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Abstract: Gastric gastrointestinal stromal tumor (GIST) is a mesenchymal neoplasm,

typically arising from the muscularis propria layer of the stomach wall. Serosa-derived

GIST is rarely seen and has not been reported yet. A 49-year-old Chinese female was

presented with marked abdominal distension. Ultrasonography revealed a retroperitoneal

tumor adjacent to the stomach wall with an intact structure of five echo layers, indicating

a non-stomach tumor origin. Preoperative radiological studies suggested tight tumor-stomach

adjacency, which was confirmed by intraoperative dissection. Initial frozen section indicated

a pathological diagnosis of spindle cell tumor, which turned out to be a gastric GIST

originated from the serosa layer of the stomach wall. The current case demonstrates the

rare occurrence of serosa-derived GIST. This case also suggests difficulties in preoperative

diagnosis of gastric GISTs, especially when uncommon pathological conditions like rare

tumor origins were presented.
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Introduction
Gastric gastrointestinal stromal tumors (GIST) are mesenchymal neoplasms with

a population-based annual incidence rate of 0.38 cases per 100,000.1 In 90% of the

GISTs, mutations of KIT or, less commonly, PDGFRA are activated and implicated

in the tumorigenesis.2,3 GISTs are therefore positive for KIT (CD117), the majority

of which also express DOG1 and CD34.4 However, definitive diagnosis before

histopathology analysis is difficult for gastric GISTs, because there are other types

of mesenchymal tumors in the gastrointestinal tract that can partially overlap with

GISTs in gross characteristics and histopathology.5

Gastric GISTs typically arise from the muscularis propria layer of the

stomach wall, rarely also from the submucosa layer due to its stromal nature.6

Under normal condition, five echo layers, namely, superficial mucosa, muscu-

laris mucosa, submucosa, muscularis proper, and serosa, could be demonstrated

by ultrasonography.7 Involvement of the echo layers might help determine local

infiltration of GIST in the stomach wall. We recently treated a gastric GIST with

intact five layers of stomach wall between the gastric cavity and the tumor,

which turned out to be a serosa-derived GIST. Herein, we presented this rare

GIST case perioperatively misdiagnosed by ultrasonography and frozen section

pathology.
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Case Presentation
A 49-year-old female Chinese patient was presented to our

hospital with upper abdominal distension for 3 months.

Marked abdominal distension had been observed more

frequently for 10 days. Physical examination and lab test

results were unremarkable.

Routine ultrasonography revealed a retroperitoneal

tumor of 5.0 × 3.7 × 4.1 cm with a clear edge, located

between stomach and pancreas and adjacent to the poster-

ior stomach surface. Notably, gastric tissue adjacent to the

tumor showed an intact structure of five layers of the

stomach wall (Figure 1). And the diagnosis from

the ultrasonographist was a benign tumor, possibly

schwannoma, derived from retroperitoneum or mesentera

rather than from stomach.

On the contrary, a contrasted computed tomography

(CT) was unable to rule out that the tumor was origi-

nated from the stomach wall due to tight tumor-stomach

adjacency (Figure 2). Further magnetic resonance ima-

ging (MRI) suggested that the tumor was close to the

stomach wall with gastric mucosa uninvolved (Figure

3). We also observed uniformly progressive enhance-

ment with several low-density areas inside the tumor.

The radiologist suggested a diagnosis of gastrointestinal

mesenchymal tumor but preferred stromal tumor rather

than schwannoma.

The tumor board, therefore, suggested laparoscopic

radical resection of the peritoneal tumor. Intraoperative

dissection showed the tumor was strongly adjacent to the

posterior stomach wall and free from the retroperito-

neum. The initial frozen section indicated a pathological

diagnosis of spindle cell tumor, which might be gastric

schwannoma. However, the final pathology via paraffin

section showed that the tumor is a gastric stromal tumor

originated from the serosa layer of the stomach wall, with

a mitotic rate of over 5 per 50 high power field.

Immunohistochemistry results also supported the charac-

teristic marker expression as gastric stromal tumor,

including positive CD117, positive DOG-1, negative

S100, 5% positive Ki67, negative SMA, negative

CKpan, 8% positive p53, and positive CD34 (Figure 4).

The gastric stromal tumor was at stage IIIA with a high

risk of recurrence, according to the 8th AJCC staging

system.8

The patient recovered well from the surgery. The

tumor specimen was sent for mutation analysis.

