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Abstract: Primary signet-ring cell carcinoma of the bladder is a relatively rare tumor that progresses rapidly and has an 
extremely poor prognosis. We report a case of primary signet-ring cell carcinoma of the bladder. The patient underwent 
transurethral holmium laser lithotripsy for bladder calculi in another hospital, and a bladder tumor was found 
intraoperatively. Bladder tumor biopsy revealed infiltrating high-grade urothelial carcinoma with adenoid differentiation 
and invasion to the muscular layer. Gastrointestinal endoscopy ruled out other possible sources of tumor, and the patient 
was admitted to our hospital for treatment in October 2018. Cystoscopy revealed a large round mass in the trigone and right 
bladder wall, without probing the pedicle of the mass. After radical cystectomy, postoperative pathology showed 
signet-ring cell carcinoma, which infiltrated the full-thickness of the bladder wall, and cancer emboli were found in 
vasculature. The prostate gland and bilateral seminal vesicle were involved. After surgery, the patient did not receive any 
follow-up treatment due to personal factors. The Computed Tomography (CT) review at the 3rd month showed no tumor 
recurrence or metastasis, and the CEA review at the 6th month was 6790.2 ng/ml, considering that tumor metastasis had 
occurred. The patient was followed up for 9 months after surgery, and the postoperative survival time was more than 8 
months. The prognosis of primary signet-ring cell carcinoma of the bladder is poor and most patients are in advanced stage 
at the time of diagnosis. Chemotherapy and radiotherapy have poor effect on it. Usually only total cystectomy may bring 
some hope to patients. Thus, early diagnosis and treatment are crucial. 
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1. Introduction 

Primary signet-ring cell carcinoma of the urinary bladder 
(PBSRCC) is a special type of bladder urothelial carcinoma 
(UC) [1]. Although bladder urothelial carcinoma accounts 
for more than 90% of bladder cancer types, primary 
signet-ring cell carcinoma of the bladder is still relatively 
rare. The latest study showed that only 318 of 57,762 
patients with urothelial carcinoma had primary signet-ring 
cell carcinoma, with an incidence of 0.55% [2]. It is 
difficult to treat primary signet-ring cell carcinoma of the 
bladder, which is insensitive to chemotherapy and 
radiotherapy. Most of them are treated by surgery. Among 
the different surgical treatments, patients benefited more 
from radical cystectomy than partial cystectomy with 
reserved bladder, and cystectomy was closely associated 

with improved survival rate in patients with primary 
signet-ring cell carcinoma of the bladder [3]. However, 
primary signet-ring cell carcinoma of the bladder is an 
independent predictor of lower overall survival after radical 
cystectomy compared with pure urothelial carcinoma of the 
bladder [4]. Signet-ring cell carcinoma of the bladder also 
showed the worst survival outcome in the histologic 
subtype of bladder cancer in the SEER database [5]. 
Unfortunately, the rarity of Primary signet-ring cell 
carcinoma of the bladder makes it difficult to define the 
optimal treatment strategy [6]. Here, we report a case of 
primary signet-ring cell carcinoma of the bladder in a man 
admitted to our department in October 2018, who 
underwent radical cystectomy and died of recurrent 
metastases at the ninth month of postoperative follow-up. 
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2. Case Report 

A 49-year-old man was admitted to another hospital more 
than 3 months after double nephrostomy due to the discovery 
of hydronephrosis. On September 17, 2018, the patient 
underwent transurethral holmium laser lithotripsy for bladder 
calculi in another hospital, and a bladder tumor was found 
intraoperatively. Bladder tumor biopsy revealed infiltrating 
high-grade urothelial carcinoma with adenoid differentiation 
and invasion to the muscular layer. On September 24, 2018, 
abdominal CT showed bilateral lower ureteral calculi and 
dense shadow of posterior bladder wall. The patient was 
admitted to our department on October 8, 2018 after the 
detection of bladder cancer for more than a week. The patient 
had no history of hematuria or abdominal mass. Physical 
examination revealed an old surgical scar about 8cm long in 
the middle of the upper abdomen and retention of 
nephrostomy tubes in both kidneys. The patient also had a 
history of subtotal gastrectomy and cholecystectomy for 
duodenal bulbar ulcer with hemorrhage on May 22, 2018, but 
had no abnormalities in postoperative pathology. Because of 
hydronephrosis, the patient had a history of double 
nephrostomy as well as long-term history of heavy drinking 
and smoking. Gastrointestinal endoscopy on September 26, 

