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Poorly Cohesive Cell Carcinoma of the 
Gallbladder with Signet Rings and 
Neuroendocrine-Like Morphology: A Rare 
Incidental Histopathological Diagnosis with 
Lessons to Learn
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 Patient: Male, 46
 Final Diagnosis: Poorly cohesive cell carcinoma of the gallbladder
 Symptoms: Abdominal pain
 Medication: —
 Clinical Procedure: Surgery and chemotherapy
 Specialty: Pathology

 Objective: Rare disease
 Background: Poorly cohesive cell carcinoma of the gallbladder is extremely rare.
 Case Report: Here we present a case of a 46-year-old male with the clinical diagnosis of acute cholecystitis. The ultrasound 

showed gallbladder wall thickening and multiple stones. Cholecystectomy was performed, and the gross exam-
ination revealed linitis plastica-like thickening of the gallbladder wall. The microscopic examination revealed 
diffuse infiltration by a poorly differentiated tumor with signet rings. Another component with insular growth 
pattern and salt-and-pepper nuclei was present. Immunohistochemical findings were consistent with poorly 
cohesive cell carcinoma of the gallbladder. Imaging studies revealed regional lymph nodes involvement, in ad-
dition to peritoneal and liver metastases. The patient was given chemotherapy, and there was no evidence of 
disease progression at 4 months post-operation.

 Conclusions: This case supported that all cholecystectomy specimens must be examined. In addition, although poorly cohe-
sive cell carcinoma was reported to be aggressive, the present case showed a protracted clinical course; this 
pointed to the need for early clinicoradiological suspicion. This is the first case of poorly cohesive cell carcino-
ma of the gallbladder with a neuroendocrine-like morphology that mimics mixed adenoneuroendocrine carci-
noma. Immunohistochemistry is invaluable in such a scenario.
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Background

Gallbladder carcinoma is relatively common among malignant 
neoplasms of the biliary tract [1]. It shows a female predom-
inance and significantly varies geographically [2]. Although 
conventional adenocarcinoma is the most common histo-
logic subtype of gallbladder cancer [3], signet ring carcino-
ma is extremely rare with few cases reported in literature [4]. 
According to the World Health Organization (WHO) 2010, sig-
net ring carcinoma of the gallbladder is classified as poor-
ly cohesive cell carcinoma (with or without signet rings) [5]. 
These tumors are highly aggressive. Most of the reported cas-
es had advanced stage and a median survival of less than 4 
months [5]. Histologically, these tumors are characterized by 
cordlike or individual cell pattern of growth. Infiltration into 
the stroma is characteristic. Only less than half of the cases 
show focal high-grade dysplasia of the overlying epithelium. 
Signet cell morphology (sometimes very focal) is always pres-
ent [5], and mucin can be focally seen [6]. Here we present 
a case of a 46-year-old male with poorly cohesive cell carci-
noma of the gallbladder diagnosed after laparoscopic chole-
cystectomy for acute cholecystitis. The clinical presentation 
and the peculiar gross and histomorphological characteristics 
of the tumor in our case add to the very limited data avail-
able on this entity.

Case Report

This 46-year-old male had a 5-year history of intermittent epi-
gastric and right upper quadrant abdominal pain, increasing af-
ter fatty meals. One week prior to the operation, he complained 
of continuous severe right upper quadrant pain. Abdominal ul-
trasound revealed multiple gallbladder stones and thickening 

of the gallbladder wall. The clinical diagnosis was acute cho-
lecystitis and laparoscopic cholecystectomy was performed.

Gross examination revealed diffuse rigidity and thickening of 
the gallbladder wall akin to linitis plastica (Figure 1). Microscopic 
examination showed mucosal infiltration by a poorly differen-
tiated tumor showing diffuse and insular growth patterns. The 
adjacent epithelium was unremarkable with no evidence of 
dysplasia. Many signet ring cells diffusely infiltrating the gall-
bladder wall were seen (Figure 2). In addition to this individual-
cell pattern, tightly packed nests of tumor cells (insular pat-
tern) constituted almost 50% of the tumor. The cells in these 
nests showed salt-and-pepper nuclei and peripheral palisading 
(Figure 3). The tumor nests also appeared infiltrating the wall 
layers and perforating the visceral peritoneum. Lymphovascular 
invasion was identified. Further examination of the cystic duct 
margin showed stromal invasion by the malignant tumor. In 
addition, 1 nearby lymph node was harvested and was positive 
for malignancy. Immunohistochemical staining was performed 

Figure 1. Linitis plastica appearance of the gallbladder.

