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Introduction:
esophageal adenocarcinoma is increasing in trends. In India, the extremely high incidence rates of esophageal cancer have 
been reported from the state of J
from Kashmir. The unique personal and dietary habits and environmental factors in Kashmir have been related to this high 
risk. Immunohistochemistry is nowadays a simple, 
paraffin embedded samples from cancer tissues. It is therefore more and more used customarily to study the expression of 
new potential therapeutic targets and to determ
Aiims and objectives:
correlation of above mentioned markers with
Materials and Methods:
and retrospective study for three and half years from January 2013 to May 2016.The study was carried on r
specimens of esophagus over the period mentioned above.
other primary tumors of esophagus, tumors metastasized to esophagus and those who have received neoadjuvant therapy 
were taken.
SKIMS. Histopathological data was collected and relevant details were noted. Corresponding slides were collected and 
photographed wherever available.
brief clinical history was taken, along with other relevant investigations.
per proforma.
the specimens were grossed with 3
Sections from all resection margins were taken.
examination and 4
Immunohistochemistry was done in 30 Squamous cell carcinoma cases (out of a total of 86 ca
Adenocarcinoma cases
included a total of 98 cases received in our department and with the final diagnosis of esophageal carcinoma (SCC and 
AC). Out of 98 cases, 57 (58.2%) were males and 41 (41.8%) were females with a male to female ratio of 1.39:1. Age 
range was 35
number of cases was seen in the age
presenting complaint in majority of patients (69.4%).  Most of the tumors presented as ulceroin
Most of the tumors were in the size range of 3
(48%) followed by lower 1/3rd (37.6%). Among the 98 esophagectomy cases, 83 (84.7%) were diagnosed as SCC, 12 as 
AC (12.2) and 3 (3.1%) as squamous cell carcinoma in situ. Most of the tumors were w
Regional lymph node involvement was present in 25% cases.  Distant metastasis was not seen in any case.11 (11.2%) 
cases had CRM involved by the tumor.
were T3, 2 cases were in T1. Out of 12 AC cases, 11 (91.7%) were T3 and 1 (8.3%) was T2.  Majority of the cases i.e.; 72 
(73.5%) were in N0, 19 (19.4%) were in N1, 6 (6.1%) were in N2, 1 (1%) was in N3. Out of 86 SCC cases, 25 (29.1%) 
were in Sta
were in Stage IIIB and 3 (3.5%) were in Stage 0. None of the cases was in Stage IV. One patient was in stage IA.  Out of 
12 AC cases, 7 (58.3%) cases 
None of the cases was in Stage IV or Stage 0. Out of 98 esophagectomy cases, 32 (32.7%) had LVI and 29 (29.6%) had 
PNI. On immunohistochemistry; (IHC was done on 30
or PR. For ERβ, among 12 adenocarcinoma cases, 9 cases were positive and among 30 SCC cases, 7 were positive. For 
EFGR, among 12 AC cases, 3 were positive and among 30 SCC cases, 17 were posi
1 was positive and among 30 SCC cases, 2 were positive. Among 16 ERβ positive cases, 2 were in Grade 1, 7 in Grade 2 
and 7 in Grade 3. None of the cases was of Grade 4.  Among 20 EGFR positive cases, 3 were in Grade 1, 9
8 in Grade 3. Among 3 HER2 positive cases, 1 was in Grade 1and 2 were in Grade 3. None of the cases was of Grade 2.  
ERβ positive cases were predominantly in N0 (8/16), followed by N2 (5/16). 2 cases were in N1 and 1 in N3. Among 20 
EGFR po
Among the 16 ERβ positive cases, majority (7/16) were in Stage IIB. 3 were in Stage IIIB, 2 were in IIIC, 2 in IIIA and 2 
in IB. None of the cases
in Stage IIB, 3 in Stage IB, 3 in Stage IIIB, 1 in Stage IIA and 1 in Stage IIIC. . Among 3 HER2 positive cases, 2 were in 
Stage IIB and 1 in Stage IIA. ERβ e
than SCC.  EGFR had a significant correlation with tumor type, tumor grade and lymph node status.
conclusion
Evaluation of EGFR overexpression detected by IHC may aid the selection of patients and prediction of sensitivity to 
adjuvant EGFR 
therapeutic management of both esophageal squamous cell carcinoma and esophageal adenocarcinoma. In present study, 
HER2 was positive in both ESCC and EAC. The sample size may have undermined statistical significance between HER2 
and histopathological characteristics of esophageal carcinoma. Further studies may augment the understanding in this area
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ABSTRACT 

