRT
* In the non-protocol setting, patients with intermediate-risk prostate
cancer are sometimes treated in combination: T2b—T2c, Gleason 7,
PSA 10-20 ng/ml.

Ry N



brachytherapy (BT)

 Contraindications to BT

» previous TURP (risk of incontinence)

» large-volume prostate (>60 mg), which causes difficulty with
seed placement

* moderate to severe lower urinary tract symptoms (risk of
retention).

* High-risk prostate cancer does not do well with BT monotherapy

and should not be performed
Ry N



Cryotherapy and HIFU

* These two minimally invasive treatments for
localized prostate cancer ¢

» they are viable alternatives to radical surgery or
radiotherapy and that they are options for salvage
treatment of organ-confined recurrent disease following
radical radiotherapy

Ry N



Cryotherapy

Cryotherapy, or cryoablation, for prostate cancer is the controlled freezing
of the prostate gland. The freezing destroys cancer cells. Cryotherapy is
done under anesthesia. This treatment is for men who are not good
candidates for surgery or radiotherapy because of other health
issues. For this procedure, the prostate is imaged and measured. Special
needles called "cryoprobes" are placed in the prostate under the skin. The
needles are guided by ultrasound, to direct the freezing process.

Complications include ED, urinary retention, stress incontinence, and
recto-urethral fistula (rare).

Ry N



High-intensity focused ultrasound (HIFU)

 HIFU has the potential of selective destruction of
tissues at depth without damaging intervening
structures. Tissue is heated to the point of coagulative
necrosis by high-energy ultrasound transmitted to the
prostate using a transrectal device.

Ry N



Benign scrotal swellings

Yazeed Aldarabah
Rama Shmaileh
Sara Aljaafreh



The wall of scrotum has the following

layers

1-skin
2-superficial fascia( dartos
muscle+colles fascia)

3-external spermatic fascia
derived from the external
oblique

4-cremasteric muscle derived
from the internal oblique

5- mternal spermatic fascia
derived from the fascia
transversalis

6-tunica vaginalis(remnant of
Peritoneum )

Efferent  Ductus
Epididymis,  ductules  deferens  Mediastinum
ofthetestis -

Scrotum ¢ muscle

Superficial ‘
|Scrotal fascia “

Cremaster muscle ' ‘

Tunica
albuginea

Scrotal Lobule
(a) cavity o



— The tunica vaginalis:
— is the lower expanded part of the processus vaginalis
— it becomes closed before birth thus it is closed sac,

— It is invaginated from behind by the testis (covers the
anterior, medial, and lateral surfaces of testis).

— Lymph Drainage:

— The penis and scrotum, including the tunica vaginalis,
drains into the superficial inguinal L.N.

— The cremaster muscle:

— Can be made to contract by stroking the skin on the medial
aspect of the thigh i.e .cremasteric reflex.

— The function of the cremaster muscle is to raise the testis
and the scrotum upward for warmth and for protection
3 averi Seatis & speockic et against injury.

.-Vé)‘f'r/mod (rinaSkefic \ggo'ca ——”//Lw exters\ 0\0\'\5th W
—p introal obfutihc, M

K Crmastenc A
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Inferior
epigastric Obliterated

artery un;gie!ir(;al

Peritoneum

Extraperitoneal fat

Fascia transversalis
Transversus abdominis Peritoneum
Internal oblique —
. . e - AN N
External oblique aponearosis : o~ Jm—— Extraperitoneal fat
- — Fascia transversalis
Q ~—_— Rectus abdominis
- Transversus abdominis

Subcutaneous fat -—_-r R

Skin
Internal oblique

External oblique aponearosis

il Extraperitoneal fat
. TIE_ Constituents of the cord
- Peritoneum

Internal spermatic fascia ; e

Coverings of the cord Cremaster —7
External spermatic fascia

_ | Fascia (Colles')
Dartos tunic

Tunica vaginalis

Dartos muscle

Scrotum
Skin

%}ada are 4t a zlcw/arq"u@ alodu(‘ 1-2¢C  Jover tlewn Mﬂ t&»ﬁlm



Superficial (external)
inguinal ring

External spermatic

fascia
Testicular artery =——

Cremasteric muscle llioinguinal nerve

Genitofemoral nerve Suspenso

ligament of penis

Deferent duct

— Dorsal vein of penis

Dorsal artery and

Pampiniform plexus of veins y
nerve of penis

Epididymis

External spermatic
fascia
Testis

Glans penis



Scrotal swellings

Painless Painful
e Epididymo-orchitis
* Torsion

Hydrocele

Spermatocele
* Tumor (hemorrhagic)

e Hematocele

Tumor (non  Strangulated indirect
hemorrhagic) Hernia

Varicocele

Hernia



PAINFUL SCROTAL
SWELLING



1-Testicular torsion

It is an Emergency.

Due to twisting of the spermatic cord
with interference to the arterial blood
supply+venous occlusion, obstructing
the blood supply and venous return and
if blood supply isn’t restored within 4-
6 hours we will lose the testicle.

May have torsion of cord or
appendages.

Incidence i1s highest between 10-16 y.o.
but may happen at any age.



Clinical Feature

* Testicular pain &swelling
(Sudden) radiating to the
groin, loin, or epigastrium

* sometimes a history of
minor trauma to the testis

* previous similar episode

* Most cases spontaneous
torsion(50% in sleep).

Other causes(bell clapper
deformity, cryptorchidism)



 Anterior surface of each testis run towards the
midline.




®Extravaginal:
exclusive to

perinatal (torsion, the
testis, spermatic cord and
tunica vaginalis. It is
usually ASYMPTOMATIC(
we discover it early before
appearance of symptoms
)...and therefore could be

managed by observation.

®@Intravaginal: 90%
of adolescent age

group.

A) extravagmal; (B)
intravaginal



On Examination:

Swollen, painful, testis
drawn up to the groin-
horezontal lie .

Absent of cremastic
reflex on the affected
site

Elevation of scrotum

doesn’t provide relife of
pain (-ve prehn sign )




* If you are in doubt in
case of acute painful
scrotum so the scrotum
must be explored.

e [f untreated infarction of
testis will result(within 5-
6h necrosis).

* Untwisting should be
carried on within 6 hrs. of
symptoms.




management

e Rx: EMERGANCY
v Explore the testis.
v Untwist the testis.

v If viable we fix it by
anchoring it to scrotal
septum and if the other
testis 1s abnormal fix
i’[(OI’ChiOp eXy)_ After detorsion

v If infracted we remove
it(orchiectomy).




2-Torsion of testlcular appendage

is the appendix of the testis
(pedunculated hydatid of
morgagni )

Usually a more gradual onset,
pain moderately severe

Clinicaly similler to testicular
torsion but vertical lie and
cremastric reflex preserved)

Blue dot sign.

Age:12 — 24 years age.



Management

 If the diagnosis 1s in question or
refractory pain , we do a surgical
exploration.

Rx ;

- conservatively —analgesia (most will
subside over 5-7 day)

* immediate operation with ligation
and amputation of the twisted
appendage.

 when the appendix torsion is late in
presentation, it could resemble testicular
torsion




3-Testicular trauma

* Usually in sports
Injuries or violance.

