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Usefulness of insulin-like growth factor II mRNA-binding protein 
3 (IMP3) as a new marker for the diagnosis of esophageal 
adenocarcinoma in challenging cases
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ABSTRACT

Background/Aims: Insulin-like growth factor II mRNA-binding protein 3 (IMP3) is an oncofetal protein with vital 
function during human embryogenesis in terms of cellular growth and migration. Although it has minimum and 
undetectable expression in human adult tissues, it is highly expressed in various types of cancer. Few studies have 
recommend application of IMP3 expression to diagnose challenging cases of esophageal adenocarcinoma. This 
survey was aimed to evaluate the benefit of IMP3 expression detection in the diagnosis of esophageal adenocarci-
noma and high-grade dysplasia by using immunohistochemistry (IHC).

Materials and Methods: An immunohistochemistry study of IMP3 oncofetal protein was performed on paraffin-
embedded blocks of 76 cases, including Barrett’s esophagus, esophageal squamous epithelium, Barrett’s esopha-
gus with low-grade dysplasia, Barrett’s esophagus with high-grade dysplasia, moderately differentiated esophageal 
adenocarcinoma, and poorly differentiated esophageal adenocarcinoma. Two pathologists reevaluated the diag-
nosis and evaluated the positivity and intensity of the IHC staining as well.

Results: Insulin-like growth factor II mRNA-binding protein 3 expression was intensely positive in all cases of esophageal 
adenocarcinoma and Barrett’s esophagus with HGD. Only mild positivity in 30% of Barrett’s esophagus with LGD was 
seen. However, Barrett’s esophagus and esophageal squamous epithelium had, in fact, no IMP3 expression.

Conclusion: The percentage and intensity of IP3 IHC staining showed a significant difference between high-
grade dysplasia and adenocarcinoma versus Barrett’s esophagus with low-grade dysplasia, Barrett’s esophagus, 
and esophageal squamous epithelium. Therefore, IMP3 oncofetal protein could be a very useful marker for the 
diagnosis of high-grade dysplasia and adenocarcinoma. However, to test the validation, a larger number sam-
ples is required.
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INTRODUCTION
Barrett’s esophagus is associated with low-grade dyspla-
sia, high-grade dysplasia, and adenocarcinoma of the 
esophagus (1-3). Though Barrett’s esophagus and low-
grade dysplasia only need regular endoscopic evalua-
tion, adenocarcinoma and high-grade dysplasia require 
surgical intervention (1-4). Hence, to choose the best 
therapeutic option, accurate histopathologic diagnosis 
of high-grade esophageal glandular dysplasia and ade-
nocarcinoma are mandatory. Diagnosis of dysplasia and 
adenocarcinoma, however, could be a challenge for the 
pathologist, particularly in small esophageal biopsies (5).

Finding a marker with high sensitivity and specificity 
to differentiate low-grade dysplasia from high-grade/
malignant is a requirement to make a definitive his-
topathologic diagnosis in challenging cases and to 
choose the best therapeutic option for patients, as 
well.

Insulin-like growth factor II mRNA-binding protein 3 is 
an oncofetal protein that has a crucial role in cellular 
proliferation, adhesion, and invasion of malignant tu-
mors (6,7). It also has a vital role in the early phases of 
embryogenesis (8).
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Insulin-like growth factor II mRNA-binding protein 3 is a type of 
insulin-like growth factor II mRNA-binding protein (IMP), which 
has three subtypes, including IMP1, IMP2, and IMP3 (9). IMP3 
has a significant role in cell proliferation, cell adhesion, and tu-
mor invasion (6,7). Although IMP3 expression is normal in em-
bryonic epithelium, muscle, and placenta of the human fetus, 
its expression is either minimal or absent in adult human tis-
sues (8,10). This oncofetal protein is highly expressed in various 
types of human malignant neoplasm, including lung, colon, 
pancreas, and stomach cancers; soft tissue sarcomas; endo-
metrial serous carcinoma; and endocervical adenocarcinoma; 
there is, however, no expression in the surrounding benign tis-
sues (9,11-15). Few studies have shown that IMP3 is a very use-
ful marker to diagnose low-grade from high-grade Esophageal 
dysplasia/adenocarcinoma (5,16). In this study, we analyzed 
the expression of IMP3 in Barrett’s esophagus, esophageal low-
grade and high-grade glandular dysplasia, and adenocarcino-
ma to determine whether IMP3 has diagnostic application in 
esophageal biopsies with doubtful adenocarcinoma or high-
grade glandular dysplasia.

