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Evaluation of Expression Patterns of Cytokeratin and 
Mucin Peptide Core Antigen for Diagnostic Role in Upper 

Gastrointestinal Tract Pre Neoplastic and Neoplastic Lesions

Introduction
Upper gastrointestinal tract is an important site for wide 
variety of lesions forming some of the most commonly 
encountered problems in clinical practice. To facilitate 
diagnosis of different gastric lesions, endoscopy and 
histology complement each other, hence playing an 
important role in the diagnosis of upper GIT neoplasms and 
inflammatory lesions. This aids in early management and 
monitoring the course and extent of the disease, response 
of therapy and early detection of complications.[1] 

GIT lesions also include a wide variety of vastly different 
tumors which often present in late stages as distant 
metastases. These lesions may be diagnostically challenging 
on histopathology, it may be difficult to differentiate them 
without the aid of immunohistochemical stains.[2] since 
most of them have unique immunohistochemical profiles. 
The role of immunohistochemical stains is an important 

one, especially in determining the origin and differentiation 
of GIT lesions.[2] CKs are the most fundamental markers 
of epithelial differentiation, classification of tumors by 
their specific types of intermediate filament CK has 
recently become very valuable in clinical histo-diagnosis.
[3] Expression of CK of normal epithelial cells of the upper 
GIT changes due to various kinds of damage, which may 
sometimes not be morphologically evident hence aiding in 
diagnosis. 

Mucins on the other hand have an important role in the 
defense of mucosa of the upper GIT against the insult of 
acid, pepsin and bile. Changes in the expression of mucins 
occur in patients with various GIT lesions.[4] MUCs have 
differential expression patterns which are tissue specific 
in the GIT, these patterns can be used to classify different 
phenotypes of adenocarcinoma. MUC expression patterns 
are also known to carry prognostic significance and is 
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ABSTRACT
Introduction: Gastrointestinal tract (GIT) lesions include a wide variety of lesions, which may be diagnostically challenging on histopathology 
and may be difficult to differentiate without the aid of immunohistochemical stains.

Objective: The present study was undertaken to histopathologically analyze the upper GIT lesions and determine the expression pattern of 
cytokeratin (CK) and mucin peptide core antigen (MUC) in these lesions and their usefulness in diagnosis.

Material and Methods: A 135 cases with clinical diagnosis of upper GIT lesions including Barrett’s metaplasia (BM), carcinoma esophagus, 
gastric intestinal metaplasia (GIM) and gastric carcinoma were included. Standard diagnostic criteria were used in evaluating tissue 
sections and arriving at a diagnosis. Relevant clinical data including age, gender, complications and symptoms of disease were noted. 
Immunohistochemical evaluation of the lesions were done. The antibody panel included CK7,CK18, CK19, CK20, MUC1&MUC2. 

Results: Immunohistochemical pattern CK7-/CK20+ was seen in 85% gastric adenocarcinoma and 82% gastric intestinal metaplasia. CK7+/
CK20- was characteristic of esophageal adenocarcinoma. CK7+/CK20+ pattern was characteristic of Barrett’s metaplasia. MUC1 and MUC2 
expression was seen in both goblet and non goblet cells in Barrett’s metaplasia, MUC1 in both gastric intestinal metaplasia and MUC2 in only 
goblet cells. MUC2 is a good marker of mucinous carcinomas of esophagus and stomach.

Conclusions: Pre-neoplastic and neoplastic lesions of the gastrointestinal tract are varied yet histologically challenging, often prove to 
be a diagnostic dilemma. Understanding unique immunohistochemical profiles of each, combined with histopathological and endoscopic 
correlation greatly assists in the diagnosis and management of these lesions. 
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known to be deregulated in lesions especially Barrett’s 
metaplasia.[5] In small endoscopic biopsies, distinguishing 
lesions may be difficult as a result of scant tissue and 
biopsy artifact. 