* may result in bleeding
into the layers of tunica
vaginalis resulting in
haematocele.

* S&S: severe pain,
scrotal swelling,
bruising, tender,
enlarged testi,no
translumination .




Management

* Investigation:

— scrotal ultrasound (beware of an underlying malignancy).
* Treatment: CONSERVATIVE

» Bed rest,ice pack,surgical repair

» Scrotal elevation

» Surgical exploration may needed if:

1- expanding scrotal hematoma

2- To evcuate the haematocele and to repair the split in tunica
albugenea.

3- very sever pain



4-Epididymitis

* DEFINITION:
— Inflammation, Pain, Swelling of epididymis
— Acute: Symptoms usually lasting < 6 weeks
— Chronic: Symptoms usually lasting > 6 weeks
* May be acute sub-acute chronic

* EPIDEMIOLOGY:
— Most common cause of acute scrotal pain
— Age:16-30y/o & 51-70y/o
— Incidence parallels incidence of Chlamydia & GC



Epididymitis

ETIOLOGY:
Retrograde infection from the urinary tract.
—Sexually active — Chlamydia, Gonorrhea, E.coli
—Older men and children- E.coli
—Non-infectious — post surgery, drugs

SIGNS/SYMPTOMS:
—Scrotal pain- slow onset
—+- Dysuria, frequency, Discharge, Fever
—Tenderness and swelling epididymis



clinical features :

* pain, edematous, redness of the scrotum, often
associated with pyrexia.

* +/- symptoms of UTI
» Enlarged tender testis and epididymis.

e In children differentiation from torsion is often
impossible and scrotum should be explored.

Prehn sign IS +ve (prehn sign is when the pain is relieved by elevating
the testicles)
Cremastricreflex+ve
Jyé:rm' Fﬁdoucﬂz\fgis
Pesiakilis (acut)
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A UTI associated with high fever, chills & rigors
you need to look for 3 organs:

Pyelonephritis (kidneys)
Prostatitis
Epididymitis



Management

* Investigation:

— CBC, Urinalysis, Urine Culture, Urethral Swab.
* Treatment:
= Acute: Bed rest, Analgesia,
— <35vylo
 Ceftriaxone
* Doxycyxline
— >50vy/o
 Treat responsible organism
* ciprofluxacin /Quinilones
= Chronic: TB-antituberculous drugs.
* Orchidectomy if fails.



Epididymorchitis

Mechanical twist of the testicle Inflammatory process
Acute onset severe pain Gradual onset mild pain that increase with time
Afebrile Associated with high fever, chills and rigors

w/o urinary symptoms Associated with dysuria and frequency

Negative Prehn sign Positive Prehn sign
Negative Cremasteric reflex Positive Cremasteric reflex
Non-tender prostate Tender prostate
Doppler: Decrease testicular flow Doppler : increased testicular flow

Testicular position: elevated and more

. Testicular position : normal (vertical
horizontal P ( )

Associated with nausea and vomiting due to

. Not associated with nausea and vomiting
severe pain



Age (10-30) years (16-30) & (51-70) years
Pain Sudden onset not affected by position Gradual onset worse when standing
Onset After exercise, sleep or minor trauma Rarely after sleep
Time to presentation < 6 hours > 24 hours
Past episodes Frequently >2weeks past Only if previous infection
Severity Peaks in hours Peaks in days
Vomiting Common from pain Unusual
Fever Up to 20% Up to 95%
Swelling After 12 hours Common
Dysuria Rare Common
Urinanalysis 30% have whbc/bacteria, voiding complication 50% may be normal , voiding complication
rare common
Physical exam - Cremasteric reflex + Cremasteric reflex
- Prehn sign + Prehn sign
Color Doppler Decreased testicular flow Increased testicular flow

Management Antibiotics, if it fails, we do orchidectomy Surgery (Orchidopexy or Orchidectomy)



5- Orchitis

* DEFINITION:

— Inflammation or infection of the testicles
— may be related to epididymitis with Extension to
testes
* Etiology:
— bacterial (E. coli, K. pneumoniae, P. aeruginosa,
Staph. or Strep)

»es = viral (MUMPS VIRUS, EBV, coxsackievirus,
arbovirus, enterovirus) especially isolated orchitis



ORCHITIS

* SIGNS & SYMPTOMS:
— similar to epididymitis
— Pain
— hematuria, ejaculation of blood
— entire testes swollen- exquisitely tender
— Systemic- fever chills, malaise



Investigation:

* Urmalysis: bacteria, WBC'’s, crystals
—commonly in epididymitis

* Obtain urine culture;(why ? If pt have +ve
culture with epidedmytise R/O congenital
anomaly by US or MCUG (in pediatrics )

* CBC may be helpful

* Radiographic studies
—Ultrasonography , Nuclear Scan(tc33)
—Doppler US.



Diagnostic test
Color Doppler ultrasound

* Noninvasive assessment of
anatomy and determining
the presence or absence of
blood flow.

— sensitivity: 88.9%
specificity of 98.8%
— operator dependent.

FIGURE 1. Color Doppler
ultrasonogram showing acute
— but its sensitivity for torsion affecting the left testis
in a 14-year-old boy who had
0% acute pain for four hours. Note
0 decreased blood flow in the left
testis compared with the right
testis

diagnosing torsion is only



Color Doppler ultrasound

FIGURE 2. Color Doppler
ultrasonogram showing late torsion
affecting the right testis in a 16-
year-old boy who had pain for 24
hours. Note increased blood flow
around the right testis but absence
of flow within the substance of the
testis.

FIGURE 3. Color Doppler
ultrasonogram showing
inflammation (epididymitis) in
a 16-year-old boy who had
pain in the left testis for 24
hours. Note increased blood
flow in and around the left
testis.
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1- Hydrocele =/
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* Is collection of abnormal
quantity of serous fluid n
the tunica vaginalis
(between tunica albuginia
& tunica vaginalis)

 If it contamns pus or blood
it 1s called pyocele or
haematocele
respectively.

Hydrocele

* Hydrocele is more
common than the two
other varieties.



etiology

| -primary
The cause i1s unknown.

e It classified as follows;




/[m f’&l(cd—ﬁcs
1- communlcatlng; — prtent prosessus Voginelis

1t connect with the
peritoneal cavity, patent

. . . —--0OpEn
procesus vaginalis - . i @ @b processs
C(ota a\ . VAS et
In pediatric, change size tostis —f .

. . ‘on - o lydwcele -communicating
during day (increase sorohm - hydhocel
during crying and
straining)

2- noncommunicating; ith i 'g,bo'?ggl‘ggs
. wllickie uid e , vaginalis
dose not connect with e.ei e meeiZ ) :
peritoneal cavity N DIk

In adult.



1o riads lydacele —=dieputlic
2-secondary; where the fluid
accumulate secondary to pathology
inside the testis like epididymo-
orchitis.testicular tumor 5-10% and
“trauma.



