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Introduction

Primary adenocarcinoma of the bladder is malignant tumor 
with histologically pure glandular differentiation. It accounts 
for 0.5-2% of all primary bladder malignancies. This tumor is 
more common in men than in women. Patients are usually in 
the sixth-seventh decade of life. The tumor is very aggressive 
and metastatic disease is reported in 40% of patients at the 
time of diagnosis. Although the pathogenesis is uncertain, 
several risk factors have been described. Since it is often seen 
in mucosa adjacent to primary adenocarcinoma of the urinary 
bladder, intestinal metaplasia is thought to be precursor lesion. 
However, recent studies have shown that intestinal metaplasia 
was not associated with an increased risk for adenocarcinoma 
(1).

Bladder adenocarcinoma may be primary or secondary; 
secondary adenocarcinomas are more common than primary 
adenocarcinomas in the bladder. The most common origin of 
the secondary bladder adenocarcinoma is the colon, prostate, 
endometrium, cervix, breast and lung. Secondary involvement 
of the bladder occurs either by direct extension or by metastasis 
from a distant site (2).

The diagnosis of primary adenocarcinoma of the bladder 
should only be made when carcinoma shows pure glandular 
differentiation (3). Morphologically, adenocarcinoma of the 
bladder can be divided into intestinal (enteric) type and non-
intestinal (non-enteric) type. Primary bladder adenocarcinoma 
exhibits several different growth patterns, including enteric, 
mucinous, signet-ring cell, not otherwise specified, and mixed 
patterns (4). The enteric (intestinal) type of adenocarcinoma 
consists of tall columnar tumor cells with abundant eosinophilic 
cytoplasm containing necrosis (Figure 1).

Mucinous adenocarcinoma of the bladder is a specific subtype 
and characterized by large lakes of extracellular mucin 
containing tumor cells (Figure 2). These mucinous foci should 
constitute at least half of the tumor mass for diagnosis. The 
prognosis varies with stage and, survival is better in tumors 
confined to the urinary bladder. However, low stage tumors are 
less frequent than 30% of all tumors (5).

Signet ring cell adenocarcinoma is another rare morphological 
subtype of primary adenocarcinoma of the bladder. For 
establishing diagnosis, there should be at least focal signet ring 
cell differentiation with an adenocarcinoma without evidence 
of urothelial carcinoma. The signet ring cells within the tumor 
are characterized by plasmocytoid or monocytoid appearance 
or have the classic signet ring cell morphology (Figure 3). Pure 
signet ring cell adenocarcinoma is extremely rare and the 
prognosis is very poor (6,7). 

The most important and difficult problem is to differentiate 
these tumors from metastatic adenocarcinoma from other 
organs such as colon, lung, prostate, breast and uterus. The 
most common secondary tumor to involve the urinary bladder is 
colon adenocarcinoma. Morphologically, it is similar to enteric 
type bladder adenocarcinoma. For this reason, for correct 
diagnosis, it is very important that pathologists obtain adequate 
clinical information. Immunohistochemical methods may help 
distinguish between these two tumors in some cases.

The immunohistochemical staining pattern of primary 
adenocarcinoma of the bladder is variable and usually similar 
to that of colon adenocarcinoma. Immunohistochemistry has 
limited utility in differentiating primary bladder adenocarcinoma 
from metastatic colon adenocarcinoma (8,9,10). Expression of 
cytokeratin 7 is variable and cytokeratin 20 is mostly stained 
with adenocarcinoma of the bladder. The CDX2 nuclear 
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transcription factor, which is an intestinal marker, may also 
be misleading because it also stains bladder adenocarcinomas. 
Nuclear ß-catenin staining is typical of colorectal carcinomas 
(81%), whereas primary bladder adenocarcinoma shows limited 
cytoplasmic staining. 

Clear cell adenocarcinoma (CCA) is a very unique variant that 
forms 0.5-2% of all bladder carcinomas (11). The term CCA should 
be reserved for tumors resembling CCA of the female genital 
tract (12). Unlike other bladder adenocarcinomas, CCA affects 
women more than men. CCA is common in female urethra, but 
it can also be seen in men and in the urinary bladder. Hematuria 
and dysuria are the most common clinical findings. CCA may be 
associated with endometriosis or müllerianosis (11,13). It can 
also be seen within a urinary bladder diverticulum. CCA consists 
of cells with abundant clear cytoplasm containing glycogen 
in the form of tubules, cysts, papillary structures or diffuse 
sheets (Figure 4). The tumor cells lining tubules or cysts may 
be cuboidal, hobnail or flattened (Figure 5). It usually shows 

Figure 2. Mucinous-type bladder adenocarcinoma produces abundant 
extracellular mucin, pool of mucin with floating tumor cells (hematoxylin 
and eosin, original magnifications, 200x)

Figure 1. Enteric type primary adenocarcinoma of the bladder, which is often 
indistinguishable from colorectal adenocarcinoma (hematoxylin and eosin, 
original magnifications, 200x)

