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Abstract

Introduction: Desmoid tumors are rare, indolent tumors
of mesenchymal origin, with a potential for local invasion
and adjacent organ involvement, without a metastatic
potential. Pancreatic desmoid tumors are defined as
tumors involving the pancreas parenchyma, sparing
adjacent organs, and requiring a pancreatectomy for
adequate surgical resection.

Case presentation: We report a case of a lesser sac
heterogeneous solid tumor involving the pancreatic tail in
a 69-year-old man without a known genetic
predisposition. Treatment consisted of a robotic-assisted
distal pancreatectomy and splenectomy due to the
intimate anatomical association of the mass to the
pancreatic parenchyma and splenic vessels. The mass was
found to be a desmoid-type fibromatosis on pathological
assessment.

Discussion: Surgical resection with adequate margins
remains the gold curative standard for desmoid-type
fibromatosis tumors of the abdomen and
retroperitoneum. Pancreatic desmoid tumors tend to be
sporadic, occur equally among genders, most commonly
involving the distal body and tail of the pancreas,
requiring a distal pancreatectomy for adequate surgical
margins.

Conclusion: We report in this article the twenty first case
of a pancreatic desmoid tumor in the literature and the
first report of a robotic-assisted resection of this tumor.

Keywords: Pancreatectomy; Desmoid; Fibromatosis;
Robotics

Introduction
Desmoid tumors (DT) are locally aggressive soft tissue

neoplasms of mesenchymal origin [1]. Also, known as
aggressive fibromatoses, desmoid-type fibromatoses or
musculo-aponeurotic fibromatoses; they are indolent, slow
growing tumors that tend to cause aggressive local invasion of
surrounding organs but do not metastasize [2]. Histologically,
DTs are characterized by a monoclonal proliferation of
fibroblasts and myofibroblasts arising from any fibrous tissue
in the body [3]. DTs are classified by their location, as extra-
abdominal or abdominal.4 Extra-abdominal tumors occur most
commonly in the pelvis, chest wall or shoulder. Abdominal
tumors can be located superficially in the abdominal wall or
deep within the abdominal cavity arising from the
retroperitoneum or the mesentery [4]. DTs may also be
classified as sporadic or familial; the sporadic form is the most
common (> 90% of the cases) and usually involves extra-
abdominal locations whereas the familial form occurs in 10%
to 15% of Familial Adenomatous Polyposis (FAP) patients [5,6].
Gardner syndrome is defined as the concomitant occurrence
of DTs in FAP patients, both familial syndromes resulting from
an inactivating mutation of the APC gene [7]. Most of the FAP-
associated desmoids are intra-abdominal in location; they
infiltrate the small bowel mesentery and cause local symptoms
of obstruction and compression of surrounding structures [4].
In FAP patients who have had a prophylactic colectomy to
prevent colon cancer, desmoid tumors of the mesentery are
the most common cause of morbidity [8]. The etiology of DTs
remains controversial. A strong correlation with the hormonal
status of patients has been reported in the literature; tumors
tend to be more common in women, especially in their
reproductive years and typically regress after menopause or
due to the anti-estrogen activity of tamoxifen [9]. Tissue
trauma has been also implicated in the occurrence of
fibromatosis; tumors tend to grow in areas close to post-
operative scars, or after colectomy in FAP patients [10].
Pancreatic DTs are extremely rare and are defined as
pancreatic due to their intimate association with pancreatic
parenchyma in the absence of involvement of surrounding
organs and necessitate pancreatectomy for their removal [11].
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We report a case of a sporadic, non-traumatic, desmoid-type
fibromatosis pancreatic tumor treated by robotic-assisted
distal pancreatectomy and splenectomy and review the
literature for this very rare condition.

Case Presentation
A 69-year-old man was referred to the surgical oncology

clinic with a left upper quadrant solid mass of unknown
etiology in a setting of abdominal discomfort, nausea and a
history of ocular melanoma. The patient was diagnosed with
choroidal ocular melanoma two years prior to his current
complaints and was treated with radiation therapy, however it
recurred and he was offered additional radiation therapy.