Clinical presentation;

“» Age;
s primary hyrocele are most common newborns
s Secondary are more common between 20 to 40 years.
¢ Symptoms;
1-painless swelling
2-frequent and painful micturation may occur if hydrocele is

secondary to epididymo-orchitis

**Hydrocele doesn’t affect fertility




Clinical picture

*Examination;
“* Position; the swelling usually unilateral but can be bilateral
if communicating we can’t feel the cord above the lump.
¢ Colour and temperature; normal

¢ Tenderness; primary are not tender but secondary may be
tender

¢ Composition; fluctuant and have fluid thrill if large enough
s Reducibility; can not reduced

% -ve cought impulse

s transillumenate =i @ ph i Siztal Suelliveg



Transillumenation




thou ediedrics: go througle L'el/tﬁUMQ( Conal bez we
M hg ni fmf [osiesus V=9jnal’s
a[fb\oujl,\ n feu rcg 30 (ou /LﬁUMQ( el bez we
expectingy pateat postesus Vegjinaik’s

*» Primary;
s Communicating;
“*most neonatal hydrocele of life if
persists repair as herniotomy( ).
NEVER do surgery before 2 years of age
EXCEPT in

1- very large amount —
2- if can’t differentiate between it and hernia
3-increase intrabdominal pressure

NEVER do needle aspiration EVEN in the non-communicating type(cause it
will reaccumulate)

s Noncommunicating;
“susually resolves spontaneously

%@K{.‘Sio’lﬁ 66 Cff-{ﬂyu'&, l/a?i/LaI"S Jfa dfxin l/ygj(bcde inside i+



*al 'tb\oule n F&/(‘q!rr‘icg;ao ’(L‘fa::jL the ,‘,lrjuiu.q( Canal becz we
expectingy Patent Fostesus veginal’s

Uil

¢ In adult; ; opening/the ,tuﬂlikga
vaginalis longitudinally ( 1), emptying

the hydrocele, everting the sac after excising the
redundant sac and suturing the sac behind the cord

thus obliterating the potential space
¢ Secondary treatment of the underlying condition

Case ;

40 y old man came with painless, transeluminate hydrocele .
What's your next step ?

A; scrotal US to R/O testicular tumor



2- Indirect inguinal hernia:

— most common ( young , Rt. Side )
— 10% bilateral .

— If strangulated >> painful and may cause testicular
atrophy

— Surgery 1s usually recommended .



Hernia / Hydrocele

hydrocele Reducible Incarcerated

inguinal hernia hernia

Age Mosty < 1y Any age Any age

pain - - +++

Diurnal MNone or Protrudes on Al ays

changes fluctuate straining protruded

site scrotum Groin+scrotum | Groin+scrotum

Ex| Can getabove| Can’tget above|Can’'t get above

Transill - ++ - {exceptin -7+
umination infants)

reducible Mo Yes Mo

R X Repairif Elective repair Immediate

persist >1-2 vy reducton

,urgent repair




3-Varicocele _«
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Definition
Is dilatation and tortuosity of the pampiniform plexus, which is
the network of veins that drain the testicle.

Due to defective valve or compression of the vein by a nearby
structure.

Very common; about will have some degree of
varicocele.

More common on

of cases.

_~_

Bilatral in up to 50% of cases.

not painful but if long standing may cause a dull
aching pain, fertility & subfertility issues, testicular
atrophy and a mass (bag of worms)



Primary varicocele :
+ve when standing only.

Secondary varicocele : when varicocele is +ve
at BOTH standing and supine positions.

Secondary varicocele could be a
like Renal Cell Carcinoma, Wilms tumor and
phaeochromocytoma
- Doretroperitoneal US to role out renal ca in 2 cases;
1- varicocele on the rt side
2- secondary .
3- palpable abdominal mass
4- acute onset™™



ng%aw;m{-&nA —> S{qmc\iw;\( Supine Fas.'hws

Clinical feature

1. Appear on standing and disappear on lying down.
Heavy or dragging sensation in scrotum.

e mes e (ot

3. The veins often described as ¢ > but
feeling like a ’plate of lukewarm spaghetti’.

4. The affected testes may be small.

.%L(OVWO S'IZCW% ——&Cf[,«[/ adA@ Pal'm
g tedicular awa@



Grading

= Grade 0 - Subclinical varicocele, Dx by
US or venography

= Grade 1 — palpable with Valsalva
maneuver on standing

= Grade 2 - Easily detected without
Valsalva maneuver on standing

= Grade 3 - Detected visually at a
distance

Z
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Varicocele




Diagnosis:

— Clinical and US.

Treatment:

v" No treatment required in asymptomatic.
— 29, n?ac{ui('s have Vareecele —s not all Kfmew needs §u(‘§é’f%

v Indication of treatment :
1- impaired sperm quality or quantity (fertility & subfertility

ISSU,GS) Gl be relted divectln o Vale Colele

2- pain“or dull ache affect quality of life

3- affected testis fail in grow in adolescent causing testicular
atrophy of Pedattic asg G00P foaved —~

4- discripancy 1n size more than 20%
4- cosmtic indication

v intervention required either by and
obliteration under radiological control or if surgery/i»b@ff ftt s Varecacele

. . . . . EXCisSio~ — ligatio of
SPormatic Veits jn inOuina
indicated 1s via inguinal approach. st e - rooed

//ow o’ﬁ bleod in Ueing 4
Prevent arecoCele



4- Epididymal cyst

Spermatic cord -] .

Epididymis =
Spermatocele —

Testicle

©Meyo Foundation for Medical Education and Research. All ights reserved.



Epididymal cyst (spermatocele)

e Cysts arise from diverticula of the
vasa efferentia, they are fluid
/sperm filled cysts connected with M

y O ram

epididymis. .
« THEORIES:
1- distal obstruction
2- aneurysmal dilation of epididymis
2-agglutinated germ cell

* May be small ,large ,multiple, uni
or bilateral.

* Usually occur over 40 years.

* S&S: Scrotal swelling, slowly
enlarges, painless.

» Lie above and slightly behind the
testes.

* You can get above it.
* transluminated




Epididymal cyst

e Usually smooth and lobulated, fluctuant,
transilluminates 1f contains clear fliud.

« USTO ROLE OUT MALIGNANCY

* Rx :none unless large or painfull ;
and that will compromise the fertility of the testis. In
consent form we have to inform the patient about

the sideeffect which is infertility.

AS IT CAN LEAD TO INFECTION AND SPILLING OF
IRRITATING SPERM WITHIN SCROTUM

5




CRYPTORCHIDISM

DEFINITION:

— Undescended or“Hidden
testis”

EPIDEMIOLOGY:
| Abdominal Testicle Pubo-Scrotal Testicle

— Incidence-

— 0.7-1% at age 1.

ETIOLOGY:

— Uncertain

COMPLICATIONS: i

— Can lead toinfertility and & coerrentPat B ot oo

has a higher incidence of
malignancy .
Tx- Orchiopexy



Anatomy &Physiology
of erection
and ejaculation

S dolation. & erechle dilinthin: nabiths b acan
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m u'u\fMl rale

in eseClion
(av\*ain Ureth(a)

The penile shaft is composed of 3 erectile

dorsal a3fec
columns, the 2 corpora cavernosa and the

. msbl/fmp. Rt of Penv for ereCin-

COrPUS SPONEZIOSUM, .70 e s oo i 1t 1o £ ot bl ol e o crccho
The single corpus spong@sumin the ventral
groove between the 2 corpora cavernosa. The

urethra passes through the corpus spongiosum




The within the corpora contains

arteries, nerves, muscle fibers, and venous
sinuses lined with flat endothelial cells, and it
fills the space of the corpora cavernosa.




