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A tertiary Care Centre Experience with Periampullary  
and Pancreatic Neoplasm in Pylorus Preserving  

Pancreatico-Duodenectomy Specimens

Introduction
Periampullary neoplasms are of pathologic and clinical 
significance, out of proportion to the small size of the 
structure. These neoplasms have different long term follow 
up following resection despite having similar histology.[1]

It was Dr William Halstead who performed successful 
local resection of periampullary neoplasm in a 58year old 
woman with obstructive jaundice.[2] Dr Allen O Whipple 
revolutionised and popularised the procedure and which 
was later named as “Whipples procedure”.[3]

This procedure proved effective for many patients who had 
carcinomas arising in the terminal portion of the common 
bile duct, in the ampulla or periampullary region in the 
duodenum, as well as for endocrine and other tumors. This 
procedure has been palliative in patients with infiltrative 
tumors in reducing the tumor burden.[4,5] 

The objectives of our study were studying the demographics, 
clinical presentation, distribution and pathology of various 
lesions of periampullary region and pancreas in a tertiary 
care centre like ours.

Materials and Methods
A prospective study was done in the department of 
Pathology, Sree Gokulam Medical college and Research 

Foundation from Dec 2013 to May 2015 for a period of 
18 months. This cross-sectional study included a total of 
eighteen cases . Preoperative evaluation was standardised 
and a CT/MRI abdomen were requested in all cases. 
Percutaneous transhepatic cholangiography, angiography 
, upper GI endoscopy and CT angiography were optional. 
Study was commenced after approval from institutional 
ethical committee.

Inclusion Criteria: Cases with suspected pancreatic/ 
periampullary cancer that were assumed to be resectable 
according to preoperative diagnostic work up were included.

Exclusion Criteria: Patients with distant metastasis or 
locally unresectable tumors, as indicated by preoperative 
workup and intraoperative findings were excluded.

Pathologic Review: Specimens were dissected according 
to CAP protocol. Primary Pathology and extent of the 
disease were determined on gross and microscopic 
examination. TNM staging was done. Resection margins of 
the specimens were inked with Indian ink and considered 
positive if the neoplasm was present at the neck, uncinate 
processus, CBD, Duodeum/gastric resection, SMA, SMV 
and retroperitoneal margin.

Statistical Analysis: All variables were entered in excel 
sheet and analysed by SPSS16. P value was obtained in 
few variables.
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Results
In the present study, out of the eighteen cases there were 
fourteen females (77.77%) and four males(2.23%), with 
M:F of 1:3.5. The median age for the malignant lesions 
ranged from 55 yrs to 60yrs and for benign lesions were 
30-39years. The most common clinical presentation were 
jaundice (70%) followed by vague abdominal pain and 
abdominal discomfort (55%). Neoplastic lesions accounted 
for 80% of the total lesions and non neoplastic lesions such 
as chronic calcific pancreatitis for 20% (See Table 1).

Among the neoplastic lesions adenocacinoma of 
periampullary region accounted for 75% and others 
were pancreatic endocrine tumors, IPMN and Mucinous 
cystadenoma. Pancreatic adenocarcinoma(50%)was the 
most common neoplasm arising from the periampullary 
region, followed by duodenal (33.34%) and gall 
bladder(8.34%). One case was given a broad diagnosis 
of periampullary carcinoma alone, because its origin was 
discernible on gross and microscopic examination. 

Tumor Characteristics (Table 2) Patients with pancreatic 
adenocarcinoma (Fig 1) had a mean age of 57yrs and a 
mean diameter of 39mm. Majority (5/6) showed moderate 
differentiation, perineural invasion(4/6) and lymphnode 

metastases in two out of six cases. These neoplasms 
accounted maximum for positive resected margins. 

Duodenal adenocarcinomas (fig 2) had a mean diameter 
of 33mm and mean age of 57 years similar to pancreatic 
adenocarcinoma. These tumors also showed moderate 
differentiation in most cases. They had positive 
correlation with lymph node metastases. Lymphatic and 
vascular invasion was seen in a single case and was not 
statistically significant.

The sample size of gall bladder origin was quite low and 
their characteristics were not statistically significant.

Among other neoplastic lesions, were two cases of 
pancreatic endocrine neoplasm (fig 3), one case of 
mucinous cystadenoma and one case of intraductal papillary 
mucinous neoplasm (fig 4) which showed characteristic 
histological features.

