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Abstract

Signet ring cell variant of mucinous adenocarcinoma of the urinary 
bladder is an exceptionally rare urologic malignancy, generally felt 
to be resistant to chemotherapy and radiotherapy. We describe a 
case of this malignancy with unusual sites of metastasis and an 
unexpectedly good response to treatment.

Introduction 

Signet ring cell variant of mucinous adenocarcinoma (SRCC) 
of the urinary bladder is exceptionally rare, comprising 2% 
to 43% of primary bladder adenocarcinomas, which in 
turn represent 0.5% to 2% of all bladder neoplasms.1,2 It 
is generally felt to be resistant to chemotherapy and radio-
therapy, and has been associated with a poor prognosis.3

We review the challenges in making a diagnosis of urinary 
bladder SRCC, and describe a case of this malignancy with 
an unexpectedly good response to fluoropyrmidine/oxali-
platin chemotherapy and localized radiotherapy.

Case report 

A 62-year-old male presented with 4 months of gross hema-
turia. Abdominal computed tomography (CT) revealed a 
8.0 × 2.5 cm hypoechoic solid mass in the dome of the 
bladder extending into perivesical fat, without evidence of 
locoregional lymph nodes, metastases or a primary tumour 
in other abdominal or pelvic organs. Transurethral biopsy 
demonstrated mucinous adenocarcinoma with signet ring 
cell features. Partial cystectomy and bilateral lymph node 
dissection were undertaken. 

Grossly, the primary tumour was covered by thick mucus 
(Fig. 1). Histological findings were consistent with poorly 
differentiated mixed mucinous and signet ring cell adeno-

carcinoma (Fig. 2, panel A), with high mitotic activity (>10 
mitotic figures/10 high power fields) and areas of necro-
sis. The tumour was situated in the lamina propria beneath 
the intact urothelial epithelium of the bladder with a close 
surgical resection margin (1 to 3 mm) and microinvasion 
into the perivesical fat. Five lymph nodes were negative. 
An urachal remnant could not be identified. 

Immunohistochemical studies demonstrated strong posi-
tivity for CK7, CK20, CDX-2, E-cadherin, CEA, EMA, p53, 
β-catenin (nuclear stain) and villin, and negativity for throm-
bomodulin, TTF-1, PSA and WT-1. Proliferation index (Ki67) 
was high. Electron microscopy revealed core filamentous 
rootlets and mucus vacuoles in signet ring cells (Fig. 2, 
panel D). Molecular testing was negative for microsatellite 
instability. 

Gastroduodenoscopy failed to reveal an obvious upper 
gastrointestinal tract primary cancer. A colonoscopy was not 
performed; at no time were there symptoms or radiologic 
findings to suggest a colorectal primary tumour.

Several months after cystectomy, a fistula developed 
through an ulcerated lesion on the patient’s lip under the 
vermillion line, resulting in pain and difficulty eating (Fig. 4, 
panels A and B). Biopsy of the lower lip confirmed similarity 
to the primary tumour (Fig. 2, panels B and C). Additionally, 
CT imaging demonstrated progressive disease in the region 
of the duodenal bulb, within the pancreas, anterior to the 
right kidney, and on both sides of the bladder (Fig. 3, panels 
A, B and C). An endoscopic ultrasound-guided fine needle 
aspiration biopsy of the pancreatic mass confirmed meta-
static disease. 

Chemotherapy, consisting of capecitabine 1000 mg/m2

daily for 14 days and oxaliplatin 130 mg/m2 once every 
three weeks, was initiated 8 months post-cystectomy. This 
regimen was chosen because of its efficacy against gastro-
intestinal malignancies, such as gastric carcinoma, which 
have histological analogy to this case. In addition, the toler-
ability and practicality were favoured because the patient 
had to travel from a remote locale for therapy. No “standard” 
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chemotherapy exists for this very rare tumour. 
Radiotherapy to the lip was administered at 9 months 

post-cystectomy at 50 Gray in 
20 fractions with photon treat-
ment. For the duration of radio-
therapy, oxaliplatin was held, but 
concomitant capecitabine was 
administered at a reduced dose.

Chemotherapy was well-
tolerated, and the patient was 
able to remain physically active 
throughout his treatment course. 
Seven months post-initiation of 
chemotherapy, imaging revealed 
stable disease at the area of thick-
ening on the left lateral bladder, 
and regression of the low attenua-
tion areas in the right renal pel-
vis region, neck of pancreas, and 
paraduodenal regions (Fig. 3, pan-
els D, E and F).There was almost 
complete resolution of the lip 
lesion and fistula (Fig. 4, panels C 
and D), with significant improve-
ment in symptoms.