Anatomy of the penis

Prostatic urel — ] Superficial dorsal vein

Ejaculatory duct Paired dorsal arteries

Bulbourethral gland
o Deep dorsal vein

Bulb of penis '
: ot mp. actefiy ok indue
Cavernosal arteries Vood enkta P""* in Singpidal dissoe

Tunica albuginea

Crus of penis

branclhes de wbernal P;Ae,,da\ an

Paired

} -orpora cavernosa
Penile urethra Deep artery of penis m(“(((( Zor ;
¥ orpus spongiosum

Urethra

Urethral artery

Glans penis

Urethral opening



Arterial supply

The blood supply to deep structures of the penis
is derived from a continuation of the internal
pudendal artery, after it gives off the perineal
branch. Three branches of the internal pudendal
artery flow to the penis, as follows:




The artery of the bulb (bulbourethral artery) passes through the deep
penile (Buck) fascia to enter and supply the bulb of the penis and
penile (spongy) urethra

The dorsal artery travels along the dorsum of the penis between the
dorsal nerve and deep dorsal vein and gives off circumflex branches
that accompany the circumflex veins; the terminal branches are in the
glans penis

The deep penile (cavernosal) artery is usually a single artery that arises
on each side and enters the corpus cavernosum at the crus and runs
the length of the penile shaft, giving off the helicine arteries, which are
an integral component of the erectile process



Blood supply to the skin of the penis is from the
left and right superficial external pudendal
arteries, which arise from the femoral artery



Arterial supply

* main artery is from the internal iliac :
internal pudendal artery

Dorsal
Deep artery
artery I

“Ava
SamEmmme
SPPACSSIANID A WL  C N

/ .Q,\";\i*‘ B e b= N ) P e — -~
v

In:'orndall
pudenda Bulbouethral
artery artery

* Accessory arteries :
Obturator artery
vesical arteries
femoral arteries



venous drainages

The penis is drained by 3 venous systems, the
superficial, intermediate, and deep

Superficial veins are contained in the dartos
fascia on the dorsolateral surface of the penis
and coalesce at the base to form a single
superficial dorsal vein, which usually drains into
the great saphenous veins via the superficial
external pudendal veins.




Dorsal penile veins 7777
These are the veins are going to be compressed
to prohibit blood from draining



Venous drainage

Bulbourethral
vein
Periprostatic
Deep dorsal Own plexus

vein

Circumflex Internal
vein pudendal
vein

Cayemous
vein

Bulbar
= vein
Subtunical
venous
plexus

Retro coronal
venous plexus



Lymphatic drainage

Lymphatic drainage from the glans penis drains
into large trunks in the area of the frenulum.
These lymphatic vessels then circle to the
dorsum of the corona and unite, coursing
proximally beneath the deep penile (Buck)
fascia, terminating mostly in the deep inguinal
nodes of the femoral triangle. Some lymphatic
drainage is to the presymphyseal lymph nodes
and to the lateral lymph nodes of the external
iliac lymphatics.
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Mechanism of erection s e, b=
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* Neuroendocrine signals from the brain,

created by audiovisual or tactile stimuli,

activate the autonomic nuclei of the spinal

erection centre . Signals are relayed via the

cavernosal nerve to the erectile tissue of the

copora cavernosa, activating the veno-

occlusive mechanism



(Mechanism of Penile Erection)

@ The stimulation result in the relaxation of smooth muscles
of corpus cavernosum which leads to increase in the blood
flow.

® This process is mediated by Nitric oxide(NO) which
activates Guanylyl cyclase which forms Cyclic guanosine

monophosohatase(cGMP) from guanosine
His will trlphosphate(GTP) cGMP produces smooth muscle

rg:sioigg laxation and decreases intracellular Ca concentration.

‘3:‘:“‘ The duration of action of cGMP is controlled by
wbi=d Phosphodiesterase (PDE),specially PDE-5 which is the
isozyme responsible for the termination of cGMP in the

corpus cavernosuim.




L Cavernous body
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Blood Blood
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Innervation

1-stimulation (somatic)

- stimulation of genitals
- sensed by pudendal nerve
- conducted to S2-54 via pudendal nerve

2-erection is caused by (parasympathetic)
- parasympathetic arise in the (lateral horns
grey matter of $S2-5S4)

-and then the pelvic splanchnic go to pre-aortic and prostatic
plexuses go to penis

- NO causes vasodilation of deep penile arteries

- blood fill erectile tissue

 ~AMNraccinn nfyviaoine



Innervation

3-emission (sympathetic)
is the beginning part of ejaculation and it is initiated by

sympathetic (lateral horns of T11-L2)

- lumber and sacral splanchnic to pre-aortic plexuses to spermatic tubes
and then synapse and

- NE causes : peristaltic contractions of the ductus deferens,
seminal vesicle , prostatic gland contracts and then ???>?
you get contraction of the internal urethral sphincter



- semen don’t mix with urine

- semen don’t go retrogradely into the urinary
bladder



4-ejaculation (sympathetic + somatic)

- constriction of internal urethral sphincter
(sympathetic)

- impulse arising from ventral horn $2-54

- pudendal nerve conducts the motor impulse
causing

- rhythmic contractions of bulbospongiosus and
ischiocavernosus muscles (somatic



Innervation

e Central: medial preoptic area (MPOA) and
paraventricular nucleus (PVN) in the
hypothalamus are important centres for
sexual function and penile erection.



Phases of erectile process

description

0 Flaccid phase Cavernosal smooth muscle contracted; sinusoids empty; minimal
N- o fns  arterial flow
N - out :floua
1 Latent (filling ) Increased pudendal artery flow; penile elongation
i . ,C»I)(G\‘hd\-f\ ~—p
p,h/QS,e xC-’waév\l —p ¢ GMP cglease —»induce St M. (@ .
alion> oubBlous | € lead to Sinvsorde| @laxatio fuasocialat=tion
2 Tumescent phase | Rising intracavernosal pressure; erection forming
mote blood
3 Full erection Increased cavernosal pressure causes penis to become fully erect
phase
. . . . . ik B 2 to
4 Rigid erection Further increases in pressure + ischiocavernosal muscle
_,UJunlgéjslnsf . S
phase %, 4 o CONLraclion — ooy e rois fir fou camds aus then dsappanc
e SR . N .
5 Detumescence Followingejaculation, sympatheticdischarge resumes; there is
phase smooth muscle contraction and vasoconstriction; reduced arterial

flow; bloodis expelled from sinusoidal spaces

(».,.reclu@ fle pressure =S emissaly van will oper o din blood  back {, circulabin—
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Definition

Erectile dysfunction (ED) (also called impotence)
describes the ‘consistent or recurrent inability
to attain and/or maintain a penile erection
sufficient for sexual intercourse
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sty By sl o < bt “Epidemiology

In men aged 40-70y

* mildEDis foundin 17%
* moderate ED in 25%

e complete ED in 10%

Incidence increases with age with complete ED
affecting

e 15% of men in their 70’s
e 30-40% in their 80’s



Aetiology -

ED is generally divided into/psychogenic and
%rganic causes It is often multifactorial.

