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Invading the Pancreas- A Masquerader for 
Pancreatic Head Mass

Case Report

CASE REPORT
A 34-year-old female patient was referred to the Department of 
Radiodiagnosis for CECT abdomen and pelvis from the Liver 
Transplant and Hepatopancreaticobiliary (HPB) Department. She 
had presented with abdominal pain, vomitings and heaviness 
since 3 months. There was no significant medical or surgical 
history. Ultrasound Sonography (USG) and CT scan performed in 
other hospital reported an exophytic hepatic mass and hence was 
referred. Her clinical examination, Liver Function Tests (LFTs) and 
serum tumour markers were normal.

Contrast enhanced Computed Tomography was performed which 
revealed 11.8×9.9×13.8 cm sized, large heterogeneously hypo to 
isodense mass lesion in the pancreaticoduodenal groove with few 
necrotic areas on unenhanced phase. The lesion was not seen 
separate from the pancreatic head and serosal surface of medial wall 
of second part of the duodenum [Table/Fig-1]. A small central cystic 
area with blood-fluid level suggestive of intratumoural haemorrhage 
was also seen. Superolaterally, the lesion extended upto inferomedial 
surface of the liver with indistinct fat planes and pressure effect 
on the gall bladder [Table/Fig-1]. The enhancement was seen 
predominantly in the arterial phase with dilated gastroduodenal, 
superior pancreatico-duodenal arteries and few tortuous collateral 
channels from the right hepatic artery [Table/Fig-2]. The lesion 
drained through multiple channels into the superior mesenteric 
vein and main portal vein with their resultant dilatation [Table/Fig-2]. 
The bulk of the tumour was seen postero-lateral to the Common 

Priyanka Gopinath Ghodekar1, Aniruddha V Bhosale2, Dinesh K Zirpe3, Bipin B Vibhute4



Keywords:	Duodenum, Immunohistochemistry, Neuroendocrine tumour, Whipple’s surgery

ABSTRACT
Gastrointestinal Stromal Tumours (GISTs) are the most common mesenchymal tumours of the gastrointestinal tract commonly 
arising from stomach and small intestine. Duodenal GISTs are rare. Though uncommon, GISTs can arise from the omentum, 
mesentery, gallbladder as well as retroperitoneum and are defined as Extra GISTs (EGIST). Authors have reported a case of large 
GIST arising from the second part of the duodenum and mimicking the large pancreatic head mass in a 34-year-old female patient 
presented with abdominal pain and vomitings. The Contrast Enhanced Computed Tomography (CECT) revealed a large enhancing 
mass in the pancreatico-duodenal groove not separated from pancreatic head. Whipple’s surgery was performed. Histopathology 
and Immuno-histochemistry report revealed the duodenal GIST with pancreatic infiltration with high risk for metastases according 
to mitotic index and size. Sometimes large duodenal GISTs can make the diagnosis difficult radiologically due to invasion of 
pancreatic head and mimic as primary pancreatic head tumour.

[Table/Fig-1]:	 (a,b): Non contrast images in axial and coronal planes showing the 
predominantly solid lesion with few cystic areas in the pancreaticoduodenal groove, 
not seen separate from the D2 of duodenum (arrow) and medially pancreatic head.
GB: Gall bladder

[Table/Fig-2]:	 (a, b): Axial images in arterial phase showing enlarged common hepatic 
(arrow in a), gastroduodenal arteries (arrow in b) with their branches supplying the 
tumour and early filling of portal venous system suggesting intratumoural shunting. 
Pancreatic head- arrowhead in b. (c): Coronal image in arterial phase showing dilated 
and early contrast filled portal vein and SMV. Splenomegaly was also noted.
SMV: Superior mesenteric vein

Bile Duct (CBD) [Table/Fig-3,4] with mild prominence of proximal 
CBD and pancreatic duct. As a result mild splenomegaly was also 
noted. No enlarged regional lymph nodes, hepatic metastases 
or intra-abdominal deposits were identified. Rest of scan was 
unremarkable. Exact origin of the mass lesion either duodenal or 
pancreatic head was difficult to ascertain, so imaging differentials 
of GIST, Non-functional Neuroendocrine Tumour (NET) and Solid 
Pseudopapillary Epithelial Neoplasm (SPEN) of the pancreas were 
given. Fine Needle Aspiration (FNA) or biopsy was not performed to 
avoid the risk of tumour seeding and bleeding.

