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Aggressive undifferentiated pleomorphic sarcoma of the stomach
involving long-term survival: A case report and literature review
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Abstract. Primary gastric undifferentiated pleomorphic
sarcoma (UPS) is a rare disease with insufficient long-term
follow-up data. In the present study, a 70-year-old male
complained of abdominal fullness and visited our hospital.
Abdominal computed tomography revealed a large tumor in
the upper part of the stomach, which was accompanied by
smaller tumors in the small intestinal mesentery. An endo-
scopic ultrasound-guided fine-needle biopsy examination of
the gastric tumor revealed features of pleomorphic sarcoma
and high-grade spindle-shaped cells. Total gastrectomy was
performed on the primary tumor, together with combined
resection of the small intestine for the metastatic tumors.
However, the tumor recurred in the mesentery of the sigmoid
colon 6 months after the operation. A second operation was
performed to resect the recurrent tumor. Since the second
surgical procedure, the patient has remained free from recur-
rence for >7 years. Although the prognosis of abdominal UPS
was considered to be poor, even after curative surgery, the
present case experienced a long-term survival of gastric UPS
after undergoing surgical resection alone.

Introduction
Undifferentiated pleomorphic sarcoma (UPS), which was

formerly known as malignant fibrous histiocytoma, is a
high-grade sarcoma, which mainly arises from the soft tissue of
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the extremities and can appear at any age, but typically presents
in the 5th-7th decades of life and exhibits a slight male predomi-
nance (1). Histopathologically, it is characterized by pleomorphic
and spindle-shaped tumor cells and a storiform growth pattern;
however, it lacks a definitive line of differentiation (2). To date,
several cases of UPS that arose in the gastrointestinal tract
have been reported, but these reports did not include long-term
follow-up data. We report a case of UPS, in which the patient
survived for more than 7 years after the surgical resection of the
primary gastric tumor and metachronous metastases.

Case presentation

A 70-year-old male visited his primary care doctor,
complaining of abdominal fullness and a palpable large mass
in his lower abdomen. He was referred to our hospital for
further investigation. He had a history of hypertension and
had undergone resection of the right upper pulmonary lobe
for tuberculosis 50 years ago. His blood examination find-
ings only showed an elevated C-reactive protein level. An
abdominal computed tomography (CT) scan revealed a 14-cm
oval tumor in the wall of the stomach and two 10-cm tumors in
the mesentery of the small intestine (Fig. 1). During magnetic
resonance imaging (MRI), the tumor exhibited low signal
intensity on T1-weighted images and high and diffuse signal
intensity on T2-weighted images (Fig. 2). It also demonstrated
a diffusional constraint on diffusion-weighted images. Upper
gastrointestinal endoscopy showed a submucosal tumor, and
endoscopic ultrasound (EUS) revealed a hypoechoic solid
tumor, which was contiguous with the proper muscular layer
(Fig. 3). An endoscopic ultrasound-guided fine-needle biopsy
(EUS-FNB) was performed, and the specimen was found to
contain atypical cells with pleomorphic or bizarre nuclei and
a necrotic background, which was consistent with high-grade
sarcoma. Atypical cells showed no definite differentiation
by immunohistochemically, which were only positive for
vimentin, and negative for a-smooth muscle actin, cytokeratin
(AE1/AE3), epithelial membrane antigen, desmin, S-100
protein, c-Kit, CD34 and Melan-A. Based on these findings,
we decided to perform total gastrectomy combined with resec-
tion of the accompanying tumors because it was considered
that systemic therapy would not be effective. Twelve days
after the EUS-FNB examination, the patient underwent total
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gastrectomy and combined resection of the small intestinal
tumors. An intraoperative examination confirmed that the
largest tumor originated from the anterior wall of the upper
stomach and occupied the space between the stomach and the
transverse colon, whereas the other tumors located in the ileal
mesentery. There were no other masses in the abdominal cavity.
Intraoperative peritoneal washing cytology was negative for
tumor cells. As none of the tumors had invaded the adjacent
organs, they were wholly resected via total gastrectomy and
partial resection of the ileum. The gastric tumor was resected
en bloc combined with D2 lymphadenectomy according to the
Japanese Classification of Gastric Carcinoma guidelines (3).