Stable disease persisted for 16 
months before progression within 
the chest became apparent. There 
was no response to second-line 
chemotherapy with capecitabine 
and irinotecan. The patient sub-
sequently died about 24 months 
after the start of chemotherapy. 

Discussion 

Signet ring variant of mucinous adenocarcinoma of the 
urinary bladder presents a challenge on two grounds: (1) 
ascertaining the correct diagnosis and (2) determining the 
most appropriate therapy. 

A hallmark of SRCC is the presence of signet ring cells 
filled with cytoplasmic mucus-containing vacuoles, com-
pressing and displacing the nucleus into a peripheral cres-
cent alongside the cell wall. A pure SRCC can have subepi-
thelial infiltration in a linitis plastica fashion without forming 
an exophytic mass,4 a gross pattern found in less than a third 
of primary bladder SRCC cases.5 More commonly, SRCC 
forms an exophytic intraluminal mass together with another 
subtype of adenocarcinoma.

Most adenocarcinomas of the urinary bladder result from 
direct extension from adjacent organs (e.g., colon, pros-
tate).6 Rarely, there can be metastatic spread to the blad-
der of SRCC originating in another organ (e.g., stomach or 
colon).7 A carcinoma arising from an urachal remnant may 
also have a similar appearance. Differentiation of primary 
bladder adenocarcinoma from these other entities can be 

Fig. 1. This is an image of a well-circumscribed mass, 6.5 cm in diameter 
and 2.5 cm in thickness, occupying the dome of the bladder. There was an  
exophytic growth pattern, and the outer surface was covered in a thick  
gelatinous material. 

Fig. 2. (A) Hematoxylin & Eosin stain: Roughly half of the tumour volume was occupied by mucin pools or lakes, 
and one third of the tumour cells had signet ring cell morphology. (B) metastasis to lower lip had similar  
morphology and immunohistochemical profile. (C) CDX-2 positivity of signet ring cells. (D) Presence of core  
filamentous rootlets and mucus vacuoles in signet ring cell shown by electron microscopy. Original magnification: 
× 400 on A, B and C, and × 30000 on D.
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challenging. Criteria favouring primary adenocarcinoma of 
the bladder versus secondary involvement of the bladder 
include location on the bladder base or lateral walls, and the 
presence of other elements, such as small cell carcinoma, 
transitional cell carcinoma or carcinoma in situ.3,6 Clearly, 
a primary site, other than urinary bladder, should be ruled 
out clinically, and the tumour should not fulfill Wheeler-Hill 
criteria for urachal carcinoma.8

Immunoprofile of primary bladder SRCC and SRCC aris-
ing from the gastrointestinal tract overlaps, including positiv-
ity for CK7, CK20, CEA, EMA, CDX2, villin and E-cadherin. 
In this case, the immunoprofile was not definitive. Negativity 
for thrombomodulin favours a bladder origin, whereas a 
nuclear pattern of β-catenin staining favours a colorectal 

primary. The presence of core filament-
ous rootlets on electron microscopy 
favours colorectal origin,9 whereas a 
large percentage of colorectal mucin-
ous adenocarcinomas displays micro-
satellite instability,10  a feature absent 
in our case. 

In the face of equivocal pathology 
clinical correlation helps arbitrate; we 
thus designated this tumour as a pri-
mary bladder adenocarcinoma based 
on the absence of an urachal remnant, 
lack of evidence of direct spread from 
another organ at the time of resection, 
and lack of imaging, endoscopic and 
clinical findings to suggest a gastrointes-
tinal tract primary site. 

Management 

Staging of these tumours usually 
employs the TNM system adopted for 
standard urothelial cancers. At the time 
of diagnosis, about 25% of patients 
have distant metastases,11,12 and approx-
imately 50% have Stage IV disease (i.e., 
including node positivity, T4b primary 
tumour, as well as distant metastases).11

Unusual sites of metastasis have been 
reported,13 as was the case with our 
patient.

