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Abstract
Context: Imaging of pancreas is a challenging situation.
However rapid evolution of CT has enhanced the diagnostic
accuracy many folds.

Aim: To determine the accuracy of Multi-Detector
Computed Tomography (MDCT) in characterization of
pancreatic masses and to correlate imaging findings with
histopathological diagnosis.

Material and methods: This prospective study was carried
out on patients in Nizam's Institute of Medical Sciences,
Hyderabad from December 2016 to April 2018. A total of
histopathologically proven 35 consecutive cases with
primary pancreatic masses were analyzed.

Results: There were 17 males and 18 females with age
range from 18 to 83 years. Maximum were in 4th to 6th

decade. The final histopathology examination (HPE)
diagnosis included adenocarcinoma in 24 (68%), solid
pseudopapillary epithelial neoplasm (SPEN)-3
(8.5%),Neuroendocrine tumors (NET)-3 (8.5%), serous cyst
adenoma-2 (5.7%), mucinous cyst adenoma-1 (2.8%),
Intraductal Papillary Mucinous Neoplasm (IPMN)-1 (2.8%)
and Gastrointestinal stromal tumor (GIST)-1(2.8%). There
were 5 cases where the radiological diagnosis did not
correlate with pathological diagnosis. Mimics of ductal
adenocarcinoma are NET and cystic neoplasm in our series.
The overall diagnostic accuracy of CT was 85%.

Conclusion: Pancreatic ductal adenocarcinoma is the most
common malignancy followed by NET and cystic neoplasms.
Though extremely rare, GIST can also occur. Overall, the CT
has diagnostic accuracy of 85%. Since feasibility for
resection and prognosis are different for each type of the
tumors, definite early diagnosis is essential.
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Radiology; Computed tomography

Introduction
Pancreatic cancer is the seventh most common leading cause

of global cancer deaths in industrial countries and accounting for
4.5% of all deaths caused by cancer in 2018. It is the third most
common cause of cancer death in USA [1]. Based on function,
the pancreatic neoplasms are classified as exocrine and
endocrine tumors. Exocrine tumors include ductal
adenocarcinoma (99%), cystic neoplasms and intra-ductal
papillary mucinous neoplasms. Endocrine tumors originate from
islet cells. Now it is thought that these tumors arise from
pluripotent stem cells in ductal epithelium [2]. The presentation
of these tumors can syndromic or non-syndromic. The third type
of tumours includes mesenchymal tumors arising from
connective tissue, lymphatic vessels, and neuronal tissue of
pancreas. Imaging of pancreas is a challenging situation.
However rapid evolution of CT has enhanced the diagnostic
accuracy many folds. In the recent years, large volume of
coverage, multi-planner-reconstructions, and curved planner
reconstructions helped in improved diagnosis and staging of
tumors. CT scan has a sensitivity and specificity of 89% and 90%
[3].

Aim and Objective
To determine the accuracy of Multi-Detector Computed

Tomography (MDCT) in characterization of pancreatic masses
and to correlate imaging findings with histopathological
diagnosis.

Materials and Methods
This prospective study was carried out from December 2016

to April 2018. A total of histopathologically proven 35
consecutive cases with primary pancreatic masses were
analyzed. Prior written consent was taken from the patients and
their attendants after explaining the procedural aspects of the
study to them. Subjects with clinical suspicion or sonological
diagnosis of pancreatic tumors underwent CT studies which
were performed using a 16 slice multi detector CT. Triple phase
CT with oral and IV contrast study was done in all cases.
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CT scans were reviewed to detect the pancreatic mass as well
as to characterize them. Images were analyzed in terms of site,
size, attenuation, enhancement pattern, local spread including
vascular invasion and distant spread. Morphology of rest of
pancreas, ductal dilatation and rest of the abdominal organs was
also evaluated. Finally, radiological diagnosis was compared with
histopathological diagnosis.

