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Abstract

A 45-year-old woman was found to have a pancreatic tumor by abdominal ultrasound per-
formed for a medical check-up. Abdominal contrast-enhanced computed tomography
showed a hypovascular tumor measuring 30 mm in diameter in the pancreatic tail. Endo-
scopic ultrasound-guided fine needle aspiration was performed. An extragastric growing
gastrointestinal stromal tumor was thereby diagnosed preoperatively, and surgical resection
was planned. Laparoscopic surgery was attempted but conversion to open surgery was ne-
cessitated by extensive adhesions, and distal pancreatectomy, splenectomy, and partial gas-
trectomy were performed. The histological diagnosis was an intra-abdominal desmoid tumor.
A desmoid tumor is a fibrous soft tissue tumor arising in the fascia and musculoaponeurotic
tissues. It usually occurs in the extremities and abdominal wall, and only rarely in the ab-
dominal cavity. We experienced a case with an intra-abdominal desmoid tumor that was
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histologically diagnosed after laparotomy, which had been preoperatively diagnosed as an
extragastric growing gastrointestinal stromal tumor. Although rare, desmoid tumors should
be considered in the differential diagnosis of intra-abdominal tumors. Herein, we report this

case with a literature review. © 2017 The Author(s)
Published by S. Karger AG, Basel

Case Report

A 45-year-old woman had previously been in good health. In January 2005, she was
found to have a pancreatic tumor by abdominal ultrasound performed for a routine medical
check-up and was referred to our hospital. She had no chief complaint. Her past history and
family history were unremarkable. Physical findings were as follows: height 161 cm; weight,
64.7 kg; blood pressure, 110/65 mm Hg; heart rate, 61 beats/min. The abdomen was soft
and flat, with no tenderness and no palpable masses. The results of blood tests were unre-
markable. Her pancreatic enzyme levels and tumor markers were within normal limits.

Abdominal ultrasound showed a well-defined hypoechoic mass measuring 30 mm in di-
ameter with internal heterogeneity in the pancreatic tail (Fig. 1a). There was no obvious
blood flow signal in the mass. There were no findings of main pancreatic duct dilatation.
Abdominal contrast-enhanced computed tomography (CT) showed a mass lesion measuring
approximately 30 mm in diameter, extending from the gastric wall to the pancreatic tail (Fig.
1b). The mass was well defined and showed delayed enhancement. The beak sign was pre-
sent, suggesting the lesion to be extrapancreatic. Abdominal magnetic resonance imaging
(MRI) showed a mass of hypointensity on T1-weighted imaging and slight hyperintensity on
T2-weighted imaging (Fig. 1c, d). Fluorodeoxyglucose-positron emission tomography (FDG-
PET) showed slight accumulation of FDG at the site of the lesion (Fig. 2a). No other signifi-
cant accumulation was detected. Conventional endoscopy showed a smooth bulge in the
posterior wall of the middle gastric body, suggesting an extragastric compression (Fig. 2b).
Endoscopic ultrasound (EUS) showed a hypoechoic mass measuring 30 mm in diameter
located between the pancreatic tail and the stomach. The internal echo was heterogeneous
and suspected to be partially continuous with the fourth layer of the stomach. Therefore, the
mass was suspected to be an extragastric growing submucosal tumor. EUS-guided fine nee-
dle aspiration showed a slight aggregation of spindle-shaped cells intermingled with blood
components in a portion of the sample. The cells were positive for vimentin and negative for
c-kit (Fig. 3). Although the biopsy did not provide a definitive diagnosis because the amount
of tissue obtained was insufficient, a nontumor tissue mass, such as one comprised of myofi-
broblasts, or a soft tissue tumor was suspected.

Surgery was indicated on the basis of imaging and histopathological findings. In June
2015, the patient underwent tumor resection. Laparoscopic observation revealed extensive
adhesion of the tumor to the stomach and pancreas. Therefore, laparoscopic surgery was
converted to open surgery because complete removal of the tumor by endoscopy was con-
sidered to be impossible. The tumor was located in the pancreatic body. The edge of the tu-
mor was relatively well defined, but the tumor was strongly adhesive to the transverse me-
socolon and posterior wall of the gastric body. Resection of the pancreatic body and tail with
splenectomy, plus partial gastrectomy, was performed.

