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Abstract. Gastrointestinal stromal tumors (GIST) typically 
appear as solid masses, and cystic formation is uncommon. 
Most stomach GISTs with cystic formation progress outside 
the gastric wall and are frequently misdiagnosed as epigastric 
cystic tumors derived from pancreas or liver. An asymptomatic 
72-year-old male underwent esophagogastroduodenoscopy, 
which revealed a submucosal tumor (SMT), approximately 
50 mm in diameter, at the anterior wall of the gastric angle. 
The SMT was very soft with positive cushion sign. Endoscopic 
ultrasonography and contrast-enhanced computed tomography 
revealed that the SMT was a cystic tumor with solid compo-
nent. Laparoscopic and endoscopic cooperative surgery were 
performed to remove the tumor. Histopathological analysis 
revealed that the tumor was a GIST with cystic formation. To 
the best of our knowledge, this the first documented case of 
a cushion sign-positive stomach GIST with cystic formation, 
which had mainly developed inside the stomach. This case 
suggests that we should keep in mind the possibility of cystic 
formation of GIST when the tumor has a solid component, 
even if it appears as a cushion sign-positive SMT.

Introduction

Gastrointestinal stromal tumors (GISTs) are the most common 
type of mesenchymal neoplasms that originate from the 
interstitial cell of Cajal (1,2). Most of these tumors originate 
from the stomach (60%), followed by the small intestine (30%), 
and the colon (5%) (3). GISTs are classified as intramural, 
exoluminal, endoluminal, or mixed types, according to tumor 
location (4). GISTs are considered to have malignant poten-
tial, and several risk classifications have been proposed (5-7). 

Recently, Joensuu's classification system, which includes tumor 
size, mitotic figures, organ of origin, and presence of rupture, 
is often used (7). Typically, GISTs appear as solid masses 
and rarely present with cystic formations (8-16). The cystic 
formation is reportedly caused by hemorrhage or necrosis (17). 
Most stomach GISTs with cystic formations progress with an 
exoluminal or intramural pattern and are frequently misdiag-
nosed as epigastric cystic tumors derived from the pancreas 
or liver (13,15,16). Cushion sign refers to the morphometric 
fluctuation of the submucosal tumor by forceps compres-
sion (18), which is generally a characteristic of very soft or 
cystic tumors, such as lipomas or lymphangiomas. We report a 
rare case of a cushion sign-positive stomach GIST with cystic 
formation, which mainly developed inside the stomach.

Case report

A 72-year-old male, with a past medical history of gastric 
ulcer, was referred to our hospital for further examination of an 
abnormality in the stomach that was found by an esophagogas-
troduodenoscopy (EGD) performed for a health checkup. He 
had no abdominal symptoms, and his blood tests were normal, 
including levels of carcinoembryonic antigen and carbohydrate 
antigen 19-9 tumor markers. EGD revealed a mass covered by 
normal mucosa with a bridging fold, approximately 50 mm in 
diameter, at the anterior wall of the gastric angle (Fig. 1A). 
The submucosal tumor (SMT) was round and smooth, without 
erosions or ulcers. The SMT was very soft, with positive 
cushion sign when we used forceps to compress the tumor 
(Fig. 1B). The mass was thought to be a benign tumor, such as 
a lymphangioma, because the inside of the tumor was consid-
ered to contain liquid. However, contrast-enhanced abdominal 
computed tomography (CT) showed a mass containing both 
cystic and solid areas, mainly growing inside the stomach, and 
revealed enhancement of the solid portion and peripheral rim of 
the tumor (Fig. 2). Furthermore, endoscopic ultrasound (EUS) 
using a convex- type scope revealed a cystic tumor with solid 
component located in the third to fourth layer of the stomach 
and part of the solid component that had developed outside the 
stomach (Fig. 3). The cystic component appeared as low-level 
echoes. Subsequently, EUS-fine needle aspiration (EUS-FNA) 
of the solid component was performed for definitive diagnosis. 
Histologically, specimens obtained via EUS-FNA included 
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spindle tumor cells. Immunohistochemical analysis of the 
specimens revealed that they were diffusely positive for c-kit 
and CD34; therefore, the tumor was diagnosed as GIST. 
However we considered laparoscopic partial gastrectomy or 
laparoscopic and endoscopic cooperative surgery (LECS) 
to treat the tumor, we employed LECS for more reliable 
resection. The patient underwent LECS to remove the GIST. 
Intraoperative laparoscopic findings showed soft tissue arising 
from the anterior wall of the stomach, freely mobile in the 
peritoneal cavity (Fig. 4). Although the lesion was located at 
the serosa side of the gastric SMT, there were no findings of 
peritoneal dissemination. The tumor was completely removed, 
and no intraoperative or postoperative complications were 
observed. The patient was discharged from our hospital within 
a week.

Macroscopically, the mass measured 57x51x13 mm, 
comprising both solid and cystic regions (Fig. 5A). Most of 
the tumor seen on endoscopy was the cystic component, which 

Figure 1. A: EGD revealed an SMT, approximately 50 mm in diameter, at the anterior wall of the gastric angle. B: The SMT was very soft, and cushion sign 
was positive.

Figure 4. Intraoperative laparoscopic findings revealed a soft tissue arising 
from the anterior wall of the stomach.

Figure 3. EUS revealed a cystic tumor with solid component located in the 
third to fourth layer of the stomach. Part of the solid component developed 
outside the gastric wall (arrow).

