
693

Srp Arh Celok Lek. 2011 Sep-Oct;139(9-10):693-699 DOI: 10.2298/SARH1110693D

ПРЕГЛЕД ЛИТЕРАТУРЕ / REVIEW ARTICLE

INTRODUCTION

Bladder cancer is the fourth most common 

cancer in men in the United States, after pros-

tate, lung, and colorectal cancer and the 10th 

most common cancer in women [1]. From 

1985-2000, the number of patients diagnosed 

annually with bladder cancer has increased by 

33%. The recurrence rate for superficial tran-

sitional cell cancer of the bladder is high and 

as many as 80% of patients have at least one 

recurrence. Thus an annual cohort of 300,000–

400,000 patients with bladder cancer has been 

reported yearly in the United States, represent-

ing a major public health problem. The median 

age at diagnosis is 68 years, and the incidence 

increases with age. Up to 90% of those affected 

are over the age of 55 years and many of the 

patients are elderly. Carcinoma of the urinary 

bladder was significantly more common in 

men (ratio of 2.5:1). Blood group A is prev-

alent blood group in both male and female 

patients [2].

Urothelial carcinomas in young people 

are low grade and noninvasive, but even in 

younger patient a regular follow-up is recom-

mended after surgery since the tumour may 

recur or become more malignant [3]. Due to 

the prolongation of human life one may expect 

an increased incidence and prevalence of blad-

der cancer in all parts of the world.

Since bladder cancer detected in the early 

stages has a good chance of cure, awareness 

of the signs and symptoms of this malignancy 

are critical. Active search for bladder cancer 

in patients suspected of having this neoplasia 

is part of the preventive urinary tract medi-

cine. Pathologist plays an important role in the 

early diagnosis of bladder cancer, which may 

depend on the cytopathologic or histopath-

ologic findings. The planning of therapy and 

the prognosis of these tumours also depend 

on pathology findings, and pathologic stag-

ing is of crucial significance in this respect [4]. 

Finally, pathologists play an important role in 

teaching the basics of microscopic diagnosis 

to medical students, clinical trainees and other 

allied health professions which all participate 

in the treatment of patients with urinary blad-

der cancer [5].

Molecular biology

Current research in molecular pathology has 

contributed to the diagnostic of bladder cancer 

and the understanding of its pathogenesis, as 

presented in a recent review by Mitra and Cote 

[6]. The available data indicate that the low 

grade and noninvasive tumours result from 

one molecular pathway, whereas in the invasive 

high grade carcinomas the sequence of events 

involves completely different pathways. Namely, 

the low grade tumours show RAS-MAPK gene 

activation, whereas in the high grade tumours 

cancerogenesis depends on the changes or 

mutations of TP53 tumour suppressor gene 

and retinoblastoma (RB-1) gene pathway. The 

transition from the less aggressive tumour 

growth into a more anaplastic form of growth 

involves changes in the molecular pathways but 

such a switch occurs relatively rarely. Unfortu-

nately the general consensus is that of the risk of 

recurrence and progression from noninvasive 

to invasive cancer still cannot be fully predicted 

on the basis of molecular biologic data, even 
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though such data have contributed to our understanding 

of pathogenesis and biology of bladder cancer [7]. Addi-

tional data are obviously required and more work must be 

completed prior to a final major breakthrough that could 

help us prevent the development of bladder cancer.

PATHOLOGY

Almost all bladder cancers are epithelial in origin, and 

more than 90% are classified as urothelial (transitional) 

carcinoma [7-12]. In Europe and North America only 5% 

of bladder cancers are squamous cell in origin, and 2% are 

adenocarcinomas. Squamous cell carcinoma is much more 

common in parts of Africa, like Egypt, and other areas 

infested with Schistosoma haematobium. Non-urothelial 

primary bladder tumours such as primary lymphoma and 

sarcoma are extremely rare [10], and will not be addressed 

here. All the common and uncommon forms or bladder 

cancer are included in the current histological classification 

of bladder cancers prepared by the experts of the World 

Health Organization (WHO) published in 2004 [11]. A 

slightly modified version of that classification is presented 

in Table 1. It is worth notice that the histological types 

of urinary bladder carcinoma are essentially the same in 

Balkan endemic nephropathy areas as well as in other parts 

of the world [8].

