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CASE REPORT

Gastrointestinal stromal tumor solitary distant recurrence

in the left brachialis muscle
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Abstract

Gastrointestinal stromal tumors (GISTs) are mesen-
chymal tumors of the gastrointestinal tract that are
most commonly found in the stomach. Although GISTs
can spread to the liver and peritoneum, metastasis to
the skeletal muscle is very rare and only four cases
have previously been reported. These cases involved
concurrent skeletal metastases of primary GISTs or
liver metastases. Here, we report the first case of
a distant recurrence in the brachialis muscle after
complete remission of an extra-luminal gastric GIST
following a wedge resection of the stomach, omental
excision, and adjuvant imatinib therapy for one year.
Ten months after therapy completion, the patient
presented with swelling and tenderness in the left arm.
Magnetic resonance imaging revealed a large mass in
the brachialis muscle, which showed positivity for c-kit
and CD34 upon pathologic examination. This is the
first reported case of a solitary distant recurrence of a
GIST in the muscle after complete remission had been
achieved.
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Core tip: This report presents the first case of the
solitary distant recurrence of a gastrointestinal stromal
tumor in skeletal muscle after complete remission had
been achieved. This case, along with previous reports,
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indicates that an extended period of tyrosine-kinase
inhibitor therapy may reduce metastasis and recurrence
in patients with gastrointestinal stromal tumors.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the most
common malignant mesenchymal tumors of the
gastrointestinal (GI) tract, accounting for 1% to 3%
of all malignant GI tumors. These tumors can develop
from very early forms of interstitial cells of Cajal in
the wall of the GI tract''). Although GISTs can develop
anywhere along the GI tract, 60%-70% are well-
circumscribed lesions within the wall of the stomach,
and 20%-30% arise in the small intestine®™*,
Approximately 5% of all GIST cases arise from outside
the GI tract, and occur in the mesentery, omentum,
and retroperitoneum®™.

The most common metastatic sites for GISTs are
the liver and peritoneum, and are less frequently found
in bone or lung, and rarely in skeletal muscle'. Only
four cases of GIST metastasis to the skeletal muscle
have been reported in the English literature”*®. Here
we present a rare case of primary GIST with a distant
recurrence in the skeletal muscle following complete
remission.

CASE REPORT

An 80-year-old woman with Parkinson’s disease and
hypertension was admitted for pain and swelling of
the left arm. She had undergone omental excision
with a wedge resection of a large (23 cm x 18 cm X
5 cm) pedunculated extra-luminal gastric GIST that
was attached to the stomach three years previously.
Sectioning revealed that the specimen had solid,
myxoid features with necrosis and hemorrhage.
Pathology showed CD117 (c-kit) positivity in the
excised portion of the stomach and the omental mass.
There were < 5 mitoses per 50 high-power fields
(HPFs). She was subsequently diagnosed with a high-
risk gastric GIST with omental invasion. She received
adjuvant imatinib therapy for one year and complete
remission was confirmed. She was observed regularly
thereafter as an outpatient.

Ten months after the termination of imatinib
therapy, she was admitted to our center after
developing pain and swelling of the left arm. On
physical examination, the sensory and motor functions

JBaishideng® W]G I WWW.ngnet.COm

Figure 1 Magnetic resonance imaging of the left arm. A: Axial T2-weighted
image showing a huge, ill-defined, high-signal-intensity mass (solid arrow);
B: Coronal T2-weighted image showing a high-signal-intensity mass (dotted
arrow).

of the distal part of the left arm were normal, and
an X-ray did not indicate any bony abnormalities.
The symptoms persisted for an additional three
months, with increasing tenderness of the arm.
Upon readmission, laboratory findings for aspartate
aminotransferase (23 IU/L), alanine aminotransferase
(19 IU/L), and creatine phosphokinase (137 IU/L)
were within normal ranges, whereas the hemoglobin
level (10.6 g/dL) was below normal and the lactate
dehydrogenase (492 IU/L) was high. Although another
X-ray failed to show an abnormality, a huge mass
in the brachialis muscle was revealed by magnetic
resonance imaging (Figure 1). Positron-emission
tomography showed an area of increased metabolic
activity in the left arm with irregular uptake (Figure 2).
Further imaging did not reveal other abnormalities at
other sites indicative of metastases.

