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A B S T R A C T

Introduction: K-ras mutation is an early event and p53 mutation is a late event in the tumorigenesis
pathway of carcinoma associated with Chronic Pancreatitis.
Aim : To identify the immunohistochemical expression of K-ras protein and p53 in surgical specimens of
pancreas with chronic pancreatitis.
Materials and Methods: A 5 year study of chronic pancreatitis with associated pancreatic lesions
received in the Histopathology Department, Government Medical College, Trivandrum. All cases of
chronic pancreatitis, (n=60) were histopathologically examined along with the adjacent pancreatic tissue
which showed precursor lesions. Immunohistochemical expression of K-ras protein and p53 in all cases
were studied.
Results: In a total 60 cases of chronic pancreatitis, adjacent pancreatic tissue showed ductal
adenocarcinoma in 20 cases (30%). Pancreatic Intraepithelial neoplasm (PanIN) was present in 6 cases
accounting for 10%. 1 case was IPMN and one case was associated with serous cystadenoma.
7% of chronic pancreatitis showed K-ras mutations. Immunostaining for mutated p53 protein always was
negative. p53 was positive in Pan IN 1A , Pan IN 1B, IPMN and carcinoma cells in 0 of 4(0%), 0 of 2(0%),
0 of 1(0%), and 18 of 20(90%), respectively, and K-ras was positive in 3 of 4 (75%), 2 of 2(100%), 1of
1(100%) and 12 of 20(60%), cases respectively.
Conclusion : Chronic pancreatitis and precursor lesions may progress to the development of pancreatic
cancer. Further molecular studies for evaluation of oncogenes may be done in future for targeted therapy in
pancreatic cancer.
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1. Introduction

Pancreatic malignancy is the second leading cause of
digestive cancer related death after colon cancer.1–3 In 70-
90% of cases patients presents with unresectable tumor.4

Hence understanding the molecular pathogenesis of the
neoplasm is of great importance. It has been noted that
there is an increased incidence of development of pancreatic
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malignancy in patients with chronic pancreatitis.5,6 Among
the various genetic alterations suggested for pancreatic
malignancy, in our study on chronic pancreatitis and
precursor lesions we immunohistochemically determined
the expression of K-ras and p53 to identify whether it can
aid in the early detection of pancreatic cancer.
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2. Aims of the Study

To identify the immunohistochemical expression of K-
ras protein and p53 in cases of chronic pancreatitis and
precursor lesions of pancreatic carcinoma.

3. Materials and Methods

This retrospective descriptive study of five years was
conducted in the Department of Pathology and materials
were obtained from Surgical Departments, Govt. Medical
College Hospital, Thiruvananthapuram after obtaining
Institutional Ethical clearance.

The specimens we received included trucut biopsies,
distal pancreatectomy and whipples resection. These tissues
were fixed in 10% formalin, samples from representative
areas were processed, stained with Hematoxylin and Eosin
and studied under light microscope.

The study population included 60 patients with chronic
pancreatitis of which 20 cases having pancreatic ductal
adenocarcinoma in the adjacent pancreas.

The gross and microscopic features of chronic
pancreatitis and lesions associated with it were studied
and analysed. Immunohistochemical staining with K-
ras and p53 was done in all cases. The expression of
immunohistochemical staining with K-ras and p53 was
also analysed in chronic pancreatitis and associated
lesions in adjacent pancreas incuding pancreatic ductal
adenocarcinoma.

3.1. Immunohistochemical staining

The 5 µm serial sections of each block were adhered
to poly-L-lysine covered slides, and heated at 50◦C for
1 hour. After paraffin elimination with xylene and a
staged ethyl alcohol dehydration, sections were placed in
methanol (300 ml) and hydrogen peroxide (10 mL) for
20 minutes in order to saturate endogenous peroxidase.
After washing in water, sections were placed in citrate
buffer solution and heated for 20 minutes. After cooling,
samples were processed with TRIS buffer solution for 10
minutes. Sections were then incubated for 12 hours with
p21 monoclonal Ab (Kras) AN434-5N-BIOGENEX diluted
at a 1:50 ratio. After washing with TRIS buffer solution,
sections were stained using the Universal LSAB peroxidase
II kit SUPER SENSITVE POLYMER HRP/DAB and
developed by diaminobenzidine.

A 1:150 dilution ratio of p53 antibody AN23 9-
BIOGENEX was used for p53 immunohistochemical
staining. The remaining procedure was identical to the K
ras immunohistochemical staining process.