Figure 3. Signet ring cell-type bladder adenocarcinoma (hematoxylin and 
eosin, original magnifications, 200x)

Figure 4. Clear cell adenocarcinoma exhibits tubulocystic and papillary 
growth patterns (hematoxylin and eosin, original magnifications, 200x)

Figure 5. Hobnail or cuboidal tumor cells in clear cell adenocarcinoma 
(hematoxylin and eosin, original magnifications, 200x) 
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strong immunostaining for PAX8 (Figure 6). The differential 
diagnosis of CCA includes benign reactive processes, primary 
malign tumors and metastatic tumors of the bladder (14). The 
benign process which is the most common problem especially 
in biopsies is the nephrogenic adenoma. Nephrogenic adenoma, 
unlike bladder CCA, is more common in males and is usually 
small sized lesion. 

CCA can also develop in other organs such as the prostate, 
lung, breast, uterus, ovary and vagina. Before establishing 
the diagnosis, metastatic melanoma, clear cell sarcoma and 
seminoma should be excluded. To exclude these possibilities, 
negative staining of tumor cells with S100, human melanoma 
black-45, CD117 and placental alkaline phosphatase and positive 
staining with cytokeratin 7 will support carcinoma diagnosis. 
Cancer antigen-125 expression is insufficient to show müllerian 

origin. As a result, bladder CCA has a different morphology, 
resembling clear cell carcinoma of müllarian origin (15).

Urachal adenocarcinoma; primary adenocarcinoma of the 
bladder accounts for less than 1% of all bladder malignancies, 
of these 20-39% are of urachal origin (16,17). Urachal 
adenocarcinoma is a special tumor developing within the urachal 
remnants of the bladder dome. Bladder involvement is often a 
secondary occurrence. Urachal remnant is the residual tissues of 
the embryonic allantoic sac associated with umbilicus. Urachal 
adenocarcinoma is more common in men and tends to occur 
in the fifth and sixth decades of life. Common symptoms are 
hematuria, pain, symptoms of irritative voiding, and mucosuria 
(16). The diagnosis of urachal adenocarcinoma is a diagnosis of 
exclusion. The possibility of primary or secondary non-urachal 
adenocarcinoma should be excluded (18,19).

Urachal adenocarcinoma has various morphological features 
(Figure 7). However, none of these features are highly specific 
to distinguish urachal and non-urachal tumors (3,20). Different 
diagnostic criteria for urachal adenocarcinoma have been 
defined. The most practical diagnostic criteria include localization 
in the bladder dome, sharp transition between tumor and 
benign surface urothelium, and exclusion of the possibility of 
adenocarcinoma elsewhere in the bladder (20). The prognosis of 
urachal adenocarcinoma is not significantly different from non-
urachal adenocarcinoma (16). The immunohistochemical staining 
pattern of urachal adenocarcinoma shows a significant overlap 
with metastatic colorectal adenocarcinoma as well as primary 
bladder adenocarcinoma. Almost all urachal adenocarcinomas 
express CK20 and CDX2. They also show variable expression 
of CK7, β-catenin and high-molecular-weight cytokeratin 
(HMWK) (18). Immunohistochemical markers are insufficient 
to distinguish between colorectal adenocarcinoma and urachal 
adenocarcinoma. Diffuse HMWK staining supports the diagnosis 
of urachal adenocarcinoma, whereas diffuse nuclear β-catenin 
staining supports that of colorectal origin. However, exclusion 
of colorectal metastases is a critical step in the diagnosis. 

Secondary Adenocarcinoma

Secondary tumors of the bladder are rare and constitute less than 
2% of all bladder tumors. Although bladder is not a common area 
for metastatic adenocarcinoma, secondary adenocarcinoma is 
more frequent than primary adenocarcinoma (20). The bladder 
is involved with various malignancies as a secondary tumor. It 
has been reported that the commonest sites of tumors spreading 
to the bladder were colon (21%), prostate (19%), rectum (12%), 
and cervix (11%) (2,21,22,23). Tumors that spread to the bladder 
are most commonly located on the bladder neck and trigon. 
It may be difficult to differentiate secondary adenocarcinomas 
from primary adenocarcinomas of the bladder. The histological 

Figure 6. The carcinoma cells show nuclear immunreactivity with PAX8 
(immunohistochemistry, original magnifications, 200x)

Figure 7. Urachal adenocarcinoma which is indistinguishable from non-
urachal carcinoma (hematoxylin and eosin, original magnifications, 200x)
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Figure 8. Secondary adenocarcinoma in the urinary bladder. 
a) Colonic adenocarcinoma, b) prostatic adenocarcinoma, c) 
cervical adenocarcinoma, d) breast adenocarcinoma, e) renal 
cell carcinoma (hematoxylin and eosin, original magnifications, 
200x)
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features combined with results of immunohistochemistry and 
clinical history help obtain accurate diagnosis. For this reason, 
knowledge of the history and clinical findings are particularly 
important in the diagnosis of non-urothelial carcinomas that 
are metastatic to the urinary bladder.