Positron Emission Tomography-Computed Tomography (PET-CT) 
scan was performed which was negative for metastases. Therefore, 
after discussion in the multidisciplinary team, the decision of resection 
of the lesion with Whipple’s surgery was planned. During surgery, 15 x 
10×7 cm size mass lesion was identified adjacent to inferior surface 
of liver, duodenum (D1,D2) and porta superiorly, medially involving 
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Postoperative course was uneventful. Patient was discharged with 
feeding jejunostomy. On third week follow-up, feeding jejunostomy 
was removed. As histopathology revealed probable malignant 
potential with high risk for metastases, oncologist opinion was 
taken and patient was started with adjuvant Imatinib for 3 years. 
She had been advised for regular follow-up at 3 months, 6 months 
and one year.

DISCUSSION
GISTs are rare tumours with an annual incidence of 10-15 per 
million [1]. However, they are the most common mesenchymal 
tumours of the Gastrointestinal Tract (GIT) and mostly arise 
from the stomach (60%), jejunum and ileum (30%) [2]. Duodenal 
GISTs constitute 30% of primary duodenal tumours and less than 
5% of GISTs [3]. EGISTs arise from urinary bladder, gallbladder, 
omentum and mesentery and should be clearly separated from 
the GITs [4]. EGIST arising from the pancreas are very rare [5]. The 
most common location of the pancreatic GISTs was the head of 
pancreas, followed by the tail of pancreas [6].

GISTs originate from the interstitial cells of Cajal in the GIT. These 
cells are present in other organs too, hence GIST subsets may 
also exist [7]. They are usually asymptomatic [5]. In symptomatic 
patients, the clinical symptoms include abdominal pain, flatulence, 
vomiting, ileal bleeding, anaemia and weight loss. It can be 
diagnosed incidentally from radiologic imaging [8,9]. The patient 
mentioned, presented with pain and vomiting due to compression 
of duodenum by the mass.

The imaging findings including CT features of GISTs vary greatly. They 
primarily depend on the size and aggressiveness of the tumour and 
the time of presentation. Small GISTs are predominantly solid with 
homogeneous moderate enhancement. Large GISTs are typically 
hypervascular, enhancing masses with areas of heterogeneous 
appearance due of necrosis, haemorrhage or cystic degeneration. 
The findings in the above case were large mass having heterogenous 
enhancement in the arterial phase and necrosis. Ulceration and 
fistulisation to the gastrointestinal lumen are also common features. 
The tumours displace adjacent organs and may invade the structures 
in advanced cases, as in pancreatic invasion [10,11]. They can be 
non-specific in case of EGIST those arise from pancreas.

Because of the hypervascular nature and enlarged arterial and 
venous channels in this case, the imaging differential of non-
functional NET was also considered. Being a young female patient 
and an area of haemorrhage with leveling, another differential of 
SPEN of the pancreas was kept.

Primary duodenal GISTs are generally large, well-defined, 
heterogeneously enhancing, hypervascular masses with a prominent 
mixed growth pattern on CT. Cai PQ et al., found duodenal GISTs 
with prominent blood supply having intratumoural vasculature and 
veins in their arterial phase [12].

head of pancreas and inferiorly extending upto inferior vena cava, 
right renal hilum. Reconstruction with pancreatico-jejunostomy, 
hepatico-jejunostomy and gastro-jejunostomy was performed. The 
specimen was sent to histopathological examination.

On gross pathology, a tumour was seen predominantly involving 
head of pancreas and wall of duodenum and cut section revealed 
solid, grey white appearance. Microscopy revealed tumour arising 
from the muscular layer of duodenum with infiltration into the 
pancreatic head. It consisted of ovoid and spindle shaped tumour 
cells [Table/Fig-5] with hyperchromatic nuclei and moderate 
pleomorphism [Table/Fig-5,6]. Less than 5/50 High Power Field 
(HPF) mitosis was observed. Accordingly, the patient was having 
high metastatic risk as the tumour size >10 cm and mitosis <5/50 
HPF. On Immunohistochemistry (IHC), The tumour cells expressed 
CD34 and DOG1 with weak expression of CD117/ c-KIT and Mib1 
labeling index of 15%.