Among the non-neoplastic lesions, four cases of pancreatitis 
were included. However several neoplastic lesions showed 
adjacent pancreas with chronic calcific pancreatitis owing 
to a total number of 11 cases of chronic pancreatitis. These 
patients also had a similar clinical presentation of jaundice 
and vague abdominal pain as presenting symptom. 
On histopathology, calcification, fibrosis and islet cell 
preservation were noticed in all cases.

Table 1: distribution of lesions.

DISTRIBUTION OF LESIONS NUMBER OF CASES

Pancreatic adeno. Ca 6

Duodenal adeno. Ca 4

Pancreatic endocrine 2

Gall bladder adeno. Ca 1

Periampullary adenocarcinoma 1

Intraductal Papillary Mucinous Neoplasm 1

Mucinous cyst 1

Chronic calcific pancreatitis 2

Table 2: Tumour characteristics.

TUMOR TYPE MEAN 
AGE 

MEAN 
DIA-

METER 

DEGREE OF 
DIFFERN-TIATION 

LYMPHNODE 
INVOLVEMENT 

PERI-
NEURAL 

INVASION 

MICRO
VASCULAR 
INAVSION 

PAC (6) 57 39 MODERATE 2/6 4/6 0 

DAC (4) 56.88 33 WELL(1/4)
MODERATE (3/4) 3 /4 0/4 1 /4 

GB (1) 59.1 54 WELL 0/1 1/1 0 

PERIAMPULLARY (1) 57 32 MODERATE 1/1 0/1 0 
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Fig. 1: Pancreatic adenocarcinoma – moderately 
differentiated (H&E 40x). small glandular proliferation 
separated by dense desmoplastic stroma. Perineural 
invasion by the neoplastic glands are seen.

Fig. 3: Pancreatic endocrine neoplasm(H&E 40x). solid 
tumor showing nests, insular and trabecular arrangement 
of cells. The cell showing moderate cytoplasm with 
enlarged nuclie showing salt and pepper chromatin.

Fig. 2: Duodenal adenocarcinoma (H&E 40x) Neoplasm 
arranged in a complex glandular and papillary 
pattern, lined by tall columnar epithelium with 
dysplasia(nucleomegaly, pleomorphism, loss of mucin 
and high N:C ratio).

Fig. 4: Intraductal papillary mucinous neoplasm(H&E 
10x). A branch duct showing a neoplasm composed of 
glands arranged in complex papillary and villous pattern 
with moderate dysplasia.

Discussion
Periampullary and ampullary region has always been a site 
of interest due to its varied pathology and early symptomatic 
presentation.[1] The confluence of CBD and main pancreatic 
duct at the ampulla means that the tumors arising from 
this location have the ability to obstruct two major organs 

and can present as billiary obstruction and pancreatitis.[1] 
Early symptoms help in early detection of these neoplasms 
and hence appropriate management can be rendered to the 
patient. Therefore we studied the clinical and pathological 
features which help in ascertaining the type and origin of 
the tumors and variables associated with it.[5]
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In our study series of periampullary and pancreatic 
pathology, the demography variable such as mean 
age(57yrs) were concordant with Yeo et al[6],Cameron et 
al[7] and Tran et al.[10] However our study showed a female 
predominance unlike other studies which showed male 
predominance.[6,7,8,9,10]

Among the neoplastic lesions, maximum lesions were 
noticed in pancreas which was comparable to Yeo et al 6,9and 
Cameron Et al7,2. Pancreatic adenocarcinomas are the most 
common pathology presenting as mass in periampullary 
region. In the present study these adenocarcinomas had a 
mean diameter of 39mm which was comparable to Yeo et 
al series.[6,9] On gross examination these neoplasms was 
seen involving head and body of pancreas, firm to hard in 
consistency and grey white in appearance. Microscopic 
examination revealed proliferation of small glands 
separated by desmoplastic stroma, with cytologically 
deceptive benign features. Few subtypes of pancreatic 
adenocarcinoma was seen, among them colloid carcinoma 
(fig 3a&3b) being one. These neoplasms were distinctive 
with their gross and microscopy features. They had an 
average diameter of 54mm, which was comparable to 
Adsay NVet al.[11] Gross examination revealed soft to firm 
mass with gelatinous glistening like appearance, similarly 
microscopy showed abundant pools of mucin with sparse 
glands. In a study done by Adsay et al [12] these neoplasms 
were composed of well-defined pools of mucin with 
sparse malignant cells in various patterns of distribution. 
Immunohistochemical and histochemical mucin stains 
suggested luminalization of the basal aspects of the cells.