Lol Spsctul _canditio

Psychogenic ™ "Fect Organic
Proportion 10% 0% \ _
Onset Sudden Gradual ~ ) o} ooy
Frequency Sporadic All circumstances
Variation With partner and circumstance No
Age Younger Older
Organic Risk Factors No organic nsk factors (|.all)  Risk factors present
{HTN, DM, Dyslipidemia)
Nocturnal/AM erection Present Absent

organic causes : Gradual onset (unless associated with an obvious
cause such as surgery, where onset is acute)
Loss of spontaneous erections

¢ Intact libido and ejaculatory function . _ ,- :
+ Pl il efechle Jasfmcw‘im e bave 4 Jqsk Sp)[.‘ﬁ(a/byffbou{' vaocturnal or €ally woliv2) eteclio~=2 U!M/ﬁ ffeﬂfdd n /o%d‘?e“c

wohite bost in organic



Prostatitis
pelvic surgery/pelvic radiation

Peyronie's disease

Depression; anxiety; relationship difficulties; lack of attraction; stress

Arteriogenic: hypertension; smoking; hyperlipidaemia; diabetes mellitus; peripheral vascular
disease

Venogenic: impairment of veno-occlusive mechanism (due to anatomical or degenerative
changes)

Pelvic fracture; spinal cord injury; penile trauma

Other: increasing age; chronic renal failure; cirrhosis

CNS: multiple sclerosis (MS); Parkinson's disease; multi-system atrophy; tumour

Spinal cord: spina bifida; MS; syringomyelia; tumour

PNS: pelvic surgery or radiotherapy; peripheral neuropathy (diabetes, alcohol-related)

Antihypertensives (beta-blockers, thiazides, ACE inhibitors)

Anti-arrhythmics (amiodarone)

Antidepressants (tricyclics, MAOIs, SSRIs)

Anxiolytics (benzodiazepine)

Anti-androgens (finasteride, cyproterone acetate)

LHRH analogues

Anticonvulsants (phenytoin, carbamazepine)

Anti-Parkinson drugs (levodopa)

Statins (atorvastatin — lipitor®)

Alcohol

Hypogonadism; hyperprolactinaemia; hypo and hyperthyroidism; diabetes mellitus




N e prefer to See 2 oupler \ugutker=
History ki
Aoe
Sexual: onset of ED (sudden or gradual); duration of problem; presence
of erections (nocturnal, early morning, spontaneous); ability to maintain
erections (early collapse, not fully rigid); loss of libido; relationship issues
(frequency of intercourse and sexual desire).

Sexual function symptom questionnaires: International Index of Erectile
Function (lIEF)

Medical and surgical: enquire about risk factors, including diabetes
mellitus (ED affects 50% overall and 30% of treated diabetics);
cardiovascular disease; hypertension; peripheral vascular disease;
endocrine or neurological disorders; pelvic and penile surgery,
radiotherapy, or trauma (which damage innervation and blood supply
to the pelvis and penis).

Psychosocial: assess for social stresses, anxiety, depression, coping
problems, patient expectations, and relationship details.

Drugs: enquire about current medications and ED treatments already
tried and their outcome.

Social: smoking, alcohol consumption.

L)m% L Polawey efechion



Examination

&
* Full physical examination (cardiovascular,
abdomen, neurological)

 DRE to assess the prostate; assess secondary
sexual characteristics

* external genitalia assessment to document
foreskin phimosis, penile deformities and lesions
f"fj;, r,@ﬁ(Pevronle s plaques); confirm presence, size, and
location of testicles.

* The bulbocavernosus reflex can be performed to

test integrity of spinal segments S2—-4 (squeezing

the glans causes anal sphincter and
bulbocavernosal muscle contraction).




Investigation Auema?  HbAC

1.

?L

4,

e . A . ..
Blood tests: fasting glucose; serum (f rone (taken (;SHOO_H-.'OO a.m.); fasting lipid

T awned

profile are basic work-up tests. SHBG; U&E; LH/FSH; prolactin; PSA; ﬂw&rf@jg/@ﬁst
should be selected according to patient’s history and risk factor profile.

Nocturnal penile tumescence and rigidity testing: the Rigiscan device contains two rings that
are placed around the base and distal penile shaft to measure tumescence and number,
duration, and rigidity of nocturnal erections. Useful for diagnosing psychogenic ED and for
illustrating this diagnosis to patients.

r}:’;Juﬁ al- -,'lﬁ Cial erection ("’_D Vagachive Wma()
Penile colour Doppler USS: measures arterial peak systolic and end diastolic velocities, pre-

and post-intracavernosal injection of PGEL.
+o cL.@‘,;fg,,,{—;q\.e Liw qdc(.’ocaemic £ V@mocaevx?( eseckile Clss'-ruv\C\'(av-

inVexSSive
Cavernosography? imaging and W%M after intracavernosal

injection of contrast and induction of artificial erection, used to identify venous leaks.

Penile arteriography: reserved for trauma-related ED in younger men. Pudendal
arteriography is performed before and after drug-induced erection to identify those requiring
arterial bypass surgery (although this is less commonly indicated now with the advent of
modern penile prostheses).

- MRI: useful for assessing penile fibrosis and severe cases of Peyronie’s disease.



Nocturnal penile tumescence




treatment
SJraf led bﬂ be hawier=| wodi Pl

* Correct any reversible causes (i.e. alter lifestyle, stop
smoking, change medication, etc.)

* Psychosexual therapy

[ Aims to understand and address underlying
psychological issues and provides information and
treatment in the form of sex education, psychosexual
counselling

[ instruction on improving partner communication skills

 cognitive therapy and behavioural therapy

(programmed relearning of couple’s sexual
relationship).

Pharmacotherapy may be a useful adjuvant.

wibd ¢ lm&i«‘@f th



Sb—é{uc:)s Gue (Elaxetisn A e Groottr M. o induce ef&Chio:
1-Phosphodiesterase type-5 (PDES5) inhibitors:

first-line therapies

sildenafil (ViagraR), tadalafil (CialisR), vardenafil (LevitraR)

* enhance cavernosal smooth muscle relaxation

* by blocking the breakdown of cGMP by phosphodiesterase.

* Sexual stimulus is still required to initiate events.

*  Successiis reported in up to80%>

e Early use of PDE5 inhibitors following radical prostatectomy can help
optimize the return of spontaneous erections (penile rehabilitation).

Contraindications:

» patients taking nitrates

recent myocardial infarction

recent stroke )., tr drugs v Sodden d@p i 3P ==>cloub22 eWec}
hypotension-~ Sudden drop in BP —pway lead to
unstable angina, non-arteritic anterior ischaemic acute caddiac alTest
optic nerve neuropathy (NAION).

Cautions: intermediate and high risk cardiovascular disease requires
cardiac review prior to treatment

use with A-blockers, groups with predisposition to priapism.

