Pathology of urinary system
URETERS
O Congenital Anomalieg
[-Congenital anomalieg of the ureterg are found in about 2% to 3% of all autopeies
2-Although most have little clinical significance, certain anomalies may lead to obstruction of the flow of urine and thug

cauge clinical digeage.

3- examples:
1) Vegiculoureteral reflux. ~ 2)Double and bifid ureters. 3) Diverticula

4 ) Ureteropelvic junction obstruction. (ie the most common cause of hydronephrogis in infante and children.)

O Tumorg and Tumor-Like Legiong

[-Brimary tumors of the ureter are rare.

2-Benign tumorg are generally of mesenchymal origin.

3- Fibroepithelial polyp,( a tumor-like legion often occurring in children, is composed of looge, vageularized connective
tigeue overlaid by urothelium.)

4-Primary malignant tumorg of the ureter regsemble thoge ariging in the renal pelvis, calyces, and bladder. (The majority
are urothelial carcinomag .)

5-They occur most frequently during the gixth and geventh decades of life and cauge obstruction of the ureteral lumen.

6- They commonly occur concurrently with urothelial carcinomag of bladder or renal pelvie.




O Obgtructive Legions:
Intringic and extringic lecione may obstruct the uretere and may give rice to (hydroureter, hydronephrogie, and
pyelonephritie .)
Unilateral obstruction typically resulte from proximal intringic or extringic causes (e.g., stones, neoplagme ete.), whereas

bilateral obetruction arigee from dictal caugeg, euch ag nodular hyperplacia of the prostate

Cause of
= 2

<h S S
Calculi Typically of renal origin
Usually small (5 mm in diameter or less)
Impact at loci of ureteral nar 3 eterop:

junction, where ureters cross iliac vessels and
where they enter bladder—and cause
excruciating “renal colic™

Strictures May be congenital or acquired
Tumors Uprothelial carcinomas arising in ureters
Rarely. benign tumors or fibroepithelial polyps
Blood clots Massive hematuria from renal calculi, tumors, or
papillary necrosis
Neurogenic Interruption of the neural pathways to the bladder

Extrinsic
h

ysiologic rel of le or
pressure on ureters at pelvic brim from
enlarging fundus

Pregnancy Ph

Periureteral Salpingitis. diverticulitis. peritonitis. sclerosing
infl i itoncal fibrosis o

Endometriosis With pelvic lesions associated with scarring

Tumors Cancers of the rectum, bladder. prostate, ovaries,

uterus, cervix; lymphomas, sarcomas

O Sclerocing Retroperitoneal Fibrogie
1) Thig rare legion ie characterized by a fibrotic proliferative inflammatory process that encages retroperitoneal structures
and caugeg hydronephrogie.
2) The digorder occure in middle to late age and ie more common in maleg than females.
At least a subget of thece cageq ig related to [g@<t-related diceage, a recently deccribed entity ageociated with elevated
levelgof serum immunoglobulin @<t (Ig@<t) and  Fibroinflammatory legiong rich in [g@<t-gecreting plagma cellg, that aleo

affects other organs .

Other - for retroperitoneal fibrogig include

1)drug exposures (ergot derivatives, B-adrenergic blockers), I

2)inflammatory conditiong (vageulitie, diverticulitie, Crohn digeage ——

B)malignancies (lymphomas, urinary tract carcinomag).

4) Most, however, have no obvious cause and are congidered primary or idiopathic (Ormond digease).

Microscopic examination typically reveals

fibroug tigsue containing a prominent infiltrate of lymphocytes, often with germinal centers, plagma celle (frequently

lgB4-positive), and eoginophile.

Treatment : initially involves corticosteroidg, although many patiente eventually become registant and require

ureteral stents or surgical extrication of the ureterg from the surrounding fibroug tiesue (ureterolysis).




wurinary bladoer

@ Congineintal anomalies :

Several different types of congenital abnormalities of the bladder are recognized; these
are \/arioung associated with tncereased risk of tnfection or weopLasia

A) * vesiteoureteral reflux
ls the most common and serious congenital anomaly.
vesicoureteral reflux predisposes to ascending pyelonephritis and loss of renal function.

