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Abstract. Metastatic ependymoma of the gallbladder is an 
exceptionally rare condition that remains relatively unreported 
in the scientific literature. The present study described a case 
involving a 42‑year‑old female patient who underwent right 
frontal lobe surgery for ependymoma in 2017 and subsequently 
received adjuvant chemotherapy. The histological examination 
of the surgical specimen confirmed the presence of ependy‑
moma metastasis in the gallbladder. The presentation and 
outcome of this patient with regard to metastatic ependymoma 
in the gallbladder were evaluated. During a follow‑up period 
of 10 months, the patient received targeted treatment following 
the surgery. Presently, the patient has developed lung and 
bone metastases. In the present report, the treatment and 
diagnostic approach utilized in this unique case were outlined 
with the aim of providing valuable insight for future clinical 
management and enhancing clinicians' understanding of the 
disease.

Introduction

Ependymoma is a neuroepithelial tumor that can originate 
from ependymal cells in the brain, the central canal of the 
spinal cord or the cortex. The incidence rate of ependymoma 
is low, accounting for 1.6‑1.8% of all primary central nervous 
system tumors; it is more common in children, accounting for 
5.2%, while it is ~4% in adults. The incidence rate in males is 
slightly higher than that in females (1.3:1) (1). The location of 
the tumor largely depends on the patient's age, with ~90% of 
pediatric ependymomas occurring in the intracranial region 
and 65% of adult tumors occurring in the spinal cord (2). 
Carcinomas commonly metastasize to the lymph nodes, lungs, 

bones, liver and brain. However, metastases to the gallbladder 
are rare and have only been reported minimally in the litera‑
ture (3‑5). In addition, primary tumors, such as hepatocellular 
carcinoma (6) and pancreatic cancer (7), may invade the 
gallbladder. However, ependymoma that metastasizes to the 
gallbladder has not been reported previously. In the present 
study, the case of a patient with metastatic ependymoma 
to the gallbladder who underwent cholecystectomy under 
general anesthesia with nerve block anesthesia was described. 
Furthermore, a review of the literature on this condition was 
provided in the present report.

Case report

A 42‑year‑old female patient presented at Cangzhou People's 
Hospital (Cangzhou, China) in May 2022 due to the discovery 
of a gallbladder mass in an ultrasound examination 11 days 
prior. The patient underwent an enhanced spiral CT scan of 
the lower abdomen, which revealed irregular thickening of the 
gallbladder wall protruding into the cavity (May 2022). The 
enhancement progressively increased after administration of 
contrast agent, and there was an unclear boundary between 
the lesion and the liver (Fig. 1A). Based on these findings, 
the possibility of gallbladder cancer was considered. An 
abdominal MRI (May 2022) showed that the upper part of the 
gallbladder body was occupied, with significant enhancement 
on the enhanced scan. In addition, the cystic duct was dilated, 
indicating the presence of possible gallbladder malignant 
tumor lesions (Fig. 1B and C).

The patient had previously undergone a craniotomy at 
The Third Medical Center of the Chinese People's Liberation 
Army General Hospital (Beijing, China) for a right frontal lobe 
mass in 2017. The postoperative pathological report confirmed 
it as an anaplastic ependymoma [World Health Organization 
(WHO) grade III] (8) in the right frontal lobe. Under a micro‑
scope, tumor cells can be observed to be circular or elliptical 
in shape, with a false rosette like structure around the blood 
vessels (Fig. 2A). In addition, necrosis can be observed in the 
tumor tissue (Fig. 2B). Immunohistochemistry [performed 
using the Ventura BenchMark ULTRA (Roche Diagnostics) 
staining procedure; all reagents were from Roche Diagnostics] 
indicated that the mass was glial fibrillary acidic protein GFAP+ 
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Figure 1. Imaging examination (May 2022). (A) CT showing irregularity of the gallbladder wall with limited thickening and significant enhancement. (B) MRI 
scan showing a round‑like lesion occupying the upper part of the gallbladder body, with a slightly high signal shadow on T2WI and significant inhomogeneous 
enhancement, and irregular morphology on the enhancement scan. (C) The MRI T1WI enhancement sequence showed heterogeneous enhancement of the 
upper part of the gallbladder body and the lesion had poor demarcation from the gallbladder wall. T1WI, T1‑weighted imaging. The position indicated by the 
arrow is a lump.