VVVYVYYVYY
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2-Dopamine receptor agonist: o«

» apomorphine (UprimaR)
» taken

» acts centrally on dopaminergic receptors in the
paraventricular nucleus of the hypothalamus

» enhance and coordinate the effect of sexual
stimuli.

» Side effects: nausea, headache, dizziness
» Not commonly used
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3-Intraurethral therapy
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» second-line therapy when oral therapies have been

ineffective.
» A synthetic prostaglandin E1 (PGE1) pellet (alprostadil)

» placed into the urethravia a specialized applicator
(Medicated Urethral System for Erection (MUSE)TM
device).

» Once inserted, the penis is gently rolled to encourage the
pellet to dissolve into the urethral mucosa fromwhere it
enters the corpora.

» PGE1 acts to increase cAMP within the corporal smooth
muscle, resulting in muscle relaxation.

» Side effects: penile and urethral pain, priapism, local
reactions.

aflerial Suoassthn M.
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wsse—4-Intracavernosal injection therapy
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= Alprostadil (CaverjetTM).

= Papaverine (PDE inhibitor).

= Usually given in combination with either phentolamine (A-
adrenoceptor antagonist) or PGE1

= Who have failed oral or single-agent injectable therapies.

" Training of technique and first dose is given by a health
professional.

= Needle isinserted at right angles into the corpus
cavernosum on the lateral aspects of mid-penile shaft.

= Discontinuation rates from penile injection techniques are
high.

= Contraindications: sickle cell disease or high-risk candidate
for priapism.

= Adverse effects: pain, priapism, haematoma
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Dorsal veins  Dorsal antery and nerve




Vacuum erection device_“’/oc”'”f“[
> Used when pharmacotherapies have failed.(st o 1 bez £ #chal )
» It contains three components: a vacuum chamber, pump,

and constriction band
» The penis is placed in the chamber and the vacuum

created by the pump increases blood flow to the corpora

cavernosa to induce an erection.

» The(constriction bandis placed onto the base of the penis
to retain blood in the corpora and maintain rigidity.

» Relative contraindication: anticoagulation therapy.
» Side effects: penile coldness, bruising.
Microvascular arterial bypass and venous ligation surgery

Used in: specialist centres where there is a clear-cut diagnosis
of a vascular disorder.

Acts to increase arterial inflow and decrease venous outflow.

Rarely used now as it is uncommon for success rates to exceed
50%.
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Penile prosthesis_ Z .2 " " P
» Semi-rigid, malleable, and inflatable penile prostheses
“MC =L giel erzchie dyshunCliory

» other therapies have failed or are unsuitable

» Also indicated for Peyronie’s disease, trauma, and penile fibrosis (i.e.
secondary to priapism).

» The device is surgically implanted into the corpora to provide penile
rigidity and generally has high satisfaction rates, up to 90%

» -‘;ld;elt\fct&' infection, erosion, mechanical failure, penile shortening,
glans may not fully engorge.

Testosterone replacement therapy
» Indicated for hypogonadism

» available in oral, buccal, intramuscular, pellet, transdermal patch, and
gel forms.

» Most guidelines recommend PSA, Hb, and LFT checks before and after
starting treatment

» It can improve the results of PDES inhibitors in hypogonadal men.



Penile prosthesis Vacuum erection
device
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An acquired benign penile condition characterized by deformity of the
penile shaft secondary to the formation of a fibrous inelastic scar on the
tunica albuginea.

Epidemiology

Prevalence is 3—-9%, predominantly affecting men aged 40-60y.
Pathophysiology

excessive connective tissue (fibrosis) and increased cellularity with random
orientation of collagen fibres. Dorsal penile plaques are most common
(66%).

The corpus cavernosus underlying the lesion cannot lengthen fully on
erection, resulting in_penile curvature.—~ {o one Sde

The disorder has two phases:
- Active phase (1-6 months)
- Quiescent (stable) phase (9—12 months

Presented as

] : i< (surzert)
* penile pain, a palpable lump (plaque)# ey need s~ A Clorssis (suze
* penile curvature, ED (in 40%), SE— Dg Guer,

_ Cufyature > 90°
. Sexnes FAiM &Mfl’uuﬂ @‘QC\W\’
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Male reproductive physiology
- 000 ]

How Does the Male Reproductive System
Function?

The all male reproductive system is dependent on
hormones, which are chemicals that regulate the
activity of many different types of cells or organs. The
primary hormones involved in the male reproductive
system are follicle-stimulating hormone, luteinizing
hormone, and testosterone
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Hypothalamic—pituitary—testiculat™%—
axis

The hypothalamus secretes luteinizing hormone—
releasing hormone

(LHRH), also known as gonadotrophin-releasing hormone
(GnRH). This

causes pulsatile release of anterior pituitary gonadotrophins,
called follicle-

stimulating hormone (FSH) and luteinizing hormone (LH), which
act

on the testis.

FSH stimulates the seminiferous tubules to secrete inhibin and
produce

sperm; LH acts on Leydig cells to produce testosterone
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Spermatogenesis

Seminiferous tubules are lined with Sertoli cells, which surround developing
germ cells (spermatogonia) providing nutrients and stimulating factors,

as well as secreting androgen-binding factor and inhibin

Primordial germ(spermatogonia) cells divide to form primary
spermatocytes. These undergo a first meiotic division to create secondary
spermatocytes (46 chromosomes), followed by a second meiotic

divisionto form spermatids (23 chromosomes). Finally, these differentiate
into spermatozoa.

Spermatogenesis takes 74 days. The nonmotile spermatozoa leave the
seminiferous tubules and pass to the epididymis, where they undergo maturation
(gain motility and the ability to fertilized). Ductal transit time takes

another 2 weeks, so the total time from beginning of spermatogenesis to
ejaculation is 3 months.

Motile sperm are storedin the globus minor of the epididymis until
ejaculation. Spermatozoa that are not released are reabsorbed by
ohaaocvtosis.
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Spermatogenesis

Seminiferous tubules are lined with Sertoli cells, which surround developing
germ cells (spermatogonia) providing nutrients and stimulating factors,

as well as secreting androgen-binding factor and inhibin

Primordial germ(spermatogonia) cells divide to form primary
spermatocytes. These undergo a first meiotic division to create secondary
spermatocytes (46 chromosomes), followed by a second meiotic

divisionto form spermatids (23 chromosomes). Finally, these differentiate
into spermatozoa.

Spermatogenesis takes 74 days. The nonmotile spermatozoa leave the
seminiferous tubules and pass to the epididymis, where they undergo maturation
(gain motility and the ability to fertilized). Ductal transit time takes

another 2 weeks, so the total time from beginning of spermatogenesis to
ejaculation is 3 months.

Motile sperm are storedin the globus minor of the epididymis until
ejaculation. Spermatozoa that are not released are reabsorbed by
ohaaocvtosis.




Spermatozoa

Spermatid

2° spermatocyte

1° spermatocyte

Spermatogonia
= Basal lamina

Figure 11.2 Spermatogenesis in the seminiferous tubules of the testis.



Maiture sperm
.