Grading

The most significant prognostic factors for bladder cancer 

are grade, depth of invasion, and the presence of carci-

noma in situ (CIS) [13]. Grading of invasive carcinomas 

is of limited clinical significance, because the prognosis of 

such tumours depends primarily on the extent of invasion, 

i.e. the stage of the tumour. On the other hand grading of 

papillary lesions has important implication for therapy and 

prognosis. The WHO classification of 1973 of papillary 

tumours of the bladder included three grades of urothe-

lial carcinoma: grade 1, grade 2 and grade 3. This grad-

ing system has been replaced by a new system including 

only low grade and high grade carcinomas, plus a very low 

grade malignancy called papillary urothelial neoplasm of 

low malignant potential. Tumours are also classified by 

growth patterns: papillary (70%), sessile or mixed (20%), 

and nodular (10%). CIS is a flat, noninvasive, high-grade 

urothelial carcinoma. There is a higher incidence of atyp-

ical hyperplasia/dysplasia and CIS in patients with higher 

histological grade tumours and deeper infiltration of the 

urinary bladder wall, i.e. higher pathological stage [14].

Staging

Several staging systems have been introduced over the last 

50 years [9]. The most prevalent staging system currently 

used is the system adopted by the WHO and based on the 

TNM (tumour, lymph node, and metastasis). This staging 

system has been discussed in detail by Lopez-Beltran [8] 

and is presented in Table 2. It has been repeatedly shown 

that this staging system provides the best guidance for clin-

ical treatment of urinary bladder tumours and correlates 

well with the prognosis of these tumours. It also offers a 

solid basis for comparison of various prospective and retro-

spective studies dealing with the new treatment modalities.

Even though staging provides the most important 

prognostic information for each individual urinary blad-

der cancer case, histopathologic data must be taken into 

consideration as well. The common forms of urothelial 

cancer will be presented in other papers and we will limit 

our presentation to some of the less common histologi-

cal tumour variant and some recently identified forms of 

bladder cancer.

UNCOMMON VARIANTS OF UROTHELIAL 

CARCINOMA

Most urinary bladder tumours belong to the groups of 

typical urothelial neoplasms which are usually papillary 

or flat [11]. These tumours will be discussed in greater 

detail in other papers, and thus we will not deal with them 

here. Suffice to say that these lesions have been studied 

in great detail and that the WHO has tried to introduce 

new systems of classifying urothelial lesion to enable more 

comparative international studies and better understanding 

between pathologists, urologists and oncologists. Further-

more several patterns of growth that have been recognized, 

point to the need of more precise diagnosis of these more 

aggressive variants [10]. Here we shall briefly describe some 

of these variants.

Micropapillary variant of urothelial carcinoma

This uncommon histological variant of urothelial carci-

noma accounts for 0.5% to 1% of all tumours, and shows 

a male predominance in excess to that noticed in classical 

urothelial carcinoma [10]. The tumour cells are arranged 

Table 1. Histological classification of tumours of the urinary bladder accor-
ding to the World Health Organization 2004

Urothelial neoplasia

Benign
Urothelial papilloma

Inverted papilloma

Papillary urothelial neoplasm of low malignant potential

Malignant papillary tumours

Papillary carcinoma, low grade

Papillary carcinoma, high grade

Papillary carcinoma with 
squamous or glandular 
differentiation

Malignant non-papillary tumours

Flat carcinoma in situ

Invasive carcinoma
Variants of invasive carcinoma 
(Nested pattern, micropapillary, 
plasmacytoid, etc)

Squamous cell carcinoma

Adenocarcinoma

Undifferentiated carcinomas

Modified from Amin MB [10] and Eble JN et al. [11].
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into small papillae that can be seen in the noninvasive as 

well as the invasive portion of the neoplasm and in the 

metastatic sites (Figure 1). The micropapillary component 

may be admixed to the typical urothelial carcinoma and 

its extent may vary from 10 to 90% of the entire tumour 

mass. For the pathologist it is important to quantify the 

extent of the micropapillary component, since it carries a 

worse prognosis than the usual urothelial growth pattern.

