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Summary: An 81-year-old man initially presented 
with a right forearm mass that was found to be myxofi-
brosarcoma. In addition, he was found to have gastric 
and intragastric masses identified as neuroendocrine 
tumor (NET) and gastrointestinal stromal tumor (GIST; 
presenting synchronously), respectively, as well as a 
new left upper quadrant mass identified as desmoid tu-
mor in the colon. The patient complained of melena, 
which was found to be due to metastatic myxofibro-
sarcoma in the transverse colon. Several reports have 
associated GIST with NET and some reports have as-
sociated GIST with sarcomas and NET with sarcomas; 
however, this is the first report to document all these 
tumors in a single patient. Several factors may have 
contributed to the development of these tumors, in-
cluding growth factors secreted by NET, KIT mutation 
of GIST predisposing to additional tumors, immuno-
suppressed state, or an underlying genetic syndrome. 
This case highlights the importance of investigating for 
additional malignancies when a primary malignancy is 
discovered.

Case Report
An 81-year-old man with a past medical history sig-
nificant for multifocal lipomas and prostate cancer, 
for which he underwent prostatectomy, presented for 
removal of a mass on his right forearm. Excision was 
performed and pathology revealed high-grade myxofi-
brosarcoma. The resected tumor was 5 cm in size. His-
tologically, the tumor was poorly differentiated and in-
volved the surgical resection margins. The tumor was 
composed of large epithelioid cells and spindle cells 
with scattered multinucleated cells. Nuclear pleomor-
phism was present, and the surrounding stroma was 
myxoid and desmoplastic. The patient underwent wide 
resection and radiotherapy.

Positron emission tomography/computed tomog-
raphy demonstrated a large, hypermetabolic, soft-tis-

sue mass in the subcutaneous fat of the posterior thigh 
and a hypermetabolic mass in the left upper quadrant 
of the abdomen. Wide excision of the mass of the pos-
terior thigh revealed a 6-cm, metastatic, high-grade 
myxofibrosarcoma with positive margins. The patient 
underwent radiotherapy. 

Later the same year, the patient underwent 
esophagogastroduodenoscopy, which revealed a 
gastric mass seen at the greater curvature; partial 
gastrectomy was performed. Macroscopically, a  
5.5 × 3.2 × 3.2 cm well-circumscribed, soft, tan-col-
ored, lobulated gastric mass was identified. The tu-
mor was composed of a monomorphic population of 
cells with granular pink cytoplasm and round vesicu-
lar nuclei with nucleoli (Fig 1A). Immunohistochemi-
cally, the tumor was diffusely positive for cytokeratin 
(Fig 1B), chromogranin, and synaptophysin (Fig 1C), 
and Ki-67 revealed 4% positivity in 4% of the tumor 
(Fig 1D). These findings supported a diagnosis of 
well-differentiated, grade 2 neuroendocrine tumor 
(NET). One of 4 regional lymph nodes was positive 
for metastatic NET. 

In addition, a 2.5 × 1.3 × 1.1 cm, well-circum-
scribed, firm, tan-colored intragastric mass composed 
of spindle cells, arranged in intersecting fascicles and 
focally exhibiting paranuclear vacuoles (Fig 2A), was 
seen. These cells were diffusely positive for CD117  
(Fig 2B) and CD34 (Fig 2C) but negative for actin  
(Fig 2D) and S100 by immunohistochemistry. The  
Ki-67 proliferation index was 1%. Genetic analysis of 
the mass revealed a mutation in exon 11 of KIT. Based 
on these findings, the diagnosis of gastrointestinal 
stromal tumor (GIST) was made.

More than 2 years after the patient originally pre-
sented, computed tomography of his abdomen and 
pelvis showed a new mass in the left upper quadrant 
of his abdomen, so segmental colectomy with primary 
colocolostomy was performed. The tumor was 3 cm in 
its largest diameter and had negative margins. Gross 
examination revealed a white, dense mass invading 
the muscularis propria of the large bowel. Microscopi-
cally, the tumor was composed of plump, fibroblastic 
spindle cells infiltrating the smooth muscle of the mus-
cularis propria (Fig 3A). No necrosis or mitotic activity 
was present. The lesion was completely resected. The 
lesional cells were immunohistochemically positive for 
beta-catenin (Fig 3B) and negative for S100, CD117, ac-
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tin, and desmin. These results supported the diagnosis 
of a desmoid tumor (fibromatosis). 

Nine months later, the patient represented with 
melena, and subsequent colonoscopy revealed a pol-
ypoid lesion in the transverse colon measuring 3.5 cm 
in its largest diameter. Histologically, the tumor was 

similar to this patient’s primary  
high-grade myxofibrosarcoma lo-
cated in his right forearm and had 
infiltrated the colonic wall, includ-
ing the colonic mucosa (Fig 4).

