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Abstract

Gastrointestinal stromal tumors are common mesenchymal tumors of the gastrointestinal tract. The major site of metastasis
for gastrointestinal stromal tumors is the liver or peritoneum, while metastasis to the ovary is exceptionally rare. A 53-year-
old woman visited the hospital for bloating and anorexia and was diagnosed with a huge gastric gastrointestinal stromal tumor
and peritoneal metastasis in the pelvis on upper gastrointestinal endoscopy and abdominal enhanced computed tomography.
After administration of imatinib, the tumor was significantly reduced, and we performed laparoscopic pelvic tumor resection
and open proximal gastrectomy with transverse colectomy. Intraoperatively, the pelvic tumor was found to be an ovarian
tumor. Microscopic examination confirmed a gastric gastrointestinal stromal tumor with ovarian metastasis. In conclusion,
we experienced a rare case of gastric gastrointestinal stromal tumor with ovarian metastasis. Preoperative administration of
imatinib was successful and radical resection was achieved. Although pelvic tumors are difficult to differentiate preoperatively,
the possibility of ovarian metastasis from gastrointestinal stromal tumor should be considered.

Keywords
GIST, ovarian metastasis, neo adjuvant chemotherapy, imatinib

Date received: 27 December 2020; accepted: 5 April 2021

Introduction doctor previously because of persistent symptoms. Her medi-
cal history was only bronchial asthma and she had no history
of abdominal surgery. The physical findings revealed bloating,
softness, and no tenderness in the abdomen. Obesity was also
recognized for a body mass index (BMI) of 41.7. Upper gas-
trointestinal endoscopy showed a huge ulcerative lesion on the
posterior wall of the stomach accompanied by a small amount
of bleeding (Figure 1). Biopsies of the ulcer showed a dense

Gastrointestinal stromal tumors (GISTs) are common mes-
enchymal tumors of the gastrointestinal tract.! The most
common primary site of GISTs is the stomach (56%), fol-
lowed by the small intestine (32%), colon and rectum (6%),
and esophagus (0.7%).> The major site of metastasis for
GISTs is the liver or peritoneum, and less frequently tumors
metastasize to the lung, lymph nodes, and bone.? Metastasis
to the ovary is extremely rare. In this study, we performed
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senting an isolated ovarian metastasis that was treated by
neoadjuvant chemotherapy.
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infiltration of short spindle cells. Expression of c-Kit was pos-
itive by immunostaining, suggesting GIST. We performed an
abdominal enhanced computed tomography (CT) scan, which
revealed thickening of the posterior wall of the stomach and a
continuous heterogeneously enhancing mass protruding out-
side the stomach wall (23.4 X 21.1 cm; Figure 2(a)). The tumor
largely occupied the upper to lower left abdomen, and part of
tumor was notably stained around this. Furthermore, another
large tumor in the pelvic cavity was also detected on the CT
scan (13.8 X 13.1 cm; Figure 2(b)). The uterus was visible, but
the bilateral ovaries were unclear because of the huge tumor.

Figure 1. Upper gastrointestinal endoscopy revealed an
ulcerative lesion on the posterior wall of the stomach.

Blood sampling data showed Hb=9.0 and anemia. Carcino-
embryonic antigen (CEA) and carbohydrate antigen 19-9
(CA19-9) levels were within normal limits; however, her car-
bohydrate antigen 125 (CA125) levels were highly elevated to
818 U/mL (normal=<35U/mL). She was diagnosed with a
giant GIST originating from the stomach with peritoneal
metastasis. In the current case, the tumor was large and diffi-
cult to remove. Furthermore, the risk of recurrence was high,
even if resection was possible. We decided to administer
imatinib as preoperative chemotherapy and then perform sur-
gery. She started imatinib at 400 mg/day for 4 months and did
not present any side effects. Fourmonths after initiation of
imatinib, abdominal enhanced CT revealed that the left upper
abdominal mass and the pelvic mass had markedly regressed
(17.7X11.6cm and 6.5 X 4.6cm; Figure 3(a) and (b)), indi-
cating that the imatinib treatment was effective. Bilateral ova-
ries were clarified, and the tumor and left ovary were in
contact. CA125 had also decreased significantly to 1.3 U/mL.
Next, we planned to perform laparoscopic pelvic tumor resec-
tion and proximal gastrectomy.