Nested variant of urothelial carcinoma

This rare form of bladder cancer is often undiagnosed 

during routine pathology examination and thus it is diffi-

cult to assess its true incidence because it may occur in 

a pure form or be admixed to classical urothelial carci-

noma [15]. Histologically, nested urothelial carcinoma has 

a deceptively bland appearance resembling von Brunn’s 

nests. The nests may be discrete or focally confluent, cord-

like, tubular or resembling cystitis cystica. The tumour 

must be distinguished from benign reactive bladder 

lesions. The diagnosis is made by recognizing the irregu-

lar epithelial-stromal interface indicative of the invasive 

nature of the tumour. The deceptively innocuous appear-

ance of the epithelial nests is confounded by the fact that 

the adjacent stroma is only focally desmoplastic and 

myxoid. In the largest series of these tumours, reported 

so far by Wasco et al. [15], two thirds of studied tumours 

also contained foci of usual urothelial carcinoma. Hence 

the pure forms of nested urothelial carcinoma appear to 

be quite uncommon. These invasive tumours have the 

same clinical outcome as the common variants of inva-

sive urothelial carcinoma.

Lymphoepithelioma-like urothelial carcinoma

These rare tumours resemble the undifferentiated nasopha-

ryngeal carcinomas composed of epithelial cells intermixed 

with numerous lymphocytes. The epithelial cells arranged 

into syncytial-like sheets have large vesicular cells, promi-

nent nucleoli and show brisk mitotic activity. Lymphoepi-

thelioma-like carcinomas may be pure but in approximately 

50% of reported cases also contain elements of classical 

urothelial carcinoma. Some tumours may contain foci of 

Table 2. TNM Staging System of Urinary Bladder Cancers Recommended by the World Health Organization 2004

T 
(primary 
tumour)

T0 No evidence of primary tumour

Ta Papillary noninvasive carcinoma

Tis Carcinoma in situ (flat lesion)

T1 Tumour invades the subepithelial connective tissue of the submucosa

T2 Tumour invades the muscularis propria (muscle layer of the bladder)

T2a Tumour invades the muscle layer superficially (inner half)

T2b Tumour invades deeply into the muscle (outer half)

T3 Tumour invades perivesical tissue

T3a Microscopically

T3b Macroscopically visible mass outside the bladder

T4
Tumour has spread beyond the urinary bladder and invades any of the following: prostate, vagina, 
uterus, pelvic wall or abdominal wall

T4a Tumour invades prostate or uterus or vagina

T4b Tumour invades pelvic or abdominal wall

N 
(regional 

lymph nodes)

Nx Lymph nodes cannot be assessed

N0 No regional metastases

N1 Metastases to a single lymph node 2 cm or less in diameter

N2
Metastases in a single lymph node, more than 2 cm but not more than 5 cm in greatest dimension, or 
multiple lymph nodes none more than 5 cm in greatest diameter

N3 Metastases in lymph node more than 5 cm in greatest diameter

M 
(distant 

metastase)

Mx Distant metastases cannot be assessed

M0 No distant metastases

M1 Distant metastases

Modified from Lopez-Bertran A and Cheng L [8] and Eble JN et al. [11]

Figure 1. Micropapillary carcinoma. The tumour cells form small papillae 
projecting into the lumen (Hematoxylin and eosin, ×160).
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adenocarcinoma or flat carcinoma in situ [11]. It is impor-

tant to be aware of this histological tumour type and not 

confuse it with chronic cystitis [10]. In contrast to lympho-

epitheliomas of the upper aero-digestive tract, urothelial 

tumours of this type do not contain the Epstein-Barr virus 

[10]. These tumours have the same clinical prognosis as 

the classical invasive urothelial carcinomas.

Sarcomatoid urothelial carcinoma

Sarcomatoid carcinomas account for approximately 0.6% of 

all bladder cancers [10, 11]. These tumours are composed 

of anaplastic spindle-shaped cells forming bundles (Figure 

2). Most tumours contain carcinomatous and sarcomatous 

components and accordingly such tumours were previously 

called carcinosarcomas. However, the experts of the WHO 

have in 2004 recommended that these tumours be classified 

as sarcomatoid carcinomas, in which the sarcomatous 

component is nothing but the anaplastic spindle cell 

part of the tumour. Molecular biology data indicate that 

the carcinomatous and sarcomatous components are 

interrelated and derived from the same malignant clone. 

These tumours are highly malignant and have poor 

prognosis, and tend to metastasize widely [16].

