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Abstract
Background  Leiomyoma of the pancreas is an extremely rare entity. There are currently only three reported cases, all of 
which were small, asymptomatic, and incidentally found tumor.
Methods  We have reported the first case of leiomyoma of the pancreas in a young woman with a large symptomatic mass.
Results  A 31-year-old woman presented with chronic abdominal pain. Computed tomography scans showed a huge heteroge-
neously enhancing mass, located between duodenum and pancreatic head. The patient underwent pancreaticoduodenectomy 
and the histology confirmed leiomyoma of the pancreas.
Conclusions  This case adds the knowledge that this extremely rare entity could be manifested as symptomatic mass in a 
young patient.
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Introduction

Leiomyoma of the gastrointestinal tract is not an uncommon 
disease. However, leiomyoma of the pancreas is extremely 
rare. There have been only three reported cases, all of which 
were small, asymptomatic, and incidentally found tumors. 
Herein, we would like to present a case of leiomyoma of the 
pancreas presenting with a huge symptomatic mass occupy-
ing the entire right side of the abdomen, successfully treated 
by pancreaticoduodenectomy.

Case report

A 31-year-old woman from Lao People's Democratic 
Republic, presented with chronic abdominal discomfort 
for 5 years. Her past history was unremarkable. Physical 
examination revealed a palpable, freely-movable mass on 
the right side of the abdomen (Fig. 1a). Her blood tests were 
all within normal limits, including complete blood count, 

coagulogram, liver tests, hepatitis panels, carcinoembry-
onic antigen, and carbohydrate antigen 19–9. The patient 
underwent computed tomography (CT) scan which revealed 
a huge mass occupying the entire right side of the abdomen. 
The mass was enhanced heterogeneously in both arterial and 
venous phases. It had displaced the second part of duode-
num laterally without any significant lymphadenopathy or 
distant metastasis (Fig. 1b–d). Esophagogastroduodenos-
copy showed external compression to the junction between 
the first and second part of duodenum (Fig. 1e). Based on 
the characteristics of the mass, our differential diagnoses 
included gastrointestinal stromal tumor (GIST) of the duo-
denum, pancreatic neuroendocrine tumor, and solid pseudo-
papillary epithelial neoplasm (SPEN). Given the patient’s 
symptom, good performance status, and no sign of metasta-
sis, we decided to perform surgery.

Intraoperatively, the mass was found to locate between 
the pancreatic head and the medial wall of the duodenum 
(Fig. 2a, b). The mass was able to be moved freely but 
unable to be dissected from the pancreatic head. We, there-
fore, performed pylorus-preserving pancreaticoduodenec-
tomy (PPPD). The surgical specimen revealed a well-
circumscribed yellowish-white round mass with a solid 
whirling pattern, consisting of various sizes of pockets 
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containing clear fluid (Fig. 2c, d) measured 14 × 12 cm. 
Histopathology reported a spindle cell tumor originat-
ing from pancreas (Fig. 3a–c). Hematoxylin–eosin (H–E) 
staining revealed tumor is comprises of fascicles of spin-
dled cells with fibrillary cytoplasm arranged in interlacing 
fascicles. Tumor nuclei are bland with elongate blunted 
end and indistinct nucleolus. Tumor has minimal atypia, 
few mitotic figures (mitotic rate < 1 per 50 HPF) and no 
tumor cell necrosis. No tumor infiltration in the intra-
tumor ducts and no invasion of the contiguous pancreatic 
tissue. No lymphovascular involvement is noted. Immu-
nohistochemistry (IHC) results showed strong positive 
staining for SMA, with negative staining for CK7, CD117, 
and S-100. While the parenchyma of tumor is negative for 
CK7, however, the columnar epithelial lining of numerous 
small slit-like channels dispersed at tumor parenchyma 
are positive for CK7, which is consistent with pancreatic 
ducts and branches. The Ki-67 index was 3.4% (17/500 

tumor cells). These findings are consistent with leiomyoma 
of the pancreas. The postoperative period was uneventful 
and the patient was discharged on postoperative day 11. At 
2 months postoperative, the patient no longer experienced 
any abdominal discomfort and remained recurrence-free. 
A long-term follow-up program was not applicable, due to 
the difficulty of travelling abroad.

Discussion

We have described a case of a young woman with a large 
symptomatic leiomyoma of the pancreas. Since the pan-
creas normally only contains a small amount of smooth 
muscle tissue, leiomyoma formation is extremely rare. 
We have searched extensively through medical databases, 
regardless of article language, and found only three 
reported cases. In all of these cases, the disease was small 

Fig. 1   Preoperative findings. a Visible bulging mass on the right side 
of the abdomen. b–d CT scan of abdomen; b coronal view revealed 
a huge heterogenous-density mass, occupying nearly the entire right 
side of abdomen, displacing SMV to the left. c, d Axial view reveal 

mass situated medially to the C-loop of the duodenum (arrowhead). 
The mass displaced the ascending colon laterally. e Upper GI endos-
copy showed external compression to the junction between the first 
and second part of duodenum (black circle)
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and asymptomatic, incidentally found in late-middle age 
to elderly patients [1–3] (Table1). 