2018 indicated anastomosis and post-subtotal gastrectomy. 
After admission, the tumor markers such as alpha-fetoprotein 

(AFP), CA19-9 were within the normal range. 
Carcinoembryonic antigen (CEA) was at 138 ng/ml while the 
normal range of it should be under 5 ng/ml (<5 ng/ml). Urine 
routine indicated that urine occult blood positive. Pelvis 
magnetic resonance (MR) showed the bladder wall was 
unevenly thickened and an about 6.9cm×2.9cm soft tissue mass 
was visible with heterogeneous intensity, T1 weighted imaging 
(T1W1) with hypointensity, T2 fat suppression (T2 fs) with 
hyperintensity, Diffusion Weighted Imaging (DWI) with 
hyperintensity, and the enhancement scan showed uneven and 
obvious intensification. A saccule of about 0.6 cm in diameter 
protruded from the right wall of the bladder. There was bilateral 
lower ureteral dilatation in which calculi shadow with 
hypointensity could be seen, with one on the left side with a size 
of approximately 0.9 cm x 1.0 cm x 1.3 cm, and two on the right 
with a size of approximately 1.0 cm x 1.1 cm x 1.1 cm and 0.3 x 
0.3 x 0.2 cm. The volume of prostate was normal with 
heterogeneous intensity and no obvious abnormal enhancement 
was found in the enhancement scan (Figure 1). Cystoscopy 
revealed a large round mass in the trigone and right bladder wall, 
without probing the pedicle of the mass. 

 

Figure 1. MR: the bladder wall was unevenly thickened and a soft tissue mass was visible. (T2 fs with hyperintensity (a), DWI with hyperintensity (b). 

Considering that radical cystectomy did better to patient’s 
survival, radical cystectomy was performed under general 
anesthesia. An incision was made in the center of the abdomen, 
away from the bladder, seminal vesicles and the tip of the 
prostate. Both ureters were cut off, and adhesions between the 
prostate and Denonvilliers' fascia and mucosal tumors of the 
lower segment of both ureter were observed. Postoperative 
incision of the bladder revealed multiple irregular masses in 
the bladder (Figure 2). Postoperative pathology: signet-ring 
cell carcinoma, which infiltrated the full-thickness of the 
bladder wall, and cancer emboli were found in vessels, 
involving the prostate gland and bilateral seminal vesicle. 
There was no carcinoma in prostate urethral margins, ureteral 
margins on both sides, and spermaduct margins. 
Immunohistochemistry: CK7(-), CK20(+), CDX-2(+), Villin 
(+), GATA-3(-), P53(-), Ki- 67 approximately 80% (+) (Figure 
3). Diagnosis: primary signet-ring cell carcinoma of the 
bladder (pT4aNxM0). After surgery, the patient did not 
receive any follow-up treatment due to personal factors. The 
CT review at the 3rd month showed no tumor recurrence or 

metastasis, and the CEA review at the 6th month was 6790.2 
ng/ml. Considering the occurrence of pernicious anemia, 
tumor metastasis might have occurred. The patient was 
followed up for 9 months after surgery, and his postoperative 
survival was more than 8 months. 

 

Figure 2. After the bladder was cut open, multiple irregular masses were 

found in the bladder. 
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Figure 3. (A) Signet cell carcinoma invading the submucosal tissue (H and E, 

×100); (B) Signet cells with pushed-out hyperchromatic nuclei (H and E, 

×400). 

