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Abstract
Granular cell tumors, also called Abrikossof's tumors, were 
originally described by Abrikossof A in 1926. The first case 
of a pancreatic granular cell tumor was described in 1975 
and only 6 cases have been reported. We describe a case 
of granular cell tumor in the pancreas showing pancreatic 
duct obstruction. Because imaging studies showed 
findings compatible with those of pancreatic carcinoma, 
the patient underwent distal pancreatectomy. Histological 
examination showed that the tumor consisted of a nested 
growth of large tumor cells with ample granular cytoplasm 
and small round nuclei. The tumor cells expressed S-100 
protein and were stained with neuron-specific enolase 

and periodic acid-Schiff, but were negative for desmin, 
vimentin, and cytokeratin. The resected tumor was 
diagnosed as a granular cell tumor. To our knowledge, this 
is the seventh case of Granular cell tumor of the pancreas 
to be reported.
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INTRODUCTION
Granular cell tumors (GCTs) are rare benign neoplasms of  
Schwann cell origin and have been found in virtually every 
location in the body, including breast[1], pituitary[2], central 
nervous system[3], respiratory tract[4], and gastrointestinal 
tract[5,6]. Supportive evidence that GCT arises from Sch­
wann cells comes from the findings[7,8] that GCT cells 
contain S-100 protein, a unique acidic protein that is 
present in Schwann cells and satellite cells of  ganglia but 
not often in nonneural soft tissue tumors. GCT of  the 
pancreas is extremely rare and, to date, only 6 cases have 
been reported. We report an additional case of  pancreatic 
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GCT and describe certain aspects of  its clinical, radiologic, 
and histologic features.

CASE REPORT
A 39-year-old woman presented with mild unspecific 
abdominal pain for about 1 mo. In a local hospital, she 
initially had ultrasound of  the abdomen, which identified 
a dilated main pancreatic duct from body to tail of  the 
pancreas. She was referred to our hospital for evaluation 
of  the pancreatic tumor. Twelve years previously, the 
patient underwent extraction of  the left adrenal gland for 
primary aldosteronism. Otherwise, her past medical history 
was noncontributory. By conventional ultrasonography, 
the tumor was revealed as a hypoechoic area in the body 
of  the pancreas. Endoscopic ultrasonography (EUS) 
showed a homogeneous solid mass with a regular border 
that appeared hypoechoic compared with the normal 
pancreatic parenchyma (Figure 1). Computed tomography 
(CT) demonstrated a 2 cm × 2 cm low-density lesion 
located in the body of  the pancreas with dilatation of  the 
main pancreatic duct. The early phase of  dynamic CT 
revealed a slightly less enhanced mass in the pancreatic 
body compared to normal pancreatic tissues (Figure 2A). 
However, the tumor demonstrated gradual enhancement 
at the delayed phase of  dynamic CT (Figure 2B). On 
magnetic resonance imaging (MRI), the tumor of  the 
pancreas body was hypointense on a T1-weighted image 
(Figure 3A). In contrast, the peripheral and central areas of  
the tumor were, respectively, hypointense and hyperintense 
on aT2-weighted image (Figure 3B). The mass did not 
infiltrate the portal vein or celiac artery. The patient 
underwent endoscopic retrograde cholangiopancreatogra
phy, which showed a normal proximal pancreatic duct and 
a stricture in the midpancreatic duct with a dilated distal 
pancreatic duct (Figure 4). Cytological examination on 
material from the region of  the narrowing was negative 
for malignant cells. Routine laboratory studies were 
normal. Carcinoembryonic antigen and cancer antigen 
19-9 remained in the normal range. The preoperative 
differential diagnosis was pancreatic tumor including 
pancreatic adenocarcinoma. Laparotomy revealed that the 
tumor originated from the pancreatic body. There was no 
extension to adjacent organs, and no metastatic lesions 
were found. Distal pancreatectomy and splenectomy 
were performed. Histological examination confirmed 
that the tumor was completely resected. The margin was 
free of  tumor cells, and none of  7 regional lymph nodes 
examined showed metastasis. The post-operative course 
was uneventful. Macroscopically, approximate 22mm × 
20mm × 20 mm in diameter of  whitish tumor was located 
in pancreatic body. The tumor encircled and narrowed the 
main pancreatic duct, and its upstream main pancreatic 
duct was dilated. Microscopic study showed a well-limited 
nodule made up of  large clusters of  benign cells with 
small nuclei and abundant granular cytoplasm (Figure 5A), 
which were weakly positive with the periodic acid-Schiff  
staining. S-100 protein staining was also positive in the cell 
cytoplasm by immunohistochemistry (Figure 5B). The 

final diagnosis was a granular cell tumor of  the pancreas 
narrowing the main pancreatic duct.