[Table/Fig-3]:	 Portal phase axial (a) image revealing tumour inseparable from D2 
(arrowhead) and pancreatic head (arrow). Coronal image (b) with dilated portal vein. 
(c): Sagittal images showing CBD (arrow) traversing through the lesion and pancreatic 
duct (arrowhead).
CBD: Common bile duct

[Table/Fig-4]:	 (a,b): Venous phase axial image revealing the opening of CBD (long 
arrow) in the D2 (arrowhead in a). Pancreatic duct has been shown in image b as 
an arrowhead.
CBD: Common bile duct

[Table/Fig-5]:	 a) Histopathology images with Haematoxylin and Eosin (H&E) 
showing spindle shaped tumour cells in low power field (40x); b) High Power Field 
(HPF) (400x magnification) image on the right showing nuclear pleomorphism and a 
mitotic figure (arrow).

[Table/Fig-6]:	 Histopathology (H&E stain) image in high power (400x magnification) 
field showing nuclear pleomorphism, atypia and high nuclear to cytoplasmic ratio.
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Through Endoscopic Ultrasound-Fine Needle Aspiration (EUS-FNA) 
38-89% of luminal GISTs can be diagnosed [13]. It is higher for 
pancreatic lesions and further better accuracy (75-96%) was reported 
for adenocarcinomas [14]. FNA or biopsy was not performed in this 
case to avoid the risk of tumour seeding and bleeding.

Microscopically, the tumour consists of a spindle cell type (60-70%) 
or an epithelioid type (20-30%) or as a mixture. GISTs typically 
express the c-KIT protein (CD 117). Other typical markers for 
GISTs are the antibody Discovered on GIST-1 (DOG-1), the cell 
surface glycoprotein CD34 (70%), and ASMA (40%). GISTs are 
mostly negative for desmin and S-100 [15-17]. In the above case, 
microscopy revealed tumour arising from the muscular layer of 
duodenum with infiltration into the pancreatic head. It consisted of 
ovoid and spindle shaped tumour cells with hyperchromatic nuclei, 
moderate pleomorphism and was positive for DOG1 and CD34.

The prognosis of patients with GIST depends on the biological 
behaviour and location. GISTs arising from the distal GIT tend to 
be more aggressive. According to Reith JD et al., nearly half of 48 
patients with EGIST died of metastatic or recurrent tumours within 
an average of 2 years [4]. This reflects that, the prognosis of EGIST 
is similar to GIST arising in the distal GIT with slightly aggressive 
course than the GIST arising from stomach. Fletcher CD et al., and 
Miettinen M and Lasota J used tumour size and mitotic numbers 
to define the criteria for estimating the aggressive behaviour and 
metastatic risk of GIST [1,18]. GISTs are divided into very low (<2 cm, 
<5/50 HPF), low (2-5 cm, <5/50 HPF), intermediate (<10 cm, <5/50 
HPF) and high risk metastases (>5 cm, >5/50 HPF or >10 cm, all 
mitotic numbers). Accordingly the patient was having high metastatic 
risk as the tumour size >10 cm and mitosis <5/50 HPF.

Management for GISTs include primary surgery, neoadjuvant 
chemotherapy followed by surgery, adjuvant therapy after surgery. 
Metastatic and advanced stages require debulking surgery. Resectable 
tumour are treated by surgery either by laparoscopy or laparotomy 
depending on size and location. More than 1 cm tumour free margin 
is considered as potentially curative [19,20]. In case of unresectable 
tumour or with metastatic spread, neoadjuvant chemotherapy with 
imatinib should be performed and surgery after 3-4 months re-
evaluation is generally performed [21,22]. Duodenal GISTs frequently 
metastasize to the liver and the peritoneal cavity, including the omentum 
and the mesentery. Metastasis to the lymph nodes, bones, lungs, or 
subcutaneous tissues may occur rarely [23]. As lymph node metastasis 
is very rare; therefore, radical surgery is generally not needed [15].

CONCLUSION(S)
GISTs arising from duodenum are rare and mostly arise in the 
second part. Frequently, the mass is large making it difficult to 
distinguish from pancreatic head carcinoma or NET as observed 
in the given case. However, duodenal GIST can be differentiated 
from pancreatic head tumours because of its rich vascularity and 
early draining veins. Also, biliary obstruction is rare in duodenal GIST 
unlike pancreatic head tumours. As a radiologist, one should know 
all issues related to different imaging pattern.
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