3.2. Immunohistochemical staining results

Positivity for p53 immunohistochemical staining was
microscopically determined by identification of dark brown-

stained nuclei and cytoplasmic positivity for Kras under
40x power. The sample was subjectively standardized as:
few foci of positive staining was considered as focally
positive (f+), fewer than 10% positive staining was 1+ fewer
than 25% but greater than 10% positive staining was 2+,
fewer than 50% but greater than 25% positive staining
was 3+ and diffuse or greater than 50% positive staining
was 4+. Nuclear staining was considered positive for p53
immunostaining and a score of 1+ or greater was considered
positive. Kras immunostaining was cytoplasmic and a score
of 1+ or greater was considered positive.

4. Results

We studied 60 cases of chronic pancreatitis with
associated pancreatic lesions for their histopathological
and immunohistochemical correlation. The results observed
were as follows. Surgical specimens received were Trucut
biopsy (28%), distal pancreatectomy (40%) or Whipples
resection (32%). Age group varied from 14-78 years. Most
common age group was between 41-60 yrs. Pancreatic
ductal adenocarcinoma was noted in patients over 45yrs
of age. Single case of serous cystic neoplasm was noted
in 64yr female. Precursor malignant lesions were seen in
all age groups .The male to female ratio was 7:5, showing
slight male predominance. Most common site of chronic
pancreatitis was head of pancreas in 39 cases accounting
for 65% followed by tail of pancreas in cases accounting for
12%.

Histopathological study of adjacent pancreatic tissue is
summarized in Table 1.

Table 1: Histopathological study of adjacent pancreas

Adjacent pancreas No: of cases
Normal (excluding trucut biopsies) 43/43 (100%)
Pan IN 1A 4/60 (6 %)
Pan IN 1B 2/60 (3%)
IPMN 1/60 (1.6%)
Ductal adenocarcinoma 20/60 (30%)
Serous cystic neoplasm 1/60 (1.6%)

4.1. Immunohistochemical expression

Immunohistochemical study for Kras and p53 was done in
all cases of chronic pancreatitis, Pan IN 1A and Pan IN
1B, IPMN, ductal adenocarcinoma and in adjacent normal
pancreatic tissue.

The 60 specimens of chronic pancreatitis demonstrated
different types of ductal lesions. Immunohistochemical
expression of Kras and p53 in normal pancreatic tissue,
chronic pancreatitis and precursor lesions is shown in
Table 2.
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Table 2: Immunohistochemical staining: summary

Normal Chronic
pancreatitis

Pan IA Pan IB IPMN PDAC

K-ras 0/43(0%) 4/60(7%) 3/4(75%) 2/2(100%) 1/1(100%) 12/20(60%)
P53 0/43(0%) 0/60(0%) 0/4(0%) 0/2 (%) 0/1(0%) 18/20(90%)

Serous cystic neoplasms show no immunostaining for p53 or Kras.

Fig. 1: A: H&E pancreatic cancer x200; B: Immunostaining for
p53 in pancreatic cancer x200; C: Cytoplasmic staining with K-
ras in both Pan IN and adjacent invasive adenocarcinoma K-ras
×200; D: H&E IPMN (intraductal papillary mucinous neoplasm x
200; E: Cytoplasmic staining with K-ras in IPMN ×200; F: H&E
staining in PanIN 3; G: Negative staining for p53 in Pan IN3; H:
Cytoplasmic staining with K-rasin Pan IN3 ×400; I: H & E and;
J: p53 negative immunostaining in chronic pancreatitis x 200; K:
K-ras immunostaining in chronic pancreatitis x 200

5. Discussion

From the molecular analysis of human cancers it is clear that
cells acquire mutations in oncogenes and tumor suppressor
genes while progressing to malignancies. For a cancer
to develop it is said that around three to seven genetic
mutations are required.7 Similar to multistep carcinogenesis
in colorectal cancer8 in which colonic epithelial cells
accumulate genetic defects when they progress from normal
to adenomatous polyps to invasive carcinoma, pancreatic
malignancies also seems to be associated with multiple
mutational steps and specific genetic alterations.9

On the basis of morphological studies on pancreatic
carcinoma a dysplasia - carcinoma sequence has been
suggested. So genetic alterations similar to pancreatic
carcinoma has been expected to be present in precursor
lesions and chronic pancreatitis which has got an increased
risk of developing carcinoma pancreas.10,11