Explorative laparoscopy showed that the tumor, which
was thought to be peritoneal metastasis in the pelvis, was
found to be in the left ovarian tumor intraoperatively, and no
peritoneal metastasis was found in the peritoneal cavity. The
left ovary presented a swelling that was white, irregular, and
round-shaped with adherence to the rectum but with no inva-
sion (Figure 4). The right ovary had a normal appearance.
The left ovary was resected by laparoscopic surgery without
leaving tumor tissue and then gastrectomy was performed by
open surgery. As the primary GIST had invaded the trans-
verse mesocolon, we performed proximal gastrectomy with

Figure 2. CT scan images before treatment. (a) Thickening of the posterior wall of the stomach and a continuous heterogeneously
enhanced mass protruding outside the stomach wall (white arrow, 23.4 X 21.1 cm). The tumor largely occupied the upper to lower left
abdomen. (b) A large tumor in the pelvic cavity was also detected on the CT scan (white arrow, 13.8 X 13.1 cm).
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Figure 3. CT scan images after imatinib administration. (a) Left upper abdominal tumor size was approximately 17.7 X | |.6 cm (white
arrow). (b) Pelvic tumor size was approximately 6.5 X 4.6 cm (white arrow).

Figure 4. Laparoscopic image showing the pelvic tumor
originating from the left ovary. The left ovarian tumor presented
a swelling that had white regions and was of an irregular and
round shape with adherence to the rectum but exhibited no
invasion (black arrow). Black arrowhead indicates uterus.

transverse colectomy, and radical resection was achieved.
The surgery time was 6h and 37min, and blood loss was
640mL.

Histopathological analysis revealed the gastric tumor was
255 mm in size and was located in the subserosa of the stom-
ach and projected to the omentum bursa. The tumor formed
an ulceration at the posterior wall of the upper region of the
stomach. Histologically, half of the tumor consisted of hya-
line cells with visible spindle cells densely proliferating in
the marginal region of the tumor (Figure 5(a)). A focal area

with an accumulation of foamy cells and deposition of the
hemosiderin was observed. In immunohistochemistry, the
tumor cells were focally positive for CD34 (Figure 5(b)),
c-Kit (Figure 5(c)), and DOGI, and negative for SMA and
S-100. The ovarian tumor was 77 mm in size and yellowish
translucent with a focal white and brown area on the cut sur-
face. Histologically, most of the tumor was hyalinized with
focal spindle cells coarsely proliferating. Spindle cells had
proliferated in the fascicle adjacent to the ovarian stroma in
the marginal region (Figure 6(a)). There was also focal
necrosis with calcification and hemosiderin-laden mac-
rophages. In immunohistochemistry for CD34, the tumor
spindle cells were positive, but the ovarian stroma was nega-
tive (Figure 6(b)). Immunostaining showed that c-Kit was
focally positive in ovarian tumor.

Based on the above, we diagnosed ovarian metastasis of
gastric GIST. The patient was discharged from the hospital
with a normal postoperative course and is currently receiving
imatinib as adjuvant chemotherapy. There has been no recur-
rence for 10 months after the operation.

Discussion

GIST originates from the intestinal cells of Cajal within the
muscle layer, which are the pacemaker cells of gastrointesti-
nal movement.* GIST expresses the CD117 antigen (c-Kit)
and gains functional mutations responsible for activating the
growth of these tumors.” The liver, omentum, or peritoneum
are the most frequent sites of metastasis, and metastasis to
the ovary is exceedingly rare. In the current case, the ovarian
tumor showed spindle-shaped cells similar to gastric GIST,
and immunohistochemistry was positive for CD34 and c-Kit;
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Figure 5. Pathology of the gastric gastrointestinal stromal tumor (GIST). (a) Histology of the viable region. Spindle cells with
oval nuclei arranges in fascicles. Original magnification, X200. (b) Immunohistochemistry — tumor cells positive for CD34 and (c)
immunohistochemistry — tumor cells positive for c-Kit.

Figure 6. Pathology of the ovarian tumor. (a) Histology of the marginal region. Spindle cells proliferating in the fascicle adjacent to the
ovarian stroma. Original magnification, X 100. (b) Immunohistochemistry for CD34. Same as (a). Spindle tumor cells were positive for
CD34, but the ovarian stroma was negative.
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therefore, we diagnosed the ovarian tumor as metastasis of
GIST. To our knowledge, ovarian metastasis from GIST has
been previously described in only six cases in two series.®’
In previous reports, patients have been middle-aged to
elderly (44—81years old; median=>54years old). Four cases
were bilateral ovarian metastasis and two were unilateral
cases. Five cases were from small bowel GISTs and one was
from a stomach GIST, the same as our patient. This is in
accordance with the recognized site-dependent behavior of
GISTs, with those of small bowel origin more likely to recur
or metastasize than those of gastric origin.%®