The objective of the present work was to histopathologically 
analyze the upper GIT lesions and also determine the 
expression pattern of cytokeratin and mucin peptide core 
antigen in these lesions to assist in diagnosis.

Material and Methods
This cross sectional study was conducted in a tertiary care 
hospital and its affiliated institute, on biopsies and resected 
specimens received from patients with symptoms of upper 
GIT lesions presenting at the Department of Medicine 
and Surgery over a period of three years. Patients with 
clinical diagnosis of upper GIT lesions like BM, carcinoma 
esophagus, gastric intestinal metaplasia and gastric 
carcinoma were recruited. 

A total of 135 cases were included in the study. Lesions 
which did not fit into the diagnostic criteria of the above 
diseases were excluded from the study. Formalin fixed 
samples were processed and embedded for preparing 
paraffin sections. Serial tissue sections were stained for 
histopathological diagnosis. The sections were stained 
with haematoxylin and eosin (H&E) as well as Periodic 
acid Schiff (PAS), Alcian blue pH 2.5 and Alcian blue pH 
0.5 to identify neutral mucin, sialomucin and sulphomucin 
respectively. GIM as well as BM are established pre-
malignant conditions, characterized by mucin carbohydrate 
modifications defined by histochemical methods. Standard 
diagnostic criteria were used in evaluating tissue sections 
and arriving at a diagnosis. Biopsies from normal areas 
served as control. Clinical data including age, gender, 
complications and symptoms of disease were also noted. 

Immunohistochemical evaluation of the tissue was done, 
sections were obtained on poly-L-lysine coated slides 
and were subjected to immunohistochemical staining 
using mono/polyclonal antibodies by ABC method using 
diaminobenzidine (DAB) as substrate. The antibody 
panel included CK7,CK18,CK19,CK20, MUC1&MUC2. 
The interpretation of immunohistochemical staining was 
done by two observers. Cases exhibiting more than 5% 
positivity for the antibody were taken as positive. Relevant 
statistical analysis was done Chi square and Fisher exact 
test was applied as tests of significance, a p-value of <0.05 
was considered as significant value.

Results
A total of 135 endoscopic biopsies and surgical resected 
specimens were received in the histopathology section. Out 
of these 135 samples, 78 were from esophagus (66 biopsies 

and 12 resected specimens) and 57 cases from stomach (47 
biopsies and 10 resected specimens).

The mean age was similar in all age groups (Barrett’s 
oesophagus:57 years, Intestinal metaplasia: 56 years, 
Squamous cell carcinoma oesophagus 55.3 years, 
Adenocarcinoma oesophagus:52 years) except that of 
gastric adenocarcinoma where it was 45 years, however, 
the age range of the patients was seen to vary from the 2nd 
to the 8th decade. The peak incidence was seen to be >50 
years in all the lesions. (Table-1) A male predominance 
was observed in both esophageal and gastric pathologies. 

Metaplastic lesions evaluated included gastric intestinal 
metaplasia (GIM) and Barrett’s metaplasia (BM) both are 
established pre-malignant conditions, characterized by 
mucin carbohydrate modifications defined by histochemical 
methods. Based on histochemical staining the both lesions 
were classified into complete (Type I) and incomplete type 
(Type II,III) of intestinal metaplasia. (Table 2) Complete 
intestinal metaplasia (CIM) was found to be significantly 
higher in GIM as compared to BM, p=0.01 whereas 
incomplete intestinal metaplasia (IIM) was significantly 
higher in BM (p=0.01).