Macroscopically, the resected gastric tumor was a
well-demarcated solid grayish-white tumor, measuring
14x12x10 cm in size, which displayed extensive central necrosis
and peripheral lobulation and protruded into the abdominal
cavity (Fig. 4A and B). The other extra-gastric tumors
measured 12.5x11x8.5 and 11.5x9.5x9 cm in size, respectively.
Microscopically, the tumors were composed of atypical
spindle-shaped and pleomorphic cells with large pleomorphic
or bizarre nuclei (Fig. 4C). Mitotic figures, including abnormal
mitoses, were frequently encountered (5-6/high-power field).
The tumor displayed expansive growth without infiltrating into
the adjacent tissue. No vascular invasion or regional lymph node
metastasis was observed (0/44). Immunohistochemically, the
atypical cells were positive for vimentin, but negative for cyto-
keratin (AE1/AE3 and CAM 5.2), epithelial membrane antigen,
desmin, S-100 protein, c-Kit, CD34, mouse double minute 2
homolog (MDM?2), cyclin-dependent kinase 4 (CDK4), and
melan-A. The final pathological diagnosis was UPS of the
stomach with peritoneal dissemination. The patient's postopera-
tive course was uneventful; however, 6 months later, follow-up
CT showed a tumor located in the ligament of the sigmoid colon,
and so partial resection of the sigmoid colon was performed. The
histological and immunohistochemical features of the resected
tumor were almost the same as those of the primary tumor.
Peritoneal washing cytology was positive for atypical cells.
No adjuvant chemotherapy was administered because there is
no standard chemotherapy regimen for abdominal UPS, UPS
exhibits a low chemotherapy response rate, and chemotherapy
can have side effects. Seven years after the surgery, the patient
remains tumor-free.

Discussion

Gastric mesenchymal tumors are much rarer than gastric
epithelial tumors. However, gastric mesenchymal tumors
include both benign and malignant tumors. Among them,
gastrointestinal stromal tumors (GIST) are the most common
type of mesenchymal tumor, and most GIST exhibit benign
behavior so there is little difficulty with their pathological
diagnosis. Conversely, gastric sarcomas are reported to
account for <1-3% of all gastric tumors, and they are difficult to
diagnose based on their clinical and pathological findings (4).
UPS is the commonest type of high-grade malignant sarcoma
found in elderly people and most are asymptomatic but some
case was reported fever as chief complaint because UPS
producing activity cytokines as G-CSF (5). It is characterized
as a pleomorphic sarcoma involving spindle-shaped cells,
which is not very disease-specific, and does not exhibit marked
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Figure 1. Contrast-enhanced abdominal computerized tomography revealed
a 14-cm oval tumor in the stomach and 10-cm tumors in the mesentery of the
small intestine. The tumor in the stomach was encapsulated and contained a
central low-density region.

cellular differentiation. Therefore, it is essentially diagnosed
by exclusion, so it is necessary to carefully exclude other
sarcomas whose histology overlap with that of UPS using
electron microscopy and immunohistochemical techniques.
Regarding primary sarcoma of gastric origin, the main
differential diagnoses for such cases include leiomyosarcoma
and malignant peripheral nerve sheath tumors. However, in the
present case these tumors were excluded because of the lack of
neurogenic marker and smooth muscle marker expression (6,7).
In addition, a rare type of malignant GIST, dedifferentiated
GIST, in which a high-grade malignant sarcoma component
is found in an ordinary GIST, was also considered; however, it
was excluded due to the lack of a typical GIST component and
the fact that the tumor was completely negative for c-kit (8).
In this case, multiple tumors were detected in the abdominal
cavity, including both simultaneous and metachronous tumors.
Therefore, we also had to consider dedifferentiated liposar-
coma (DLPS), which is a more common type of sarcoma
of intra-abdominal/retroperitoneal origin that can involve
the stomach and produce multiple tumor nodules. Although
the histology of the dedifferentiated component of DLPS is
indistinguishable from that of UPS, it typically contains a
well-differentiated component, which exhibits marked adipo-
cytic differentiation. Cytogenetically, DLPS is characterized
by gene amplification of the 12q13-15 region, resulting in the
overexpression of MDM2 and CDK4 (9). In the current case,
DLPS was excluded because the tumor lacked adipocytic
differentiation and did not overexpress MDM?2 or CDK4.
Although there are no CT findings specific to UPS as
far as we know, previous review of peritoneal sarcomatosis
reported that peritoneal implants and mesenteric involvement
were well-defined, and neither diffuse thickening nor calci-
fications (10). Also in our case, tumors were found to have
well-defined shapes and central hypo-density areas as common
characteristics of peritoneal sarcomas. The other report
indicated the apparent diffusion coefficient (ADC) values
caluculated from diffusion-weighted MRI was independent
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Figure 2. Magnetic resonance imaging revealed that the tumor exhibited low signal intensity on T1-weighted images and high signal intensity on T2-weighted