At the time of recurrence, a staging computed tomography
scan showed a 3.5 x 2.5 cm well circumscribed solid mass in
the left upper quadrant, potentially involving the posterior
wall of stomach, distal body and tail of the pancreas and the
splenic hilum (Figures 1a and 1b).

By magnetic resonance imaging, the mass had homogenous
enhancement on delayed images and was hypointense on T1-
weighted images and hyperintense on T2-weighted images.
(Figures 1c and 1d) The differential diagnosis from an imaging
perspective was an exophytic pancreatic acinar tumor, a
gastrointestinal stromal tumor (GIST) of the stomach or a
metastatic lesion of unknown origin but potentially related to
his personal history of melanoma.

Figure 1 Computed tomography axial and coronal images
are shown in Figures 1a and 1b respectively, demonstrating
the mass (marked with *), that is intimately involving the
tail of the pancreas and is in very close proximity to the
hilum of the spleen and the posterior wall of the stomach.
Figures 1c and 1d demonstrate T1 and T2-weighted
magnetic resonance axial images of the mass which is
hypointense in the former and hyperintense in the latter.

The patient was referred to gastroenterology and an
endoscopic ultrasound was performed twice with fine needle
aspiration (FNA) biopsy once, then a core biopsy of the tumor
was also performed. (Figure 2a) The FNA contained some
atypical cells and bland spindle cells that stained negative for
GIST and melanoma markers (would specify).

These findings were non-diagnostic. The patient was
therefore referred to our surgical oncology clinic for resection
of this mass. The patient’s complaints were limited to mild
abdominal discomfort and morning nausea; he denied history
of pancreatic insufficiency or obstruction. He denied weight
loss.

His past medical history is significant for recurrent ocular
melanoma, hypertension, and hyperlipidemia. His recent
colonoscopy was three years prior to his current presentation,
where three tubular adenomas were endoscopically resected.
He also had a craniotomy to remove a tumor from his skull as a
youth; however, the final pathology is unknown. Family history
is significant for colon cancer in his mother.

The patient was consented for resection of this mass, and a
robotic-assisted approach was thought to be feasible in this
case. The consent included the possibility of resection of
surrounding structures that might have been involved
including the spleen, pancreas and stomach.

The patient was then taken to the operating room and a
robotic-assisted approach was used to enter the lesser sac and
examine the mass. An intraoperative ultrasound was used to
assess the relationship of the mass to the pancreas and
surrounding vasculature (Figure 2b).

It became clear early in the dissection that this mass did not
involve the stomach; however, it was fused to the pancreas
and abutted the spleen necessitating a distal pancreatectomy
and splenectomy. The lesion was inspected on the back table.

It was hard and was inseparable from the pancreas (Figure
2c). It was bisected which revealed an encapsulated mass with
white, thick stroma (Figure 3a). This was sent en bloc for
pathological assessment, the patient’s postoperative course
was uncomplicated. Final pathology revealed a five centimeter
desmoid-type fibromatosis, diffusely positive for beta-catenin
by immunohistochemistry, and negative for smooth muscle
actin, desmin, CD34, S100, AE1/AE3 and BCL-2 (Figure 3).
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Figure 2 An endoscopic ultrasound picture is shown in 2a; it demonstrates the close proximity of the solid mass to the splenic
vessels located just posterior to it. Figure 2b shows the intraoperative ultrasound of the mass which demonstrates similar
findings. A thick hypoechoic capsule is seen around the mass. The mass (marked with*), was removed en bloc with the distal
pancreas (blue arrow marks the cut edge of the pancreas), and the spleen, as shown in Figure 2c.

Figure 3 A gross pictures obtained by pathology shows the
mass bi-valved, demonstrating its thick gray, granular nature
in Figure 3a. Figure 3b is a low magnification picture of a
cross section of the mass in the pancreas; a thick fibrous
capsule connects the pancreas tissue (left, deep purple) to
the mass (right, pink). Figure 3c shows a Hematoxylin and
eosin stain of the mass under low magnification (x40); the
fibromatosis is composed of fascicles of slender fibroblasts
separated by collagen. Figure 3d demonstrates the
immunohistochemical stain for beta-catenin (x100). Beta-
catenin stain shows positive nuclear stain in the tumor, and
confirms the diagnosis of fibromatosis (Arrows).