Discussion
GISTs have been well document-
ed to be associated with the devel-
opment of synchronous primary 
tumors, and this rate of associa-
tion can be as high as 11.5% to 
33.3%.1 Oftentimes, GIST coexists 
with adenocarcinoma of gastric, 
colonic, or pancreatic origin, as 
well as breast, prostate, and lung 
cancers.2,3

In our patient, GIST was 
found in association with gas-
tric NET, a finding that has been 
reported a handful of times. In 
1 case report, a 69-year-old man 
with well-differentiated NET in 
the corpus was also found to har-
bor submucosal borderline GIST.4 
In another case, a 65-year-old 
woman with GIST of the gastric 
corpus was diagnosed with con-
comitant, well-differentiated NET 
in the same location.5 Although 
these 2 cases are examples of 
GIST being synchronous to NET, 
other cases have described a sin-
gle tumor type that predated the 
occurrence of the second tumor 
by years; however, no clear pre-
disposition of one tumor lead-
ing to the other has been estab-
lished.2,6

GISTs have also been found 
in association with sarcomas. Ar-
nogiannaki et al1 reported the 
simultaneous occurrence of gas-
tric GIST with uterine leiomyo-
sarcoma. Similarly, Sharma et al7 
reported a case of a 50-year-old 
woman with ileal GIST and syn-
chronous, high-grade breast 
sarcoma with heterologous car-
tilaginous, osseous, and rhabdo-

myoblastic differentiation. An association with NET 
and sarcoma has also been described by Adams et al8 
who reported the occurrence of embryonal rhabdo-
myosarcoma of the cervix and appendiceal carcinoid 
tumor in a 43-year-old woman. However, our patient 
had a unique combination of myxofibrosarcoma, GIST, 

Fig 2A–D. — Intragastric gastrointestinal stromal tumor, ×200 magnification (A) Intersecting fascicles 
of spindle cells with elongated nuclei with blunt ends. Hematoxylin and eosin stain. (B) CD117 IHC. 
(C) CD34 IHC. (D) Actin IHC. IHC = immunohistochemistry.     

A C

B D

Fig 1A–D. — Gastric neuroendocrine tumor, ×100 magnification. (A) Monotonous population of cells 
with small round nucleoli exhibiting a “salt and pepper” chromatin pattern. Hematoxylin and eosin stain. 
(B) Low-molecular-weight cytokeratin IHC. (C) Synaptophysin IHC. (D) Ki-67 proliferative index (≤ 4%) IHC.  
IHC = immunohistochemistry.   
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NET, and desmoid tumor. To our knowledge, no other 
case of this kind has been previously reported in the 
English literature.

Several hypotheses have been postulated to ex-
plain the development of synchronous and metachro-
nous primary tumors in the same patient. Two stud-
ies were unable to establish an immunohistochemical 
or molecular profile difference between single GISTs 
and GISTs coexisting with other tumors.1,3 The secre-
tion of growth factors from NETs could contribute 
to the development of concurrent primary tumors. 
Growth factors such as platelet-derived growth fac-
tor, transforming growth factor β, and basic fibroblast 
growth factor are secreted from NETs and are all tu-
morigenic.9 GISTs are characterized by the KIT muta-
tion that may predispose them to the development of 
other tumors; moreover, impaired KIT expression has 
been noted in carcinomas of the breast and colon.1 In 

addition, a primary malignan-
cy may create an immunosup-
pressed state, thus causing pa-
tients to be more susceptible to 
developing secondary tumors.10

The presence of genetic mu-
tations could also lead to the si-
multaneous occurrence of these 
tumors, similar to how cancer 
syndromes like Li–Fraumeni syn-
drome, von Hippel–Lindau syn-
drome, and multiple endocrine 
neoplasia syndromes result from 
genetic mutations. Exposure to 
carcinogenic agents might also 
lead to the development of these 
synchronous tumors or, possibly, 
the synchrony happened by pure 
coincidence.3

Conclusion
Gastrointestinal stromal tumors 
(GISTs) tend to present with syn-
chronous tumors. When a patient 
is diagnosed with a non-GIST 
malignancy, the health care pro-
fessional must consider the pos-
sibility of a synchronous or meta-
chronous GIST, among other 
types of tumors. More research is 
needed on the pathophysiology of 
these synchronous and metachro-
nous tumors.
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Fig 3A–B. — Desmoid tumor. (A) Proliferation of myofibroblasts exhibiting vesicular nuclei and sepa-
rated by large amount of stroma. Hematoxylin and eosin stain, ×200 magnification. (B) Beta catenin, 
×400 magnification.  
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Fig 4. — Metastatic high-grade myxofibrosarcoma. Multinucleated spindle-shaped cells surrounded 
by myxoid and desmoplastic stroma infiltrating the wall and mucosa of the colon. Hematoxylin and 
eosin stain, ×200 magnification.
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