Ovarian metastasis from malignant tumors located else-
where is known as a Krukenberg tumor. Krukenberg tumor is
an unusual metastatic tumor of the ovary first described by
Friedrich Krukenberg, and Schlagenhaufer stated that the
most common primary site is the gastrointestinal tract.'%!!
These tumors are relatively uncommon, are bilateral in 80%
of cases, and account for only 1%-2% of all ovarian
tumors.'?>"'> The stomach was previously reported to be the
site of most primary tumors responsible for this tumor,'¢
while recent literature indicates an increased frequency of
Krukenberg tumors of colorectal origin.'”!° Three possible
pathways of metastasis to the ovary have been considered:
via peritoneal spread, via lymphatic pathways, and via vas-
cular pathways.?*?! In the current case, peritoneal spread
was negative because the ovarian capsule was preserved and
the external surface of the ovaries lacked tumor seedings,
while other lesions including peritoneal metastasis were
absent. Presence of a Krukenberg tumor in gastric cancer is
generally considered to be caused by lymphatic metastasis.?!
However, the frequency of lymph node metastasis is low in
GIST and was not observed in this case. In our case, the
transvascular pathway was most suspected because hemato-
logical metastasis such as liver metastases is common for
GISTs. However, there are many unclear points, and further
studies are required.

There are various types of ovarian tumors including
benign and borderline disease, and it is often difficult to
diagnose them before surgery. Furthermore, in the gyneco-
logical region, when large ovarian tumors are in contact with
the uterus or bladder, it is difficult to distinguish them from
uterine bladder tumors in images.?? In the current case, the
pelvic tumor was large, and it was difficult to identify the
ovary. Imatinib treatment significantly reduced the tumor,
and the ovaries could be identified and were found to be in
contact with the ovaries. The pelvic tumor was thought to be
of the same tissue type because imatinib is also effective
against pelvic tumors. Previously, only one case of primary
ovarian GIST was reported.? In our case, there was a large
GIST in the stomach, and both the stomach and ovarian
tumors shrank with imatinib administration. Considering
these clinical findings, it is reasonable to assume that the
ovarian lesion is a metastasis of gastric GIST. However, the
possibility of ovarian primary cannot be completely ruled
out, and it is a subject for further investigation.

The gold standard of treatment for localized GISTs is
surgical resection. Laparoscopic surgery was previously
recommended for GISTs that are less than 5cm. Recently,
the long-term survival of patients was reported to mainly
depend on the nature of the tumor itself,>* and the surgical
method should be determined in each case considering
the site, size, and presence of other organ invasions.
Preoperative imatinib administration should be considered
to reduce the tumor size and to preserve the organ because
the purpose of surgical treatment is to achieve RO resection.
Particularly, when lesions are large, in difficult locations
(e.g. low rectum, esophagus, gastroesophageal junction,
and duodenum), or have a tendency to rupture, preoperative
administration of imatinib may effectively downsize the
tumor.?® There have been no reports of curative resection of
GISTs with ovarian metastasis treated with preoperative
chemotherapy. Our result suggests preoperative chemo-
therapy may be useful even in the treatment of ovarian
metastasis. In our case, laparoscopic examination con-
firmed the regressed ovarian tumor, and diagnosed no other
metastasis, thus radical resection was possible. Previous
reports suggest that surgery in combination with sunitinib
(tyrosine kinase receptor inhibitor) may increase progres-
sion-free survival and overall survival in highly selected
patients.?>?” When the response to imatinib is poor, suni-
tinib administration may be considered as preoperative
chemotherapy.

There are several reports for the prognosis of GIST.
DeMatteo et al.?® reported that the 5-year survival rate in
patients who underwent complete resection was 54%, and a
tumor size of >10cm was the worst prognostic factor.
Regarding ovarian metastasis, patients with a prognosis of
between 1 and 6.5years (mean=2.8 years) from the time of
ovarian tumor diagnosis indicated that the prognosis of ovar-
ian metastasis of GIST is poor.® As Irving et al.® did not men-
tion the use of imatinib in their report, the effect and
prognosis of its use for metastasis to the ovary require fur-
ther study. Imatinib administration for 3years as adjuvant
therapy for patients with high-risk GIST who have under-
gone complete tumor resection is recommended,” and thus
we plan to use imatinib for a certain period after surgery.

In conclusion, we experienced a rare case of gastric
GIST with ovarian metastasis. Preoperative administration
of imatinib was successful and radical resection was pos-
sible. Although pelvic tumors may be difficult to differenti-
ate preoperatively, ovarian metastasis of GISTs should be
considered.
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