Immunohistochemical evaluation for expression pattern 
of CK and MUC was done in both BM and GIM. 
(Figures-1,2,3) 20 cases of normal esophageal epithelium 
and 18 cases of normal gastric mucosa were studied for 
normal expression of CK7, CK18, CK19, CK20, MUC1 
& MUC2. A significant correlation (p<0.05) was seen on 
comparing expression of CK7, CK20, CK18 in normal 
gastric and esophageal mucosa. Moreover, CK7, CK20 
and MUC2 were found to be significantly expressed in BM 
(p<0.05) when compared to normal esophageal mucosa. On 
comparing expression of immunohistochemical markers of 
normal gastric mucosa to GIM a significant decrease in 
CK7 and MUC1 expression (p<0.05) was noted while an 
increased expression of CK20 and MUC2 (p<0.05) in GIM 
as compared to normal was seen. (Table 3)

Barrett’s metaplasia showed CK7 immunostaining in the 
superficial and deep glands in 94% of the cases while 
CK20 was seen only in the surface epithelium in 66.7% 
cases. This pattern of staining is characteristic of BM. 33% 
of the cases were negative for CK20, none of the cases 
showed CK20 immunoreactivity of both superficial and 
deep glands and surface epithelium a pattern characteristic 
of GIM. 5.6% cases were negative for both markers. Strong 
diffuse CK7 staining and superficial CK20 immunostaining 
was seen in IIM of BM. Expression of MUC in BM was 
analyzed, MUC1 was not expressed while MUC2 was 
detected in all the cases in goblet and columnar cells in 
CIM. In IIM of BM MUC1 was seen in 93% cases in both 
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goblet and columnar cells while MUC 2 was expressed in 
all the cases. Gastric Intestinal metaplasia, on the other 
hand showed CK20 immunoreactivity (94%) of both 
superficial and deep glands along with surface epithelium. 
Lack of CK7 staining was seen in majority of the GIM 
(88%). Only 11.8 % cases showed patchy CK7 staining 
and diffuse CK20 in superficial and deep glands. None of 
the cases showed characteristic BM pattern. On analyzing 
the staining of intestinal metaplasia of GIM, CIM showed 
strong diffuse CK20 staining while there was lack of CK7 
expression, IIM on the other hand showed weak patchy 
CK7 staining and moderate immunostaining with CK20. 
Immunodetection of MUC in Type I metaplasia (CIM) 
of GIM revealed no expression of MUC1 in goblet and 
columnar cells while MUC 2 was seen in all the cases in 
goblet cells. MUC1 expression was seen in all of the IIM 
cases of GIM analyzed in both goblet and columnar cells 
while MUC2 was seen in only goblet cells of all the cases. 
(Figure 4)

 Immunohistochemical marker profile was also evaluated in 
gastric and esophageal carcinoma. (Table-4, Figures 5,6,7) 
In gastric adenocarcinomas, expression patterns of CK and 
MUC were evaluated (Fig-9). CK7 expression was seen 
to be significantly decreased in gastric adenocarcinoma 
compared to normal mucosa, while CK20 was increased, 
however CK18 showed no significant difference on 
comparison. CK 19 also showed a decreased expression, 
MUC2 however was also significantly expressed. 

Esophageal cancers on the other hand showed increasing 
CK7 and CK18 expression while CK20 had restricted 
expression in cancers as compared to normal mucosa where 
its not expressed at all. MUC2 expression was however 
significantly increased in esophageal adenocarcinoma. 
MUC1expresssion was seen to be decreased in esophageal 
SCC. (Fig-10,11) CK7, CK18, CK19, CK20, MUC1 & 
MUC2 exhibited cytoplasmic and membranous positivity. 
In each case >5% cells showing positivity for the marker 
was taken as positive.

Table1:Distribution Of Cases According To Diagnosis, Sex Ratio & Age Incidence.