Perineural invasion is often considered as a prognostic 
factors and a characteristic histological feature in 
pancreatic adenocarcinoma.[12]This is attributed to 
the acute neurotropism of pancreatic cells along with 
innervation of the gland. Some authors have demonstrated 
that perineural invasion is the first step before nodal 
invasion.[12] The characteristic perineural invasion was 
lacking in colloid carcinoma this was comparable with 
Ake Andre Sandberg et al.[13] 

In the present study several other pathologies were seen, 
which included pancreatic endocrine neoplasm(2), and 
other cystic neoplasms i.e., mucinous cystadenoma and 
intraductal papillary mucinous neoplasm.

Pancreatic endocrine neoplasm are uncommon tumors 
with an annual incidence <1 /100000 persons per year.
[14] In our study it accounted for 11.1% of the cases, 

these neoplasms were encapsulated with grey white 
appearance and areas of haemorrhage. One of the case 
showed predominant vascular proliferation with areas of 
haemorrhage.[15]The usual histologic appearance is that of 
a solid nesting architecture; the tumor cells are round to 
ovoid with eosinophilic, slightly granular cytoplasm and 
dispersed nuclear chromatin resembling ‘salt and pepper.’ 
Immunohistochemistry plays a significant role in the 
diagnosis of endocrine neoplasms. They are synaptophysin 
and chromogranin positive, with synatpophysin being a 
more specific marker.[16]

Cystic neoplasm of pancreas include an exhaustive list 
of conditions. However very often encountered and chief 
lesions include serous cystic neoplasm, mucinous cystic 
neoplasms, intraductal papillary mucinous neoplasm and 
solid pseudopapillary neoplasm.[15] In our study we came 
across IPMN and Mucinous cystic neoplasm. 

Intraductal papillary mucinous neoplasms of the pancreas 
(IPMN) display differing degrees of dysplasia and 
vary in terms of their malignant potential.[17] IPMN are 
noninvasive precursor lesions reflective of an underlying 
field defect and genetic instability, placing the entire gland 
at increased risk for cancer development.[18] A single case 
of intraductal mucinous neoplasm was obtained in this 
study. In the present study it presented as cystic neoplasm 
involving the head of pancreas, involving the branch duct. 
On microscopy it had histological features of intestinal 
type with moderate degree of dysplasia. According to the 
study done by Julie. N. Leal IPMN was most common in 
head of pancreas, showing involvement of branch duct 
however on histology gastric type of mucinous epithelium 
was more common as opposed to our study.[19]

Mucinous cystic neoplasm of pancreas are often seen in 
younger age with female predilection. Most often found 
in the body and tail of pancreas. They show a standout 
characteristic ovarian stroma on microscopy and these 
stromal cells show oestrogen and progesterone sensitivity.
[20] Very often IPMN forms the differential diagnosis 
of mucinous cystic neoplasms. Mucinous neoplasm 
can be differentiated by its ovarian stroma and lack of 
characteristic duct involvement.[21]

Duodenal adenocarcinoma was the second common 
neoplasm involving periampullary region, which was least 
common in other series. Duodenal adenocarcinoma often 
presents as a polypoidal mass (fig involving in and around 
the ampulla.[15] These adenocarcinomas were composed 
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of proliferated glands in complex papillary and villous 
pattern with areas of necrosis and calcification. Duodenal 
adenocarcinomas showed maximum number of node 
positivity which was comparable with Yeo et al.[6,9]

Majority of the adenocarcinomas (pancreatic, duodenal 
and Gallbladder) showed moderate differentiation which 
according to Yeo et a[6,9] and Cameron et al [7,2] were 
features of favourable long term prognosis. Few features 
such as node positivity and margin positivity, considered 
as poor prognostic variables according to Yeo et al 
[6,9] were seen in our series in duodenal and pancreatic 
adenocarcinomas respectively.

Non neoplastic lesions of pancreas included only cases 
of pancreatitis. 4/6 cases of pancreatic adenocarcinoma 
showed chronic calcific pancreatitis. Several data exist 
to indicate association between chronic pancreatitis and 
pancreatic adenocarcinoma.[22] Two theories has been 
proposed regarding this association, one being carcinoma 
arising from chronic pancreatitis[23] and the other is chronic 
pancreatitis developing secondary to carcinoma. The 
second theory can attributed to obstruction of the ducts by 
tumours leading to chronic pancreatitis.[20] Majority of the 
cases showed fibrosis, calcification and islet preservation 
as the characteristic features.[21]

Conclusion
In our study we have concluded that there is a change in 
gender predilection and possible emergence of duodenal 
adenocarcinomas in future era. The association of 
chronic pancreatitis and pancreatic adenocarcinoma still 
debatable. Our study also showed several prognostic 
variables similar to other studies with no significant 
change in the recent past.
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