Abnormal connections between the bladder and the vaginag, rectum, or uterus ma Yy create
congenital vesicouterine fistulae

Vestcoureteral reflux grades.

Grade Description
| Into a nondilated ureter
] Into the pelvis and calyces without dilation
n Mild to moderate dilation of the ureter, renal pelvis, and calyces with minimal blunting of the fornices
v Moderate ureteral tortuosity and dilation of the pelvis and calyces
\'"J Gross dilation of the ureter, pelvis, and calyces; loss of papillary impressions; and ureteral tortuosity

fﬁ’i

®B) Diverticula

are pouch-like invaginations of the bladder wall that vary from less than 1 ewm to 10
e i diameter

may be congenital or acquired.

may be due to a focal

fm"['um Df dcveLo‘pmewt 0{ are most often associated with prostatic h 5pevpLas£a,

the wor’maL musculature or producing wurinary outflow obstruction.

to a unnary tract

obstruction during fetal The resulting increase in intravesical pressure causes

oleveLo]:mcwt outpouching of the bladder wall and the formation of
diverticula.

C)Exstrophy of the bladder is a developmental failure in the anterior wall of the
abdomen and the bladoder.

As a result, the bladder communicates directly with the abdominal surface



D) urachal anomalties:

The wrachal canal connects the fetal bladder with the allantois and normally
is obliterated at birth.

rRarely, it remains fully or partially patent.

The former creates a fistulous urinary tract connection between the bladder
and umbilicus

@lwﬂammatiow of the urinary bladder = cystitis

Acute and Chronte 03st£t£s

Bacterial pyelonephritis is frequently preceded by infection of the urinary
bladder, with retrograde spread of wicroorganisms into the Ridneys and their
collecting systems .

Predisposing factors for cystitis tnclude bladder caleuli, urinary obstruction,
diabetes mellitus, tnstrumentation, and Lmmuwne dcﬁciewcg

The most common etiologic agents of cystitis ave the coliforms:
Escherichia coli, followed by Proteus, Klebsiella, and EBnterobacter.

Wowmen are meove Likely to develop cystitis as a result of their shorter urethras.
Tuberculous cgstitis Ls almost alwa Ys a sequel to renal tuberculosts.

candida albicans and, much Less often, cryptococeal agents may cause ogs’ci’cis,
'Par’cicuLarLg iy immuwosuppresseol paticwts or those recelving long-term antiblotics

Schistosomiasis (Schistosoma haematobivum) remains an important cause of ogsti’cis L
certain African and Middle Eastern countries

Viruses (e.9., adenovirus), chLamgdLa, and Mycoplasma may also cause cgstitis.
Adenovirus and BK virus (member of the poLaomaviru.s famiLg infections ma Y result
in hemorrhagic cystitis

. qas-forming bacteria (such as Clostridium perfringens) result in emphysematous
cystitis (gas-filled vesicles in the bladder wall)



MORPHOLOGY
Most cases of cgstitis produce wowspeciﬁc acute or chronic inflammation of the bladder

In acute cgstitis, there ts h gperemia of the mucosa and neutrophilic infiltrate, sometimes
assoctated with exuwdate.

Persistence of the bacterial tnfection leads to chronic cgstitis assoctated with mononuclear
infla mmatory infiltrates.

Other types of non-tnfectious cystitis tnclude tatrogenie, follicular, and eosinophilic cystitis.

Patients receiving systemic
chemotherapy or pelvic irradiation
may develop iatrogenic cystitis

Follicular casti,’cis ts characterized bg the ED,SMDPWLLG,%SUUS’,
, , R manifested bg tnfiltration
presence of Lg mphoid follicles within the

, the sub ab
bladder mucosa and uwd&rLngg wall of ,SM mufws 5
eosuwoPhLLs, ’cgpwaLLg s a

nonspecific subacute
inflammation but may
also be a manifestation of a
systemtic allergic disorder

cgtotoxic agents, such as cchophosphamide, may cause hemorrhagic cgstitis

Acute and chronic radiation cystitis may oceur following the trradiation of the bladder
reglon.

clinteal Features
ALL forms of castitis are characterized bg a triad of sywmptoms:

(1) frequewcg, which L acute cases ma Y necessitate wrination every 15 to 20
minutes.