Diagnosis
No. of Cases

(N= 135)
Male: 

Female
Age Range in yrs

(Mean Age)

Age Groups in Yrs (%)

<30 30-50 >50

Barrett’s Metaplasia 18 8:1 28-84 (57) 1(5.6) 3(16.7) 14(77.8)
Adenocarcinoma Esophagus 20 4:1 22-80 (52) 2(10) 4(20) 14(70)

SCC* Esophagus 40 2.3:1 22-82 (55.3) 1(2.5) 10(25) 29(72.5)
Gastric Intestinal Metaplasia 17 4.7:1 29-83 (56) 1(5.9) 3(17.7) 13(76.4)

Gastric Adenocarcinoma 40 3:1 21-71(45) 2(5) 15(37.5) 23(57.5)

*SCC: Squamous Cell Carcinoma

Table 2: Distribution of cases according to type metaplasia in esophagus and stomach

Lesion No. of Cases
Complete Intestinal 

Metaplasia- Type I (%)

Incomplete Intestinal Metaplasia (%)

Type II Type III

Barrett’s esophagus 18 2 (11) 14(77.8) 2(11.2)
Gastric Intestinal Metaplasia 17 14 (82.3) 2 (11.8) 1(5.9)

Total 35 16(45.7) 16(45.7) 3(8.6)

Table 3: Expression Pattern Of Immunohistochemical Markers In Normal Mucosa & Metaplastic Lesions.
Antibody Normal Esophageal

Mucosa, n=20. (%)
Barrett’s

Metaplasia, n=18 (%)
P value Normal Gastric 

Mucosa, n=18. (%)
Gastric Intestinal 

Metaplasia, n=17.(%)
P value

CK7 1(5) 17(94) <0.05 14 (77) 2(11.7) <0.05

CK20 0 12(66.7) <0.05 7(38.9) 16(94) <0.05

CK18 3(15) 8(44) *NS 17(94) 14(77.8) NS

CK19 17 (85) 13(72.2) NS 16(88.9) 12(70.6) NS

MUC1 17(85) 15(83) NS 18(100) 4(23.5) <0.05
MUC2 0 18(100) <0.05 0 17(100) <0.05

*NS: Not Significant



Dixit et al. 	 A-955

www.pacificejournals.com/apalm eISSN: 2349-6983;  pISSN: 2394-6466

Table-4 : Immunohistochemical Marker profile in Gastric and Esophageal Carcinoma.

Antibody
Normal Gastric 
Mucosa, n=18. 

(%)

Gastric 
Adenocarcinoma

n=40 (%)

Normal 
Esophageal

Mucosa, n=20. (%)

Esophageal 
Adenocarcinoma 

n= 20 (%)

Esophageal SCC 
n=40 (%)

CK7 14(77) 4 (10) 1 (5) 17 (85) 12 (30)
CK20 7 (38.9) 38 (95) 0 (0) 3 (15) 2 (5)
CK18 17 (94) 38 (95) 3 (15) 18 (90) 38 (95)
CK19 16 (88.9) 16 (40) 17 (85) 16 (80) 33 (82)
MUC1 18 (100) 33 (82) 17 (85) 17 (85) 20 (50)
MUC2 0 (0) 34 (85) 0 (0) 8 (40) 1 (2.54)

Fig 1:A: Gastric intestinal metaplasia H&E (20X)  B: Complete GIM alcian blue positive pH2.5 (40X)  C: Barrett’s 
Metaplasia H&E (10X) D: AB PAS showing alcian blue positive goblet cell in incomplete metaplasia (20 X).
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Fig. 2:A: Patchy cytoplasmic CK7 positivity in GIM  (20X)B: Diffuse cytoplasmic CK20 positivity  in GIM (10X)C:Strong and 
diffuse cytoplasmic CK7 positivity in BM (20X)D: Superficial CK20 positivity in BM   (40X).

Fig. 3:A:Diffuse and strong cytoplasmic MUC1 positivity  in GIM, IIM (20X)B: Membranous MUC2 positivity  in goblet cells 
only in GIM (40X)C: Strong & diffuse cytoplasmic & membranous  MUC1 positivity in BM &  in normal  esophageal mucosa 
(10 X)D:Strong & diffuse cytoplasmic & membranous  MUC2 positivity in BM absent in normal esophageal mucosa (10 X)
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Fig. 5:A: Well differentiated gastric adenocarcinoma H&E (40X)B: CK20 expression in Well Differentiated Adenocarcinoma, 
CK7 was negative.C: MUC1expression in Gastric AdenocarcinomaD: MUC2expression in Gastric Adenocarcinoma.