A substitution mutation in KIT exon 11, NM_000222:

c.1676T>A (p.V559D), was detected, but no other muta-

tion in the KIT or PDGFRA gene was presented. The

patient was then scheduled with the treatment of adju-

vant imatinib 400 mg per day for the following 3 years

to reduce recurrence. She has been free of recurrence

during the 6-month follow-up period since surgical

resection.

Figure 1 Ultrasound demonstration of the tumor. (A) Contrast-enhanced ultra-

sound image with size measurement as 5.0 cm at 19 s post contrast administration.

(B) The relationship of the stomach and the tumor. Intact five layers of the stomach

wall between the stomach and the tumor were indicated as: 1 M – superficial

mucosal layer (hyperechoic), 2 MM – muscularis mucosal layer (hypoechoic), 3 SM –

submucosal layer (hyperechoic), 4 PM – muscularis proper layer (hypoechoic), and 5

S – serosa (hyperechoic).
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Discussions
The current case features difficulties in preoperatively

obtaining a definitive diagnosis for gastric stromal tumor

derived from the gastric serosa layers. Two different diag-

noses of the tumor type (stromal tumor or schwannoma)

and the pathological origin (gastric or retroperitoneal)

were proposed, based on different diagnostic approaches.

Retrospective review after surgical resection showed that

the results of ultrasonography and frozen section pathol-

ogy were not consistent with the final diagnosis.

The most confusing result is the ultrasound presentation

of the stomach wall between the gastric cavity and the tumor,

with the intact five layers. The rare misdiagnosis could occur

when the stromal tumors are derived from serosa or subser-

osa, because serosa layer and the tumor margin might present

similar echo intensity. As stromal tumors originate from

CD34-positive interstitial cells of Cajal (ICCs) within the

wall of digestive system,9,10 but subserosal ICCs were not

frequently seen,11,12 indicating the rareness of the serosal or

subserosal origin of the stromal tumors. Meanwhile, the

misdiagnosis by ultrasonography also suggests a minority

of stromal tumors occur without invasion of the mucosa,

submucosa, muscularis externa or even subserosa layer.

Differential diagnosis between schwannoma diagnosed

by frozen section pathology and stromal tumor is often

difficult. Gastric schwannoma is a rare mesenchymal

tumor characterized by excessive proliferation of Schwann

cells, consisting of 6.3% of all the gastrointestinal mesench-

ymal tumors.5,13 Histologically, schwannomas could pre-

sent with interlacing bundles of spindle cells and nuclear

palisading.13 On the contrary, nuclear palisading is reported

in 33% of gastric stromal tumors.14 Therefore, schwanno-

mas share similarity with stromal tumors which causes

misdiagnosis in frozen section pathology analysis.

However, schwannomas often stain positive for S100 and

negative for CD117, DOG-1, and CD34, which is opposite

to the results in gastric stromal tumors.13,15 Above all,

accurate distinction between schwannomas and stromal

tumors rests on immunophenotyping, as cytologic studies

like frozen section study cannot separate stromal tumors

from schwannomas.

In conclusion, we reported a gastric stromal tumor case

derived from serosa layer, which was misdiagnosed by ultra-

sonography and froze section pathology. The current case

suggests difficulties in preoperative diagnosis of gastric stro-

mal tumors, especially when uncommon pathological condi-

tions like rare tumor origins were presented.

Ethics Approval and Consent for
Publication
This study was approved by the research ethics committee

of Shengzhou People’s Hospital, and written informed

consent for publication of the clinical details and images
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Figure 2 Preoperative CT investigation with (A) non-enhanced, (B) arterial phase, (C) venous phase, and (D) delayed phase images.

Figure 3 Preoperative MR investigation with (A) T1 weighted, (B) T2 weighted, (C) arterial phase images, and (D) diffusion-weighted imaging.
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Figure 4 Results of pathology analysis. (A) An overview of histology by H&E stain. Zone A indicates the area composed of abundant spindle cells. Zone B indicates the area

with loose structure and paranuclear vacuolization. Zone C indicates spindles cells with nuclear arrangement of the palisades. (B) Immunohistochemistry analyses showing

expression of CD117, DOG-1, S100, Ki67, SMA, CKpan, p53, and CD34. (C) Pathological analysis of the relationship between the gastric wall layers and the GIST tumor.
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