Introduction: Esophageal cancer is a serious malignancy with regards to mortality and prognosis. The incidence of 
esophageal adenocarcinoma is increasing in trends. In India, the extremely high incidence rates of esophageal cancer have 
been reported from the state of Jammu and Kashmir which seems to fall in the Asian esophageal
from Kashmir. The unique personal and dietary habits and environmental factors in Kashmir have been related to this high 
risk. Immunohistochemistry is nowadays a simple, reproducible way to assess the expression of oncogenic factors in 
paraffin embedded samples from cancer tissues. It is therefore more and more used customarily to study the expression of 
new potential therapeutic targets and to determine which patients are the most 
Aiims and objectives: To study the expression of.ER/PR, EGFR and HER-2 
correlation of above mentioned markers with pathological characteristics such as tumor t
Materials and Methods: It was a prospective study for a period of one and half years from June 2016 to December 2017 
and retrospective study for three and half years from January 2013 to May 2016.The study was carried on r
specimens of esophagus over the period mentioned above. All esophageal carcinomas with or without nodal metastasis and 
other primary tumors of esophagus, tumors metastasized to esophagus and those who have received neoadjuvant therapy 
were taken. For the retrospective study, cases were taken from the records maintained in the Department of Pathology at 
SKIMS. Histopathological data was collected and relevant details were noted. Corresponding slides were collected and 
photographed wherever available. Prospective study comprised of fresh cases of esophageal carcinomas. In each case a 
brief clinical history was taken, along with other relevant investigations. The clinical data of the patient was recorded as 
per proforma. Samples were collected in 10% formalin for routine histopathological examination. After overnight fixation, 
the specimens were grossed with 3-4 sections taken from the tumor. Gross photographs of the specimen were taken. 
Sections from all resection margins were taken. The tissue was processed as per standard procedure for histological 
examination and 4-5 micron thick sections were cut on microtome and stained by routine haematoxylin and eosin stain.
Immunohistochemistry was done in 30 Squamous cell carcinoma cases (out of a total of 86 ca
Adenocarcinoma cases. After final microscopic diagnosis was made, the slides were photographed.
included a total of 98 cases received in our department and with the final diagnosis of esophageal carcinoma (SCC and 

Out of 98 cases, 57 (58.2%) were males and 41 (41.8%) were females with a male to female ratio of 1.39:1. Age 
range was 35-75 years. The maximum number of cases was in the age group of 45
number of cases was seen in the age group of 35-44 years. Mean age was 55.9+8.92 years. Dysphagia was the main 
presenting complaint in majority of patients (69.4%).  Most of the tumors presented as ulceroin
Most of the tumors were in the size range of 3-5 cm (49%).  Middle 1/3rd of the esophagus was the most common site 
(48%) followed by lower 1/3rd (37.6%). Among the 98 esophagectomy cases, 83 (84.7%) were diagnosed as SCC, 12 as 
AC (12.2) and 3 (3.1%) as squamous cell carcinoma in situ. Most of the tumors were w
Regional lymph node involvement was present in 25% cases.  Distant metastasis was not seen in any case.11 (11.2%) 
cases had CRM involved by the tumor. Out of the 83 cases of squamous cell carcinoma, 42 (50.6%) were T2, 3
were T3, 2 cases were in T1. Out of 12 AC cases, 11 (91.7%) were T3 and 1 (8.3%) was T2.  Majority of the cases i.e.; 72 
(73.5%) were in N0, 19 (19.4%) were in N1, 6 (6.1%) were in N2, 1 (1%) was in N3. Out of 86 SCC cases, 25 (29.1%) 
were in Stage IB, 24 (27.9%) were in stage IIA, 21 (24.4%) were in Stage IIB, 9 (10.5%) were in Stage IIIA, 3 (3.5%) 
were in Stage IIIB and 3 (3.5%) were in Stage 0. None of the cases was in Stage IV. One patient was in stage IA.  Out of 
12 AC cases, 7 (58.3%) cases were in Stage IIB, 3 (25%) cases were in Stage IIIB and 2 (16.7%) cases were in Stage IIIC. 
None of the cases was in Stage IV or Stage 0. Out of 98 esophagectomy cases, 32 (32.7%) had LVI and 29 (29.6%) had 
PNI. On immunohistochemistry; (IHC was done on 30 SCC and 12 AC cases), none of the 42 cases was positive for ERα 

For ERβ, among 12 adenocarcinoma cases, 9 cases were positive and among 30 SCC cases, 7 were positive. For 
EFGR, among 12 AC cases, 3 were positive and among 30 SCC cases, 17 were posi
1 was positive and among 30 SCC cases, 2 were positive. Among 16 ERβ positive cases, 2 were in Grade 1, 7 in Grade 2 
and 7 in Grade 3. None of the cases was of Grade 4.  Among 20 EGFR positive cases, 3 were in Grade 1, 9
8 in Grade 3. Among 3 HER2 positive cases, 1 was in Grade 1and 2 were in Grade 3. None of the cases was of Grade 2.  
ERβ positive cases were predominantly in N0 (8/16), followed by N2 (5/16). 2 cases were in N1 and 1 in N3. Among 20 
EGFR positive cases, 7 were in N1, 6 in N2 and 7 in N0. Among 3 HER2 positive cases, 2 were in N0 and 1 was in N1. . 
Among the 16 ERβ positive cases, majority (7/16) were in Stage IIB. 3 were in Stage IIIB, 2 were in IIIC, 2 in IIIA and 2 
in IB. None of the cases was in Stage IA or in Stage IV.  Among the 20 EGFR positive cases, 7 cases were in Stage IIIA, 5 
in Stage IIB, 3 in Stage IB, 3 in Stage IIIB, 1 in Stage IIA and 1 in Stage IIIC. . Among 3 HER2 positive cases, 2 were in 
Stage IIB and 1 in Stage IIA. ERβ expression had a significant correlation with tumor type. AC showed higher expression 
than SCC.  EGFR had a significant correlation with tumor type, tumor grade and lymph node status.
conclusion: The present study suggests that EGFR is a candidate for targeted therapy using anti
Evaluation of EGFR overexpression detected by IHC may aid the selection of patients and prediction of sensitivity to 
adjuvant EGFR -targeted therapy for esophageal carcinoma. HER2 overexpression may also 
therapeutic management of both esophageal squamous cell carcinoma and esophageal adenocarcinoma. In present study, 
HER2 was positive in both ESCC and EAC. The sample size may have undermined statistical significance between HER2 
and histopathological characteristics of esophageal carcinoma. Further studies may augment the understanding in this area
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Esophageal cancer is a serious malignancy with regards to mortality and prognosis. The incidence of 
esophageal adenocarcinoma is increasing in trends. In India, the extremely high incidence rates of esophageal cancer have 