Fig. 4: Graph representing Immunohistochemical Marker profile in Barrett’s and Gastric Intestinal Metaplasia.
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Fig. 6: A:Moderately differentiated squamous cell carcinoma H&E (40X) B: Cytoplasmic & membranous CK 19 positivity 
(40X) C: Cytoplasmic CK18 positivity (10X)D:Cytoplasmic & membranous MUC1 positivity (20X).

Fig. 7A: Esophageal adenocarcinoma  H&E (20X)B:Cytoplasmic MUC1 positivity (10X) C: Cytoplasmic CK18 positivity (40X) 
D:Cytoplasmic CK19 positivity (20X).
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Discussion
Upper GIT lesions are commonly encountered in clinical 
practice, endoscopic findings and biopsy play an important 
role in diagnosis and subsequent management of the 
diseases. Amongst the many lesions in this region, our 
study was limited to Barrett’s metaplasia/esophagus, 
gastro-intestinal metaplasia and malignancies of the 
esophagus and stomach. Lesions analyzed in the present 
study, showed a male predominance with majority of the 
patients >50 years of age, (Table I) this was in concurrence 
with other authors.[6,7] where the authors observed a mean 
age of >50 years and a male predilection. Similarly in a 
study, the majority of the patients were male and were less 
than 65 years of age.[8]

Whether histology of the squamo-columnar junction and 
that of the cardiac mucosa represent normal anatomical 
segment or are an acquired condition is still disputed. [9] BE 
and GIM of the cardiac mucosa cannot be differentiated 
histologically as both lesions are characterized by the 
presence of intestinal metaplasia (IM) with goblet cells. 
Endoscopy plays a crucial role in differentiating the two 
lesions, BE is diagnosed by visible tongues of mucosa of any 
length, while absence of same as GIM.[9,10] Short segment 
BE (< 3 cm in length) and ultrashort segment BE are more 
difficult to recognize by endoscopy, potentially being 
confused with GIM.[11]The significance of establishing a 
diagnosis of Barrett’s esophagus and intestinal metaplasia 
lies in the fact that these conditions carry with them a 
risk of progression to malignancy. Diagnostic challenges 
include improper sampling, reactive changes and inter-
observer variation in interpretation of dysplastic changes. 
In order to arrive at the correct diagnosis to ensure that 
treatment is not delayed, application of numerous adjunct 
tools in establishing a diagnosis have become relevant, 
immunohistochemistry is one useful tool.[12]

Replacement of the native mucosa by an epithelium 
resembling the small bowel is defined as intestinal 
metaplasia (IM).[13,14] Gastric IM is similar histologically 
to Barrett’s esophagus. IM of the gastric mucosa is a 
relatively frequent precancerous lesion. It is often a source 
of uncertainty about the appropriate management when 
included in a gastric biopsy pathology report.[15] Although 
the risk of gastric cancer is increased in the presence of 
IM, the overall risk of gastric cancer in a patient with IM is 
extremely low compared with the risk of adenocarcinoma 
in a patient with Barrett’s esophagus.[16] Cytokeratin are 
proposed as markers based on their differential patterns 
of expression in the oesophagus.[17] It is well known 
that different types of human epithelium have various 
expressions of CKs which can be used to detect the origin 
of epithelial cells. CK7 and CK 20 immunohistochemical 

