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Pancreatic leiomyosarcoma (PL) is a very rare, malignant neoplasm with a very poor
prognosis. Here, we examine a novel case of PL with schistosomiasis hematobia. The
patient had been initially misdiagnosed by the first magnetic resonance imaging (MRI). The
second imaging examination demonstrated an enlarged heterogeneous tumor mass in
the body-tail of pancreas. Following image analysis, the patient underwent a
pancreatectomy, splenectomy and lymph node dissections. Sixteen months after the
tumor resection, follow-up computed tomography (CT) and MRI revealed tumor
metastasis in the liver and lung. PL has non-specific clinical manifestations and imaging
characteristics, making early diagnosis very challenging. When it is difficult to distinguish
between benign and malignant pancreatic lesions, short-term imaging follow-up is
preferred. In this case report, we discuss the relationship between PL and
schistosomiasis hematobia.
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INTRODUCTION

Pancreatic leiomyosarcoma (PL) is a very rare, malignant neoplasm occurring in the pancreas,
accounting for 0.1% of tumors primarily arising from pancreas (1–3). It is thought to arise from
nearby the pancreatic duct or pancreatic blood vessels (4). The prognosis of pancreatic
leiomyosarcoma is very poor, with a 5-year mortality rate of 77.8% (4–6). Here, we report a case
of PL with schistosomiasis hematobia.
CASE PRESENTATION

A geriatric female, of over 70 years, presented epigastric pain in April 2013. The patient underwent
MRI, which revealed abnormal signal changes in the body of pancreas, the atrophy of the pancreatic
Abbreviations: PL, Pancreatic leiomyosarcoma; MRI, magnetic resonance imaging; CT, computed tomography; a-AFP,
alpha-fetoprotein; CEA, carcino-embryonic antigen; CA19-9, carbohydrate antigen 19-9; CA-125, carbohydrate antigen 125;
IPMT, Intraductal papillary mucinous tumor; SPEN, solid and papillary epithelial neoplasm.
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tail, dilation of distal pancreatic duct, and less enhancement than
the pancreatic parenchyma (Figure 1). It is difficult to tell if the
pancreatic lesions are benign, premalignant, or malignant
through this imaging alone. Thus, an imaging follow-up was
recommended. In November 2014, the ultrasound imaging
follow-up showed a significantly enlarged mass, which was
confirmed by computed tomography (CT) and MRI
examination. CT also revealed a tumor mass in the body-tail of
pancreas, demonstrating that the mass contains mixed cyst-like
and solid components as well as peripheral patchy calcification
on plain CT. Mild enhancement of the solid components and
non-enhancement of the central necrosis were also present
(Figures 2A, B). MRI showed inhomogeneous hyperintensity
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on T2 weighted images, restricted diffusion on diffusion-
weighted images, and mild inhomogeneous enhancement of
the solid components on the gadolinium-enhanced T1
weighted images (Figures 2C–H). Laboratory testing showed
increased serum ferritin (280.90 ng/ml), while other tumor
markers (such as alpha-fetoprotein (a-AFP), carcino-
embryonic antigen (CEA), carbohydrate antigen 19-9 (CA19-
9), and carbohydrate antigen 125 (CA-125)) were normal. Since
no metastases were found, a pancreatic tumor resection was
performed. A 5 × 5 cm tumor mass was found in the body-tail of
the pancreas with enlarged lymph nodes, surrounding the
hepatic artery, in the laparotomy. Adjacent to the pancreatic
tumor mass, another 2 × 2 cm tumor was found adhering to the
FIGURE 1 | The first abdominal MRI. Both MR T1 (A) and T2 weighted image (B) showed the atrophy of the pancreas and inhomogeneous signal change in the
body and tail of the pancreas. Diffusion weighted image didn’t show the apparent tumor mass-related signal change (C). Gadolinium-enhanced T1 weighted images
including early arterial phase (D), late arterial phase (E) and portal phase images (F), depicted multiple irregular hypointense signals without demonstrating a typical
tumor imaging characteristics, which was regarded as an indeterminate lesion in the pancreas. A recommendation of imaging follow-up was made for the patient.
FIGURE 2 | The second imaging. CT without contrast administration show the significantly enlarged tumor mass with heterogeneous components of central cystic
low attenuation, peripheral solid isointensity and small patchy calcification (A, arrow). Contrast-enhanced CT shows the tumor mass with intermediate enhancement
of the peripheral component and the non-enhanced cyst-like central area (B, arrow). MR T2 (C) and T2 weighted images (D) show heterogeneous hyper-signal
intensity and hypo-signal intensity in the central area of the tumor (arrow). DWI shows the apparent diffusion restriction-induced heterogeneous hypersignal intensity
(E, arrow). Contrast-enhanced MR weighted images of arterial (F), portal (G) and equilibrium phase (H) show the tumor mass with intermediate enhancement of the
peripheral component, the non-enhanced cyst-like central area (arrows).
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splenetic vein. After the tumor resectability was thoroughly
assessed, the patient underwent a pancreatectomy with a
splenectomy and regional lymph node dissection. Histological
analysis showed that the mass located in the pancreatic body and
tail had focal necrosis. The diagnosis of PL was confirmed by
H&E morphology and immunohistochemical staining (Figure
3A). Interestingly, few dead Schistosoma eggs were found in the
tumor tissues (Figure 3B), and a large number of eosinophils
surrounded the Schistosoma eggs. Twenty months after surgery
the patient developed liver and lung metastasis (Figure 4), and
she died three months later.
DISCUSSION

