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Abstract
We present a rare case of a gastrointestinal stromal 
tumor (GIST) in the stomach with prominent calcifica-
tion at presentation. A 61-year-old woman visited our 
hospital because of epigastric discomfort. A spherical 
calcified lesion with a diameter of about 30 mm was 
incidentally shown in the left upper quadrant on an 
abdominal X-ray. Computed tomography demonstrated 

that the tumor was growing from the upper gastric 
body, with calcification in the peripheral ring area. A 
laparoscopic partial gastrectomy was performed, and 
the resected specimen revealed a well-circumscribed 
tumor with exophytic growth from the gastric muscula-
ris propria. Microscopic examination revealed spindle-
shaped tumor cells with calcification and hemorrhage. 
Additionally, positive immunoreactivity of the tumor to 
KIT and CD34 and a low mitotic index resulted in the 
diagnosis of very low risk GIST. There are a few case 
reports of heavily calcified GIST, although solitary or 
punctate calcification of primary GIST has been re-
ported in several case series. Dystrophic calcification of 
necrotic or degenerative tissue is the supposed cause 
of primary calcified GISTs. In contrast, appearance of 
calcification after administration of imatinib mesylate, 
which may be one indicator of disease response, is 
possibly caused by a different mechanism. 
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are the most com-
mon primary mesenchymal neoplasms of  the gastrointes-
tinal tract[1,2]. In the past decade, histological and clinical 
features of  GISTs have become increasingly clear[1,2], how-
ever, calcified tumor mass is an unusual feature of  GISTs 
at initial presentation, and the mechanism is not clear. We 
describe here an uncommon case of  gastric GIST with 
prominent calcification.

CASE REPORT
A 61-year-old woman without a significant medical his-
tory visited our hospital due to epigastric discomfort. 
There were no positive findings on physical examination. 
Initial laboratory tests demonstrated low hemoglobin 
level (9.6 g/dL), which was probably due to iron defi-
ciency anemia.

An abdominal X-ray showed a spherical calcified le-
sion measuring approximately 30 mm in the left upper 
quadrant (Figure 1A). An upper gastrointestinal barium 
study revealed an exogastric mass (Figure 1B). A plain 
computed tomography (CT) demonstrated calcification 
in the peripheral ring area of  the tumor growing from 
the upper gastric body. With an abdominal enhanced 
CT, the tumor was enhanced heterogeneously, except for 
the calcified section (Figure 2A and B). There was no 
evidence of  liver metastasis or diffuse peritoneal spread. 
Magnetic resonance imaging of  the central portion of  
the tumor showed low signal intensity on T1-weighted 
images (Figure 2C) and high signal intensity on T2-
weighted images (Figure 2D). Indicative of  calcification, 
peripheral portions showed low intensity on both T1 and 
T2-weighted images. Endoscopic examination revealed a 
round submucosal tumor with the upper part depressed 
(Figure 3A). Endoscopic ultrasonography (EUS) in-
dicated the tumor originated from the fourth layer of  
the gastric wall (Figure 3B). Although EUS-guided fine 
needle aspiration was considered for the diagnosis of  
the submucosal lesion, it was impossible to perform due 
to calcification of  the tumor wall with a sonic shadow 
(Figure 3B). After informed consent was obtained, lapa-
roscopic partial gastric resection was performed.

The resected specimen revealed a well-circumscribed 
tumor measuring 32 mm × 23 mm × 23 mm originating 
from the gastric muscularis propria. The sliced surface 
of  the tumor showed a firm, solid, whitish-gray paren-
chyma with circular calcification and internal bleeding 
(Figure 4A). Microscopic investigation revealed spindle-
shaped tumor cells (Figure 4B) with calcification and 
hemorrhage. The cells exhibited low mitotic activity 
of  fewer than 5 mitoses per 50 high power field (HPF) 
and no prominent signs of  nuclear atypia. Immunohis-
tochemical staining demonstrated positive reactivity to 
KIT (Figure 4C) and CD34 (Figure 4D). On the other 
hand, there was negative reactivity to S-100 protein, 
smooth muscle actin, and desmin (not shown). Since the 
mitotic index of  this tumor was less than 5/50 HPF, its 

diagnosis was established as very low risk GIST accord-
ing to risk stratification guidelines[1]. The patient had an 
uneventful postoperative course and was discharged on 
the 7th postoperative day. The patient has been followed 
up for 10 mo without any signs of  recurrence.