staining has been used in an attempt to differentiate IM of 
esophagus versus gastric cardia. Barrett mucosa displays 
CK20 immunoreactivity of the surface epithelium and 
superficial glands with absent staining in the deep glands, 
whereas CK7 strongly highlights both the superficial 
and deep glands, pattern characteristic of staining of 
BM.[2,12,18,19] The present study in concurrence with the 
above demonstrated this CK7 and CK20 pattern in 94% 
and 66.7% cases respectively. On the other hand in our 
study, CK20 immunoreactivity (94%) of both superficial 
and deep glands and surface epithelium was seen in GIM 
with lack of CK7 staining (88%) Only 11.8 % cases showed 
patchy CK7 staining and diffuse CK20 in superficial and 
deep glands. These findings were similar to patchy CK20 
staining of both the superficial and deep glands, with 
patchy, weak, and variable CK7 labeling in the deep glands 
with no surface immunoreactivity reported by author.
[18,19] On analyzing the staining of intestinal metaplasia 
of GIM in the present study, CIM showed strong diffuse 
CK20 staining while there was lack of CK7 expression, 
IIM on the other hand showed weak patchy CK7 
staining and moderate CK20 immunostaining. A positive 
expression of СK7 in areas of intestinal metaplasia is an 
evidence of its immature, incomplete or gastrointestinal 
phenotype, but expression of СK20 is more distinctive 
for complete, mature/solely small-intestinal phenotype of 
gastric intestinal metaplasia.[17] MUCs are known to have 
differential expression patterns in the GIT, the normal 
gastric mucosa are positive for MUC1, MUC5 AC and 
MUC6 while it is negative for MUC2, however in case 
of IM/Barrett’s esophagus epithelial cells are positive 
for MUC2 hence useful in making a diagnosis, staining 
intensity depends on the number of goblet cells, increased 
in complete IM and less intense in incomplete IM.[2]

Incomplete gastric IM are often the seat for gastric 
carcinoma, they show staining with cytokeratins, CK7 and 
CK20 positivity is seen in both superficial and deep cells 
of the crypts.[17] Although these results seemed promising, 
other observers have not been able to reproduce them.
[20,21,22] Interpretation of the pattern of staining in BE can be 
challenging at times, correct assessment relies on proper 
orientation of the biopsy, identification of both deep glands 
and surface epithelium as well as presence of IM and 
absence of dyplasia on hematoxylin-eosin stain.[23]It has 
been suggested by authors, CK7/CK20 immunostaining 
pattern is sensitive and specific for BM, and that a 
semiquantitative CK7/CK20 immunostaining pattern can 
be used to confirm BE, even when goblet cells are not 
histologically identified.[12]

The cytoskeleton of almost all epithelial cells, cytokeratins, 
are composed of intermediate filaments encoded by multiple 
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genes. These keratin polypeptides are expressed in different 
cells at different stages of development and differentiation. 
[24] Carcinoma cells retain an ability to produce the CKs 
of their

 
progenitor cells, hence are useful biomarkers in 

the evolution of cancer.[24] A CK7+/CK19+/CK20- pattern 
was indicative of adenocarcinoma of esophageal origin, 
in the present study showed CK7+/CK18+/CK19+ in 
80% cases where as gastric adenocarcinoma revealed 
CK7-/CK20+pattern in 85%cases and only 40% showed 
CK19+ this was similar to expression pattern reported by 
authors.[25,26] In esophageal SCC, CK7 in 30%, CK20 in 
5% and CK18, CK19 in 95% and 82% cases respectively 
was seen in the present study, while CK18 was present in 
all the grades of SCC suggesting it to be a useful marker 
for esophageal SCC, absence of CK20 may be helpful 
in differential diagnosis. A concordance was seen with 
findings of Lam KY et.al.[27]