In our study all cases of pancreatitis there are features
of cellular dysfunction, glandular destruction and fibrosis,
presumably increase cell turnover which is supposed to be
an important increased risk factor for pancreatic cancer as
in many other organs.12

IPMN are Intraductal mucin producing cystic neoplasms
of pancreas with clear malignant potential. Pancreatic
malignancy was associated in 60% of cases main duct
IPMN.13

PanIN is the non invasive precursor of invasive
carcinoma.14,15 .Pan IN constitutes a rare but surgically
curable, localized disease with a good prognosis following
radical resection.16

In patients with long-standing chronic pancreatitis,
harboring pan IN with alterations in tumor suppressor genes
like p16, may develop pancreatic ductal adenocarcinoma.17

Andea et al18 found the rates of pan IN associated
with normal pancreas to chronic pancreatitis and to ductal
adenocarcinoma were 16%, 60% and 82% respectively
and those of grade 3 panIN were 0%, 4%, and 40%,
respectively. Pancreatic ductal intraepithelial neoplasia
(PanIN) associated with chronic pancreatitis is a risk factor
for the development of pancreatic adenocarcinoma.14–16,19

The progression of atypical ductal hyperplasia or
carcinoma in situ to an invasive adenocarcinoma is well
described in the literature, but the time of invasive
transformation of the so-called Pan IN lesions is still
unclear.
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Ductal adenocarcinoma and its variants are the most
common neoplasms in the pancreas, representing 85-90%
of all pancreatic neoplasms.20–22 Serous tumors represents
2-5% of all exocrine pancreatic tumours.20

The KRAS oncogene (chromosome 12p) is inactivated
by point mutation in approximately 90% of pancreatic
cancers, these mutations involve codons 12,13 and 61.
The ras protein produced by wild type KRAS binds
to GTPase activating protein (GAP) and regulates cell
cycle progression via the mitogen activated protein kinase
(MAPK) and AKT cascades.Activating mutations impair
the intrinsic GTPase activity of the KRAS gene product,
resulting in a protein that is constitutively active in
intracellular signal transduction. Mutations in the KRAS
gene are also one of the earliest genetic abnormalities
observed in the development of pancreatic neoplasia.23 In
our study Kras was strongly and frequently expressed in
pancreatic carcinoma and precursor lesions than in normal
tissue similar to earlier study by Sakorafas et al.24

P53 is the most frequently altered gene in human cancer,
which is closely associated with cell cycle regulation.25 The
p53 gene on chromosome 17p is bi-allelically inactivated
in approximately 50%-75% of pancreatic cancers, almost
always by a combination of intragenic mutation and loss
of the second wild–type allele. Alterations of p53 protein
function permits cells to bypass DNA damage checkpoints
and apoptotic signals; in addition there is emerging evidence
to suggest that loss of p53 function may contribute to
the genomic instability observed in pancreatic cancers.
Immunolabelling for nuclear accumulation of the p53
protein has a modest correlation with the mutation status
of p53 gene. By immunohistochemistry, p53 accumulation
is usually seen in advanced PanIN-3 lesions, which is
consistent with p53 gene mutations being a late event in
pancreatic cancer progression.26–29

In our study p53 expression was most frequently seen in
cancerous lesions, rarely in (with less intensity) precursor
lesions and not at all in chronic pancreatitis. Hence over
expression of p53 can be used as a useful marker to
differentiate carcinomas from dysplasia.

To conclude in this study we tried to analyse
the multistep progression of pancreatic carcinoma from
a normal pancreatic cell. We studied the histological
changes in both malignant and precancerous lesions.
These precancerous lesions were more frequently seen
in association with pancreatic malignancy. Combining
the results of immunohistochemical expression of both
the malignant and nonmalignant specimens it is shown
that excessive expression of oncogene product was more
frequently seen in malignancy than in normal tissue.
Ductal lesions in patients with chronic pancreatitis and
precursor lesions exhibit K-ras mutations and are negative
for p53 protein. So it can be concluded that K-ras mutation
is an early event and p53 mutation is a late event in
the tumorigenesis pathway of carcinoma associated with

Chronic calcific Pancreatitis.26–29

Patients with chronic pancreatitis having normal p53
activity, may be good candidates for treatment with EGFR
(epidermal growth factor receptor) inhibitors like Erlotinib,
which may prevents or delays the development of pancreatic
cancer. Further research on this aspect and molecular studies
for evaluation of oncogenes may be done in future for
targeted therapy in pancreatic cancer.
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