PL is a rare malignant neoplasm, first reported by Ross in 1951 (2).
Fewer than 100 cases of PL have been documented in the literature
Frontiers in Oncology | www.frontiersin.org 3
(7). The mean age of patients is 53.9 ± 14.7 years old (range = 14–
87 years) with an equal incidence rate between men and women
(3, 7). The most common symptoms of PL include abdominal
pain, weight loss, epigastric tenderness, and abdominal mass
formation (8, 9). The size of the tumors is quite variable (from 3
to 25 cm) with median size of 10.5 cm (4, 10). Patients that present
large tumors also display hemorrhagic, necrotic changes, which
are usually associated with a highly aggressive behavior and can be
misdiagnosed as a pseudocyst or cystadenocarcinom in early stage
by imaging. The only potentially curative approach is surgery
before widespread metastasis.

What were the imaging features of PL with Schistosoma
japonicum, and why it was misdiagnosed by first MRI? PL is
characterized by a large heterogeneous mass with peripheral
enhancement via CT scanning while MRI scanning shows
hyperintensity of a mass on T2 weighted images with
peripheral enhancement (7, 11, 12). In the above case, the
A B

FIGURE 3 | Pathological examination. Histology with H&E staining of the excised pancreatic tumor mass shows large pleomorphic, spindle-shaped cells, fibrosis,
which indicate a stromal malignancy (A). Another slide of the tumor shows schistosome in the tumor tissue (B, arrow).
FIGURE 4 | Follow-up images after surgery. Lung CT shows multiple nodules in the lung and thoracic effusion, which indicate the lung and possible pleural
metastasis (A, B, arrow). MR T1 weighted images show a well-demarcated, heterogeneous hypointense signal tumor in the right lobe of the liver with patchy
hypersignal intensities in the central of the tumor (C, arrow). MR weighted images show the tumor mass with heterogeneous hypersignal intensities (D, arrow).
Contrast-enhanced MR weighted images of arterial (E), portal phase (F) show the tumor mass with intermediate enhancement of the peripheral component, the non-
enhanced hypointense signal central area (arrows).
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main imaging characteristic was a heterogeneous mass with a
cystic component due to necrosis at pancreatic body and tail.
These image signs were similar when compared with previous PL
reports, but many of these same features can also be found in
pancreatic pseudocysts (13, 14), mucinous cystic neoplasms (13,
15), intraductal papillary mucinous tumor(IPMT) (16), solid and
papillary epithelial neoplasm (SPEN) (17, 18), and pancreatic
neuroendocrine tumors (19). Since there are no specific imaging
features unique to just PL and the substantial overlap of the
population and symptoms compared with other pancreas
malignant tumors, an accurate differential diagnosis is difficult
to obtain. A cystic lesion of the pancreas, on first MRI, was
misdiagnosed in the above case without further examination,
such as a PET/CT or biopsy.

Was PL induced by S. japonicum or was primary malignant
tumor accompanied with parasitic infection? The host–parasite
interactions during schistosomiasis induce a Th1/Th2 response
by a subset of immune response genes, such as IL-4, IL-6, and IL-
10) (20). S. japonicum is a chronic infection where regulatory
pathways accommodate host permissiveness to schistosome
establishment of productive parasitism (20, 21). Associated
carcinogenesis might be induced, by frequent reinfections, due
to increased proliferation, angiogenesis, mutagenesis, and
oncogene activation (22, 23). While Schistosomiasis-associated
malignant tumors might also be induced by activated
macrophages and leukocytes, many mechanisms remain
unclear (1, 22, 24). There were a few scattered neutrophils
surrounding Schistosoma eggs without microphages in our
presented case, so schistosomiasis may increase PL progression.

In summary, PL has non-specific clinical manifestations and
imaging characteristics, but shares similar imaging appearance
with many other pancreatic neoplasms. When it is difficult to
distinguish between benign and malignant pancreatic lesions,
other examinations (such as PET/CT, biopsy) and short-term
imaging follow-up are preferred. The relationship between
schistosomiasis and PL might be not relevant, but more
clinical evidence is needed to confirm this assertion.
Frontiers in Oncology | www.frontiersin.org 4
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