Mature sperm have a head, middle piece, and
tail . The head is composed of a nucleus
covered by an acrosome cap, containing
vesicles filled with Iytic enzymes that break
down the outer layer of the female

ovum. The middle piece contains mitochondria
and contractile filaments, which extend into the
| tall to aid motili%
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Head:
Plasma membrane
Acrosomal cap

Tail:
Nucleus End piece

Middle piece:

Proximal centriole

Mitochrondria
Microtubules

Tail:

Principal piece

Yepofumalley - foraacd mobile Speris
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tail
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Etfiology and evaluation of ===
male infertility

Definition of infertility

Infertility is failure of conception after at least 12
months of unprotected intercourse

. The chance of anormal couple conceiving is
estimated at :

20—25% per month, 75% by 6 months, and 90% at
1] year. Up to 50% of infertility is due to male
actors.

Up to 25% of couples may be affected at
some point in their reproductive years.



i

Pathophysiology
c——

Failure of fertilization of the normal ovum is due to defective
sperm development, function, or inadequate numbers

. There may be abnormalities :

—_— ‘

of morphology (teratospermia) or To;tility (asthenospermia),
— . . 15 witiow . .
low sperm numbers (oligospermia), combined disorders

(oligoasthenospermia), absent sperm’(azoospermia).

Abnormal epididymis function may result in defective
spermatozoa maturation or transport, or induce cell death.



Etiology

000007}
* |diopathic (25%)
« Varicocele (present in 40%)
 Cryptorchidism (undescended testes)

» Functional sperm disorders: immunological infertility
(sperm antibodies); head or tail defects; Kartagener’s
syndrome

 Erectile or ejaculatory problems
 Testicular injury: orchitis
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Cont.
« /7

Hormone excess: excess prolactin (pituitary tumor)
» Genetic disorders: Kleinfelter’'s syndrome (47XXY)

» Male genital tract obstruction: congenital absence of
vas deferens
» Systemic disease: renal failure; liver cirrhosis; cystic fibrosis

* Drugs: chemotherapy; alcohol; marijuana,;
sulfasalazine; smoking

* Environmental factors: pesticides; heavy metals; hot
baths
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* sexual and reproductive:: duration of problem; frequency and
timing of intercourse; previous successful conceptions; previous

birth control; erectile or ejaculatory dysfunction.
» Developmental: age at puberty; history of cryptorchidism;
gynecomastia
i l'/lgufm‘ Cawvad ,qf:\ SCﬂ;‘W ,in JZSJ';deS f f
. . iy mumps . .
» Medical and surgical: orchitis; varicocele testicular ol P 2E:
torsion, trauma, or tumor; sexually transmitted diseases; hed misstaracy.
bebore
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* Drugs and environmental: previous chemotherapy; exposure to

substances that impair spermatogenesis or erectile function;
aICOhOI/ gl/u\ol(,f(,(fﬁ ,O(CU\PO({’(()V\

* Family: hypogonadism; cryptorchidism

o o4 wlectiliy
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xamination
ass. nofnal Sexval Chafacter:skc /C male

e Perform a full assessment of all systems with attention to
general appearance (evidence of secondary sexual

development; signs of hypogonadism; gynecomastia).

o SCOtumn Zj Yol Heshicle [oafed n 2
[Votnmal ﬂtm kaf‘ Peuile Site , Fbwlc’S/(/A
e Urogenital examination should includeassessment of the penis

e (Peyronie’s plaque, phimosis, hypospadias); measurement of
testicular consistency palpation of epididymis (tenderness,
swelling) and spermatic cord (vas deferens present or absent,
varicocele); and digital rectal examination of the prostate



Lab investigation of male
infertility and Treatment
options
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~=-Basic investigations

1
2;{;.’7 s —-&9;’/0

* Semen analysis s

e Obtain 2 or 3 specimens over several weeks collected after 2—
7 days of sexual abstinence. Deliver specimens to the
laboratory within 1 hour. —30... oo 2L s

* The mixed agglutination reaction (MAR test) is used to detect
antisperm antibodies.

* The presence of leukocytes or round cells in the ejaculate (>1
x 106/mL of semen) suggests infection, and cultures should be

requested



Table 12.1 WHO semen analysis characteristics

Semen analysis parameter Lower reference limit (95% CI)

Serum volume 1.5mL (1.4-1.7)

pH S
o spe,—m o o pe,- e’acu - (33_46) AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Sperm concentration 15x 10°permL (12-16)
Motluty 40%progresswe+nonprogresswe(38_40) .........

32% progressive motility (31-34)

Forward progression >grade 2

Vitality 58% live spermatozoa (55-63)

.................................. A o
Time to llquefy( VisGsity) 5-25min  /5-30...,

MAR-test (for antisperm <50% motile spermatozoa with bound
antibody) particles
Zinc =>2.4pmol per e]aculate

Adapted from World Health Organization (WHO) 2010 lower reference limits (5th centile
and their 95% Cl) for semen characteristics



Table 12.2 Grading of sperm motility

Grade Type of sperm motility

0 No motility

1 Sluggish; no progressive movement

2 Slow, meandering forward progression

3 Moving in a straight line with moderate speed

.....................................................................................................................................................

4 Moving in a straight line at high speed




 Hormone measurement
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-Obtain serum FSH, LH, testosterone and prolactin, 7<#
* Elevated serum FSH levels (2 x normal) suggest irreversible testicular failure.

* In cases of isolated low testosterone level, it is recommended that morning
and free testosterone levels be tested.

* Elevated prolactin is associated with sexual dysfunction and low serum
testosterone levels, and usually indicates the presence of a pituitary adenoma.
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Table 11.3 Clinical diagnosis on hormone assay

FSH’ LH" Testosterone  Diagnosis

t Normal ~ Normal Seminiferous tubule damage
(defectlve spermatogene5|s)

Normal ~ Normal ~ Normal Normal; or bilateral genital tract
obstructlon

t t Normal/{ Testlcular fallure

i ‘ ' Hypogonadotrophism

* Follicle stimulation hormone.
** Luteinizing hormone.



Special investigations

Chromosomal analysis: karyotyping to identify Klinefelter’s
syndrome in patients presenting with azoospermia (5—10% of azoospermic

patients have Klinefelter’s syndrome), small soft testes, gynaecomastia, d
FSH/LH and d testosterone.

Y chromosome microdeletion assay: to assess AZF—regions a,
b, and c.

- AZFa: microdeletion predicts no spermatogenesis.

- AZFc: commonest molecular cause of male infertility (13% of non-
obstructive azoospermics and 6% of oligozoospermics). Around 70%
will have sperm on testis biopsy.

Post-orgasmic urine analysis: the presence of >10—15 sperm per
high powered field confirms the diagnosis of retrograde ejaculation.

Fructose: Although the fructose test is not part of a routine semen
analysis, it is useful in cases of azoospermia (absence of sperm in semen).
In azoospermia secondary to the absence of vesicles or if there is an
obstruction, no fructose is present. In testicular azoospermia, fructose is
present.



Testicular biopsy

* Performed for azoospermic patients to help
differentiate between obstructive and non-obstructive
causes.