All reported cases of pancreatic leiomyoma, including 
our case, shared many similar unique features. It is usu-
ally incidentally found in female [1, 3] of late-middle age 
[1–3] as an asymptomatic small tumor [1–3], with features 
of early enhancement [1–3] and delayed washout [1, 3] on 
imaging. This enhancement pattern makes it difficult to 
differentiate between leiomyoma and other more common 
conditions with a more aggressive nature, such as pancre-
atic leiomyosarcoma, pancreatic neuroendocrine tumor, 
gastrointestinal intestinal tumor (GIST), papillary cystic 
tumor of pancreas.

The etiology of this condition also remains unknown; 
none of the reported cases were able to identify the exact 
cause. The tumor might have originated from cells within 
the wall of blood vessels or pancreatic ducts. In the latter 

case, performing tumor enucleation might carry a risk of 
unidentified pancreatic duct injury that eventually leads to 
postoperative pancreatic fistula. Since leiomyosarcoma is 
far more common than leiomyoma and none of the larger 
leiomyoma had been reported, it seemed like leiomyoma 
could have progressed to leiomyosarcoma as it grows. This 
is compatible with a previous reported case of malignant 
transformation of pancreatic leiomyoma to leiomyosarcoma 
[4].

Regarding our case, preoperative tissue diagnosis using 
endoscopic ultrasound (EUS) with fine-needle aspiration 
(FNA) was not performed due to several factors. First, the 
biopsy result was unlikely to represent the entire histologic 
makeup of the tumor, due to the heterogeneity of the lesion 
as seen in the preoperative imaging. Second, the patient 
was unable to afford the cost of preoperative systemic 
therapy required if the pathological results turned out to 

Fig. 2   Intraoperative findings (a, b) and surgical specimen (c, d). a 
Intraoperative findings of the freely movable mass, originating from 
the junction between the pancreatic head and the medial wall of the 
duodenum. b Illustration demonstrating the relations between the 

mass and its surrounding structures. c Surgical specimen consisted of 
the head of the pancreas, duodenum, common bile duct, and gallblad-
der. The mass originated from the pancreatic head. d Illustration of 
the specimen
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be GIST. She was also unable to travel for multiple visits 
before definite treatment. Additionally, the mass was freely 
movable on initial physical examinations, so we decided 
to perform upfront surgery regardless of the biopsy result.

The decision to perform PPPD was influenced by the 
intraoperative findings. At first, we attempted dissecting 
the lesion from the adjacent tissue but were unable to dis-
sect it from the pancreatic head completely. Concerning 
the risk of unidentified pancreatic duct injury during enu-
cleation or partial pancreatectomy, we decided to perform 
PPPD which we were much more confident in instead. 
Taken together, we believe that standard oncologic resec-
tion is the suitable treatment for this case because (i) Pre-
operative investigations are unable to completely exclude 
other more-aggressive tumor, (ii) Increased difficulty in 
performing surgery when the tumor grows bigger and the 
potential malignant transformation of the mass, (iii) There 
is no effective non-operative treatment for leiomyoma and 
(iv) Limited resection of the tumors that might have origi-
nated from pancreatic duct, could cause a postoperative 
pancreatic fistula.

To the best of our knowledge, our case was the first 
reported case of a large symptomatic leiomyoma of the pan-
creas found in a young patient. Although extremely rare, it 
should be considered as one of the differential diagnoses for 
an arterial-enhancing mass found in young patients. Regard-
ing the treatment of this patient, the decision to perform 
upfront oncologic surgery was quite difficult. Although duo-
denal GIST, which can be downsized by medication, was 
on the list of preoperative diagnosis, the patient was unable 
to afford the additional medical cost. Moreover, there was 
no evidence of lymph node involvement or distant metasta-
sis despite the big size of the mass, favoring the diagnosis 
of some kind of tumor with good biology which may gain 
benefit from surgical resection. Altogether, we decided to 
performed a standard oncologic resection.

In conclusion, the reported cases of leiomyoma of the 
pancreas share many unique features. Previous reported 
cases were present as a small, incidentally found mass 
in middle age patient. We have reported the first case of 
leiomyoma of the pancreas in a young woman with a large 
symptomatic mass.

Fig. 3   Pathology. a The pancreaticoduodenectomy specimen, cut sur-
face at the head of the pancreas showing a circumscribed yellowish-
white round mass with a solid whirling pattern, measured 14 × 12 cm. 
There were various sizes of pockets,  containing clear fluid over the 
surface noted. No evidence of hemorrhagic or necrotic changes. b, c 
Micrographs in H-E staining of tumor and pancreatic tissue; b At the 
upper part revealed hypercellular tumor with scattering foci of ductal 
structures, and the pancreatic tissue with a section of pancreatic ducts 
(arrow) presented at the lowest part. c) The hypercellular stromal 

tumor comprised of spindle cells with fibrillar cytoplasm, arranged in 
fascicles, with the ductal part lining by simple columnar epithelium 
with focal stratification, no mitosis activity seen. d–f Immunohisto-
chemical staining; d Cytokeratin 7 (CK 7), e Cluster of differentiation 
117 (CD 117/c-kit), f Alpha smooth muscle actin (SMA), the epithe-
lium of ductal structures in tumor and at pancreatic duct expressed 
CK 7(D), inset (magnified area *), and the cytoplasm of spindle 
tumor cells were positive for SMA (f), both epithelial and stromal 
tumor tissue were negative for c-kit (e)
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