Plasmacytoid urothelial carcinoma

Urothelial carcinomas composed of dissociated cells resem-

bling plasma cells have been recognized by the experts of 

the WHO as a well defined variant under the name of plas-

macytoid carcinoma [10, 11]. These plasmacytoid tumor 

cells may be arranged into solid nests or alveoli, but most 

often they grow in form of cords of dissociated single cells 

invading the wall of the bladder (Figure 3). The tumour 

Figure 2. Sarcomatoid carcinoma. The tumour is composed of anapla-
stic spindle cells densely compacted into bundles (Hematoxylin and eo-
sin, ×160).

Figure 3. Plasmacytoid carcinoma. The tumour is composed of dispersed 
single cells that have round or oval nuclei surrounded with dense cyto-
plasm, resembling neoplastic plasma cells (Hematoxylin and eosin, ×220).

cells have an eccentrically placed nucleus round or irreg-

ularly shaped nucleus and eosinophilic cytoplasm thus 

resembling plasma cells. These cells are, however, epithe-

lial as shown by their immunohistochemical reactivity 

with the antibodies to cytokeratins CK7 and CK20 [17]. 

The plasmacytoid component may predominate or form 

only a smaller part of the tumour. There are no gener-

ally accepted criteria for calling the tumour plasmacytoid 

urothelial carcinoma. In a recent study by Lopez-Beltran 

et al [17] some tumours contained as few as 30% of plas-

macytoid cells, but some tumours were composed almost 

exclusively of plasmacytoid cells.

Pleomorphic giant cell urothelial carcinoma

This very rare type of carcinoma is composed of giant, 

anaplastic and bizarre multinucleated cells (Figure 4). The 

giant cells account for 20% to 100% of all tumour cells [18]. 

These tumours form nests or infiltrate the muscle wall of 

the bladder in form of cords or individual cells. Conven-

tional urothelial carcinoma or papillary carcinoma may be 

found adjacent to the giant cells. Most tumours have metas-

tases at the time of diagnosis and overall these tumours 

have a very poor prognosis. Immunohistochemical and 

ultrastructural studies are of limited value in further char-

acterizing these tumours [18, 19].

Squamous cell carcinoma

Squamous cell carcinomas (SCC) of the urinary bladder 

are usually poorly differentiated tumours resembling squa-

mous cell carcinomas in other sites (Figure 5). In typical 

cases SCC forms after many years of chronic infection or 

irritation such as cystitis related to urinary stones [11]. 
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By the time squamous cell bladder cancer is detected it is 

usually in an advanced stage. Although this is the second 

most common histopathological form of bladder cancer, 

it only accounts for less than 5% of all cases in industrial-

ized countries. SCC bladder cancer is more often found 

in tropical climates and is mostly associated with bilhar-

zial parasites primarily Schistosoma haematobium [19]. 

Bilharzial bladder cancer is the most common form of 

cancer found in adult males in Egypt, due to the preva-

lence of bilharzial infestation in the countryside. These 

tumours have a tendency to invade into muscle layer but 

in contrast to invasive tumours in the Western countries 

they less commonly metastasize to lymph nodes. Metasta-

Figure 4. Giant cell carcinoma. The tumour is composed of anaplastic lar-
ge cells many of which are multinucleated (Hematoxylin and eosin, ×220).

Figure 5. Squamous cell carcinoma.The tumour is composed of squamo-
us cells interconnected one with another with intercellular bridges (×160).

ses to distant sites are also less common and among those 

bone metastases stand out.

Squamous metaplasia may be found in aggressive inva-

sive urothelial carcinomas of the bladder in Europe and 

America. The term squamous cell carcinoma is reserved, 

however, for tumours composed exclusively of squamous 

cells. These non-bilharzial squamous cell carcinomas are 

rare, and a recent retrospective review of the material from 

MD Anderson Hospital in Houston Texas, revealed only 16 

cases in a period of approximately 15 years [20]. Most cases 

(75%) presented as advanced stage cancers. Like bilharzial 

squamous cell carcinomas from Egypt, these squamous 

cell carcinomas were less often accompanied by metasta-

Figure 6. Adenocarcinoma. Adenocarcinoma, composed of atypical 
gland like structures in the lower part of the figure is juxtaposed to nor-
mal urothelium of the bladder in the upper part of the figure (Hema-
toxylin and eosin, ×160).

Figure 7. Small cell carcinoma. The tumour is composed of densely pac-
ked small cells with oval nuclei and scant cytoplasm (Hematoxylin and 
eosin, ×220).
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ses than usual urothelial carcinomas. Anecdotal evidence 

suggest that cystectomy might be beneficial, but the statis-

tical stage-by-stage comparison of squamous and urothe-

lial cancers in that Houston series did not reveal any signif-

icant differences in the patients’ survival.