MATERIALS AND METHODS
In this study, the pathology slides of 76 patients with a diagno-
sis of Barrett’s esophagus or esophageal adenocarcinoma that 
were admitted and diagnosed in Modarres Hospital, Tehran, 
Iran from 2008 to 2011 were reevaluated by two pathologists. 
Approval from the hospital’s ethics committee was obtained. 
In doing so, approval from the hospital’s ethics committee was 
obtained. In all cases, the previous pathology reports were con-
firmed. The cases included Barrett’s esophagus with no dyspla-
sia, with low-grade dysplasia, those with high-grade dysplasia, 
and esophageal adenocarcinoma.

Immunohistochemistry (IHC) was performed on all 76 cases us-
ing mouse monoclonal anti-IMP3 antibody with code M3626 
(DAKO manufactured, Denmark). Positive control was prepared 
using colorectal adenocarcinoma specimens (+4 positivity 
with cytoplasmic staining) according to the manufacturer’s in-
struction. The slides with no application of primary antibodies 
were used as negative control.

Two pathologists analyzed the IHC slides and scored the results 
from 0 to 4+. The data were analyzed by chi-square test and 
Spearman correlation test using SPSS 10 software (IBM Com-
pany, USA). P values less than 0.05 were considered significant.

RESULTS
In this study, the 76 cases were as follows: 12 cases of poorly 
differentiated adenocarcinoma (PDAC), 15 of moderately dif-
ferentiated adenocarcinoma (MDAC), 11 of dysplasia (one 
high-grade dysplasia (HGD) and 10 low-grade dysplasia (LGD)), 
26 of Barrett esophageal mucosa (BEM) without dysplasia or 
carcinoma, and 12 of nonneoplastic esophageal mucosa with-
out dysplasia or BEM. For each case, there were two IHC reports, 
which were identical.

Our results showed that IMP3 was positive in all (100%) cases of 
esophageal adenocarcinoma (MD and PD) and Barrett’s esoph-
agus with high-grade dysplasia.

Just 30% of Barrett’s esophagus (BEM) with low-grade dysplasia 
showed positivity. BEM without dysplasia was positive in only 
11.5% of cases. However, 100% of the nonneoplastic esopha-
geal mucosas were IMP3-negative.

Moreover, 91% of PDAC (11 of 12) and 86% of MDAC (13 of 
15) and high-grade dysplasia cases showed higher IMP3 stain-
ing intensity (3+ to 4+) compared with low-grade dysplasia 
(1+ positivity). These data showed a significant relationship 
(p<.001) between staining intensity and the presence of ad-
enocarcinoma (Figure 1-6).

DISCUSSION
The results showed that all esophageal adenocarcinomas and 
HGDs as well as 30% of LGDs were positive for IMP3, whereas 
all cases of normal esophageal mucosa were negative; All ade-
nocarcinomas have statistically significant higher intensity (3+ 
and 4+) for IMP3 staining compared with mild dysplasia and 
normal esophageal mucosa (p<.001). A study by Feng et al. (16) 
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Figure 1. IHC staining: esophageal squamous epithelium shows no stain-
ing for IMP3.

Figure 2. IHC staining: very weak IMP3 positivity in just 11.5% of Barrett’s 
esophagus.
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in 2010 showed 70% IMP3 intense positivity for adenocarci-
noma of the esophagus and 25% IMP3 weak positivity for mild 
dysplasia. The findings of the study of Lu et al. (5) in 2009 identi-
fied 94%, 94%, 14%, and 7% IMP3 positivity in esophageal ade-
nocarcinoma, HGD, LGD, and Barrett’s esophagus, respectively. 
In the studies mentioned above, there was no IMP3 positivity 
in benign squamous epithelium. Our findings support the sug-

gestion of two recent studies (5,16) regarding the application 
of IMP3 marker as a very useful test to differentiate between 
adenocarcinoma and high-grade dysplasia versus low-grade 
dysplasia or normal esophageal tissue.

Our findings were in line with many other studies; The intense 
and significantly higher IMP3 positivity in esophageal adeno-
carcinoma and low rate and weak IMP3 positivity in low-grade 
dysplasia and Barrett’s esophagus could, definitely, suggest 
IMP3 oncofetal protein as a useful marker for the diagnosis of 
adenocarcinoma in challenging cases of Barrett’s esophagus 
with dysplasia to choose the best therapeutic option for pa-
tients. Test validation with a larger sample, however, is required.
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Figure 3. IHC staining: mild IMP3 positivity in Barrett’s esophagus with 
low-grade dysplasia.

Figure 6. IHC staining: intense IMP3 positivity in poorly differentiated 
esophageal adenocarcinoma.

Figure 4. IHC staining: intense IMP3 positivity in Barrett’s esophagus with 
high-grade dysplasia.

Figure 5. IHC staining: intense IMP3 positivity in moderately differentiated 
esophageal adenocarcinoma.
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