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Abstract:

Gastrointestinal stromal tumors (GISTs) develop in the digestive tract, mainly in the stomach, small intes-
tine, colon, or esophagus. However, primary tumors with the same pathologic features as GISTs have been
reported to occur outside of the digestive tract and are called extragastrointestinal stromal tumor (EGIST). We
herein report a rare case of EGIST arising from the greater omentum in a patient with abdominal pain caused

by intraperitoneal bleeding from the tumor.
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Introduction

The development of a gastrointestinal stromal tumor
(GIST) is generally seen in the digestive tract. This tumor is
thought to originate from interstitial cells of Cajal, and the
majority reported show the expression of c-KIT and
CD34 (1, 2). In the digestive tract, GISTs have been found
in the stomach (60-70%), small intestine (20-25%), colon
(5%), and esophagus (5%) (1). However, a very small num-
ber of reports have described GISTs arising from outside of
the gastrointestinal tract (3-25), termed extragastrointestinal
stromal tumors (EGISTSs).

We herein report a rare case of EGIST arising from the
greater omentum in a patient affected by severe left lateral
abdominal pain caused by intraperitoneal bleeding from the
tumor.

Case Report

A 45-year-old woman came to the emergency room of
our hospital with severe left lateral abdominal pain and a fe-
ver, without any particular medical or drug history.

Upon arrival, her blood pressure was 148/83 mmHg, heart
rate was 120 beats per minute, and body temperature was
38.2°C. A physical examination showed compression pain in
the left lateral abdominal region, and blood examination re-
sults included a white blood cell count of 10,340/uL, hemo-
globin level of 11.5 g/dL, platelet count of 222x10*/uL, al-
bumin level of 4.6 g/dL, and C-reaction protein level of 2.34
mg/dL.

Contrast-enhanced computed tomography (CT) demon-
strated a large intraperitoneal mass (maximum diameter 60
mm) between the stomach and spleen, with no enhancement
in the arterial phase (Fig. 1A; red arrowheads), as well as

"Department of Internal Medicine II, Shimane University Faculty of Medicine, Japan, *Division of Hepatology, Shimane University Hospital, Ja-
pan, *Division of Gastroenterology, Matsue Red Cross Hospital, Japan, 'Inflammatory Bowel Disease Center, Shimane University Hospital, Ja-
pan, "Division of Endoscopy, Shimane University Hospital, Japan, *Cancer Center, Shimane University Hospital, Japan, “Department of Organ
Pathology, Shimane University Faculty of Medicine, Japan and *Department of Digestive and General Surgery, Shimane University Faculty of

Medicine, Japan

Received: October 16, 2020; Accepted: March 26, 2021; Advance Publication by J-STAGE: May 22, 2021

Correspondence to Dr. Shunji Ishihara, si360405@med.shimane-u.ac.jp

3413



Intern Med 60: 3413-3419, 2021 DOI: 10.2169/internalmedicine.6519-20

Figure 1. (A) Contrast-enhanced computed tomography (CT) showing a large intraperitoneal mass
(maximum diameter 60 mm) between the stomach and spleen, with no enhancement in the arterial
phase (red arrowheads), as well as the presence of intraperitoneal effusion around the spleen (blue
arrowheads). (B) Plain CT showing the greater omentum (yellow arrowheads) and intraperitoneal
effusion suspected to be bloody ascites (blue arrowheads).

Figure 2. (A) Ultrasonography (US) findings showing a hypoechoic heterogeneous lesion between
the stomach and spleen (red arrowheads). (B) No enhancement was shown by contrast-enhanced ul-
trasound (CEUS) with Sonazoid. (C) Intraperitoneal effusion around the spleen was demonstrated
(blue arrowheads). (D) No extravasation was detected by CEUS.

the presence of intraperitoneal effusion around the spleen (Fig. 1A). Results of plain CT revealed the greater omentum
(Fig. 1A; blue arrowheads) and on the surface of the liver. on the ventral side near the tumor (Fig. 1B; yellow arrow-
However, no findings of extravasation were detected heads), although whether or not the tumor originated from
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Figure 3. Magnetic resonance imaging (MRI). (A) Low-intensity mass between the stomach and
spleen with a high-intensity surface on T1-weighted imaging (T1WI). (B) Heterogeneous high-inten-
sity mass on T2-weighted imaging (T2WI). (C) Diffusion-weighted imaging (DWI). (D) A decreased
gadolinium enhancement area on the posterior surface of tumor.

there was unclear. In addition, the intraperitoneal effusion
noted around the spleen was suspected to be bloody ascites
due to the level of density on plain CT (Fig. 1B; blue ar-
rowheads). There were no signs of peritoneal irritation ob-
served, and the abdominal symptoms gradually improved, so
the patient was hospitalized under conservative treatment
and scheduled for further examinations, with semi-urgent
surgery considered necessary.

