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Abstract: Gastrointestinal stromal tumors (GISTs) are the dominant mesenchymal tumors
of the digestive tract. Extragastrointestinal stromal tumors (EGISTs) usually originate outside
the gastrointestinal tract without connection to the gastric or intestinal wall. However,
EGISTs arising from the vaginal wall are very rare. Here, we report a case of EGIST that
occurred in the vagina of a 60-year-old woman. The tumor was present in the posterior
vaginal wall. It was surgically excised, and histological examination revealed spindle cell
morphology with up to 14 mitoses per 50 high power field (HPF) and necrosis with the
tumor-negative margins. Immunohistochemical analyses showed strongly positive CD34,
CD117, and DOG-1 expression, but negative SMA, S-100, CD10, desmin, and actin expres-
sion. The patient underwent surgery and is currently being followed up. A literature review
of EGSTs and treatments is also discussed in this report.
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Introduction

Gastrointestinal stromal tumors (GISTs) are the primary type of mesenchymal
tumors of the gastrointestinal tract.' Typically, most GISTs occur in the stomach,
but they are also known to occur in the small intestine, rectum, colon, and
esophagus.” Some GISTs arises from the alimentary canal such as the omentum,
mesentery, or retroperitoneum. GISTs originating from atypical sites are defined as
extragastrointestinal stromal tumors (EGISTs).>” Typically, 95% GISTs are posi-
tive for KIT (CD117) and CD34 expression, which are the most significant markers
for EGIST diagnosis. In addition, smooth muscle actins (SMA) and heavy caldes-
mon are always expressed, but desmin is often absent. Here, we report an unusual
case of EGIST that presented in the vagina. We further explored the clinical
behavior and prognostic factors of EGIST by conducting a literature review.

Case

A 60-year-old, gravida 2, para 2 Chinese woman presented with a posterior vaginal
mass. The lesion had been present for 2 years, before being first diagnosed in
December 2014; the patient complained of vaginal bleeding. She did not experience
astriction or abdominal pain. Physical examination revealed a mass measuring
4-6 cm in the posterior vaginal wall. Ultrasound examination and CT scanning
showed a non-homogenous hypoechoic mass with diffuse hypervascularity on the
posterior vaginal wall (Figure 1). The overlying vaginal mucosa was intact. A rectal
examination was performed and was unremarkable. The lesion was completely
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Figure | A CT scan of the pelvis showing a mass arising from the posterior wall of
the vagina. The tumor mass showed invasion of the posterior vaginal wall without
rectal invasion or pelvic floor musculature (red arrow).

resected with negative margins and sent for pathologic
evaluation. Gross examination showed a whitish, solid
mass measuring 5.5%3.3%x3 cm. Microscopically, the
tumor comprised densely spindled cells with an interlacing
fascicular pattern. The spindle cells showed high nuclear
abnormalities with elongated plump nuclei and coarse
chromatin texture and fibrillary cytoplasm. Coagulative
tumor necrosis was identified. Up to 14 mitotic counts
field (HPF) were
Immunohistochemical staining was strongly positive for
DOG-1, c-Kit protein (CD117), and CD34 and negative

per 50 high power counted.

for SMA, S-100, CD10, desmin, and actin (Figure 2). The
Ki-67" cell populations were up to 10% in the tumor area.
The tumor was clinically diagnosed as an EGIST based on
the criteria for malignancy. The patient did not undergo
further adjuvant therapy and has been well for the last 5
years without any recurrence.

Discussion

According to reports thus far, GISTs usually occur in
adults aged >40 years (mean age: 55—60 years) and are
rare in children.” The most common GIST sites are
stomach (60%), small intestine (25%), colon/rectum
(10%). Stromal tumors arising outside the digestive tract
(EGISTs) are uncommon and comprise only about 5% of
all GISTs. To our best knowledge, only 15 cases of GIST
have been reported to originate from the vagina and rec-
tovaginal septum, since 2004 (Table 1).*”'® The median
age of patients was 48 years, ranging from 15 to 75 years.
Tumor diameters ranged from 2 to 8§ cm. Ten tumors were
located in the rectovaginal septum. Five tumors were
located in the vagina. EGIST in the pelvic cavity often
results in symptoms such as instant bleeding, constipation,
and pollakiuria because of tumor infiltration and compres-
sion. In the current case, the patient presented with
a palpable vaginal mass with bleeding, but she did not
have any abdominal pain, rectal bleeding, or bowel

Figure 2 Pathological results of the tumor. (A) Hematoxylin and eosin (H & E) staining showed fascicles of cellular spindle cells within the tumor (200% magnification). (B)
The biopsy specimen showed spindle cell proliferation with active mitosis (black arrows) with H & E staining (400% magnification). (C) Immunohistochemical staining showed
diffuse and strong DOG-| expression in the tumor cells (400% magnification). (D) Immunohistochemical staining showed diffuse and strong CD1 17 expression in the tumor

cells (400 magnification).
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dysfunction. Physical examination showed that the mass
was localized to the posterior vaginal wall, but the primary
sites of disease could not be identified.