Results
Total 35 HPE proven pancreatic tumors were analyzed. There

were 17 males and 18 females with age range from 18 to 83
years. Maximum were in fourth to sixth decade (n=20) followed

by second to fourth (n=7) and more than sixth decade (n=7).
Only one case was 18-years female (Solid Pseudopapillary
Epithelial Neoplasm). The radiological diagnosis was correlated
with histo-pathological diagnosis. The final HPE diagnosis
included adenocarcinoma in 24(68%), SPEN-3(8.5%),
NET-3(8.5%), serous cystadenoma-2 (5.7%), mucinous
cystadenoma-1(2.8%), IPMN 1 (2.8%) and Gastrointestinal
stromal tumor (GIST) 1(2.8%). There were five cases where the
radiological diagnosis did not correlate with pathological
diagnosis (Table 1) (Figures 1-5). Mimics of ductal
adenocarcinoma are NET and cystic neoplasm in our series. The
overall diagnostic accuracy of CT was 85%.

Table 1: Cases are showing discrepancy in radiological and histopathological diagnosis.

Case number Radiological diagnosis Pathological diagnosis Figure number

Case 11 Adeno ca NET Figure 1

Case 13 Adeno ca Mucinous neoplasm Figure 2

Case 22 Mucinous cyst adenoma SPEN Figure 3

Case 33 Adeno ca NET Figure 4

Case 34 NET GIST Figure 5

Figure 1: (60 y/F) Large ill-defined minimally enhancing mass
with positive double duct sign and duodenal infiltration
appearing as adeno carcinoma and HPE turned out to be NET.

Figure 2: (53 y/F) Contrast enhanced image reveals large
minimally enhancing ill-defined mass infiltrating coeliac axis
with calcific foci in body of pancreas, thought to be adeno
carcinoma and HPE Mucinous neoplasm.

Figure 3: (45 y/F) Well defined hypodense minimal
peripherally enhancing mass in distal body/tail of pancreas
with a radiological diagnosis of mucinous cyst adenoma, final
HPE was SPEN.

Figure 4: (46 y/M) A case of NET diagnosed as adeno
carcinoma on CT due to minimal enhancement with areas of
necrosis.
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Figure 5: (50 y/F) Brilliantly enhancing mass in head of
pancreas proven to be GIST. Pre-operative diagnosis was NET.

Discussion
According to WHO 2010 classification, the pancreatic

neoplasms are classified as epithelial tumors include benign,
premalignant, malignant lesions, NET include non-functioning
and functioning, syndromic and non-syndromic neoplasms and
miscellaneous neoplasm. Ductal adenocarcinomas account for
90% of all pancreatic neoplasms. Most of patients are over 60
years of age and common in both male and female. They occur
in pancreatic head in 62%, 26% in body, and 8% in tail [4]. The
tumors are highly invasive and often elicit desmoplastic reaction.
Earliest imaging finding is pancreatic ductal dilatation and 60%
may not have visible mass. Double duct sign is highly specific of
pancreatic head malignancy[4]. These tumors are hypodense on
plain scan and appear iso/hypo to rest of enhancing parenchyma
on CECT (Figures 6 and 7).

Figure 6: Reveals a case of adeno carcinoma in a 42 y/M
presented with loss of weight and loss of appetite HPE of liver
metastasis confirmed the diagnosis.

Figure 7: (47 y/F) Plain and CECT reveal ill-defined hypodense
mass appearing hypo to enhanced pancreatic parenchyma
invading into duodenum. Both CT and HPE diagnosis was
adeno carcinoma.

Rarely these tumors may be cystic/necrotic mimicking cystic
neoplasm and rarely contain calcification (Figure 8) [5].

Figure 8: (58 y/M) Adeno carcinoma appearing hypodense
peripherally enhancing mass in body of pancreas. It is
mimicking cystic neoplasm of pancreas. The pancreatic duct is
dilated distally.

About 71% of our series are adenocarcinomas, predominantly
situated in head (61%). All 24 cases of ductal adenocarcinomas
had correct diagnosis on both CT and HPE. Three cases thought
to be adenocarcinoma, but turned out to be NET (2) and
mucinous neoplasm (1) (Figures 1, 2 and 4).

Kim et al. identified that high grade NET, SPEN, Focal
autoimmune pancreatitis and Groove pancreatitis are important
mimics of ductal adenocarcinoma [6].