ammu and Kashmir which seems to fall in the Asian esophageal-cancer belt particularly 
from Kashmir. The unique personal and dietary habits and environmental factors in Kashmir have been related to this high 

reproducible way to assess the expression of oncogenic factors in 
paraffin embedded samples from cancer tissues. It is therefore more and more used customarily to study the expression of 

the most liable to answer to these specific therapies. 
2 in esophageal carcinoma.and to study the 

pathological characteristics such as tumor type, grade and lymph node status. 
It was a prospective study for a period of one and half years from June 2016 to December 2017 

and retrospective study for three and half years from January 2013 to May 2016.The study was carried on resected 
All esophageal carcinomas with or without nodal metastasis and 

other primary tumors of esophagus, tumors metastasized to esophagus and those who have received neoadjuvant therapy 
or the retrospective study, cases were taken from the records maintained in the Department of Pathology at 

SKIMS. Histopathological data was collected and relevant details were noted. Corresponding slides were collected and 
Prospective study comprised of fresh cases of esophageal carcinomas. In each case a 

The clinical data of the patient was recorded as 
rmalin for routine histopathological examination. After overnight fixation, 

tumor. Gross photographs of the specimen were taken. 
essed as per standard procedure for histological 

5 micron thick sections were cut on microtome and stained by routine haematoxylin and eosin stain. 
Immunohistochemistry was done in 30 Squamous cell carcinoma cases (out of a total of 86 cases) and all (12) 

. After final microscopic diagnosis was made, the slides were photographed. Results: The study 
included a total of 98 cases received in our department and with the final diagnosis of esophageal carcinoma (SCC and 

Out of 98 cases, 57 (58.2%) were males and 41 (41.8%) were females with a male to female ratio of 1.39:1. Age 
75 years. The maximum number of cases was in the age group of 45-54 and 55-64 years and the least 

44 years. Mean age was 55.9+8.92 years. Dysphagia was the main 
presenting complaint in majority of patients (69.4%).  Most of the tumors presented as ulceroin filtrative lesions (25.5%). 

).  Middle 1/3rd of the esophagus was the most common site 
(48%) followed by lower 1/3rd (37.6%). Among the 98 esophagectomy cases, 83 (84.7%) were diagnosed as SCC, 12 as 
AC (12.2) and 3 (3.1%) as squamous cell carcinoma in situ. Most of the tumors were well and moderately differentiated.  
Regional lymph node involvement was present in 25% cases.  Distant metastasis was not seen in any case.11 (11.2%) 

Out of the 83 cases of squamous cell carcinoma, 42 (50.6%) were T2, 39 (47.0%) 
were T3, 2 cases were in T1. Out of 12 AC cases, 11 (91.7%) were T3 and 1 (8.3%) was T2.  Majority of the cases i.e.; 72 
(73.5%) were in N0, 19 (19.4%) were in N1, 6 (6.1%) were in N2, 1 (1%) was in N3. Out of 86 SCC cases, 25 (29.1%) 

ge IB, 24 (27.9%) were in stage IIA, 21 (24.4%) were in Stage IIB, 9 (10.5%) were in Stage IIIA, 3 (3.5%) 
were in Stage IIIB and 3 (3.5%) were in Stage 0. None of the cases was in Stage IV. One patient was in stage IA.  Out of 

were in Stage IIB, 3 (25%) cases were in Stage IIIB and 2 (16.7%) cases were in Stage IIIC. 
None of the cases was in Stage IV or Stage 0. Out of 98 esophagectomy cases, 32 (32.7%) had LVI and 29 (29.6%) had 

SCC and 12 AC cases), none of the 42 cases was positive for ERα 
For ERβ, among 12 adenocarcinoma cases, 9 cases were positive and among 30 SCC cases, 7 were positive. For 