(2) Lower abdowminal pain Localized over the bladder region or tn the suprapubic region.
(=) d 5sur£a (pain or burning on urination).



Special Forms of Cystitis
Several variants of cystitis have distinctive causes or morphologic

Interstitial 05stit£s (Chronte Pelvic Patn Sywndrome).
Ls a disorder of unknown etiology that occurs most frequently in women.

The associated pain sywndrome is defined by the American Urological Association as
“an unpleasant sensation (paiw, pressure, discomfort) perceived to be velated to the
wrinary bladder, associated with urinary tract symptoms of more thaw six weeks
duwration, tn the absewce of tnfection or other Ldentifiable causes.”

It ts characterized bg Lntermittent, often severe, suprapubic pain; uriwura -(requewog;
urgeney; hematuria; and dgsuria. TgpioaL ogstoscopio findings include mucosal
fissures anol punctate hemorrhages.

MioroscopicaLLg,
the pathologic findings are nonspecific; mast cells are often increased in the
submucosa, but the pathogenic significance of this finding is uncertain.

The matn role of biopsg Ls to rule out carcinoma tin situ (CLS), whitch oLiwicaLLg
mimics nterstitial cystitis.

Treatment is largely empiric.

Sowme cases are assoctated with chronie mucosal ulcers (Hunwner ulcers); this Ls termed
the Late (classic, ulcerative) phase. Late in the course, transmural fibrosis may Lead to
a contracted bladder.

Polypoid Cystitis: is an inflammatory lesion resulting from irritation of the bladder
mucosa, most commonly as a result of tnstrumentation.

Metaplastic Lesions
Several lesions that stem from true metaplasia or conditions that mimic wmetaplasia
affect the bladder.

Cystitis glandularis and cystitis cystica.
These are common Lesions of the urinary bladder in which nests of urothelivm

(Von Brunn nests)

grow downwaro Lnto the lamina propria. Here, epithelial cells tn the center of the nest
undergo metaplasia and take on a cuboidal or colummar appearance (cystitis
glandularis) or retract to produce cystic spaces lined by flattened urothelivm
(ckjstitis cgs‘cica).



Squamous metaplasia: As a response to chronic 'Lm:j ury, the wrothelium is often
replaced by nonkeratinizing or keratinizing squamous epithelivum.

Malakopla Ria: is a distinctive chronic tnfla mmatory reaction that appears to stem
from acquired defects in phagocyte function.

MORPHOLOGY
Cystoscopieally, malakoplakia takes the form of soft Yyellow, slightly raised mucosal
plagues, =3 to 4 cm Ln diaweter.

Histologically
the Lesion Ls composed of aggregates of large foamy macrophages with occasional
multinucleate giant cells and Lymphocytes.

The macrophages have abundant granular cytoplasm due to phagosomes stuffed with
particulate and membranous debris of bacterial origin, which are believeo to
accumulate due to defective phagolysosome function.

w addition, lLaminated mineralized coneretions resulting from deposition of caleivwm
tn enlarged Lysosomes, knowwn as Michaelis-qutmann bodtes, are tgpicaLLg present
within the macrophages

@ Neoplasm

Bladder cancer Ls the ninth most common cancer type worlowiode and is responsible
for significant morbidity and wmortality.

It is the fourth most common cancer in American men (7% of all new cases).

The overwhelming majoritg (>95%) of bladoer tumors are of epithelial origin , with
urothelial neoplasms being by far the most common type followed by squamous and
glandular neoplasms

Tumors of the Urinary Bladder
1) Urotheltal (transitional) tumors.
« Noninvastve wrothelial (transitional cell) tumors
* infiltrating urothelial carcinoma
s variants: nested, microcgst’w, micro’papiLLarg, pLasmacgtoid,
sarcomatoid, giant cell, poorly differentiated, Lipid-rich, and clear cell
2) Adenocarcinoma.
3)Squamous cell carcinoma.
4)Mixed carcinoma.
5)swmall-cell carctnoma.
6) Sarcomas.