In macroscopic findings of the resected specimen, the tumor was a well-defined white
solid mass measuring 45 x 40 x 55 mm. The tumor extended from the gastric wall and most
of its mass was embedded in the pancreas. In histopathological findings (Fig. 3), the lesion
showed cord-like proliferation of spindle-shaped cells with minimal atypia, and thick bun-
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dles of collagen fibers filled the intercellular spaces. The tumor was in contact with the prop-
er muscle layer and the subserosal layer of the stomach and showed pancreatic interlobular
invasion-like proliferation in the area adjacent to the pancreas. The following immunostain-
ing results were obtained: c-kit negative, s-100 negative, CD34 negative, desmin negative,
actin-SM positive, and [3-catenin positive. Based on these findings, a desmoid tumor was
diagnosed.

Discussion

A desmoid tumor is a fibrous soft tissue tumor arising in the fascia and musculoaponeu-
rotic tissues. Stout et al. [1] proposed that a desmoid tumor is characterized by proliferation
of well-differentiated fibroblasts, the presence of collagen fibers in the intercellular space, an
infiltrative growth pattern, lack of malignant findings, absence of metastasis, and local recur-
rence. According to the new WHO classification, a desmoid tumor is histologically classified
as benign but clinically classified as intermediate between a benign and a malignant tumor
because it shows an infiltrative growth pattern without a capsule and local recurrence often
develops, though not distant metastases [2].

The reported incidence rates for desmoid tumor range from 2.4 to 4.3 per 1,000,000
persons/year. It is rare, accounting for 0.03% of all neoplasms and less than 3% of all soft
tissue tumors. Desmoid tumors are divided into 3 groups by location, i.e.,, abdominal wall
desmoid tumors (49%), extra-abdominal wall desmoid tumors (43%), and intra-abdominal
desmoid tumors (8%), the last of which is reportedly the least common [3]. Our present
patient had an intra-abdominal desmoid tumor. Among patients with intra-abdominal des-
moid tumors, the male to female ratio is 6 to 4 and the mean age is 44 + 16 years. The most
frequent site is reportedly the small bowel mesentery (72%); of note, 45% of patients have a
history of abdominal surgery and 22% have Gardner syndrome [4].

Abnormalities affecting the genes governing tissue repair have been suggested to be the
basic underlying cause of desmoid tumor development. It is assumed that desmoid tumors
develop when stimulating factors are added to these genetic abnormalities. These stimulat-
ing factors include (1) adenomatous polyposis coli gene abnormalities such as familial ade-
nomatous polyposis (FAP) and Gardner syndrome, (2) mechanical stimulation such as lapa-
rotomy and abdominal injury, and (3) changes in estrogen receptors during pregnancy and
after delivery [5]. The present patient had no history of laparotomy, abdominal injury, un-
derlying diseases, or pregnancy, and the cause was thus unknown.