EFGR, among 12 AC cases, 3 were positive and among 30 SCC cases, 17 were positive.  For HER2, among 12 AC cases, 
1 was positive and among 30 SCC cases, 2 were positive. Among 16 ERβ positive cases, 2 were in Grade 1, 7 in Grade 2 
and 7 in Grade 3. None of the cases was of Grade 4.  Among 20 EGFR positive cases, 3 were in Grade 1, 9 in Grade 2 and 
8 in Grade 3. Among 3 HER2 positive cases, 1 was in Grade 1and 2 were in Grade 3. None of the cases was of Grade 2.  
ERβ positive cases were predominantly in N0 (8/16), followed by N2 (5/16). 2 cases were in N1 and 1 in N3. Among 20 

sitive cases, 7 were in N1, 6 in N2 and 7 in N0. Among 3 HER2 positive cases, 2 were in N0 and 1 was in N1. . 
Among the 16 ERβ positive cases, majority (7/16) were in Stage IIB. 3 were in Stage IIIB, 2 were in IIIC, 2 in IIIA and 2 

was in Stage IA or in Stage IV.  Among the 20 EGFR positive cases, 7 cases were in Stage IIIA, 5 
in Stage IIB, 3 in Stage IB, 3 in Stage IIIB, 1 in Stage IIA and 1 in Stage IIIC. . Among 3 HER2 positive cases, 2 were in 

xpression had a significant correlation with tumor type. AC showed higher expression 
than SCC.  EGFR had a significant correlation with tumor type, tumor grade and lymph node status. Summary and 

te for targeted therapy using anti-EGFR antibodies. 
Evaluation of EGFR overexpression detected by IHC may aid the selection of patients and prediction of sensitivity to 

HER2 overexpression may also play a crucial role in the 
therapeutic management of both esophageal squamous cell carcinoma and esophageal adenocarcinoma. In present study, 
HER2 was positive in both ESCC and EAC. The sample size may have undermined statistical significance between HER2 
and histopathological characteristics of esophageal carcinoma. Further studies may augment the understanding in this area. 
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INTRODUCTION 
 
Esophageal cancer is one of the deadliest and eighth most 
common cancer worldwide (Gupta et al., 2017). It is the sixth 
most common cause of cancer related deaths with developing 
nations making up more than 80% of total cases and deaths 
(Herszenyi and Tulassay, 2010). Esophageal cancer affects 
more than 450,000 people worldwide and incidence is 
increasing rapidly (Pennathur et al., 2013). The incidence of 
esophageal carcinoma has been increasing over the past few 
decades, with a shift from squamous cell carcinoma arising in 
upper 2/3rd of esophagus to adenocarcinoma in lower 1/3rd of 
esophagus (Lepage et al., 2005). The 5-yearsurvival rate for 
patients with esophageal cancer ranges from 15-20%, despite 
many advances in diagnosis and treatment (Pennathur et al., 
2013). The rate of high expression of HER2 in esophageal 
adenocarcinoma EAC (15-30%) is higher than in ESSC (5-
13%) (Kato et al., 2013).  Epidermal growth factor receptor 
(EGFR), required for downstream signaling, is overexpressed 
in 36.6%-80% of ESCC patient (Shang et al., 2014). EGFR 
participates in cellular differentiation and proliferation 
(Hanawa et al., 2006).  EGFR overexpression correlates with 
tumor invasion and lymph nodemetastasis (Jiang et al., 2015; 
Zhang et al., 2014), A number of studies have shown that 
increased EGFR expression is associated with poor survival 
among patients with esophageal cancer (Zhang et al., 2014; 
Fukai et al., 2005; Yu et al., 2011). Human tissues contain two 
isoforms of ER, ER alpha (α) and ER beta (β) which are 
generated by genes located on chromosome 6q25 and 
chromosome 14q22-24, respectively. Several studies have 
identified the expression of ERs in ESCC (Ueo et al., 1990; 
Utsumi et al., 1989; Utsumi et al., 1991; Nozoe et al., 2007; 
Kalayarasan et al., 2008). 
 
Aims and objectives: To study the expression of. ER/PR, 
EGFR and HER-2 in esophageal carcinoma. and to study the 
correlation of above mentioned markers withpathological 
characteristics such as tumor type, grade and lymph node 
status. 

 
MATERIALS AND METHODS 
 
The study entitled Role of ER, PR, HER2 and EGFR in 
Esophageal Carcinoma was conducted in the department of 
pathology at the Sher-i- Kashmir Institute of Medical Sciences 
(SKIMS) Srinagar, Kashmir. It was a prospective study for a 
period of one and half years from June 2016 to December 2017 
and retrospective study for three and half years from January 
2013 to May 2016.The study was carried on resected 
specimens of esophagus over the period mentioned above. All 
esophageal carcinomas with or without nodal metastasis. Other 
primary tumors of esophagus, tumors metastasized to 
esophagus and those who have received neoadjuvant therapy. 
For the retrospective study, cases were taken from the records 
maintained in the Department of Pathology at SKIMS. 
Histopathological data was collected and relevant details were 
noted. Corresponding slides were collected and photographed 
wherever available. Prospective study comprised of fresh cases 
of esophageal carcinomas. In each case a brief clinical history 
was taken, along with other relevant investigations. The 
clinical data of the patient was recorded as per proforma. 
Samples were collected in 10% formalin for routine 
histopathological examination. After overnight fixation the 

specimens were grossed with 3-4 sections taken from the 
tumor. Gross photographs of the specimen were taken. 
Sections from all resection margins were taken. The tissue was 
processed as per standard procedure for histological 
examination and 4-5 micron thick sections were cut on 
microtome and stained by routine haematoxylin and eosin 
stain. Immunohistochemistry was done in 30 Squamous cell 
carcinoma cases (out of a total of 86 cases) and all (12) 
Adenocarcinoma cases. After final microscopic diagnosis was 
made, the slides were photographed. 

