
Urinary Bladder 



CONGENITAL ANOMALIES

• Diverticula

• Exstrophy

• Urachus

• Vesicoureteral reflux

• Congenital fistulas



Diverticula

a pouchlike eversion or evagination of the
bladder wall (varies from less than 1 cm to 5
to 10 cm in diameter)

may arise as congenital defects but more
commonly are acquired lesions from
persistent urethral obstruction (prostatic
enlargement) .



• Congenital diverticula may be due to:
 a focal failure of development of the normal musculature 

or to some urinary tract obstruction during fetal 
development.

Clinical significance:

most diverticula are small and asymptomatic

constitute sites of urinary stasis and predispose to
infection and the formation of bladder calculi.

They may also predispose to vesicoureteral reflux as a
result of impingement on the ureter.

Rarely, carcinomas may arise in bladder diverticuli.





Exstrophy

developmental failure in the
anterior wall of the
abdomen and in the bladder

the bladder either
communicates directly
through a large defect with
the surface of the body or
lies as an opened sac



Complications:

Mucosa may undergo colonic glandular
metaplasia

Infections that often spread to upper levels of the
urinary system

Increased risk of adenocarcinoma arising from the
bladder remnant.



Urachus

• Totally patent: a fistulous urinary tract is created
that connects the bladder with the umbilicus.

• The central region is obliterated: A sequestered
umbilical epithelial rest or bladder diverticulum is
formed that may provide a site for the
development of infection.

• Only the central region of the urachus persists:
urachal cysts, lined by either transitional or
metaplastic epithelium (risk of carcinoma).



Vesicoureteral reflux

• is the most common and serious anomaly.

Congenital fistulas

• Abnormal connections between the bladder 
and the vagina, rectum, or uterus



INFLAMMATIONS

Acute and Chronic Cystitis

Women are more likely to develop cystitis as a 

result of their shorter urethras



Causes:
Infection
Hemorrhagic cystitis: Chemotherapy
Radiation cystitis

Infection:
Bacteria: coliforms: Escherichia coli, followed by Proteus, 

Klebsiella, and Enterobacter.
Tuberculous cystitis: is almost always a sequel to renal 

tuberculosis. 
Candida albicans (Monilia) and, much less often, 

cryptococcal agents cause cystitis, particularly in 
immunosuppressed patients or those receiving long-term 
antibiotics.
Schistosomiasis (Schistosoma haematobium)
Viruses (e.g., adenovirus)
Chlamydia, and Mycoplasma



Predisposing factors:

– Bladder stone 

– Urinary obstruction 

– Diabetes mellitus 

– Instrumentation

– Immune deficiency



• All forms of clinical cystitis are characterized 
by a triad of symptoms: 

(1) Frequency, which in acute cases may necessitate
urination every 15 to 20 minutes;

(2) lower abdominal pain localized over the bladder
region or in the suprapubic region; and

(3) Dysuria—pain or burning on urination.



Special Forms of Cystitis

o Interstitial Cystitis (Hunner Ulcer)

oMalacoplakia

o Polypoid Cystitis



Interstitial Cystitis (Hunner Ulcer)

• This is a persistent, painful form of

chronic cystitis (occurring most frequently

in women)

• It is characterized clinically by:

• Intermittent, often severe, suprapubic pain, 

• Urinary frequency, 

• Urgency, 

• Hematuria, and 

• Dysuria



 No evidence of bacterial infection 

 Cystoscopic findings: of fissures and punctate
hemorrhages (glomerulations) in the bladder mucosa 
after luminal distention.

 Some but not all patients exhibit morphologic features
of chronic mucosal ulcers (Hunner ulcers), which is
termed the late (classic, ulcerative) phase.



• The condition is of unknown etiology but is
thought by some to be of autoimmune origin,
particularly because it is sometimes
associated with lupus erythematosus and
other autoimmune disorders.



• Histopathology:

• There is inflammation and fibrosis of all layers of the

bladder wall.

• mast cells may be particularly prominent.

• The major role of biopsy is to rule out flat carcinoma in

situ, which may clinically mimic interstitial cystitis.

carcinoma in situ Hunner Cystitis



Malacoplakia

inflammatory exudate and 

broad, flat plaques.

Malacoplakia, PAS stain. Note the large macrophages 
with granular PAS-positive cytoplasm and several 

dense, round Michaelis-Gutmann bodies surrounded 
by artifactual cleared holes in the upper middle field.



Cause: chronic bacterial infection, mostly by E.
coli or occasionally Proteus species.

The unusual-appearing macrophages and
giant phagosomes point to defects in
phagocytic or degradative function of
macrophages such that phagosomes become
overloaded with undigested bacterial
products.



Polypoid Cystitis

Polypoid cystitis is an inflammatory condition
resulting from irritation to the bladder
mucosa.

Indwelling catheters are the most common
cause

The urothelium is thrown into broad, bulbous,
polypoid projections as a result of marked
submucosal edema.



• Polypoid cystitis may be confused with
papillary urothelial carcinoma both clinically
and histologically.

Papillary urothelial

carcinoma



METAPLASTIC LESIONS

• Cystitis Glandularis and Cystitis Cystica

• Squamous Metaplasia.

• Nephrogenic Metaplasia (Nephrogenic Adenoma).