Figure 2. Contrast-enhanced abdominal CT showed a mass containing both 
cystic and solid lesions, mainly growing inside the stomach.
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was filled with bloody serous fluid. Histopathological find-
ings revealed that the tumor was located in the submucosal 
to muscularis layer of the stomach, and the cystic component 
was located in the submucosal layer. The cystic component 
showed hemorrhage, but no necrosis. Although part of the 
tumor projected toward the serosa, forming the lesion as seen 
on laparoscopy, there were no findings of serosal invasion. 
Histopathological analysis of the tumor revealed the spindle 
cells (Fig. 5B). The tumor cells were immunostained with 
anti-c-kit (CA4502, 1:200 dilution; Dako Japan, Tokyo, Japan), 

CD34 (NCL-L-END, 1:800 dilution), S-100 (NCL-L-S100p, 
1:100 dilution), desmin (NCL-L-DES-DERII, 1:100 dilu-
tion), and smooth muscle actin (SMA) (NCL-L-SMA, 1:200 
dilution) (all from Leica Biosystems, Newcastle, UK). These 
cells were positive for c-kit and CD34 (Fig. 5C and D), and 
negative for S-100, desmin (Fig. 5E and F) and SMA, and 
the mitotic count was 2/50 high-power fields. The tumor 
was diagnosed as a mixed-type GIST with cystic formation, 
belonging to the intermediate-risk group, based on Joensuu's 
classification system. The patient received no adjuvant therapy 

Figure 5. (A) Macroscopically, the mass consisted of both solid and cystic regions. (B) Histopathological analysis showed the spindle cells (magnification, 
x200). The cells were positive for (C) c-kit and (D) CD34, and negative for (E) S-100 and (F) desmin (magnification, x200).

Table I. Summary of cases of stomach GIST with cystic formation.

  Age  Size Growth Mitotic index
No. Authors (years) Sex (cm) pattern (HPFs) Treatment (Refs.)

  1 Park et al 11 F 10 Exoluminal NA Surgical resection and chemotherapy (8)
  2 Osada et al 74 M 12 Intramural NA Surgical resection and chemotherapy (9)
  3 Cruz et al 37 M 32 Exoluminal 10/50 Surgical resection and chemotherapy (10)
  4 Yu et al 81 F 6 NA 4/50 Surgical resection (11)
  5 Notani et al 85 M 22 Exoluminal 250-500/50 Surgical resection and chemotherapy (12)
  6 Zuh et al 78 M 17 Exoluminal >10/50 Surgical resection (13)
  7 Okano et al 79 M 6 Intramural <5/50 Surgical resection (14)
  8 Hamza et al 74 F 6.6 Exoluminal 1/50 Surgical resection and chemotherapy (15)
  9 Sun et al 75 M 13 Exoluminal <5/50 Surgical resection and chemotherapy (16)
10 Present case 72 M 5.7 Mixed 2/50 LECS

GIST, gastrointestinal stromal tumors; HPF, high power fields; M, male; F, female; NA, not available.
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and continues to do well without recurrence for 40 months 
after LECS. Written informed consent for this case report was 
obtained from the patient.

Discussion

Cysts are macroscopically identified in ~50% of GISTs (19); 
however, stomach GISTs are usually solid tumors and seldom 
exhibit predominant cystic formations clinically. A few 
reported cases developed cystic changes, and the majority of 
these were cases of large GISTs, progressing as exoluminal 
or intramural patterns and misdiagnosed as epigastric cystic 
tumors derived from other organs (Table I). In the present case, 
most of the tumor developed inside the stomach, with positive 
cushion sign, and presented unique form. To our best knowl-
edge, this is the first case to report a cushion sign- positive 
stomach GIST presented in an atypical form. The cystic space 
of GIST is reportedly formed by hemorrhage or necrosis (17). 
Hypervascular tumors may lead to internal bleeding, and 
necrosis can be caused by recurrent congestion, hemorrhage, 
or edema when the tumors grow faster than the capacity of 
blood supply or vein drainage (20). In the present case, the 
cystic component contained bloody serous fluid, without 
necrosis. This tumor might tend to have hemorrhage because 
of the presence of numerous blood vessels pathologically.

The Japanese guidelines for gastric SMT recommend 
detailed examination with CT with contrast enhancement, 
EUS, and/or EUS-FNA when SMTs are 2–5 cm in diameter 
(21). In addition, EUS is reported to be useful modalities for 
diagnosing GISTs with cystic formation (14). In the present 
case, we initially thought the tumor was a lymphangioma, as 
the SMT was very soft and cushion sign was positive. However, 
it was highly important to conduct contrast-enhanced CT, 
EUS and EUS-FNA, according to the guidelines. Recently, 
LECS has developed as a safe and feasible procedure for the 
resection of gastric SMTs (22), and we selected tumor removal 
using LECS. The laparoscopic findings showed that part of 
GIST was arising from the gastric wall, which was the lesion 
outside the stomach as seen on EUS. EUS was also a useful 
modality for diagnosing the extension of GIST in this case.

In the present case, GIST belonged to the intermediate-
risk group due to the tumor size. However, some reports have 
suggested that the real tumor volume may be smaller than the 
imaging volume on cases of cystic GIST (13,23). It is contro-
versial that a component of cystic lesion is included in the 
tumor size. Examination of additional cases is necessary for 
accurate risk classification of GIST with cystic formation.

For high-risk group of GIST, administration of imatinib for 
3 years is recommended as adjuvant chemotherapy (24), and 
the effect of imatinib has been identified to be related to c-kit 
and PDGFR mutations (25). Because this case belonged to the 
intermediate-risk group, we did not search those mutations. 
However, if this case recurs in the future, it is important to 
examine these mutations.

In conclusion, we reported a rare case of a cushion sign- 
positive stomach GIST with cystic formation. This case 
suggests that the possibility of cystic formation of malignant 
tumor, such as GIST, should be kept in mind when the tumor is 
large and has a solid component, even if it appears as a cushion 
sign-positive SMT.
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