In general, preoperative diagnosis of desmoid tumor is difficult. Desmoid tumors are of-
ten asymptomatic until they have grown quite large. Therefore, the most frequent chief
complaint is an abdominal mass, followed by abdominal distension, abdominal pain, and
vomiting that are caused by mechanical compression due to the tumor [6]. There are no
characteristic imaging findings for desmoid tumors. The ultrasound appearance of desmoid
tumor is often a hypoechoic mass with internal homogeneity. On CT, a desmid tumor usually
appears as a solid mass with an essentially homogeneous density, although the degree of
enhancement varies among tumors. In the present case, CT scan showed delayed enhance-
ment. On MRI, a desmoid tumor typically shows high signal intensity or heterogeneous sig-
nal intensity on T2-weighted images. High signal intensity reportedly indicates a high densi-
ty of cellular components, while low signal intensity indicates a low density of cellular com-
ponents and corresponds to the area with abundant collagen [6]. In the present case, the
tumor was visualized as a slightly high intensity area on T2-weighted images. Localization of
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a desmoid tumor is often difficult because most are detected after the tumor has become
large. In the present case, diagnosis of the extrapancreatic lesion was facilitated by the pres-
ence of the beak sign in the pancreas. However, extragastric growing gastrointestinal stro-
mal tumor (GIST) was suspected because EUS showed the lesion to be continuous with the
fourth layer of the gastric wall. In addition, there is a reported case in which FDG-PET
showed marked accumulation of FDG and a malignant tumor was suspected, but it was his-
tologically diagnosed as a desmoid tumor [7]. The present patient was suspected to have a
malignant tumor because FDG-PET showed slight accumulation, and surgery was thus per-
formed. In addition, EUS-FNA was performed in an attempt to make a definitive diagnosis
because GIST had been suspected preoperatively. However, the diagnosis of GIST could not
be confirmed. Thus, the preoperative diagnosis is difficult because there are no characteris-
tic imaging findings for diagnosing desmoid tumors. We advocate including this disease in
the differential diagnosis of intra-abdominal tumors.

Surgical resection is the first-line treatment. Desmoid tumor is often discovered after it
has already become quite large, and resection of adjacent organs due to tumor invasion is
often required. In the present case, as the tumor was embedded in the pancreas and showed
extensive adhesions, resection of the pancreatic body and tail with splenectomy was per-
formed. Given that the desmoid tumor recurrence rate is high even after complete resection,
careful postoperative follow-up is essential. While there are treatment options other than
resection, such as radiation and pharmacological therapies (anticancer drugs, anti-estrogen
drugs, molecularly targeted agents, and nonsteroidal anti-inflammatories) [8, 9], there is
currently no established treatment.

Though patients with desmoid tumors not associated with FAP reportedly have a rela-
tively good prognosis [10], the mortality rate for all cases with intra-abdominal desmoid
tumors is 30%, and the recurrence and mortality rates of desmoid tumor patients with FAP
are 22-85% and 10-60%, respectively [11]. In addition, desmoid tumor is the second most
frequent cause of death following malignancy development in patients with FAP. Thus, an
elevated risk of recurrence should be considered in patients with desmoid tumors even after
surgery, and regular follow-up is required for early detection of recurrence. The present
patient did not have FAP and remains recurrence free to date. However, given the high re-
currence rate of desmoid tumors, we are continuing meticulous follow-up of this patient.

We experienced a case with an intra-abdominal desmoid tumor embedded in the pan-
creas, which was preoperatively diagnosed as an extragastric growing GIST. Although a de-
tailed examination was performed, the preoperative diagnosis was difficult, suggesting that
making the clinical diagnosis of this tumor would be challenging. Herein, we have presented
this case with a review of the relevant literature.
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Fig. 1. a Abdominal ultrasound shows a well-defined hypoechoic mass measuring 30 mm in diameter with
internal heterogeneity in the pancreatic tail. b Abdominal contrast-enhanced CT (early phase) shows a
well-defined mass lesion measuring approximately 30 mm in diameter, extending from the gastric wall to
the pancreatic tail. ¢, d Abdominal MRI shows a mass lesion with low signal intensity on T1-weighted imag-
ing (c) and slightly high signal intensity on T2-weighted imaging (d).

Fig. 2. a FDG-PET shows slight accumulation of FDG at the site of the lesion. No other significant accumula-
tion is seen. b Conventional endoscopy shows a smooth bulge in the posterior wall of the middle gastric
body. Endoscopic ultrasound shows a hypoechoic mass measuring 30 mm in diameter located between the
pancreatic tail and the stomach. The internal echo is heterogeneous and suspected to be partially continu-
ous with the fourth layer of the stomach (arrow).
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Fig. 3. a, b Histopathological findings show cord-like proliferation of spindle-shaped cells with minimal
atypia, and the intercellular spaces are filled with thick bundles of collagen fibers. a HE stain, x100. b HE
stain, x400. Immunostaining shows that the cells are negative for c-kit (c) and positive for nuclear 3-cate-

nin (d). c c-kit, x400. d B-catenin, x400.
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