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Abstract
Adult-type ovarian granulosa cell tumors (AGCTs) are very rare tumors that account for <5% 
of all ovarian carcinomas. AGCTs have low malignancy potential and rarely metastasize 5–30 
years after the initial diagnosis. Because time has passed from the first surgery and because 
recurrence develops in various locations, the differential diagnosis is difficult. In particular, 
tumors developing in the greater omentum are encountered rarely, and it is necessary to care-
fully consider the differential diagnosis, including primary and secondary neoplasms. Al-
though CT is useful to detect omental tumors, the diagnosis requires invasive procedures. We 
report a case of AGCT recurrence in the greater omentum that was resected during laparo-
scopic cholecystectomy. A patient visited our hospital with right-sided abdominal pain. The 
CT revealed gallbladder stones, a ureteral stone, and a right abdominal mass. The diagnosis 
of the abdominal tumor was difficult on the basis of blood biochemical testing, gastrointes-
tinal endoscopy, or image inspection. Although the patient underwent several previous sur-
geries and there were no findings of malignancy with positron emission tomography, we 
chose to resect the tumor for combined diagnosis and treatment during laparoscopic chole-
cystectomy. Intraoperative findings showed that the tumor originated from the greater omen-
tum, and the tumor was diagnosed as AGCT recurrence by pathology. A recurrence of AGCT 
in the greater omentum is very rare, and laparoscopic surgery was safe and useful for resec-
tion, in our case.
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Introduction

Granulosa cell tumor (GCT) is a malignant tumor originating from sex cord stromal cells 
and which accounts for 2–5% of all ovarian carcinomas [1]. GCT is classified into adult GCT 
(AGCT) and juvenile GCT by clinical feature and histologic characteristics, and AGCT accounts 
for 95% of all cases. Approximately 22.5% of patients have no complaints [2], and most 
patients are diagnosed at stage 1 and have a favorable prognosis with surgical treatment [3, 
4]. These tumors recur rarely 5–30 years after the first diagnosis [5]. Predicting recurrence 
is difficult [6], and several factors, such as tumor size, stage, and mitotic index, are associated 
with recurrence. The recurrence site differs depending on the clinical stage or surgical proce-
dures [7]. Here, we report a case of recurrent AGCT in the greater omentum 11 years after the 
first surgery.

Case Presentation

A 58-year-old woman visited our emergency center with a complaint of right-sided back 
pain. CT examination showed gallstones, a right ureteral stone, and a right abdominal tumor. 
She had a history of several surgeries: appendectomy for appendicitis, simple hysterectomy 
for uterine myoma, salpingo-oophorectomy for a left ovarian tumor, and clipping for cerebral 
aneurysm at 17, 47, 48, and 51 years of age, respectively. The current complaint occurred 
after the ureteral stone passed naturally. Preoperative inspection for gallstones and addi-
tional evaluation of the abdominal tumor were performed. Tumor markers, such as carcino-
embryonic antigen, carbohydrate antigen 19-9, α-fetoprotein, and soluble interleukin-2 
receptor concentrations, were normal, and gastrointestinal endoscopy showed no abnormal-
ities. The right abdominal tumor appeared as a submucosal tumor at the terminal ileum, with 
no findings of lymph node enlargement on CT (Fig. 1). There were also no accumulations of 
fluorine-18 fluorodeoxyglucose in the tumor with positron emission tomography imaging. 
We then decided to resect the tumor during cholecystectomy, to obtain a diagnosis. The 
surgery was performed via the 4-port laparoscopic-assisted method. After removing the gall-
bladder routinely, the abdominal cavity was examined. Preoperative imaging suggested that 
the tumor was present in the small-bowel mesentery; however, 2 tumors were actually 
present in the right distal greater omentum (Fig. 2a). We enlarged the umbilical camera port 
incision, which permitted extraction of the tumors (Fig. 2b). The tumors were well defined 
and were resected with sufficient margins (Fig. 3a). Pathological analysis revealed granulosa 
cells in the tumors (Fig. 3b), and the features were the same as for the left ovarian tumor 
resected 11 years earlier. The postoperative course was uneventful, and the patient was 
discharged 8 days after surgery.