Figure 2. Tumor histology and immunohistochemistry (May 2022). (A) Tumor cells that are round or oval, with pseudo‑rosette‑like structures surrounding 
blood vessels, as seen in the H&E stain. (B) Tumor necrosis in the tumor tissue observed through H&E staining. (C) Diffuse strong positive expression of Glial 
fibrillary acidic protein in tumor tissue. (D) Diffuse strong positive expression of vimentin in tumor tissue. (E) Paranuclear punctate positive expression of 
epithelial membrane antigen in tumor tissue. (F) High expression of Ki‑67, with a positive index of ~10% (magnification, x100).
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(cat. no. GM‑0031; 1:100 dilution; Fig. 2C), partially S‑100+ (cat. 
no. SM‑0011; 1:100 dilution), Vimentin+ (cat. no. VM‑0031; 
1:100 dilution; Fig. 2D), EMA+ (cat. no. EM0‑0041; 1:100 
dilution; Fig. 2E), Olig2‑ (cat. no. ORM‑0015; 1:100 dilution), 
Ki67 (10‑20%; cat. no. KM‑0021; 1:100 dilution; Fig. 2F), 
neuron‑specific enolase+ (cat. no. NM‑0019; 1:100 dilution) 
and D2‑40‑ (cat. no. DM‑0011; 1:100 dilution). Postoperative 
radiotherapy was administered.

In June 2022, the patient underwent cholecystectomy 
under general anesthesia with nerve block at Cangzhou 
People's Hospital (Cangzhou, China). Intraoperative explora‑
tion revealed adhesions between the omentum and gallbladder, 
with no thickening of the common bile duct and no palpable 
calculi. A medium‑sized mass measuring ~5x3x3 cm was 
palpable at the bottom of the gallbladder, but it did not invade 
the surrounding tissues. Visual inspection indicated that the 
gallbladder had a size of 7x4x3 cm and had been previously 
incised. A mass, measuring 5x4x3 cm, was observed in the 
cyst at the bottom of the gallbladder, with a soft and tough cut 
surface and focal necrosis.

Histological examination (samples were prepared using the 
Ventura BenchMark ULTRA staining procedure; all reagents 
were from Roche Diagnostics) revealed the presence of round 
or oval monomorphic cells of uniform size within the tumor 
tissue. Numerous tumor cells formed a pseudo rosette‑like 

structure around blood vessels. Immunohistochemistry 
(May 2022) results showed that the mass was GFAP+ (cat. 
no. GM‑0031; 1:100 dilution), Vimentin+ (cat. no. VM‑0031; 
1:100 dilution), Ki67 (index ~10%; cat. no. KM‑0021; 1:100 
dilution), partially S‑100+ (cat. no. SM‑0011; 1:100 dilu‑
tion), EMA‑ (cat. no. EM0‑0041; 1:100 dilution), CD56+ (cat. 
no. CRM‑0351; 1:100 dilution), neuron‑specific enolase+ 

(cat. no. NM‑0019; 1:100 dilution; all from Shanghai 
Jiehao Biotechnology Co., Ltd.), β‑catenin+ (Qiagen; cat. 
no. BM‑0267; 1:100 dilution) and cytokeratin‑ (CK; cat. 
no. CM‑0641; 1:100 dilution; Shanghai Jiehao Biotechnology 
Co., Ltd.) (Fig. 3A‑H). Molecular detection using the 
C11orf95 zinc finger translocation associated (ZFTA)‑RELA 
proto‑oncogene fusion probe indicated positive fluorescence 
in situ hybridization expression (Fig. 3I; Appendix S1). At the 
same time, tumor markers related to differential diagnosis 
(lymphatic tissue tumors, vascular‑derived tumors, biliary 
epithelial tumors, myoepithelial derived tumors and neuro‑
endocrine tumors), including leukocyte common antigen‑ (cat. 
no. LM‑0032; 1:100 dilution), CD31‑ (cat. no. CM‑0251; 1:100 
dilution), CD34‑ (cat. no. CM‑0271; 1:100 dilution), CK19‑ (cat. 
no. CM‑0621; 1:100 dilution), SMA‑ (cat. no. AM‑0051; 1:100 
dilution), calponin‑ (cat. no. CM‑0081; 1:100 dilution) and 
CD99‑ (cat. no. CM‑0211; 1:100 dilution; all from Shanghai 
Jiehao Biotechnology Co., Ltd.) (May 2022), were investigated. 