Adenocarcinoma of the bladder

Approximately 2% of all bladder cancers are microscopi-

cally classified as adenocarcinomas [21-22]. These tumours 

are composed of cuboidal or columnar cells forming glands 

(Figure 6). Bladder adenocarcinomas can be grouped into 

one of three categories:

• Primary vesical tumours: these tumours originate from 

metaplastic glands formed from the invaginated urothe-

lium and the nests of von Brunn in cystitis glandularis;

• Urachal tumours: these tumours originate from the 

epithelium lining remnants of the urachus at the blad-

der dome;

• Metastatic adenocarcinomas: these tumours can origi-

nate from primaries in many organs. The most common 

metastatic adenocarcinomas are derived from prima-

ries in the prostate, ovary or colon.

The primary bladder adenocarcinomas form approxi-

mately two thirds of all glandular primary bladder tumours. 

Urachal adenocarcinomas account thus for 0.35% to 0.7% 

of all urinary bladder cancers [21]. Several subtypes of 

adenocarcinoma have been identified such as clear cell, 

villoglandular, or mucinous variants [20-23]. Despite the 

differences in the histology the stage of the tumour is the 

most powerful predictor of outcome.

Most glandular tumours of the bladder are highly 

malignant tumours but some urachal tumours may be 

benign or show a borderline malignant phenotype. Like-

wise some adenocarcinomas originating in cystitis glan-

dularis may be diagnosed in the preinvasive stage [24]. 

Adenocarcinomas should not be confused with urothelial 

carcinoma showing mucoid changes in the stroma [25], 

or benign glandular lesions that may present as exophytic 

polypoid tumors [26].

Neuroendocrine tumours

Neuroendocrine tumours of the urinary bladder account 

for less than 1% of all bladder tumours. They can be clas-

sified as carcinoids, small cell carcinomas, or large cell 

neuroendocrine carcinomas [27-30]. Most of the reported 

cases belong to the category of small cell carcinomas, indis-

tinguishable from the bronchial tumours of the same name 

(Figure 7). Metastases can be detected at the initial evalu-

ation, although in some instances they occur later in the 

course of the disease.

CONCLUSION

Even though urinary bladder cancers present in most 

instances as urothelial carcinoma several variants have 

been described lately. These histological variants have 

been reviewed here. The study of uncommon forms of 

bladder cancer could provide new data about the biol-

ogy and pathogenesis of bladder cancer and advance our 

understanding of neoplasia in this organ. Furthermore it 

is important to be aware of these new clinical-pathologi-

cal entities because with time one could expect that such 

tumours will require special treatment.
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КРАТАК САДРЖАЈ
Кар ци ном мо краћ не бе ши ке при па да гру пи ве о ма че стих 
нео пла зми. Хи сто ло шки об лик ко ји се нај че шћа ја вља код 
овог ту мо ра је уро тел ни (тран зи ци о це лу лар ни) кар ци ном. У 
овом ра ду раз ма тра ју се нај но ви је пу бли ка ци је ко је об ра ђу-
ју рет ке ва ри јан те уро тел ног кар ци но ма с нео бич ним об ли-
ци ма ди фе рен ци ја ци је. Та ко ђе се ба ви мо ту мо ри ма ко ји по-
ка зу ју по зна ти је обра сце ди фе рен ци ја ци је, као што су: сква-
мо зна, глан ду ла ра и сар ко ма то ид на. Уро тел ни ту мо ри мо гу 
по ка зи ва ти раз ли чи те ви до ве ра ста: гне здаст, ми кро па пи-

ла ран, сли чан лим фо е пи те ли о му или пла змо ци то и дан, од-
но сно круп но ће лиј ски. Кли нич ки ток раз ли чи тих кар ци но-
ма мо краћ не бе ши ке за ви си од хи сто ло шког ти па нео пла-
зме, гра ду са и ста ди ју ма ту мо ра. Уро тел ни кар ци но ми ви со-
ког гра ду са с ин ва зи јом у ми шић ни слој и ту мо ри про мен-
љи ве ми кро скоп ске мор фо ло ги је но се ве ћи сте пен мор та-
ли те та и ло шу прог но зу.

Кључ не ре чи: мо краћ на бе ши ка; уро тел ни кар ци ном; па-
то ло ги ја
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