Discussion
Primary mesenchymal tumors of the pancreas are a very

rare pathological entity; most mesenchymal tumors involving
the pancreas are thought to arise from surrounding structures
that then involve the pancreas [11]. The most common cells in
the pancreas are acinar and ductal cells, followed by islet cells.
Stromal cells are usually scant in the normal pancreas.

Therefore, the most common tumors of the pancreas are
ductal adenocarcinomas and neuroendocrine tumors;
pancreatic DTs are very rare mesenchymal tumors. DTs most
commonly invade the body or tail of the pancreas, cause local
compression and invade surrounding structures of the lesser
sac [7]. DTs were first described by McFarlane in 1832 as a
pathological entity resulting from fibroblast proliferation [12].
The actual term “desmoid” was used by Muller in 1838 who
described their histologic consistency and appearance as the
Greek word “desmos” which means tendon or ligament-like
[4]. DTs were discovered to be associated with FAP syndrome
in 1923 by Nichols [13]. The first pancreatic DT was described
by Wilson from Australia in 1956, and was believed to be a
pancreatic pseudocyst [14].

DTs in general are rare tumors, accounting for 0.03% of all
tumors and only 3% of soft tissue tumors [9]. The incidence in
the general population is 2-4 per million per year [15]. Intra-
abdominal forms of DTs occur in only 8% of the cases and
pancreatic DTs are exceedingly rare with only twenty cases
reported in the English literature to date [7,9,16]. Preoperative
diagnosis of pancreatic DTs is usually difficult as they tend to
resemble other solid or cystic tumors of the pancreas and
other organs around the lesser sac of the abdomen. They are
slow growing and usually present with abdominal pain as was
the case with our patient, or are incidentally discovered during
imaging done for other reasons [16]. While most DTs are slow
growing, non-metastatic, locally infiltrating and either
compress or obstruct surrounding structures and are
amenable to resection, some tumors are fast growing and
cause bowel perforation, bleeding and bowel ischemia by
invading the mesenteric blood supply [17,18]. This tumor
behavior has been historically labelled as “locally malignant”
[4]. Church reported a 10% spontaneous resolution rate of DTs,
and a 10% rapid progression rate, while 50% remain stable on
follow up and 30% have cycles of progression and resolution
[4,19]. Little is known about the natural history of pancreatic
DTs; most (give the n) were resected and the two deaths
reported in the literature were not treated with surgery.7
Pancreatic DTs are hard to diagnose preoperatively. The
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majority are sporadic, thus there is usually less suspicion of a
desmoid as is the case in FAP patients. Biopsy of DTs is usually
non-diagnostic as fibrous tissue is sampled and thought to be a
sampling error. Ultrasound examination of DTs reveals well
circumscribed tumors with variable echogenicity while
computed tomography (CT) scans show the relative
association of the high attenuating tumor to the surrounding
structures. Magnetic resonance imaging (MRI) scans show DTs
having low signal intensity on T1-weighted images and variable
signal intensity on T2-weighted images [20].

Surgery, once considered as the cornerstone treatment for
DTs, is now being integrated as a component of a
multimodality approach in multidisciplinary programs treating
this entity. In recent years, systemic therapy has proven its
positive effect in the treatment of DTs [21]. Additionally recent
data has proven the safety of observation of abdominal
desmoids as first line strategy, owing to the slow growing
nature of this disease and the reasonable rates of spontaneous
regression or prolonged stability [2] There is not enough data
to extrapolate these findings to pancreatic DTs due to the
inability to offer systemic therapy in the absence of adequate
tissue diagnosis and/or the low level of comfort of patients
and their treating oncologists to observe a solid pancreatic
lesion. The National Comprehensive Cancer Network (NCCN)
guidelines suggest observation of these tumors unless
symptomatic or causing impairment of organ function, therapy
then is chosen based on the location and potential resulting
morbidity of the procedure [22,23]. There has been no
consensus on the surgical margin requirements when
performing desmoid resections, some studies have clearly
shown that an R1 margin is an independent risk factor for local
recurrence while other studies showed no difference between
R0 and R1 resections if patients are closely followed [24-26].