Figure 3. Histological and immunohistochemical analysis (May 2022). (A) Tumor cells are round or oval, with pseudo rosette‑like structures surrounding the 
blood vessels, as indicated on H&E staining. (B) Tumor necrosis can be observed in the tumor tissue, as shown on H&E staining. (C) Glial fibrillary acidic 
protein was strongly expressed in the tumor cells. (D) Vimentin was strongly expressed in tumor cells. (E) S‑100 was partially positively expressed in tumor 
tissue. (F) Ki‑67 was highly expressed in tumor tissue and the positive index was ~10%. (G) Cytokeratin‑, (H) epithelial membrane antigen‑. (I) Fluorescence 
in situ hybridization detection indicates C11orf95 (ZFTA)‑RELA gene fusion (magnification, x100).
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Through these immunohistochemistry methods, diseases such 
as primary gallbladder adenocarcinoma, angiosarcoma and 
lymphoma were excluded.

The pathological diagnosis indicated metastatic anaplastic 
ependymoma of the gallbladder (WHO grade III). The patient 
was followed up for 10 months after surgery and received 
targeted treatment at another hospital (Tianjin Medical 
University Cancer Institute Hospital; Tianjin, China). At 
present, the tumor has metastasized to the lungs and bones.

Discussion

Ependymoma is a rare primary tumor of the central nervous 
system that arises from ependymal cells and primarily affects 
young adults and children (1). The most common site of occur‑
rence is the fourth ventricle, followed by the central canal of 
the spinal cord (8). It rarely occurs outside the cranial or spinal 
cord, with the sacrococcygeal region being the most frequent 
extracranial location (9). Other sites of occurrence include the 
ovaries, mediastinum, uterine ligaments, uterine rectal space 
and omentum (9).

According to the 2016 WHO classification criteria, subep‑
endymomas and mucopapillary ependymomas are classified 
as grade I, ependymomas as grade II and anaplastic ependy‑
momas as grade III (8). The key diagnostic features in terms of 
pathomorphology are perivascular pseudo rosette‑like struc‑
tures, nodular growth patterns and ependymal rosette‑like 
structures or fissures. Mitotic figures are uncommon, while 
atypia is occasionally observed. Sex nuclei degeneration is 
frequently present and necrosis is relatively common (8).

In clinical practice, metastasis to the gallbladder is 
infrequent. Specifically, malignant melanoma is the most 
common primary tumor that metastasizes to the gallbladder, 
accounting for 15% of cases (10,11). Renal cell cancers, lung 
cancers, cervical cancers and breast cancers can also lead to 
secondary metastasis to the gallbladder, although they are less 
common (12). Only a small number of cases of metastasis to 
the gallbladder have been documented in the literature (12,13). 
Metastasis to the gallbladder typically presents with symptoms 
resembling acute/chronic cholecystitis or complaints such as 
abdominal pain (14‑16).

There have been no reports of ependymoma metastasis 
to the gallbladder. Unlike previously reported cases (12), 
the present case was identified through physical examina‑
tion. Due to the rarity of metastatic ependymoma in the 
gallbladder and the absence of specific clinical and imaging 
findings, diagnosis without a clear medical history has been 
challenging (12). Therefore, molecular biology and immuno‑
histochemical evaluation are often necessary. Risk factors for 
dissemination and metastasis of ependymoma include younger 
age, incomplete tumor resection, high‑grade or mucopapillary 
ependymoma and a higher tumor proliferation index, among 
others (17).

Patients with gallbladder metastasis may experience 
abdominal pain, cholangitis, bile peritonitis or cholestasis. 
Histopathological examination facilitates the establishment 
of a diagnosis, as abdominal imaging has limited diagnostic 
value. Due to the poor condition of the patient after gall‑
bladder metastasis, palliative treatment was adopted with 
a focus on alleviating the patient's symptoms. One report 

indicated that gallbladder metastasis accounted for 4.8% of 
all gallbladder malignancies (18). The prognosis for patients 
with gallbladder metastasis who undergo radical resection is 
favorable. However, patients primarily presenting with acute 
cholecystitis as a result of gallbladder metastasis have a poorer 
prognosis (19). Clinicians should remain aware of gallbladder 
metastasis in patients with malignant tumors exhibiting biliary 
symptoms. The present study had certain limitations, mainly 
as the technology used could not provide detailed molecular 
typing of ependymoma, such as Yes‑associated protein 1 
fusion‑positive and ZFTA fusion, which are closely associated 
with biological behavior and clinical prognosis (20).
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