DISCUSSION
The first reported case of  granular cell tumor was in 
1926 by Abrikossoff[9]. The tumor was found in the 
skeletal muscle of  the tongue. Although this type of  
tumor is known to arise in every part of  the body, GCT 
of  the pancreas is very rare. Only six cases of  GCT of  
the pancreas had been reported[10-15] previously, and the 
characteristics of  these cases are sumarized in Table 1. 
Because of  the rarity of  pancreatic GCT, the characteristic 
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Figure 1  EUS image of pancreatic GCT. The tumor showed a homogeneous 
pattern and regular borders (arrow). EUS: Endoscopic ultrasonography; GCT: 
Granular cell tumor; MPD: main pancreatic duct; PV: portal vein.
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Figure 2  CT image of pancreatic GCT. A: CT showing poor enhancement of the 
tumor compared with that of the surrounding pancreatic parenchyma at early phase 
o dynamic CT (arrow); B: CT showing gradual enhancement of the tumor at delayed 
phase (arrowhead). CT: Computed tomography. 



epidemiology, clinical symptoms and radiological findings 
cannot be clarified. Although GCT is usually benign, 
malignant cases have been reported in subcutaneous leg 
tissue and esophagus (1%-2% of  all GCT)[16]. There are 
reports of  cases that have recurred or metastasized despite 
having a benign histological appearance. Although the 
morphology cannot reliably predict the biological behavior 
of  GCT, local recurrence, rapid growth to a size greater 
than 4 cm, and an infiltrative pattern of  growth should 
raise concerns about the possibility of  malignancy[17-19].

Histopathologically, the present case of  GCT showed 
diffuse oval tumor cells with low grade atypia and 
eosinophilic granules were found within the tumor cells. 

Positive PAS staining and immunohistochemical staining 
for S-100 protein and neuron specific enolase in the tumor 
provided the evidence for the diagnosis of  GCT[20,21].

The preoperative diagnosis of  pancreatic GCT is 
very difficult since, as mentioned, the characteristics of  
pancreatic GCT have not so far been clarified because this 
tumor is very rare. An accurate preoperative diagnosis of  
this tumor could not be made in all patients of  pancreatic 
GCT. In 6 cases of  pancreatic GCT, 3 patients had been 
misdiagnosed as having pancreatic cancer and resected 
surgically[12,13,15]. We also misdiagnosed this tumor as 
pancreatic cancer since it was seen as a low density mass in 
the pancreas which showed marked delayed enhancement 
during dynamic CT. In addition, ERCP demonstrated 
obstruction of  the main pancreatic duct by the tumor. 
Though obstruction of  the main pancreatic duct is one 
of  the characteristics of  malignant pancreatic tumors, 
this could not distinguish between malignant pancreatic 
tumors and pancreatic GCT since pancreatic GCT also 
exhibits obstruction of  the main pancreatic duct[11-13]. 
There were, however, image findings distinct from those 
generally observed in pancreatic carcinoma. For example, 
the tumor showed a mass with a regular border by EUS 
and with different intensity between the peripheral and 
central area on the T2-weighted image of  MRI. To our 
knowledge, there are no previous reports about the char­
acteristics of  MRI images of  pancreatic GCT. In another 
organ, Kudawara described a GCT of  the subcutis of  
the trunk showing as hypointense mass on T2-weighted 
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Figure 3  MRI findings of pancreatic GCT. A: The tumor showed a hypointense 
mass in the T1-weighted image (arrow); B: The surrounding and center of the 
tumor were hypointense and hyperintense on T2-weighted image, respectively 
(arrowhead). MRI: magnetic resonance imaging.

Figure 4  ERCP showing the stricture and the dilatation in the distal pancreatic 
duct (arrow). ERCP: Endoscopic retrograde cholangiopancreatography.
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Figure 5  Histological findings. A: Microscopic study showed a well-limited nodule 
made of large clusters of benign cells with small nuclei and abundant granular 
cytoplasm; B: S-100 protein staining was positive in the cell cytoplasm. 



images since the tumor had abundant interstitial collagen 
fibers and a smaller amount of  cellular components[22]. In 
contrast, Mukherji described GCT of  the subglottic region 
appearing as heterogeneously increased signal intensity 
on T2-weighted images[23]. These findings of  MRI in 
other organs were inconsistent with those of  our case. 
Therefore, it is difficult to determine the characteristics of  
GCT since there are differences in the cellular density or 
surrounding area in every organ. Recently, it was reported 
that EUS- or CT-guided FNA is helpful for making the 
diagnosis of  a pancreatic tumor[24,25]. However, FNA could 
not confirm the final diagnosis of  GCT[14]. The final and 
exact diagnosis depends on the histopathological testing of  
the tissue specimen.

In conclusion, we experienced a case of  pancreatic 
GCT with obstruction of  the pancreatic duct. CT may be 
the best method to detect pancreatic GCT with respect 
to the location and size of  the tumor, but accurate 
preoperative diagnosis remains very difficult. Although 
GCT is a rare disease, we should consider the possibility 
of  GCT in the differential diagnosis of  less enhanced 
tumors of  the pancreas with pancreatic duct obstruction.
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Table 1  Summary of the characteristics of the 6 cases of the granu;ar cell tumor of the 
pancreas found in the literature

Author Age Sex Locarization Size (mm) Treatment

Wellman et al[10] 29 M Head 6 × 4 × 3 -
Sekes et al[11] 31 F Head 5     Pancreaticojejunostomy
Seidler et al[12] 62 F Tail 7 × 5     Distal pancreatectomy
Bin-Sagheer et al[13] 50 F Body-Tail -     Distal pancreatectomy
Méklati et al[14] 26 F Body-Tail 5     Distal pancreatectomy
Nojiri et al[15] 58 M Head 13 Pancreatoduodenectomy
Present case 39 F Body 20     Distal pancreatectomy