Thus, there is an agreement on accepting R1 resections if
obtaining an R0 margin would pose significant morbidity to the
patient.

In the case of locally advanced, surgically unresectable
tumors, a few systemic therapies have been implicated,
however radiation therapy is generally not recommended for
intra-abdominal and retroperitoneal desmoid neoplasms.
NCCN guidelines include anti-inflammatory agents (celecoxib,
sulindac), anti-hormonal agents (tamoxifen, interferons),
tyrosine kinase inhibitors (imatinib, sorafenib) and
chemotherapy agents (doxorubicin, vinblastine,
methotrexate), to be used in cases of advanced, surgically
unresectable disease or in patients that are not surgical
candidates due to co-morbid conditions [27-33].

Our case is the twenty-first case of a pancreatic DT reported
in the English literature; twenty previous cases have been
identified and are summarized in Table 1 [7,9,11,16,34-45].
DTs occurring in the pancreas, unlike other intra-abdominal
DTs, are most commonly sporadic with only one reported
pancreatic tail solid/cystic DT reported to be associated with
FAP.40 Tumors were equally distributed between genders (12
males and 9 females). Fourteen percent of the cases had a
previous history of a pancreatectomy, indicating the
relationship between DTs and previous trauma/surgery to the
area [7,37,38,41]. Sixty-two percent of the tumors were found
to be in the body/tail of the pancreas, necessitating a distal
pancreatectomy in 75% of the cases who underwent surgical
resection. Recurrence rate was reported to be 18.2% by
Tsakumoto et al. [7]. A very interesting observation can be
made about these tumors; the majority was assigned a
different diagnosis pre-operatively, pointing towards their
rarity and the difficulty in making the correct diagnosis.

Table 1 Twenty previous cases of pancreatic DT reported earlier in the English literature.

Study Year Location Gender Age FAP Size
(cm)

Consistency Surgery

Roggli at al. [35] 1980 Whole M 4m No NA Solid None

Ure et al. [36] 1988 Head/Body F 2m No 4 Solid EN

Bruce et al. [37] 1996 Tail M 38 No 5 Solid DP

Sedivy et al. [38] 2002 Head F 68 No 1.5 Solid None

Nursal et al. [39] 2003 Tail F 25 No 8.5 Solid None

Nursal et al. [39] 2003 Tail M 39 No 7.5 Solid None

Pho et al. [40] 2005 Tail M 17 Yes 4 Mixed DP

Weiss et al. [41] 2006 Tail M 63 No 6.5 Solid DPS

Amiot et al. [42] 2008 Tail F 51 No 6 Mixed DPS

Polistina et al. [43] 2010 Tail M 68 No 5 Mixed DP

Rao et al. [16] 2013 Tail M 11 No 10 Mixed DPS

Xu at al. [44] 2013 Body M 17 No 8.6 Mixed CP

Kim et al. [11] 2014 Head F 33 No 2.3 Solid PD
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Kim et al. [11] 2014 Head F 49 No 1.5 Solid PD

Kim et al. [11] 2014 Tail M 72 No 5 Solid DP

Kim et al. [11] 2014 Head M 40 No 8 Solid None

Gerleman et al. [45] 2015 Tail F 63 No 5.8 Solid DP

Mourra et al. [34] 2015 Tail F 20 No 7.5 Cystic DPS

Slowik-Moczydlowsa et
al. [9]

2015 Tail M 13 No 10 Cystic DPS

Tsukamoto et al. [7] 2016 Tail F 75 No 8 Solid DPS

Younan et al. 2016 Tail M 69 No 5 Solid DPS

Conclusion
Pancreatic DTs are very rare mesenchymal tumors of the

pancreas. Unlike other intra-abdominal DTs, they are not
associated with a familial syndrome and tend to be sporadic.
They most commonly affect the distal body and the tail of the
pancreas necessitating a pancreatectomy to obtain adequate
oncological margins. Although surgical resection has been the
standard of care for these tumors, observation and systemic
therapy are gaining success as a first line approach to
pancreatic DTs in a multidisciplinary setting, assuming a
correct tissue diagnosis can be obtained.
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