3. Discussion 

Primary signet-ring cell carcinoma of the bladder usually 
occurs in patients at the age of approximately 57-76 years old 
and mainly in males, with a male to female ratio of 
approximately 3:1 [2]. The clinical manifestations of primary 
signet-ring cell carcinoma of the bladder are not significantly 
different from other types of bladder cancer, and the main 
symptoms are urinary irritation and hematuria [3, 7], so it is 
difficult to distinguish primary signet-ring cell carcinoma of 
the bladder according to the clinical manifestations alone. 
Primary signet-ring cell carcinoma of the bladder can spread 
laterally and widely without protruding through the surface, 
most of which spread as infiltrating growth rather than the 
exogenous growth, which is not easy to identify in cystoscopy. 
Most patients did not have mucosal lesions or mass on 
cystoscopy. Instead, they only had mucosal edema [8]. This 
causes that it cannot be detected and diagnosed early. The 
cystoscopy biopsy may also be missed, and a definitive 
diagnosis may require a full-thickness bladder biopsy [9]. In 
some patients, obstruction and hydronephrosis may occur 
during the course of the disease due to diffuse infiltrative 
lesions compressing the ureter [10]. In the current case, 
bilateral hydronephrosis occurred in the early stage, and 
bilateral nephrostomy was performed for symptomatic 
treatment. Urine routines showed visible microscopic 
hematuria. Cystoscopy revealed a large round mass in the 
trigone and right bladder wall, without probing the pedicle of 
the mass, and bilateral ureteral openings were not found. CT 
showed dense shadow of posterior bladder wall. It was 
predicted that the tumor had invaded the lower ureter segment 
and compressed bilateral ureteral openings, resulting in 
hydronephrosis. Cystoscope biopsy revealed urothelial 
carcinoma with adenoid differentiation, and full-thickness 
bladder pathology revealed signet-ring cell carcinoma. 

Signet-ring cell carcinoma frequently appears in the 
gastrointestinal tract [11], and the diagnosis of primary 
signet-ring cell carcinoma of the bladder should first exclude 
metastatic tumor of gastrointestinal origin. Studies have 

shown that CK7 was a useful markers for metastatic signet 
ring cell carcinoma of gastric and colorectal origin (with 93% 
sensitivity and 92% specificity). CK20 and CDX2 had very 
limited effect on delineating the primary sites of metastatic 
signet-ring cell carcinomas of gastrointestinal origin [12]. 
Bladder cancer consisting solely of signet-ring cells should be 
considered as a distant metastasis, while tumors consisting of 
a mixture of signet-ring cells and urothelial cells should be 
considered as primary bladder cancer [13]. This case showed 
CK7(-), CK20(+), CDX-2(+), and metastatic tumor of 
gastrointestinal origin was excluded by pathology and 
gastrointestinal endoscope. There were both urothelial cells 
and signet-ring cells in pathology. 

Radical cystectomy is more preferred to be the first choice 
as for the treatment for primary signet-ring cell carcinoma at 
present [14]. Chemotherapy and radiotherapy show no good 
effect on it [15]. It remains unclear whether chemotherapy and 
(or) radiotherapy combined with surgery can improve the 
prognosis. Some scholars abroad reported that adjuvant 
chemotherapy with cisplatin in combination with 
5-fluorouracil can improve OS for signet-ring cell carcinoma 
[16]. In the present case, the patient did not receive subsequent 
chemotherapy due to personal factors. As for the prognosis of 
primary signet-ring cell carcinoma, previous studies have 
shown that elevated CEA levels may be an indicator of poor 
prognosis in primary signet-ring cell carcinoma of the bladder 
[8]. The elevation is negatively correlated with the prognosis 
of primary signet-ring cell carcinoma of the bladder. The CEA 
of this patient was 138 ng/ml for the first time and 6790.2 
ng/ml for the reexamination at 6th month after the operation, 
which suggested a poor prognosis. 

4. Conclusion 

In the current case, the clinical symptoms were not obvious, 
and hydronephrosis occurred in the early stage. The early 
diagnosis was incomplete due to the combination of bilateral 
ureteral stones. When the patient was first found to have a 
tumor, it was already advanced bladder cancer and had 
invaded the lower part of the ureter. Taking into consideration 
the patient's physical condition, in order to reduce the tumor 
and for palliative purpose, radical cystectomy was performed 
under general anesthesia instead of reconstruction of bladder 
with ileum. Postoperative pathology reported no carcinoma in 
prostate urethral margins, ureteral margins on both sides and 
vas deferens margins. Due to the patient's personal factors, no 
follow-up treatment was performed, so the therapeutic effect 
of chemotherapy and radiotherapy on the patient could not be 
evaluated. The postoperative survival time of the patient was 
more than 8 months. As for how to conduct early diagnosis for 
this rare disease, it still needs further exploration. In order to 
avoid incomplete diagnosis, cystoscopy and biopsy can be 
considered in the early detection of hydronephrosis to 
determine whether it is related to bladder lesions. How to 
improve the survival rate of primary signet-ring cell 
carcinoma of the bladder still needs a lot of clinical research. 
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