An incisional biopsy of the left brachialis muscle
was performed, revealing spindle-shaped cells positive
for c-kit and CD34 (Figure 3). She was diagnosed
with muscle recurrence of GIST and was again treated
with imatinib (400 mg daily). Surgical resection of the
solitary metastatic muscle mass was not performed
due to her poor condition and high-risk GIST. Magnetic
resonance imaging after three months of imatinib
therapy showed that the mass was slightly decreased
in size. However, she discontinued imatinib two
months later because of severe nausea and vomiting.
Three months after discontinuing imatinib therapy, her
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Figure 2 Positron emission tomography-computed tomography. The scan
shows an area of increased metabolic activity with irregular uptake (arrow) in
the left brachialis muscle.

general condition deteriorated, and she was discharged
to another healthcare facility for conservative
management.

DISCUSSION

GISTs rarely metastasize to the soft tissue, bone,
or skeletal muscle!!, which is particularly resistant
to metastatic cancer. Mechanical injury is one of
the mechanisms responsible for this resistance.
For example, deformation of the cancer cells by
microvessels near the muscle ultimately destroys
the cells once a critical level of negative pressure is
reached™*?, Additionally, muscle contraction kills
cells trapped within the muscle capillaries, whereas
cancer cell survival is greatest in denervated relaxed
muscle™, Most cancer cells die after hematogenous
spread to muscle because of the unfavorable metabolic
and mechanical environment in normal muscles™.
However, injured muscle tissue may provide a more
favorable mechanical or metabolic environment for
metastatic cancer cell survival”*?,

Rare metastasis to skeletal muscle was reported
by Pasku et al”! in a case involving bilateral gluteal
muscles and lung metastasis of intrapelvic GISTs. The
patient was successfully treated with tumorectomy
and imatinib for one year. Bashir et al'® reported a
case with upper back muscle, adrenal gland, and
cardiac metastases of small intestine GISTs; the
patient underwent surgical resection and received
imatinib treatment. The effect of treatment was not
reported. Suzuki et al*®’ reported metastasis of small
intestine GISTs to the left buttock muscle in a patient
who was treated only with chemotherapy because of a
misdiagnosed leiomyosarcoma. Small intestine GISTs
were later detected and the patient received surgical
resection and imatinib treatment, though he died from
GI bleeding six months after the initial diagnosis. The
fourth case of skeletal metastasis was reported by
Cichowitz et al'™, which described a patient with liver
metastasis after resection of small intestine GISTs.
Following an extended right hepatectomy, an adductor
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Figure 3 Histopathologic findings and immunohistochemical staining
of the left brachialis muscle mass. A: Hematoxylin and eosin staining
shows whorls of uniform spindle-shaped cells with elongated blunt nuclei
and eosinophilic cytoplasm; B: Immunohistochemical staining for c-kit; C:
Immunohistochemical staining for CD34 (magnification x 200).

longus muscle metastasis of the small intestine GISTs
was detected. Unlike these previous reports, the
patient in the present case did not develop concurrent
skeletal metastasis. This is the first known report of a
distant recurrence in skeletal muscle after achieving
complete remission with adjuvant imatinib therapy.
Interestingly, three of the five known cases of
muscle metastasis were derived from GISTs of the
small intestine. Although most GISTs occur in the
stomach, overtly malignant behavior is less commonly
seen in gastric tumors!*®.. In contrast, tumors of small-
bowel origin tend to have more aggressive behavior,
and thus a worse prognosis, than of tumors originating
in other gastrointestinal sites™*'®. According to the
criteria of the National Institutes of Health, tumor size
and the number of mitoses per HPF are predictive of

May 28, 2015 | Volume 21 | Issue 20 |



Jin SS et a/. Gastrointestinal stromal tumor muscle metastasis

GIST recurrence!’*”), Moreover, > 5 mitoses/50 HPF

and a tumor size > 10 cm are associated with an
increased risk of recurrence!®. The patient described in
this report therefore had a very aggressive GIST with
a high probability of recurrence, with a mitotic count <
5/50 HPF but a tumor size > 10 cm.