 
RESULTS 
 
The mean age of patients was Mean±SD (Range)=55.9± 8.92 
(35-75) years. Out of 98 cases, 57 (58.2%) were males and 41 
(41.8%) were females with a male to female ratio of 1.39:1. In 
the present study, 68 (69.4%) patients presented with 
dysphagia alone, 9 (9.2%) with weight loss and 8 (8.2%) with 
generalized weakness. Dysphagia along with epigastric 
discomfort was present in 5 (5.1%) patients. Dysphagia with 
hoarseness, and dysphagia with generalized weakness were 
present in 4 (4.1%) and 3 (3.1%) respectively. Least common 
complaint was epigastric discomfort and recurrent vomiting 
together (1%). In terms of tumor location, 47 (48.0%) of the 
tumors were located in the middle 1/3rd of the esophagus, 36 
(36.7%) in lower 1/3rd of the esophagus and 15 (15.3%) in the 
upper 1/3rd of the esophagus. In our study, out of 98 
esophagectomy cases, majority of the cases i.e.; 48 (49.0%) 
had a tumor size of 3-5 cm,27 cases (27.6%) had a tumor size 
of >5 cm and 23 cases (23.5%) had a tumor size of1-3cm. 
Based on the gross appearance, the tumors were classified into 
ulceroproliferative, ulceroinfiltrative, polypoidal, etc.In our 
study out of the 98 esophagectomy specimens, 25 (25.5%) 
were ulceroinfiltrative, 19 (19.4%) were ulceroproliferative, 18 
(18.4%) were ulcerative, 13 (13.3%) were diffusely ulcerative, 
10 (10.2%) were diffusely infiltrative, 8 (8.2%) were 
polypoidal and 5 (5.1%) were infiltrative. Out of 98 
esophagectomy cases, 83 (84.5%) cases were of squamous cell 
carcinoma and 12 (12.2%) were of adenocarcinoma. 3 cases 
(3.1%) were squamous cell carcinoma in situ. There was no 
case of adenosquamous carcinoma type in this study. In our 
study, out of the 98 esophagectomy cases, 11 (11.2%) caseshad 
CRM involved by the tumor. Out of the 83 cases of the 
squamous cell carcinoma (Squamous cell carcinoma in situ 
cases constituting 3 in number having been excluded), majority 
were moderately differentiated/G2i.e; 42 (50.6%), 33 (39.8%) 
were well differentiated/G1and 8 (9.6%) were poorly 
differentiate d/G3..Out of the 12 cases of adenocarcinoma, 5 
(41.7%) were well differentiated, 4 (33.3%) were poorly 
differentiated and 3 (25.0%) were moderately differentiated. 
None of the cases was undifferentiated. Out of the 83 cases of 
squamous cell carcinoma, 42 (50.6%) cases had invasion into 
muscularis propria (T2), 39 (47.0%) had invasion into 
adventitia (T3), 1 (1.2%) had invasion into submucosa (T1) 
and 1 (1.2%) into lamina propria (T1). 3 cases  had no invasion 
(Tis). Out of 12 AC cases, 11 (91.7%) had invasion into 
adventitia (T3) and 1 (8.3%) into Muscularis propria (T2). 
None of the cases was limited to submucosa or lamina propria. 
In our study, out of 86 SCC cases, 25 (29.1%) were in Stage 
IB, 24 (27.9%) were in stage IIA, 21 (24.4%) were in Stage 
IIB, 9 (10.5%) were in Stage IIIA, 3 (3.5%) were in Stage IIIB 
and 3 (3.5%) were in Stage 0. None of the cases was in Stage 
IV. One case was in stage IA.  

3077                                                      Muneera Gull et al. Role OF ER, PR, HER2 and EGFR in esophageal carcinoma 
 