Discussion

Tumors in the greater omentum are very rare [8]. Several tumor types, such as lipoma, 
leiomyosarcoma, solitary fibrous tumor, sarcoma, fibrosarcoma, desmoid tumor, fibroma, 
myxoma, infectious granulosa, and metastasis from known or occult cancer, have been 
reported [9]. Although CT is useful to detect omental tumors, diagnosis requires invasive 
procedures, such as biopsy or resection [10].

GCT is a malignant tumor originating from sex cord stromal cells and accounts for 2–5% 
of all ovarian cancers [1]. GCT is classified separately in adult or juvenile pattern by clinical 
presentation and histologic characteristics, and AGCT accounts for 95% of all cases. The most 
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common symptoms are vaginal bleeding and a palpable abdominal mass; however, approxi-
mately 22.5% of patients have no complaints [2]. The majority of the patients (69.2–84.3%) 
are diagnosed at stage 1 and have a favorable prognosis with surgical treatment. Five-year 
survival after surgery is 90.2–94.9%, and surgical management of GCTs is decided on the 
basis of tumor stage [6]. Adjuvant therapy for stage 2–4 AGCT is controversial, and early and 
complete resection is supported by the best evidence [11]. Recently, the effectiveness of 
adjuvant chemotherapy has been reported [12], and surgery followed by chemotherapy may 
provide a good prognosis [3].

GCTs are rare and may recur 5–30 years after the initial diagnosis [6]. Several factors, 
such as tumor size, stage, and mitotic index, are associated with recurrence [3]. Recurrence 
sites vary, and the pelvis, ovary, mesentery, appendix, liver, and omentum have been reported 
[7]. Predicting recurrence and detecting metastatic sites are difficult [13, 14]. Recently, micro-
metastasis of ovarian cancer to the omentum has been studied; however, omentectomy is 
controversial [14, 15].

In our case, left salpingo-oophorectomy was performed 11 years prior to the current 
tumor diagnosis, and AGCT was diagnosed by histopathology. Surveillance was completed 
soon after the surgery because the clinical stage was stage 1. Because there was no evidence 
of malignancy in the preoperative evaluation for the current tumor, we chose laparoscopic 

a b

c d

Fig. 1. CT images showing a right abdominal tumor with gallstones and a ureteral stone. CT imaging per-
formed at arrival at our hospital showing gallstones (asterisk), a ureteral stone (yellow arrow), and a right 
abdominal tumor (yellow arrowheads). There were no findings of inflammation around the gallbladder. The 
CT value of the adipose tissue around the bladder stone was increased, which indicated inflammation and 
was the cause of the abdominal pain. The tumor in the lower right abdomen had a multicystic appearance 
and was located in the area of the distal ileum. From the CT imaging, the origin of the abdominal tumor was 
unclear, and the mass did not contact the small intestine or colon. CT axial views (a–c); CT sagittal view (d).
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Fig. 2. Operative findings. a Laparoscopic view of the caudal pelvic region. The tumor was visible as a hem-
orrhagic and cystic lesion (blue arrowheads). Moreover, another tumor (green arrow) was found during ex-
amination of the entire abdominal cavity. b Extracorporeal extraction of the tumors. Two tumors (green ar-
row and blue arrowheads) are seen.

a

b

Fig. 3. Pathological findings. a Macroscopic findings of the resected tumors. The main tumor was a hemor-
rhagic and necrotic mass. The margin between the tumor and the fatty tissue of the greater omentum was 
clear. b Hematoxylin and eosin-stained microscopic images of both tumors. Tumor cells show scant cyto-
plasm with a coffee-bean-like nucleus. The pathological appearance was the same as that of the ovarian tumor 
resected 11 years earlier.
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tumor resection during cholecystectomy. The entire abdominal cavity could be observed 
using laparoscopy, and we successfully and safely resected 2 tumors. Laparoscopic surgery 
has been reported to be safe and useful for concurrent diagnosis and treatment [5].

In conclusion, we report a rare case of omental tumors originating from AGCT that was 
resected 11 years earlier. Even with early-stage AGCT, careful follow-up is required.
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