On the day following her hospitalization, the patient un-
derwent abdominal ultrasonography (US), and a hypoechoic
heterogeneous lesion between the stomach and spleen was
revealed (Fig. 2A; red arrowheads), with no enhancement
shown by contrast-enhanced ultrasound (CEUS) with Sona-
zoid (Fig. 2B). In addition, intraperitoneal effusion was
demonstrated around the spleen (Fig. 2C; blue arrowheads).
Although CEUS was performed to confirm the presence of
extravasation, which would explain the suspected bloody as-
cites, no extravasation was detected (Fig. 2D). Paracentesis
showed bloody ascites and a negative cytology result, so
magnetic resonance imaging (MRI) was performed for the
further investigation of the lesion. Gadolinium-enhanced
MRI revealed a large tumor between the gastric fornix and
spleen, which was seen as a low-intensity mass with a high-
intensity surface on T1-weighted imaging (T1IWI) (Fig. 3A)
and as a heterogeneous high-intensity mass on T2WI
(Fig. 3B) and diffusion-weighted imaging (Fig. 3C). An area
of decreased gadolinium enhancement on the posterior sur-
face of the tumor was suspected to indicate rupture of the
capsule, so that site was considered the cause of the intrape-

ritoneal bleeding (Fig. 3D; red arrowheads).

Although the origin of the tumor remained unclear even
after performing other examinations, GIST arising from the
gastric wall, a neuroendocrine tumor of the pancreas, and
mesenchymal tumor originating from intraperitoneal tissues
were considered for the differential diagnosis. Since a punc-
ture examination under abdominal US guidance for the diag-
nosis carried a risk of inducing hemorrhaging and dissemi-
nation, laparoscopic tumor excision was selected for this
case.

The intraoperative findings showed that the tumor was 60
x50x50 mm in size and covered the greater omentum, with
adhesion to the spleen and diaphragm. No peritoneal dis-
semination was detected. The gross pathological findings re-
vealed degeneration and hemorrhaging inside the tumor, par-
tial capsule breakage (Fig. 4A; red arrowheads), and the
greater omentum (Fig. 4A; yellow arrowheads). A histologi-
cal examination (hemotoxin and eosin staining) indicated
that the tumor was continuous with the greater omentum
(Fig. 4B) and composed of an increased level of spindle
cells (Fig. 5A). Histological section immunoreactivity
showed positivity for c-kit (Fig. 5B), CD34 (Fig. 5C), and
DOG-1 (Fig. 5D), partial positivity for desmin and h-
caldesmon, and negativity for platelet-derived growth factor
(PDGF)-a, SMA, S100, and calponin. Based on these find-
ings, the diagnosis was EGIST occurring in the greater
omentum.

Although the diameter of the mass was 60 mm and a his-
tological analysis revealed a low level of Ki-67 (MIB-1 in-
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Figure 4.

(A) Gross pathological findings of the resected tumor included degeneration and hemor-

rhaging inside the tumor and partial capsule breakage (red arrowheads) as well as the greater omen-
tum (yellow arrowheads). (B) Histological (Hematoxylin and Eosin staining) results indicated that the

tumor was continuous with the greater omentum.

dex 1.0%), the tumor was shown to have arisen from non-
gastric tissue (greater omentum), and the patient was com-
plicated by intraperitoneal bleeding from tumor rupture. As
a result, this case was treated as having a high risk of EG-
IST occurrence (26), and imatinib treatment was given for
three years after the operation. At the time of writing, five
years have passed since the surgery, and the patient remains
alive with no recurrence.

Discussion

An EGIST is a tumor that develops outside of the GI tract
and accounts for 1.5-2% of all GIST cases. Previous reports
have noted the most frequent EGIST site of occurrence to
be the mesentery (29.4%), followed by the retroperitoneum

(25.5%) and omentum (15.7%) (1, 2). EGISTs are consid-
ered to originate from mesenchymal cells in the omentum.
Sakurai et al. reported findings indicating the presence of
some c-kit-positive mesenchymal cells resembling interstitial
cells of Cajal in the omentum and speculated those to be the
origin of an EGIST in their patient (27). The present patient
is a rare case of EGIST with an origin in the omentum that
demonstrated intraperitoneal bleeding, an unusual complica-
tion associated with this tumor.

We searched for previous reports of EGIST patients with
intraperitoneal bleeding using the PubMed, Ichu-shi, and
isho-jp databases with the key words ‘“‘extragastrointestinal
stromal tumor (EGIST),” “greater omentum,” “lesser omen-

ELIT3 ELET3

mesentery,” “intraperitoneal hemorrhage” or “bleed-
ing,” and “hemoperitoneum.” Seven cases (4 men, 3 women;

tum,
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Figure 5. Histological examination results. (A) Tumor composition of increased spindle cells (He-

matoxylin and Eosin staining). Positive immunoreactivity in histological sections can be seen for (B)

c-kit, (C) CD34, and (D) DOG-1.