Out of 12 AC cases, 7 (58.3%) cases were in Stage IIB, 3 
(25%) cases were in Stage IIIB and 2 (16.7%) cases were in 
Stage IIIC. None of the cases was in Stage IV or Stage 0.In our 
study, out of 42 cases, all the 42 were negative for ERα. All 
the 42 were also negative for PR. ERβ was positive in 16 
(38.1%) cases. EGFR was positive in 20 (47.6%) cases & 
HER2 was positive in 3 (7.1%) cases. In our study, out of the 
12 adenocarcinoma cases, none was positive for ERα. Among 
the 30 cases of SCC, none was positive for ERα. For ERβ, 
among 12 adenocarcinoma cases, 9 cases were positive and 
among 30 SCC cases, 7 were positive. ERβ had a significant 
correlation with tumor type (p-value 0.017).For PR, none of 
the 42 cases (30 SCC+ 12 AC) was positive. For EFGR, 
among 12 AC cases, 3 were positive and among 30 SCC cases, 
17 were positive. EGFR had statistically a significant 
correlation with tumor type (p- value 0.048). For HER2, 
among 12 AC cases, 1 was positive and among 30 SCC cases, 
2 were positive. Among 16 ERβ positive cases, 2 were in 
Grade 1, 7 in Grade 2 and 7 in Grade 3. None of the cases was 
of Grade 4.Among 20 EGFR positive cases, 3 were in Grade 1, 
9 in Grade 2 and 8 in Grade 3. EGFR had statistically a 
significant correlation with tumor grade (p-value 0.026). 
Among 3 HER2 positive cases, I case was in Grade 1and 
2were inGrade3.None of the cases was of Grade 2. In our 
study, ERβ positive cases were predominantly in N0 (8/16), 
followed by N2 (5/16). 2 cases were in N1 and 1 in N3. ERβ 
had statistically a significant correlation with lymph node 
status (p- value 0.008). Among 20 EGFR positive cases, 7 
were in N1, 6 in N2 and 7 in N0. EGFR had statistically a 
significant correlation with lymph node status (p-value 0.014). 
Among 3 HER2 positive cases, 2 were in N0 and 1 was in N1. 
In our study, among the 16 ERβ positive cases, majority (7/16) 
were in Stage IIB. 3 were in Stage IIIB, 2 were in IIIC, 2 in 
IIIA and 2 in IB. None of the cases was in Stage IA or in Stage 
IV. Among the 20 EGFR positive cases, 7 cases were in Stage 
IIIA, 5 in Stage IIB, 3 in Stage IB, 3 in Stage IIIB, 1 in Stage 
IIA and 1 in Stage IIIC. Among 3 HER2 positive cases, 2 were 
in Stage IIB and 1 in Stage IIA. 
 

Table 1. Immunohistochemical markers in esophageal carcinoma 
 

 Frequency Percentage 

 
ERα 

Positive 0 0 
Negative 42 100 

 
ERβ 

Positive 16 38.1 
Negative 26 61.9 

 
PR 

Positive 0 0 
Negative 42 100 

 
EGFR 

Positive 20 47.6 
Negative 22 52.4 

 
HER2 

Positive 3 7.1 
Negative 39 92.9 

 

 
 

Fig. 1. Positivity for ERβ in Esophageal Adenocarcinoma 

 

Fig. 2. Positivity for ERβ in Esophageal SCC 
 

 

Fig. 3. Positivity for EGFR in Esophageal SCC 
 

 

Fig. 4. Positivity for EGFR in Esophageal Adenoca 
 

 

Fig. 5. Positivity for HER2in Esophageal SCC 
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DISCUSSION 
 
Esophageal cancer is a serious malignancy with regards to 
mortality and prognosis. Squamous cell carcinoma is the most 
prevalent esophageal cancer worldwide, while in certain 
developed countries like Australia, France, Finland, United 
States and United Kingdom, adenocarcinoma predominates. 
17A drop of 30% in incidence of squamous cell carcinoma is 
observed in USA between 1973 and 2002, while there is 4-fold 
increase in adenocarcinoma over the same period.4Thus the 
incidence of esophageal adenocarcinoma is increasing in 
trends. In India, the extremely high incidence rates of 
esophageal cancer have been reported from the state of Jammu 
and Kashmir which seems to fall in the Asian esophageal-
cancer belt particularly from Kashmir (Alema and Iva, 2014).  
 
The unique personal and dietary habits and environmental 
factors in Kashmir have been related to this high risk. 
Immunohistochemistry is nowadays a simple, reproducible 
way to assess the expression of oncogenic factors in paraffin –
embedded samples from cancer tissues. It is therefore more 
and more used customarily to study the expression of new 
potential therapeutic targets and to determine which patients 
are the most liable to answer to these specific therapies. The 
age range in our study was 35 to 75 years. Maximum number 
of cases in our study was seen in 45-54 years age group and 
the mean age in our study was 55.9 ±8.92SD. Our study results 
were in conformity with many other studies. In a study 
conducted by Kumar et al. (2016), the mean age was 59.1 
years and the age range was 32 to 80 years. Alema, Iva  (2014) 
found maximum cases in age group of 40 to59 years with 
mean age of 55.5±SD 11.8. In our study the male female ratio 
was 1.39:1.00 with males constituting 57 cases and females 41 
cases. Our results were comparable with other study results 
like Shi et al. (2014) in which male to female ratio was 
1.88:1.00 with males constituting 34 cases and females 18 
cases, Vishal et al. (2017) in which male to female ratio was 
1.80:1.00 with males constituting 65 cases and females 36 
cases. In our study the most common clinical presentation was 
dysphagia (69.4%) followed by weight loss (9.2%). Our results 
were comparable to other studies like Renovat et al. (2016). 
Where dysphagia was the most common complaint (94%) 
followed by weight loss (47%), Michal S et al. (2017) who 
found dysphagia as the most common complaint (81%) 
followed by weight loss (70%) and Mabula et al. (2013) where 
also dysphagia was the most common complaint followed by 
weight loss.  
 