Homework



NEOPLASMS

Urothelial (transitional cell) tumors
• Inverted papilloma
• Papilloma (exophytic)
• Urothelial tumors of low malignant potential
• Papillary urothelial carcinoma
• Carcinoma in situ

Squamous cell carcinoma
Mixed carcinoma
Adenocarcinoma
Small cell carcinoma
Sarcomas



Urothelial (Transitional Cell) Tumors

– 90% of all bladder tumors

– Although invasion into the lamina propria
worsens the prognosis, the major decrease in
survival is associated with tumor invading the
muscularis propria (detrusor muscle). Once
muscularis propria invasion occurs, there is a 50%
5-year mortality rate.



WHO/ISUP Grades

– Urothelial papilloma

– Urothelial neoplasm of low malignant potential

– Papillary urothelial carcinoma, low grade

– Papillary urothelial carcinoma, high grade



Papillomas

1% or fewer of bladder tumors,

most commonly seen in younger patients.

The tumors usually arise singly as small (0.5 to 2.0
cm), delicate, structures, superficially attached to
the mucosa by a stalk.

The individual finger-like papillae

have a central core of loose

fibrovascular tissue covered by

transitional epithelial cells that are

histologically identical to normal

urothelium



inverted papillomas

• benign lesions consisting of interanastomosing
cords of cytologically bland urothelium
extending down into the lamina propria



Papillary urothelial neoplasms of low malignant
potential (PUNLMP)

• It differs from papilloma by: 
• Thicker urothelium

• Diffuse nuclear enlargement. 

• Mitotic figures are rare. 



At cystoscopy, PUNLMP tend to be larger than
papillomas and may be indistinguishable from
low- and high-grade papillary cancers.

PUNLMP are not associated with invasion.



Low-grade papillary urothelial carcinomas

• The cells are evenly spaced (i.e., maintain 
polarity) and cohesive. 

• There is minimal nuclear atypia.

There is some loss of polarity,
minimal nuclear
pleomorphism, occasional
hyperchromatic nuclei, and
infrequent mitotic figures
usually (but not always)
confined to the basal half of
the urothelium



Low-grade cancers can recur and, although
infrequent, can invade.



High-grade papillary urothelial cancers
• contain cells that may be dyscohesive and have large

hyperchromatic nuclei.

• Mitotic figures, including atypical ones, are frequent.

• Architecturally, there is disarray with loss of polarity.



• These tumors have:
• a much higher incidence of invasion into the muscular

layer,

• a higher risk of progression than low-grade lesions,

• and significant metastatic potential.



Carcinoma in situ 

 (CIS) is defined by the presence of any
cytologically malignant cells within a flat
urothelium.

Grossly, CIS usually appears as an area of mucosal
reddening, granularity, or thickening without an
intraluminal mass.

carcinoma in situ



• It is commonly multifocal and may involve
most of the bladder surface and extend into
the ureters and urethra.



Invasive urothelial cancer

The extent of the invasion is of prognostic
significance.

The extent of spread at the time of initial
diagnosis is the most important factor in
determining the outlook for a patient.



Table: Pathologic T (Primary Tumor) Staging of Bladder Carcinoma 

Tumor Stage 

Noninvasive, papillary Ta  

Carcinoma in situ (noninvasive, flat)  Tis  

Lamina propria invasion  T1 

Muscularis propria invasion  T2  

Microscopic extravesicle invasion  T3a  

Grossly apparent extravesicle invasion  T3b  

Invades adjacent structures  T4  

 



Opened bladder showing a high-grade invasive

urothelial cell carcinoma at an advanced stage.

The aggressive multinodular neoplasm has

fungated into the bladder lumen and spread

over a wide area. The yellow areas represent

areas of ulceration and necrosis.



Epidemiology and Pathogenesis

The epidemiology of carcinoma of the bladder
resembles that of bronchogenic carcinoma, being

more common in men than in women, in
industrialized than in developing nations, and in
urban than in rural dwellers.

About 80% of patients are between the ages of 50
and 80 years.



Risk factors:
– Cigarette smoking

– Industrial exposure to arylamines

– Schistosoma haematobium

– Long-term use of analgesics

– Cyclophosphamide

– Prior exposure of the bladder to 
radiation



Clinical Course
• Painless hematuria is the dominant and sometimes 

only clinical manifestation. 
• Frequency, urgency, and dysuria occasionally 

accompany the hematuria. 
• Patients with urothelial tumors, whatever the grade, 

have a tendency to develop new tumors after excision, 
and recurrences may exhibit a higher grade. 

• The risk of recurrence and progression is related to 
several factors, including:

• tumor size, 
• stage, grade, 
• multifocality, 
• prior recurrence rate, 
• and associated dysplasia and/or carcinoma in situ in the 

surrounding mucosa.



Papillomas, papillary urothelial neoplasms of
low malignant potential, and low-grade
papillary urothelial cancer yield a 98% 10-year
survival rate regardless of the number of
recurrences.

In contrast, only about 40% of individuals with
a high-grade cancer survive 10 years.



Treatment 

For small, localized papillary tumors that are not
high grade, the initial diagnostic transurethral
resection is all that is done.

When a patient presents with multifocal bladder
tumors, instillation of topical chemotherapy into
the bladder, in the immediate postoperative
period, can reduce the likelihood of tumor
recurrence.



• patients who are at high risk of recurrence and/or
progression:

• CIS;
• papillary tumors that are high-grade,
• multifocal,
• history of rapid recurrence,
• lamina propria invasion

• receive topical immunotherapy consisting of
intravesical installation (BCG).

• Radical cystectomy is typically performed for
• (1) tumor invading the muscularis propria,
• (2) CIS or high-grade papillary cancer refractory to BCG, and
• (3) CIS extending into the prostatic urethra and extending down

the prostatic ducts beyond the reach of BCG.

• Advanced bladder cancer is treated by chemotherapy.