The mucin core proteins (MUCs) are glycosylated proteins 
expressed in tissue specific patterns in the gastrointestinal 
tract. Their differential expression pattern forms the 
basis of classifying distinct types of adenocarcinoma 
as well as carry prognostic significance.[28] Esophageal 
adenocarcinoma revealed a significantly increased MUC2 
expression while MUC1 expression was seen in 85% cases 
in the current study. Hence a CK7+/CK20+/MUC1+ pattern 
is seen in most esophago-gastric junction adenocarcinomas 
suggested by Flucke et.al.[29]as observed by us, however a 
difference was seen in the expression of MUC2, 40% cases 
were positive in our study while it was absent or faintly 
detectable by other author.[29]

The two markers MUC5AC and MUC2 are useful in 
elucidating the cell of origin of adenocarcinoma in BE, 
MUC5AC is specific for gastric type while MUC2 is 
reflective of intestinal type of adenocarcinoma, none of the 
two markers are expressed in normal squamous epithelium 
of the oesophagus. In a study analysis of MUC2 and 
MUC5AC positivity in distal esophageal adenocarcinomas 
it showed 17% MUC2 and 83% MUC5AC expression 
pattern.[30] MUC5AC was not analysed in our study. A 
significant expression of CK, MUC1 and MUC2 was 
seen in esophageal adenocarcinoma as compared to SCC, 
however MUC1 is expressed significantly in poorly 
differentiated SCC. Kijima H et.al reported 32.1% MUC1 
in SCC as against 50% in the current study.[31] Song ZB 
et.al. reported high expression of MUC1 is associated with 
poor prognosis for esophageal cancer patients.[32]MUC2 
is on the other hand useful in gastric adenocarcinoma, 
it is especially a good marker of mucinous carcinomas 
(esophageal and gastric). 

Expression of all MUC subtypes are aberrant in Barrett’s 
metaplasia.[29,33] Neoplastic progression from Barrett’s 

esophagus to dysplasia and adenocarcinoma is characterized 
by downregulation of MUC2 and upregulation of MUC1.
[33.34] More so, adenocarcinomas of the distal esophagus 
and gastroesophageal junction if arising in a background 
of intestinal metaplasia frequently express markers 
of intestinal differentiation including MUC2.[35] MUC 
expression in metaplasia both esophageal and gastric 
is defined by decreased levels of expression of gastric 
mucin MUC1 and expression of MUC2 intestinal mucin 
corresponding to type I intestinal metaplasia,while co 
expression of gastric MUC1 together with MUC2 mucins 
encompassing type2 and type 3 intestinal metaplasia, these 
findings confirm the findings of Celso AR et.al,[36] Silva 
et.al.[37] MUC1 and MUC2 were expressed in both goblet 
and non goblet columnar cells in BM while in GIM, MUC1 
was expressed in both cells and MUC2 in goblet cells 
only. These finding were in contradiction to Arul et al.[33] 
however it was in agreement to others.[36]

From the above discussion it is evident that histological 
similarities between BM and GIM of the cardiac mucosa 
are a limitation, endoscopic findings are hence crucial 
in differentiating. Sampling of non representative areas, 
identification of reactive and dysplastic changes and 
interobserver variation pose a challenge in arriving at 
the diagnosis.[9,10] IHC is a useful adjunct in diagnosing 
but it has its limitations as progression of disease from 
preneoplastic to neoplastic lesions is a multistep process, 
hence no single molecular marker is specific and it is 
required to develop a panel of markers which in different 
combinations aid in arriving at the diagnosis.

Conclusions
Pre Neoplastic and neoplastic lesions of the gastrointestinal 
tract are varied yet histologically challenging, and can 
often prove to be a diagnostic dilemma. The significance 
of establishing a diagnosis lies in the fact that these 
conditions carry with it a risk of progression to malignancy. 
Immunoreactivity can be potentially helpful and a useful 
adjunct however interobserver variability and lack of 
reproducibility of immunohistochemical results maybe a 
challenge. Understanding unique immunohistochemical 
profiles of each entity combined with hematoxylin-eosin 
examination and endoscopic correlation will greatly assist 
in the diagnosis and management of these lesions. 
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