* Simultaneous sperm retrieval can be carried out
(testicular sperm extraction, TESE) for use in
intracytoplasmic sperm injection (ICSI) treatment,
either at the time or at a later date (following freezing
and storage).

 The degree of spermatogenesis can be histologically
scored (The Johnsen score). Only mature spermatozoa
(score 8 or above) can be used for fertility treatment.



Testicular biopsy

Table 12.4 The Johnsen Score. Histological analysis of testicular

biopsy’

1
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~ Complete spermatogenesis, many spermatozoa

Many Spermatozoa dlSOl’gamzed germmal ep|the[|um

Few ’spermatozoa (<5 10)
No  spermatozoa but -many spermatlds

No  spermatozoa and few spermatlds (<5—1 O)

No  spermatozoa or spermatlds but many sperm"atocytes
Few spermatocytes (<5) no spermatozoa or spermatlds o
Spermatogoma are the only germ cells

Sertoli cells only

No Cells - tubu[es




Radiologic Evaluation

Vasography
Lo ass %Haﬁg 3lcmcz,
Transrectal Ultrasonography — ........ v.s-.

Venography
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Scrotal Ultrasonography
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Vasography

The traditional and most commonly employed radiologic
imaging study employed for the evaluation of the vasal
and ejaculatory duct patency is vasography.

The vas deferens is punctured at the level of the scrotum
and injected with contrast.

A normal test shows the passage of contrast along the
vas deferens, seminal vesicles, ejaculatory duct, and into
the bladder, which rules out obstruction.

Vasography is indicated to determine the site of

obstruction in azoospermic patients who have active
spermatogenesis documented by testis biopsy



Vasography

* A normal vasogram is
documented when
contrast agent is
visualized throughout
the length of the vas
deferens, seminal
vesicles, ejaculatory
duct, and bladder




Transrectal Ultrasonography

TRUS allows for the anatomic visualization of the
prostate, seminal vesicles, and ampullary portion of the
vas deferens

TRUS is indicated in azoospermic patients suspected of
having ejaculatory duct obstruction.

TRUS is indicated for low ejaculate volumes, to

investigate seminal vesicle obstruction (>1.5cm width) or
absence

The normal diameter of the seminal vesicles on
transverse imaging behind the bladder is up to 1.5 cm



Transrectal Ultrasonography

Bladder B




Scrotal Ultrasonography

* The main application of scrotal ultrasonography in
male infertility has been for the diagnosis of
varicoceles

* Color duplex scrotal ultrasonography has been
applied as a noninvasive alternative to internal
spermatic vein venography in an attempt to
objectively diagnose varicoceles

* The initial criteria developed to diagnose a varicocele
include the presence of numerous large veins (>3
mm) and reversal of blood flow with Valsalva
maneuver



Scrotal Ultrasonography

e Scrotal ultrasonography to detect testicular
tumors should be restricted to patients with

suggestive histories, physical examinations, or
hormonal values.

* |t should not be used as a routine examination
to screen all infertile men.



Venography

* Internal spermatic vein venography is used to
both detect and potentially treat varicoceles

 The femoral vein approach is generally
preferred, but the internal jugular approach is
superior if embolization of bilateral
varicoceles is being observed.



Venography




Treatment options for male
factor infertility



General: aim to identify and treat reversible causes of subfertility and
improve semen quality. Advice on modification of{jlifestyle factors (i.e.
reduce alcohol consumption, avoid hot baths). vt s Psycosotial Condihzns

£ pl

Medical treatment:

* Antibiotics:
Treat any positive semen, urine, or urethral cultures with the appropriate
antibiotics.

* Hormonal:

1. -Secondary hypogonadism (pituitary intact): mayrespond to
administration of human chorionic gonadotrophin (HCG) which
stimulates an increase in testosterone and testicular size.

-- If the patient remains azoospermic after 6 months of treatment, FSH
is added (human recombinant FSH or human menopausal
gonadotrophin). Alternatively, pulsatile LHRH can be administered
subcutaneously via a minipump (used for treating Kallman’s
syndrome).

2. - Hyperprolactinaemia:is treated with dopamine agonists. Arrange an
MRI to rule out a pituitary tumour.



* Antioestrogens (clomiphene citrate 25mg od):

are used empirically to increase LHRH which stimulates endogenous
gonadotrophin secretion. Used for idiopathic oligospermia.
e Antioxidants:

Vitamin E supplements have been shown to improve sperm function and
IVF success rates; zinc and folic acid may increase sperm concentrations.

Erectile and ejaculatory dysfunction
Erectile dysfunction may be treated conventionally (oral, intraurethral,
intracavernosal drugs; vacuum devices or prostheses).

Ejaculatory failure mayrespond to sympathomimetic drugs (desipramine)

or electroejaculation (used in spinal cord injury), where an electrical stimulus
is delivered via a rectal probe to the postganglionic sympathetic nerves that
innervate the prostate and seminal vesicles.

Antisperm antibodies
Corticosteroids have been used, but assisted conception methods are
usually required.



Surgical treatment
- Genital tract obstruction

1. Epldldymal obstruction: can be overcome by microsurgical

anastomosis between the epididymal tubule and vas (vasoepididymostomy).

2. Vas deferens obstruction: istreated by microsurgical reanastomosis
of ends of the vas (vasovasotomy)and is used for vasectomy reversal. Highest
success rates for fi nding viable sperm occur in the fi rst 8y postvasectomy
(80—90%); overall pregnancy rates are 750%. Patency rates are better than
pregnancy rates; success rates drop to 30% if >15y.

3. Post-vasectomy: Ejaculatoryduct obstruction: requires transurethral
resection of the ejaculatory ducts (TURED).

4. Varicocele: can be treated by embolization or open or laparoscopic
surgical ligation.
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Assisted reproductive techniques
(ART)

Sperm extraction

e sperm are removed directly from the epididymis by PESA or
MESA.

* |f these methods fail, TESE by conventional biopsy or
microsurgical techniques, or aspiration (TESA) may be tried.

* Sperm undergo cryopreservation until required.

* Later, they are separated from seminal fluid by dilution and
centrifuge methods, with further selection of motile sperm
and normal forms using Percoll gradient techniques.



Assisted conception

e Intrauterine insemination (IUl): Following ovarian stimulation, sperm
are placed directly into the uterus.

e In vitro fertilization (IVF): Controlled ovarian stimulation produces

oocytes that are then retrieved under transvaginal ultrasound guidance. Oocytes
and sperm are placed in a Petri dish for fertilization to occur. Embryos are
incubated and cultured for 2—3 days and then transferred to the uterine cavity.
Pregnancy rates are 20—30% per cycle.

» Gamete intrafallopian transfer (GIFT): Oocytes and sperm are mixed
and deposited into the fallopian tubesvia laparoscopy. Variations

include zygote intrafallopian transfer (ZIFT) and tubal embryo transfer
(TET).

e Intracytoplasmic sperm injection (ICSI): A single spermatozoa is injected
directly into the oocyte cytoplasm (through the intact zona pellucida). The
advantageis that fewer sperm are needed. ICSl is alwayscombined with IVF and
the clinical pregnancy rate is 28—-40% per cycle.