The most common secondary malignancy involving the urinary 
bladder is colorectal adenocarcinoma (Figure 8a). Although it 
has been suggested that immunohistochemical markers such 
as CK7, CK20, villin, CDX-2 and β-catenin help resolve the 
differential diagnosis of these tumors, sensitivity and specificity 
limitations have prevented any single marker or marker panel 

from appearing as superior (24,25,26,27,28). A panel of CK7, 
CK20, β-catenin and thrombomodulin has some value in 
distinguishing primary bladder adenocarcinoma from metastatic 
colorectal adenocarcinoma. Primary bladder adenocarcinoma 
is usually positive for CK7 and thrombomodulin and shows 
membranous staining for β-catenin, while a nuclear β-catenin 
and CK20 positive staining favor colorectal origin (20). However, 
the possibility of colonization of urothelial mucosa of the 
bladder with a well-differentiated colonic adenocarcinoma 
secondary to intestinal metaplasia/dysplasia should be kept in 
mind. In most cases, however, clinical history and colonoscopic 
findings are the most important for accurate diagnosis. 
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The second most common secondary malignancy involving 
the bladder is prostatic adenocarcinoma (Figure 8b). Prostatic 
adenocarcinoma often involves the bladder by direct invasion 
because of its close proximity. It is important to differentiate 
prostate adenocarcinoma from bladder adenocarcinoma 
because they are managed differently (20). In most cases, 
prostatic adenocarcinoma has distinct morphology and is easily 
identifiable by histology alone. However, in difficult cases, basal 
cell markers, such as 34βE12 cytokeratin (HMWK) and p63, are 
usually negative in prostate cancer, whereas prostate-specific 
antigen (PSA) immunostaining is positive in approximately 
90% of prostate cancer cases. Although most of the prostate 
adenocarcinomas express PSA and prostate-specific acid 
phosphatase (PSAP), some poorly differentiated or previously 
treated prostate adenocarcinomas may not be positive for PSA 
and PSAP in immunohistochemical analysis. In these cases, 
other prostate-specific markers, such as prostate-specific 
membrane antigen, prostein (P501S) and NKX3.1, may also be 
used in differential diagnosis. It is proposed to use antibodies 
panel instead of a single antibody to distinguish prostatic 
adenocarcinoma from bladder adenocarcinoma, especially in 
poorly differentiated tumors (29,30,31,32,33).

Endometrial and cervical adenocarcinomas (Figure 8c) may 
involve the bladder by direct invasion. Endometrial carcinoma 
is usually positive for PAX8 and vimentin, whereas bladder 
adenocarcinoma does not express one or the other (32,33). 
Although most endocervical adenocarcinomas are positive 
for p16 in immunohistochemical staining, some bladder 
adenocarcinomas also express p16. Correlation with the clinical 
history is important in resolving the tumor origin. Although 
most endocervical adenocarcinomas are positive for p16, some 
bladder adenocarcinomas also express p16. Correlation with the 
clinical history is important to resolve the tumor origin.

Metastasis from other organs; metastasis to the bladder 
from breast (Figure 8d), lung, renal (Figure 8e) and 
other adenocarcinomas are rare. Since these metastatic 
adenocarcinomas show morphologic patterns overlapping 
with primary bladder adenocarcinoma, immunohistochemistry 
and clinical history will be necessary for definitive diagnosis 
(2,34). When estrogen receptor and progesterone receptor 
are coexpressed, breast adenocarcinoma is favored. Bladder 
adenocarcinoma usually does not express GATA3, whereas 
breast adenocarcinoma is positive for GATA3 (35,36). 

Lung adenocarcinoma is positive for thyroid transcription 
factor-1, whereas bladder adenocarcinoma is negative. Rarely, 
renal cell carcinoma can metastasize to the bladder, which 
should be distinguished from CCA of the bladder. Since PAX2 
and PAX8 are expressed in both tumors, they do not help in 
the differential diagnosis (37,38). CD10, vimentin, carbonic 

anhydrase 9 and renal cell carcinoma  are expressed in clear 
cell renal cell carcinoma whereas CK7 and CK20 are usually 
expressed in bladder CCA (39).

Majority of patients with primary bladder adenocarcinoma have 
a muscle-invasive disease and they are usually treated with 
radical cystectomy and pelvic lymph node dissection. Primary 
radiation therapy may be considered for some patients who are 
not candidates for cystectomy. The efficacy of primary radiation 
therapy compared to surgery is unclear due to the limited 
experience with this rare disease.  

Conclusion

The diagnosis of bladder adenocarcinoma is clinically important 
due to the fact that the diagnosis of bladder adenocarcinoma 
initiates a clinical effort to exclude the possibility of secondary 
adenocarcinoma of the bladder with a different adenocarcinoma 
from a different region.
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