Figure 2.  Many signet ring cells diffusely infiltrating the 
gallbladder wall are seen (hematoxylin and eosin 
staining, 400×).

Figure 3.  Tightly packed nests with peripheral palisading and 
salt-and-pepper appearance of the nuclei (hematoxylin 
and eosin staining, 400×).
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for cytokeratin 7, cytokeratin 20, MUC1, MUC2, CA19.9, syn-
aptophysin, chromogranin, neuron-specific enolase (NSE), and 
CD56. Both tumor components showed diffuse positivity for 
cytokeratin 7 and MUC1 (Figure 4). Synaptophysin, chromo-
granin, NSE, CD56, cytokeratin 20, and MUC2 were negative. 
CA19.9 was positive in the tumor nests with a weaker staining 
intensity in the signet ring cells. The case was signed out as 
poorly cohesive cell carcinoma of the gallbladder with signet 
rings. Imaging studies revealed regional lymph nodes involve-
ment, in addition to peritoneal and liver metastases. The pa-
tient was given chemotherapy, and there was no evidence of 
disease progression at 4 months post-operation. Written in-
formed consent was obtained from the patient for publication 
of this case report and accompanying images.

Discussion

Although gallbladder cancer is the most common biliary malig-
nancy, poorly cohesive cell type is extremely rare. Cholelithiasis 
is an independent risk factor for gallbladder carcinoma and it 
is a common associated finding as in our case [3]. Poorly co-
hesive cell carcinoma of the gallbladder has an aggressive be-
havior. The present case showed invasion of the cystic duct 
and metastases to the liver, peritoneum and regional lymph 
nodes. A similar behavior was also reported by Bazan et al. 
They also reported pleural and subcutaneous metastases [7]. 
Metastatic poorly cohesive cell carcinoma of the gallblad-
der was also reported by Krunic et al. [8], Karabulut et al. [9], 
Minami et al. [10], Mondal [11], Pavić et al. [12], Czyszczon 
and Alatassi [13] and Pudasainin et al. [14]. In a report by 
Ohno et al. [15], the gallbladder tumor was complicated by 
pulmonary thrombotic microangiopathy. The advanced stage 
at presentation may be caused in part by the clinical over-
lap with benign conditions, which may delay the diagnosis of 
most cases [11]. The unexpected histopathological diagnosis 
of our case supports that all cholecystectomy specimens must 

be examined. In addition, the tumor grossly resembled linitis 
plastica and no discrete mass was noted. This was comparable 
to the reports by Agarwal et al. [4], Czyszczon and Alatassi [13], 
Ahmad and Qureshi [16], and Padhiari et al. [17]. On the oth-
er hand, many reported cases presented as discrete masses in 
a background of diffuse or focal wall thickening [9,11,14,18]. 
Metastatic signet ring carcinoma of stomach or colon origin 
must be ruled out. The tumor in our case was positive for cy-
tokeratin 7, MUC1, and CA19.9, while it was negative for cy-
tokeratin 20 and MUC2. These immunohistochemical findings 
were consistent with a gallbladder origin [7]. A peculiar histo-
morphological finding in our case was the presence of an in-
sular pattern of growth with peripheral palisading and salt-
and-pepper nuclei. This component constituted almost half 
of the tumor, which was morphologically suggestive of mixed 
adenoneuroendocrine carcinoma [19]. Interestingly, these foci 
were negative for synaptophysin, chromogranin, NSE and CD56, 
while they were positive for cytokeratin, so mixed adenoneu-
roendocrine carcinoma was excluded.

Conclusions

All cholecystectomy specimens must be examined. In addi-
tion, poorly cohesive cell carcinoma must be suspected in any 
metastatic poorly differentiated carcinoma. Although this type 
was reported to be aggressive, our case demonstrated a pro-
tracted clinical course, which makes the early clinicoradio-
logical suspicion necessary. Moreover, this is the first case of 
poorly cohesive cell carcinoma of the gallbladder with neuro-
endocrine-like morphology. This mimicry with mixed adeno-
neuroendocrine carcinoma must be put in mind and immuno-
histochemical staining is necessary.
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Figure 4.  Both tumor components are diffusely positive for cytokeratin 7 (A) and MUC1 (B).
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