DISCUSSION
GISTs are defined as mesenchymal tumors in the gastro-
intestinal tract that express KIT, a tyrosine kinase growth 
factor receptor[1]. Clinical, histological and molecular fea-
tures of  GISTs have become increasingly clear in the past 
decade[1,2], and radiologic appearances of  these tumors 
have also been well described[2-7]. Small GISTs (< 5 cm) are 
often seen as well-defined with a homogeneous appearance 
on contrast-enhanced scans, whereas larger lesions (> 10 
cm) are more likely to have irregular and lobulated margins 
with heterogeneous enhancement[2-4].

Although several cases of  primary GIST with cal-
cification have been reported[3-6], solitary or punctate 
calcification was shown in most cases[4,5]. In contrast, 
there are only six case reports describing heavily calcified 
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Figure 1  Radiological findings. A: Abdominal X-ray indicated a spherical 
calcified lesion in the left upper quadrant; B: Barium study showed a round cal-
cification bordering the gastric wall.
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Figure 2  Computed tomography and magnetic resonance imaging find-
ings. Contrast-enhanced axial (A) and coronal (B) computed tomography 
examination demonstrated that the marginal zone of the tumor was calcified, 
and that the internal portion of the tumor was enhanced heterogeneously. Mag-
netic resonance imaging T1-weighted image (C) and T2-weighted image (D) 
revealed a low intensity marginal zone of tumor reflecting calcification.



GISTs[8-13]; three cases located in the stomach, one in the 
colon, and two in the rectum. Although Ghanem et al[4] 
referred to a solitary calcification as an aggressive find-
ing, the evidence was not clearly shown. Regarding pri-
mary lesion, Tateishi et al[5] suggested that the frequency 
of  calcification was not a reliable finding for the distinc-
tion of  low- and high-grade GISTs. Particularly, with re-
spect to malignant GIST of  the stomach, no CT feature 
(including calcification) other than size was found to 
have predictive value[6].

The mechanism of  calcification at presentation is 
unclear. Yoshida et al[8] suggested that the calcification of  
GIST may be developed mostly from necrotic tissue. In 
the earlier literature, a true GIST would be included in 
the imaging studies of  leiomyoma, leiomyoblastoma, or 
leiomyosarcoma arising in the gastrointestinal tract. Prior 
to the appearance of  the definition of  GIST, the major 
mechanism of  calcified gastric submucosal tumors was 
also supposed to be dystrophic calcification of  necrotic 
or degenerative tissue[14].

In addition, several cases have demonstrated increas-
ing calcification in mesenteric metastasis after therapy 
with imatinib mesylate[7,15]. Histological examination 
of  liver metastasis after therapy showed myxomatous 
degeneration, leaving small pyknotic nuclei in an eosino-
philic myxoid background, with no signs of  an inflam-
matory reaction or necrosis[16,17]. Imatinib mesylate alters 
the balance from cellular proliferation to apoptosis by 
inhibiting the tyrosine kinase activity of  KIT[16]. Because 
cellular death of  GISTs following imatinib therapy is 
by apoptosis and not by necrosis, which is the principal 
mechanism of  cell death following conventional cyto-
toxic chemotherapy[7], the mechanism of  calcification 
following administration of  imatinib is probably differ-
ent from that of  primary calcification.

[18F]-fluorodeoxyglucose-positron emission tomog-
raphy has been reported as useful for the evaluation 
of  early response to imatinib mesylate treatment[16,18,19]. 
Furthermore, a decrease in tumor size or a tumor den-
sity on post-treatment CT has been reported as a good 
predictor for tumor response[19,20]. Sandrasegaran et al[7] 
also reported that four of  twenty-two mesenteric masses 
showed calcification as well as cystic changes following 
at least 6 mo of  therapy. It is suggested that calcification, 

in addition to a reduction in tumor size and extensive 
cystic changes, may indicate disease response[15].

In conclusion, we present here a rare case of  gastric 
GIST with prominent calcification. To assess the mecha-
nism and clinical relevance of  calcification of  GIST at 
presentation and following administration of  imatinib, 
further accumulation of  patients with pathological inves-
tigation would be required.
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Figure 3  Endoscopy and endoscopic ultrasound of stomach. A: Endoscopic 
examination revealed a round submucosal tumor; B: The tumor originated from 
the fourth layer of the gastric wall as indicated by endoscopic ultrasound. The 
deeper section could not be visualized because of calcification.
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Figure 4  Pathological findings. A: Sliced sections of the resected mass dem-
onstrated a firm, solid, whitish-gray parenchyma with circular calcification and 
internal bleeding; B: Microscopically, the tumor was characterized by spindle-
shaped tumor cells (hematoxylin and eosin, original magnification ×100); Immu-
nohistochemically, the tumor cells were positive for KIT (C) and CD34 (D).
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