In our study 48% (47/98) of the cases occurred in the middle 
esophagus, 36.7% (36/98) in lower esophagus and 15.3% 
(15/98) in upper esophagus. Our results were comparable with 
other studies like Alema, Iva (2014) in which 53.52% cases 
were seen in middle esophagus, 38.03% cases occurred in 
lower esophagus and 8.45% in upper esophagus. In our study, 
tumor size was 3-5cm in majority of cases. Our results were 
comparable with a study conducted by Kumar et al. (2016), 
where majority of the cases had a tumor size of 2-5cm. In a 
study conducted by Takako  (2006), majority of the cases had a 
tumor size of 2.5-4.5cm, followed by > 4cm. In our study, out 
of 98 esophagectomy specimens, 25 (25.5%) were 
ulceroinfiltrative, 19 (19.4%) were ulceroproliferative and 18 
(18.4%) were ulcerative. Our results were coherent with a 
study conducted by Kumar  (2016) in which 13 (37.1%) were 
ulceroinfiltrative followed by 8 (22.9%) ulceroproliferative 
lesions.  

In a study conducted by Mabula  et al. (2013), 40% of the 
lesions were ulcerative. In our study, the most common 
histopathological subtype of esophageal cancer was squamous 
cell carcinoma, constituting 84.7% followed by 
adenocarcinoma which constituted 12.2%. Kumar A et al. 
(2016), in their study found that out of 35 esophagectomy 
cases, 30 (85.7%) were of SCC and 5 (14.3%) were of AC. 
Muninder et al. (2017) in their study found that 92% of cases 
were of SCC and only 4% cases had adenocarcinoma. Mabula 
DM et al. (2013) in their study found squamous cell carcinoma 
as the most common histopathological type (96%) followed by 
adenocarcinoma (4%). Vishal G et al (2017)1in their study 
also found SCC as the most common type constituting 61 
(60.4%) cases out of a total of 101 cases, followed by AC 
constituting 38(37.6%) cases.  
 
In our study, among 83 squamous cell carcinoma cases, 42 
(50.6%) were moderately differentiated, 33(39.8%) were well 
differentiated and 8(9.6%) were poorly differentiated. Our 
findings were coherent with a study conducted by Vishal  et al. 
(2017) where 45(73.8%) out of 61 cases were moderately 
differentiated, 10(60.4%) were well differentiated followed by 
6(9.8%) poorly differentiated cases. Our results were 
comparable to other studies like Meysam et al. (2013) where 
moderately differentiated squamous cell carcinoma was the 
most common (61.8%), followed by well differentiated 
(21.8%) and poorly differentiated being the least common 
(16.4%). In our study, adenocarcinoma cases were 
predominantly well and moderately differentiated together 
constituting 66.7% of the adenocarcinoma cases. Poorly 
differentiated constituted the least common type (33.3%). 
Similar results were found in a study conducted by Yoon et al. 
(2012). In our study, CRM was involved in 11(11.2%) cases. 
In the reviewed literature, a wide range of CRM involvement 
(8.6–83.1%) has been reported. The difference can be 
explained by the varying pathologic classification systems 
(Royal College Of Pathologists/RCP and College of American 
Pathologists/CAP criteria) being used.28n our study, out of 98 
esophagectomy cases, majority i.e.; 93 (94.9%) were T2 and 
T3. Our findings were coherent with many other studies. In a 
study conducted by Kumar et al. (2016), out of 35 
esophagectomy cases, 33 (94.3%) cases were of T2 and T3. 
Konig AM  et al. (2013), in their study found that majority of 
cases were T2 and T3 (136/158 cases i.e., 86%). 
 
In our study, out of 98 esophagectomy cases, majority of the 
cases i.e.; 72 (73.5%) were in N0, 19 (19.4%) were in N1, 6 
(6.1%) were in N2,1 (1%) in N3.Similar results were found in 
other studies conducted by Lin  et al. (2015), Kato et al. (2013) 
and Taghizadeh et al. (2016). In our study, out of 86 SCC 
cases, majority i.e;45 (52.3%) were in Stage II, followed by 
Stage I i.e. 26 (30.2%) cases. 12 (12.9%) cases were in Stage 
III and 3(3.4%) cases were in Stage 0. None of the cases was 
in Stage IV. In our study, out of 12 AC cases, 7 (58.3%) were 
in Stage II followed by 5 (41.7%) cases in Stage III. None of 
the cases was in Stage 0, Stage I or Stage IV. Our findings 
were coherent with the results of a study conducted by 
Taghizadeh et al. (2016) in which out of 64 SCC cases, 43 
(67.2%) were in Stage II, 13 (20.3%) were in Stage I and 8 
(12.5%) were in Stage III. None of the cases was in Stage IV. 
In our study, out of 98 esophagectomy cases, 32 (32.7%) had 
LVI. PNI was present in 29 (29.6%) cases. Our results were 
coherent with other studies. In a study, conducted by Gibault et 
al. (2005), LVI was present in 35 out of 107(32.7%) cases. 
Taghizadeh et al. (2016) in their study found LVI in 17 out of 
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64 (26.5%) cases and PNI in 12 (18.8%) cases. In contrast to 
our study, Sarbia et al. (1995) reported 48.5% LVI in their 
study. This slight discrepancy could be explained by large 
sample size (161) in their study.In our study none of the 42 
cases was positive for ERα or PR. In a study conducted by 
Kalyarasan et al. (2008), out of 45 cases, none was positive for 
ERα. Similarly none was positive for PR. Boone et al. (2009), 
in their study found that out of 108 SCC cases, none was 
positive for ERα. Likewise, none was positive for PR. 
However, few studies show results contrary to our study. In a 
study, conducted by Zuguchi et al. (2012) in Japan, out of 90 
SCC cases 38 (42.2%) were positive for ERα. In our study, out 
of 12 AC cases, 9(75%) were positive for ERβ. And out of 30 
SCC cases, 7 (23.3%) were positive for ERβ. Tadahiro  et al. 
(2007) in their study in Japan reported that out of 73 ESCC 
cases, 21(28.8%) were positive for ERβ. Dong et al. (2013) in 
their study in China reported that out of 89 ESCC cases, 44 
(49.4%) were positive for ERβ.  
 