Neuroendocrine Tumors (NET)
NET accounts for 1-5% of pancreatic neoplasms and arise

from endocrine part of pancreas [7]. Now it is thought that
these tumors arise from pluripotent stem cells in ductal
epithelium [2]. It occurs predominantly in male over 50 s. Mostly
these tumors are sporadic but may be associated/part of MEN1,
VHL, NF1. Non-functional tumors are large and present with
mass effect whereas functional tumours are small (less than 3
cms), presenting with functional symptoms. In general, Islet
tumors are hyper-enhancing. They may be within the gland or
exophytic. Characteristically these lesions lack in desmoplastic
reaction as in ductal adenocarcinoma and pancreatic ductal
dilatation is rare (Figure 9) [7].

Figure 9: 42 y/F Presented with pain abdomen watery
diarrhoea, vomiting, and hypokalaemia raised PTH level.
Densely enhancing mass in head of pancreas without ductal
dilatation. Typically, it is a NET.

NET characteristically do not show calcification and larger
lesion have areas of necrosis. Peripheral arterial phase
enhancement is characteristic of these lesions. Out of 3, one had
typical CT feature and HPE correlated well. Two cases of NET
were misdiagnosed as adenocarcinoma on CT (Figures 1 and 4).
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In one of those 2 misdiagnosed cases, due to IHBRD and
ductal dilatation, the diagnosis of ductal adenocarcinoma was
entertained. Kim et al. stated that high grade NETs, small SPT,
metastasis, groove pancreatitis may mimic pancreatic ductal
adenocarcinoma [6]. Sometimes they may have dilatation of PD
as in our case (Figure 1). Because of minimal enhancements,
one of our cases was misdiagnosed as adenocarcinoma (Figure
4). But on retrospective analysis the absence of ductal dilatation
should have prompted us for correct diagnosis. Absence of
dilatation of PD, tumor thrombus and hyper vascularity of liver
metastasis are clues to diagnosis of NET. There was a case that
showed brilliant enhancement on CT with no ductal dilatation
and spread. It was thought to be NET on CT, but it turned out as
GIST on HPE, which was a surprise.

Cystic Pancreatic Neoplasms

Serous cyst adenoma
Cystic pancreatic neoplasms are relatively uncommon

accounting for only 1% of pancreatic tumors [8]. Serous
cystadenoma is divided into micro/macrocytic tumors. These
tumors occur in females of 7th decade. Hence it is known as
grandmother tumor [8]. Despite predilection for females, it can
occur in males. The classic appearance of microcystic adenoma
is of large hypodense mass composed of conglomeration of
small cysts, each one less than 2 cms (Figure 10).

Figure 10: 28F CECT images reveal well defined hypodense
minimally enhancing mass in head of pancreas diagnosed as
serous cyst adenoma.

Multiple thin densely enhancing septations due to high
vascularity give an appearance of honeycomb pattern. The
supplying vessels are frequently enlarged. Another important
feature is central hyperdense scar with calcification [9].
Sometimes these tumors may be very large replacing entire
parenchyma. The tumor markers are within normal limit.
Macrocystic tumors are always benign and characterized by uni
or multi locular cysts greater than 2 cms frequently occurring in
females over 50 years of age. Sometimes, it is difficult to
differentiate them from mucinous cystic neoplasms. Location in
the pancreatic head, lobulated contour and lack of septal
enhancement are specific for macrocystic serous cyst
adenoma. The imaging findings and age of the patient were
characteristic in both patients of our series. Hence, CT and HPE
diagnosis were correlated in both of them.

Mucinous neoplasms
Mucinous cystic neoplasms are common cystic neoplasms

occurring in middle aged women. Hence known as mother
tumor and are potentially malignant. Most of them are
asymptomatic but may present with nonspecific abdominal
symptoms. Typically, they occur in body and tail of pancreas
appearing as uni/multilocular cyst having round/lobulated
contour. These lesions tend to be large with peripheral
calcification in 16% of cases [10]. Multiple enhancing septation
and solid mural nodules are typical radiologic findings of
mucinous cystic neoplasm. Peripheral calcification is an
important feature which differentiates from serus cyst adenoma
which is seen at centre. Occasionally communication pancreatic
duct and cystic neoplasm is present. There is a spectrum of
mucinous cystic neoplasms from benign to malignant, but
confident exclusion of malignancy is rarely possible on basis of
imaging alone. Cyst fluid may have elevated CEA. Studies have
shown that presence of calcification, thick wall>2 mm, septation
correlated with 95% of risk of malignancy [11]. The only case of
mucinous cyst adenoma had preoperative diagnosis of ductal
adenocarcinoma (Figure 2) and another case had preoperative
diagnosis of mucinous cyst adenoma was changed to SPEN on
HPE (Figure 3).