Table. Extra Gastrointestinal Stromal Tumor Cases with Intraperitoneal Bleeding.
Case  Age Gender Symptom Origin of tumor digfna(:tlelil(lirrlnm) Treatment M(I/t;)(t)lill;g)e X Inlif'(%) Reference

1 72 F Abdominal pain Greater omentum 130 Surgery 1 2 3
2 63 M Abdominal distension Greater omentum 220 Surgery 20 10 15
3 58 M Abdominal pain Greater omentum 55 Surgery <5 - 17
4 60 F Abdominal distension Greater omentum 300 Surgery 1 - 18
5 43 M Abdominal pain Greater omentum 190 Surgery 6 - 19
6 53 F Abdominal distension Greater omentum 150 Surgery 4 - 20
7 67 M Abdominal pain Greater omentum 102 Surgery 1 - 22
8 40 M Abdominal distension Lesser omentum 120 Surgery <5 3 16
9 85 M Abdominal pain Mesentery 80 Surgery 0-2 - 14
10 70 M Abdominal pain Mesentery 90 Surgery 13 - 21
Our case 41 F Abdominal pain Greater omentum 60 Surgery 3 1

M: male, F: female

average age: 59.4 years old) with tumors arising from the
greater omentum were found (average diameter: 164 mm)
(Table). Each of those patients had abdominal pain or dis-
tention with ascites suspected of being the cause of intrape-
ritoneal bleeding at the time of the onset and underwent sur-
gical resection for treatment of the tumor. In all cases, the
operative and pathological findings revealed that the tumor
had originated from the greater omentum. In those 7 cases,
each of which had bleeding, the tumor diameter was 250
mm and exceeded 100 mm in 6 cases, suggesting that large

EGISTs originating from the greater omentum may increase
the risk of tumor-associated bleeding. However, the histo-
logical findings, including the mitogenic index or MIB-1 in-
dex, did not always demonstrate high values, even in the
bleeding cases. The present case was affected by abdominal
pain and hemorrhagic ascites, symptoms similar to those
other cases. A fever was noted upon arrival, which might
have indicated peritoneal inflammation caused by EGIST
rupture. Our patient was also relatively young, and the tu-
mor size was relatively small compared to those in previous
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reports.

Regarding EGIST cases with intraperitoneal bleeding, one
case arising from the lesser omentum and two from the
mesentery have been reported, each of which had similar
clinical symptoms to cases with tumors arising from the
greater omentum (Table).

Apart from with intraperitoneal cases, pancreatic, vaginal,
and urinary EGISTs have often been found in those with
overt bleeding, such as in the GI, or with postmenopausal
vaginal or urinary discharge. Previous reports of three cases
with bleeding in the pancreas were diagnosed based on up-
per or lower GI symptoms due to penetration by a pancreas
tumor into the intestinal tract (4-6). In contrast, the main
symptoms of an EGIST arising from the vagina are post-
menopausal bleeding or brown discharge directly related to
vaginal bleeding (8-10). In addition, two previous cases -
one with bladder bleeding and the other with prostate bleed-
ing - were diagnosed based on overt urinary bleeding symp-
toms (11, 12). Bleeding related to an EGIST varies depend-
ing on the tumor origin, so the clinical symptoms noted in
reported cases vary. However, even though the tumor size is
well recognized as being significantly associated with GI
bleeding frequency, we found no such tendency in previ-
ously reported cases of EGIST, although that might be re-
lated to the small number of reports available.

Several reports of EGIST cases with intraperitoneal or
distant metastasis have been presented. Jacobs et al. (21)
and Haba et al. (23) reported EGIST findings in patients
with liver metastasis, while others treated patients with pul-
monary metastasis or peritoneal seeding (24, 25). However,
the tendency for metastasis in affected patents is unclear,
possibly due to the low number of EGIST cases reported.

A definitive preoperative diagnosis of the tumor in the
present case was not obtained. Elevated leukocyte counts
and CRP levels were found in a blood test, considered to be
due to inflammatory changes associated with intraperitoneal
bleeding. Based on the results obtained from the various im-
aging examinations performed, we detected an intraperito-
neal tumor, which resulted in a differential diagnosis of
GIST, pancreatic, or mesenchymal tumor. In particular, im-
ages of the tumor obtained on CT and MRI were compatible
with findings of a previous EGIST case reported by Toku-
naga et al. (13), although those findings alone were not ade-
quate to confirm the final diagnosis. Since a preoperative bi-
opsy is difficult due to the bleeding risk in EGIST cases, the
final diagnosis is often obtained based on the pathological
findings of surgical specimens. Furthermore, several previ-
ous reports of EGIST patients have noted that the determi-
nation of a definitive preoperative diagnosis was difficult.
The accumulation of additional EGIST cases will be re-
quired to establish novel biomarkers and specific image
findings useful for the diagnosis.

In summary, we encountered a rare case of EGIST origi-
nating from the greater omentum with intraperitoneal hem-
orrhaging. It is important to point out that intraperitoneal
bleeding can occur in association with this type of tumor,

and EGISTs should be considered for the differential diag-
nosis when such symptoms are noted.
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