Urothelial Neoplasms

represent about 90% of all bladder tumors and run the gamut from small benigwn lesions
that do not recur to aggressive cancers that are often fatal.

Many of these tumors are multifocal at presentation.

Though most common in the bladder, all of the urothelial lesions described here may be
seew at any site where there is urothelivm, from the renal pelvis to the distal urethra.

There are two distinect precursor Lestons to Lnvasive urothelial carcinoma: nontnvasive
papLLLarg tumors and flat noninvasive wrothelial carcinoma in situ (CLS)

The most common precursor Lesions are the noninvasive paPiLLarg tumors, which
originate from papillary wrothelial hyperplasia

Table 21.4 Grading of Noninvasive Urothelial
(Transitional Cell) Tumors

WHO/ISUP Grades (2016)

Flat Lesions

Urothelial proliferation of uncertain malignant potential (flat
hyperplasia)

Urothelial dysplasia

Urothelial carcinoma in situ

Exophytic Papillary Lesions

Papilloma

Urothelial proliferation of uncertain malignant potential (papillary
hyperplasia)

Papillary urothelial neoplasms of low malignant potential
Papillary urothelial carcinoma, low grade

Papillary urothelial carcinoma, high grade

Eptdemiology.
The incidence of bladder cancer ts higher tn men (male-to-female ratio of =: 1), tn higher income
nations, and in wrban dwellers.

About 207 of patients are between 50 and g0 Yyears of age.
Blaodder cancer, with rare exceptions, Ls not famdilial.

Several factors have been implicated tn the causation of urothelial carcinoma, tncluding the
following:

[+ cigarette smoking is clearly the most lmportant influence, lncreasing the risk threefold to
sevenfold, depending on the duration and type of tobaceo use.
Between 50% and 0% of all bladder cancers among men are associated with the use of cigarettes

2- ndustrial exposure to aryl amines.
3. Schistosoma haematobium infections in endemic areas.
y. Long-term use of analgestes.
5. Heavy long-term exposure to cchophosphadee.
. Wrradiation.



Pathogenesis
Analysis of the genomes of precursor lesions and invasive bladder carcinomas
has identified two relatively distinet molecular pathways of tumor progression

Additional N
genetic and
Environmental exposures RAS, FGFR3 epigenetic
(chemicals, smoking) mutations changes
§9 ' '
: Papillary urothelial neoplasms Invasive cancer
Urothelium e
- e o —
P53, RB e Additional [
mutations genetic and
epigenetic
changes 2
Carcinoma in situ Invasive cancer
pTNM, AJCC 8th Edition
Tumor
pTX Primary tumor cannot be assessed
pTO No evidence of primary tumor CL' 2
wteal Features
Ta Noninvasive papillary carcinoma Fe €
’, ,
Tis Urothelial carcinoma in situ: “flat tumor” Pawnless hematuria Ls the most common
TI Tumor invades lamina propria (subepithelial connective tissue)
symwptom of bladder cancer.
T2 Tumor invades muscularis propria 5 P
T2a Tumor invades superficial muscularis propria (inner half)
T2b Tumor invades deep muscularis propria (outer half) ,
UWene 28 we awn sSUurLa ma
T3 Tumor invades perivesical soft tissue FYCGL € 5’ rge 5' d dﬁ Y 5
’
T3a Tumor invades perivesical soft tissue microscopically aGGDVM,Pa V\,g hematurl,a =
T3b Tumor invades perivesical soft tissue macroscopically
(extravesical mass)
T4 Extravesical tumor directly invades any of the following:

O(wasiowaLLH, obstruction of the ureteral
orifice may lead to pyelonephritis or
hgolrowephrosis

prostatic stroma, seminal vesicles, uterus, vagina, pelvic wall,
abdominal wall

T4a Extravesical tumor invades directly into prostatic stroma,
seminal vesicles, uterus, or vagina

T4b Extravesical tumor invades pelvic wall or abdominal wall

Other Epithelial Bladder Twmors
Squamous cell carcinomas resembling squamous cell cancers ocecurring at other sites
make up 2% to 7% of bladder cancers tn the LUnited States but are much more frequent tn
countries where urinary schistosomiasis is endemic.