In addition to the location, histologic and immunohisto-
chemical analyses are critical for an EGIST diagnosis. The
histopathological features of EGISTs comprise spindle cells
(70%), epithelioid cells (20%), or a mixed cell type (10%)."”
Traditional tumor-associated markers such as CA 72—4 and
CEA are not often used for EGIST diagnosis. CD117 (trans-
membrane tyrosine kinase/KIT) and CD34 are the key
immunohistochemical markers for EGISTs.?**' CD117 is
expressed in the cell cytoplasm and mostly enriched in the
Golgi regions. CD117 expression in cells is functionally
associated with the gain-of-function mutation in KIT, caus-
ing the constitutive expression of tyrosine kinase. In the
current case, immunohistochemical analyses of the tumor
was negative for SMA, S-100, CD10, desmin and actin, but
diffusely positive for CD34 and CD117. Furthermore, the
patient’s tumor cells were also positive for DOG-1, another
important and sensitive marker for GISTs. Around 92% of
the identified KIT mutated GISTs are positive for DOG-1,
while 81% of them are positive for CD117 expression. Our
results collectively suggest that this patient had an EGIST.

GISTs and EGISTs arise from the interstitial Cajal
cells.”? EGISTs are more aggressive than GISTs normally
arising in common locations (the distal tract). Factors
which imply a poor prognosis include high mitotic activity
(>2/50 HPF) and cellularity and/or the presence of tumor
necrosis. In the present case, high mitotic counts (up to
14 per 50 HPF) were observed, suggesting that the tumor
is in a high-risk category.

The traditional treatment for both GIST and EGIST is
still surgical resection.’'*> However, most patients always
have tumor recurrence despite complete resection of pri-
mary tumors with negative margins. Importantly, the stan-
dard systemic chemotherapy agents such as gemcitabine,
epirubicin, docetaxel, and doxorubicin as well as a radiation
therapy have limited therapeutic effects on GISTs.** Recent
studies suggest that most GISTs activate oncogenic “driver”
mutations in the receptor tyrosine kinase (RTK) KIT gene
and PDGFRA gene, resulting in poor prognosis and therapy
resistance. Mutations in the KIT exons 9, 11, 13, and 17 are
associated with GISTs. Imatinib mesylate, a tyrosine kinase
inhibitor primitively designed to treat chronic myelogenous
leukemia, is the first-line drug for the treatment of unresect-
able and advanced GISTs.*

Furthermore, clinical response to chemotherapy in GIST
patients is correlated with the K/7 mutation status. It is

reported that patients with a K/7 exon 11 mutation appear
to show better response than patients with a KI7 exon 9
mutation. Multiple K/T mutations in the same GIST patient
are responsible for imatinib resistance. The FDA has
approved sunitinib malate (a multitargeted TKI that inhibits
KIT) as a second-line treatment for GIST patients who
acquire imatinib resistance or are intolerant to the
drug.>2° Regorafenib is an FDA-suggested third-line ther-
apy drug for GIST patients.>”*® The second- and third-line
treatments do not hold much promise owing to significant
side effects and short effective time.”’ Avapritinib (BLU-
285, Blueprint Medicines) is a selective KIT inhibitor for the
PDGFRA and KIT activation loop mutants.’® Avapritinib
was approved by the US-FDA as a 4th-line treatment for
GIST with a PDGFRA exon 18 mutation (including
D842V)*'*? and for the treatment of PDGFRA D842V
GIST in spite of prior therapy in the EU.*?

However, despite appropriate diagnosis and treatment
for EGISTs, these malignant tumors eventually become
resistant to therapy with tyrosine kinase inhibitors.
Therefore, further studies are urgently needed to recognize
the molecular mechanisms responsible for the pathogen-
esis of EGISTs to precisely diagnose and provide more
effective therapeutic approaches, for EGIST patients.
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