images. (A) T1-weighted image, (B) T2-weighted image.

Figure 3. Upper gastrointestinal endoscopy revealed a submucosal tumor in the cardia of the stomach. EUS showed a hypoechoic mass originating from the

submucosa. (A) Upper gastrointestinal endoscopic imaging, (B) EUS imaging.

Figure 4. (A) Gross findings of the resected gastric specimen. The tumor was solid and lobulated and necrosis was evident in the center of the tumor. (B) Gross
findings of the resected gastric specimen. The tumor arose from the submucosal layer. (C) The tumors were composed of atypical irregularly arranged

spindle-shaped cells with large pleomorphic or bizarre nuclei.

prognostic factor in gastric cancer (11). We might be able to
apply ADC value of gastric UPS for prognostic indication.

With regard to the evaluation of the tumor's histological
grade, the UPS was a large undifferentiated tumor containing
frequent mitoses and extensive necrosis. According to the
French Federation of Comprehensive Cancer Centers grading
system for soft tissue sarcomas, it exhibited a tumor differen-
tiation score of 3, a mitotic count score of 3, and a necrosis
score of 2 and had an overall classification of grade 3, which is
the highest grade (12). It is worth specifically mentioning that
the patient in this case demonstrated an unexpectedly good
prognosis in spite of the tumor's high-grade nature and the
presence of intra-abdominal dissemination.

A review of the literature revealed 8 reported cases of
primary gastric UPS (13-18). Based on an analysis of the
9 reported cases of primary gastric UPS, including ours, the
mean age of the patients was 68 years (range: 42-79 years),
and the male-to-female ratio was 8:1 (Table I). The tumors
measured between 3.5 and 12.0 cm in maximum diameter. As
for the location of the sarcoma, it was located on the gastric
body in 5 cases. There were no cases in which neoadjuvant or
adjuvant chemotherapy was administered.

This was a very significant case, in that we were able to
control a high-grade primary gastric sarcoma using surgical
resection alone. The administration of adjuvant or neoadju-
vant chemotherapy has been widely adopted as a treatment
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strategy for soft tissue sarcomas; however, there is no standard
chemotherapy regimen for abdominal UPS, and we decided
not to administer chemotherapy in the present case based on
the low response rate of such tumors and the potential compli-
cations of chemotherapy (19,20). According to the National
Comprehensive Cancer Network soft tissue sarcoma guide-
lines, complete surgical resection with appropriate negative
margins is the standard primary treatment for UPS (21). In
spite of smaller surgical margin of gastric sarcoma than soft
tissue sarcoma located at upper limbs or lower limbs, we were
able to control this tumor via resection alone.

To the best of our knowledge, this is the first report about
a case of primary gastric UPS involving positive peritoneal
washing cytology results. Although the patient's good clinical
course is difficult to explain based on the fact that the tumor
was a high-grade sarcoma and peritoneal washing cytology
produced positive results, we speculate that abdominal
sarcomas like UPS do not have an invasive nature despite
their high histological grade, which is unusual for this type of
tumor. In the current case, continuous clinical observation for
recurrence or metastasis will be necessary in case the tumor
becomes more malignant.

In conclusion, this case deserves special mention, as it
involved a high-grade sarcoma that was not treated with
chemotherapy, and yet the patient exhibited a good prognosis.
Clinicians should be aware that some sarcomas might follow
a favorable course.
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