Almost all of the cases of skeletal metastasis of
GISTs were treated with imatinib, which is a tyrosine
kinase inhibitor (TKI). Prior to the discovery of the c-kit
tyrosine kinase receptor in GISTs and the antitumor
effects of imatinib, surgical removal was the only
viable treatment option, as conventional chemotherapy
and radiation were largely ineffective”). When used
as adjuvants following complete surgical resection,
molecular-targeted therapies, such as imatinib, can
reduce the frequency of recurrence!'”), Furthermore,
Joensuu et al''® showed that prolonged treatment
(three years vs one year) with imatinib results in
longer recurrence-free and overall survival in GIST
patients. Indeed, the median duration of survival of
patients with advanced GIST increases with the use of
TKIs!™®, Thus, it is important to continue imatinib for at
least three years to prevent metastasis or recurrence
of GISTs in high-risk patients. Unfortunately, the
imatinib therapy for the patient in the present case was
limited to one year by her medical insurance. However,
medical insurance in South Korea has recently been
changed to allow for three years of imatinib treatment
for patients with a GIST.

In conclusion, this report presents a rare case
of GIST metastasis to skeletal muscle, and the first
known case of solitary distant recurrence of GIST in
the brachialis muscle after complete remission. Similar
diagnoses should be considered in patients presenting
with suggestive symptoms and signs, even if the site
of metastasis is unusual. Moreover, maintenance of
TKI therapy for a minimum of three years should be
recommended for patients with GISTs.

COMMENTS

Case characteristics

An 80-year-old woman who had previously undergone wedge resection of an
extra-luminal gastric gastrointestinal stromal tumor (GIST) presented with pain
and swelling of the left arm.

Clinical diagnosis

On physical examination, swelling of the left arm was observed, which persisted
for three months with increasing tenderness.

Differential diagnosis

Leiomyoma; leiomyosarcoma; schwannoma.

Laboratory diagnosis

The patient was anemic (hemoglobin, 10.6 g/dL) and had an elevated level of
lactate dehydrogenase (492 IU/L).

Imaging diagnosis

T2-weighted magnetic resonance imaging revealed a huge, ill-defined high-
signal-intensity mass while positron-emission tomography showed an area of
increased metabolic activity in the left brachialis muscle with irregular uptake.
Pathological diagnosis

Histopathologic findings of the left brachialis muscle mass showed spindle-
shaped cells with elongated blunt nuclei and eosinophilic cytoplasm;
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immunohistochemical staining showed positivity for c-kit and CD34.

Treatment

The patient had a wedge resection of the gastric GIST with adjuvant imatinib
therapy; after the distant recurrence of left brachialis muscle, she was again
treated with imatinib (400 mg daily).

Related reports

Only four cases of GIST with metastasis to the skeletal muscle have been
reported in the literature, however, this is the first report of a distant muscle
recurrence.

Term explanation
GISTs are mesenchymal tumors of the gastrointestinal tract that are most
commonly found in the stomach.

Experiences and lessons

This is the first reported case of a solitary distant recurrence of GIST in the
brachialis muscle after complete remission and we recommend that similar
diagnoses should be considered in patients presenting with suggestive
symptoms and signs, even if the site of metastasis is unusual.

Peer-review

This article highlights the distant recurrence of a GIST in the muscle after
complete remission with adjuvant imatinib, and highlights the importance of
prolonged TKI therapy (= 3 years) to prevent recurrence and metastasis.
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