The reason for this large variation in the expression of ER 
subtypes and PR in esophageal carcinoma is multifactorial 
such as difference in populations studied, different sample 
sizes, differences in immunohistochemical protocols, different 
sources of antibodies used or different criteria for evaluation of 
expression. Regarding the correlation of ER (ERα and ERβ) 
and PR with tumor type, tumor grade, lymph node status and 
tumor stage, there is paucity of publications. In our study, we 
found a significant correlation between ERβ and tumor type 
(p-value 0.017). AC showed higher expression for ERβ than 
SCC. Kalyarasan et al. (2008), in their study reported a higher 
mean score for ERβ expression as compared with SCC.In our 
study, no significant correlation was found between ERβ 
expression and tumor grade (p-value 0.271). Also no 
significant correlation was found between ERβ expression and 
tumor stage (p-value 0.169). However, a significant correlation 
was found between ERβ expression and lymph node status (p-
value 0.008). In our study, out of 42 esophageal carcinoma 
cases, 20(47.6%) were positive for EGFR.  
 
In a study conducted by Qichun et al. (2007), 63% cases were 
positive for EGFR. In our study, out of 30 ESCC cases, 
17(56.7%) were positive for EGFR. Our findings were 
consistent with many other studies. Lin  et al. (2015) in their 
study in China reported that out of 56 ESCC cases, 30 (53.6%) 
were positive for EGFR. In a study conducted by Wei et al. 
(2007), out of 40 ESCC cases, 27(67.5%) were positive for 
EGFR. In our study, out of 12 AC cases, 3(25%) were positive 
for EGFR. In a study conducted by Wei et al. (2007), out of 6 
EAC cases, 2(33.3%) were positive for EGFR. A study 
conducted by Daniel et al. (2012) found that out of 37 EAC 
cases, 16 (43%) were positive for EGFR. The discrepancy 
could be explained by the limited number of adenocarcinoma 
(12) cases in our study.In our study, EGFR had a significant 
correlation with tumor type (p-value 0.048), tumor grade (p-
value 0.026) and lymph node status (p- value 0.014). No 
significant correlation was found between EGFR expression 
and tumor stage (p- value 0.007). 
 
In a study conducted by Jiang  et al. (2015), a significant 
correlation was found between EGFR expression and lymph 
node status (p-value 0.006). Zhang W et al. (2014) conducted a 
study and reported that the expression of EGFR is correlated 
with depth of tumor invasion (p=0.005), lymph node 
metastasis (p < 0.001), and pathologic stage (p<0.001). In our 
study, out of 42 cases, 3 (7.1%) were positive for HER2. 

Similar results were found in a study conducted by Qichun  et 
al. (2007) where out of 45 esophageal carcinoma cases, 
4(8.89%) were positive for HER2. In our study, out of 30 
ESCC cases, 2(6.7%) were positive for HER2. Similar results 
were found by many other studies. Nagaraja et al. (2016) in 
their study found that out of 27 ESCC cases, 1(3.7%) was 
positive for HER2. In a study conducted by Wei  et al. (2007), 
out of 40 ESCC cases, 3(7.5%) were positive for HER2. Konig  
et al. (2013) in their study reported that out of 68 SCC cases, 
5(7.4%) were positive for HER2. In our study, out of 12 AC 
cases, only 1 case (8.3%) was positive for HER2. In a study 
conducted by Wei et al. (2007), out of 6 EAC cases, 1 (16.7%) 
case was positive for HER2. Konig et al. (2013) in their study 
reported that out of 90 EAC cases, 9(10%) were positive for 
HER2.In our study, no significant correlation was found 
between HER2 expression and tumor type, tumor grade, lymph 
node status and tumor stage. A study conducted by Kumar et 
al. (2016), also found no statistically significant correlation 
between tumor grade and HER2 positivity. Also in the same 
study, no correlation was found with tumor stage and lymph 
node status. However, Taghizadeh et al. (2016) in their study 
found a significant correlation between tumor grade and HER2 
positivity. Hiroaki et al. (2013) and Jun-Xing et al. (2013). 
Have not reported a significant correlation between tumor 
grade and HER2 positivity. 
 
Conclusion 
 
The present study suggests that EGFR is a candidate for 
targeted therapy using anti-EGFR antibodies. Evaluation of 
EGFR overexpression detected by IHC may aid the selection 
of patients and prediction of sensitivity to adjuvant EGFR -
targeted therapy for esophageal carcinoma. HER2 over 
expression may also play a crucial role in the therapeutic 
management of both esophageal squamous cell carcinoma and 
esophageal adenocarcinoma. In present study, HER2 was 
positive in both ESCC and EAC.  
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