Mixed wrothelial carcinoma with areas of squamous carcinoma is more frequent than pure
squamous cell carcinoma.

Adewocarcinoma of the bladder is vare and histologically identical to adenocarcinomas
seen in the gastrointestinal tract.

Some arise from urachal remnants or in association with extensive intestinal metaplasia
Swall-cell carcinoma



Mesench Y mweal Tumors

Benign Tumors: A great variety of benign mesenchymal tumors may arise in the
bladder, having the histologic features of their counterparts elsewhere. Bven collectively,
they are rare.

The wmost common is Letomyoma.

Sarcomas. True sarcomas are distinetly uncommon in the bladder. inflammatory
myofibroblastic tumors and various carcinomas that assume sarcomatoid growth
patterns are more common thaw true sarcomas

The most common bladder sarcoma in tnfancy or childhood is embryonal
rhabdomyosarcoma.

The most common bladoer sarcoma in adults is lelomyosarcomn

Secondary malignant involvement of the bladder Ls most often due to direct extension
of cancers arising in adjacent organs, mainly the cervix, uterus, prostate, and rectum

@ Obstruction

Obstruction of the bladoer outlet is of major clinical lmportance because of its eventual
effect on the kidney.

tw males, the most common cause is enlargement of the prostate gland due to benign
prostatic h mserpLasLa (BPH).

Bladder obstruction is less common in females and is most often caused by eystocele
of the bladder.

nfrequent causes are
congenital urethral strictures;
inflammatory urethral strictures;
inflammatory fibrosis and contraction of the bladder;
bladder tumors, either benign or malignant;
Lvasiow of the bladder neck by tumors arising in contiguous organs;
mechanical obstructions caused by foreign bodies and caleuli;
tnjury of nerves controlling bladder contraction (neurogenic bladder).



URETHRA
nflammation
Urethritis is classically divided into gonococeal and nongonococeal causes.

qowococcal urethritis is one of the earliest manifestations of this venereal infection.
Nongonococeal urethritis is common and can be caused by several different organisms.
various strains of chLamgolLa (e.g.OhLadeia trachomatis) are the cause of 25% to 60%

of nongonococeal urethritis in men and about 20% in wonmen.

MHco‘pLasma (Ureaplasma u.rcaLgticum) also accounts for symptoms of wrethritis tn
many cases.

WUrethritis is often accompa nied bg cgs’ci’cis LA women anol bg pros’cati’cis LA M.

n many Lnstances of suspected bacterial urethritis, no organism can be isolated. Sowe
urethritis is truly noninfectious in origin.

Awn example of such an iw{lammatora wrethritis Ls a disorder knowwn as reactive arthritis

(-formerl,g Relter syndrome), which Ls associated with the clinical triad of arthritis,
conjunctivitis, and urethritis

Tumors anod Tumor-Like Lestons

Urethral caruncle Ls an Lwﬂammatorg Lesion that presents as a small, ved, painful mass
about the external wrethral meatus, tgpicaLLg tn older females.

It consists of inflamed granulation tissue covered by an intact but friable mucosa, which
may ulcerate anod bleed with the slightest trauma.

Surgical excision afforos prompt relief and cure.

Benign epithelial tumors of the urethra include squamous and wrothelial papillomas,
inverted urothelial papillomas, and condylomas.

Primary carcinoma of the urethra ts an uncommon leston . Cancers arising within the
proximal urethra tewo to show wrothelial differentiation ano are analogous to those
oceuwrring within the bladder, whereas lestons originating within the distal urethra are
more often squamous cell carcinomas and HPV-related.

Adenocarcinomas are infrequent tn the urethra and generally oceur in women