A 53-year-old female patient had large minimally enhancing
hypodense mass with calcific foci in body of pancreas infiltrating
coeliac axis, thought to be adenocarcinoma and HPE Mucinous
neoplasm. Because of well-defined minimally enhancing mass
with small mural nodule in tail of pancreas in a 45 female
patient we made the diagnosis of mucinous neoplasm; but it
turned out to be SPEN. Age, site and large cystic appearance
favoured mucinous neoplasm (Figure 3). In a study by Jonson et
al. 47% of serous lesions and 50% of mucinous
cystadenocarcinoma were judged atypical on basis of CT findings
[12]. More recently a case series from same institute described
10 of 18 primary cystic neoplasms as atypical based on imaging
features [13].

Solid pseudopapillary tumor
These are uncommon neoplasms with low malignancy

potentially occurring predominantly in young females second
decade (daughter tumor). Calcifications, cystic changes, internal
hemorrhage due to weak vessels are characteristic [14]. They
appear as a large mixed solid cystic lesion that occurs most
commonly in head or tail of pancreas. They tend to be well
encapsulated and contain hemorrhage and more solid
enhancing component at periphery. The capsule also enhances
with contrast. Fluid-fluid level and peripheral calcifications also
seen. Biliary or PD dilatation is uncommon. The lesions are of
low malignant potential. Even if metastasis or vascular invasions
are seen in SPEN, surgery is curative. Hence early recognition is
essential.

Two cases of SPEN had typical features and third case was
diagnosed as Mucinous neoplasm due to large cyst with small
mural nodule and HPE revealed SPEN (Figures 3, 11 and 12).
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Figure 11: (18 y/Female) Presented with pain in right upper
quadrant of abdomen. On CT There is a cystic SOL with
enhancing solid component at periphery in head of pancreas.
Note there is no dilatation of PD or biliary channels. CT scan
and HPE diagnosis were SPEN.

Figure 12: Young female with SPEN in head of pancreas
appearing cystic peripherally enhancing mass and enhancing
solid component at periphery.

Intraductal Papillary Mucinous Neoplasm (IPMN)
These are tumours of low-grade malignancy, commonly

occurring in elderly male. Hence it is known as grandfather
tumors. They have predilection for ductal epithelium and may
be predominantly cystic or papillary in composition. There is
excess mucin production and dilatation of pancreatic duct or
cystic dilatation of side branch. Presence of multifocal cysts
supports the diagnosis and the demonstration of
communications between cystic lesion and pancreatic duct is
diagnostic of IPMN. There may be atrophy of parenchyma and
can be classified as main duct type, segmental, branch duct type
and diffuse variety [15]. In our study there was a single case of
IPMN which was typical on CT (Figure 13).

Figure 13: (65/M) Grossly dilated PD and side branches
diffusely involving entire pancreas, typical of IPMN.

ERCP typically demonstrates mucin secretion from bulging
papilla with a dilated MPD. In a study by Kim et al. CBD
dilatation, MPD dilatation, solid component and pancreatic
atrophy were predictors of malignancy [16].

Gastrointestinal Stromal Tumor (GIST)
GIST can occur in GIT from oesophagus to anus. Sometimes

omentum, mesentery or retroperitoneum are also involved.
Rarely prostate and gall bladder are involved. GIST in pancreas is
extremely rare. Only 7 cases are reported in the literature [17].

According to literature tumors are reported in females of
38-70 years. There is great variation in size from 2-20 cms; most
occurring in the head of pancreas. EGIST can present as
haemorrhagic pancreatic cysts. Typically show a large highly
enhancing mass often heterogenous due to necrosis,
haemorrhage or cystic degeneration. Our only case of pancreatic
GIST was diagnosed on HPE and imaging diagnosis was NET due
to intense homogenous enhancement (Figure 5).

Conclusion
Pancreatic ductal adenocarcinoma is the most common

malignancy followed by NET and cystic neoplasms. Though
extremely rare, GIST can also occur. CT has diagnostic accuracy
of 85%. Since feasibility for resection and prognosis are different
for each type of the tumors, definite early diagnosis is essential.
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