Prognosis of bladder SRCC is poor 
due to high tumour grade and the typ-
ically late stage of presentation. Patients 
who receive no therapy have an aver-
age survival of 3.5 months.3 An overall 
1-year survival rate of 60% has been 
reported.12 Fiter and colleagues reported 
5-year survival rates of 75%, 38% 

and 12% for the equivalent of stage II, III and IV tumours, 
respectively.7 A recent large Japanese series (n = 54) reported 
5-year survival for stages I-III as close to 50%, whereas no 
stage IV patients survived beyond 2 years, with a median 
time of about 8 months.11 Non-urachal tumours, elevated 
carcinoembryonic antigen and tumours with a diffuse linitis 
plastic, like histology, are associated with particularly poor 
survival.1,11

For small, well-demarcated primary bladder or urachal 
tumours containing SRCC, partial cystectomy or transur-
ethral resection may be indicated, and such patients can 
experience long-term survival.2,3 Radical cystectomy is gen-
erally favoured over partial cystectomy, particularly for non-
urachal tumours, because of the possibility of local invasion 

Fig. 3. Radiologic evidence of recurrence. Pre-treatment, Panel A demonstrates a low attenuation mass 
in the body of the pancreas (arrow), Panel B shows low attenuation lesions anterior to the kidney (thick  
arrow), and in para-duodenal location (thin arrow), and Panel C shows lesions on either side of the 
bladder. Panels D, E, and F are equivalent cuts after 7 months of chemotherapy with oxaliplatin and 
capecitabine.
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undetected by imaging.11 In our patient, partial cystectomy 
was performed because the patient declined radical cyst-
ectomy.

SRCC of the bladder is generally not considered radi-
osensitive. In two cases in which SRCC was found in con-
junction with transitional cell carcinoma, the signet-ring 
cells predominated after radiotherapy, suggesting a lack of 
response of that element.5,7 Nonetheless, there is at least one 
case report of a sustained response to radiotherapy in a T2 
tumour.6 We are unaware of any published literature about 
combined chemoradiotherapy for this disease. Our experi-
ence suggests that it may be effective for metastatic lesions.

Studies evaluating chemotherapy for this rare neoplasm 
are limited due to the small number of cases per institu-
tion. No phase II or III chemotherapy clinical trials exist. 
A wide variety of agents and regimens have been used, 
generally in keeping with treatment used for gastric carcin-
oma, where signet-ring cell morphology is more common.11

Chemotherapy appears to have been used in adjuvant fash-
ion in some studies.1,2,11-15 However, no comment can be 
made on its effectiveness in this setting without the benefit of 
a randomized controlled trial, although long-term survivors 
have been reported.

Patients with advanced/metastatic disease who undergo 
chemotherapy and/ or radiation have an average surviv-
al of 7 to 8 months,3,11 with few patients surviving more 
than 16 months. Chemotherapy agents used in this setting 

have included 5FU, methotrexate, cis-
platin, mitomycin, doxocycline, tega-
fur, cyclophosphamide and carbo-
platin,1,2,5,11,16 most commonly as part 
of a platinum-containing multi-agent 
regimen. 

Our patient’s impressive and sus-
tained response to chemotherapy with 
a fluoropyrimidine (capecitabine) and 
a platinum derivative (oxaliplatin) may 
reflect an effective pairing of synergistic 
agents,17 known to be active in gastro-
intestinal tract cancers of similar his-
tology.18,19 The excellent response to 
radiotherapy to a localized metastasis 
in conjunction with radiosensitizing 
capecitabine is also in keeping with 
what is expected for similar gastrointes-
tinal tract cancers. 

Conclusions

We have described a case of a male 
with SRCC arising in the urinary blad-
der and metastasizing to unusual loca-
tions, including the duodenum, pan-

creas and lower lip. An excellent, sustained response was 
achieved with chemotherapy comprised of a fluoropyrmi-
dine and oxaliplatin, in conjunction with radiotherapy to 
the lip lesion. This combination appears to be safe, effective 
and well-tolerated for non-curative treatment of stage IV 
primary bladder SRCC, and should be explored further in 
this context.

Our case raises a number of salient points. First, SRCC 
of the urinary bladder is extremely rare, and it is important 
to rule out SRCC metastatic to the bladder, or invading into 
the bladder from an adjacent organ, particularly in appar-
ently early stage disease when aggressive intervention is 
planned. Second, there does not appear to be a definitive 
immunoprofile that clearly distinguishes primary bladder 
SRCC from SRCC secondarily involving the bladder. Third, 
based on our case and on the literature, this is a cancer 
that has a tendency to metastasize widely and to unusual 
sites. Finally, our case does not support the contention that 
this is a treatment-resistant cancer; in otherwise fit patients 
with advanced disease wishing to undergo systemic ther-
apy, a trial with a combination, such as oxaliplatin and a 
fluoropyrimidine, appears reasonable, and radiotherapy to 
symptomatic sites should be considered.

Competing interests: None declared. 

Fig. 4. Histologically-proven metastasis to lower lip prior to (Panels A and B), and after chemo-radiotherapy 
(Panels C and D). Note that the centrally necrotic area (Panel B), which had actually fistulized into the oral 
cavity. This completely healed after treatment.
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