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Introduction 

Colorectal carcinoma is more common in 
developed, industrial countries; with an estimated 
1.849.518 new cases worldwide in 2018, is the 
second most common cancer in women and the 
third most common cancer in men. Incidence 
increases with age. Genetic predisposition is very 
important, the probability of developing colorectal 
carcinoma in people with first-degree close 
relatives’ colorectal carcinoma is doubled 
compared to the normal population (1-4). Its 
incidence increases in those who are fed a diet 
that is high in calories, rich in animal fat and 
protein, and lacking in herbal ingredients (1). The 
mortality rate is similar in men and women (3). 

Many factors with prognostic significance have 
been identified for colorectal carcinomas. 
Clinically; age, gender, and symptoms are 
important, and histopathologically, tumor stage, 
grade, lymph node metastasis, and DNA ploidy 
are prognostic factors (2). 

Environmental factors, especially diet, age, 
adenoma presence, and family history with 
predisposing factors such as inflammatory bowel 
disease are effective in the development of 
colorectal cancer. Most cases develop from the 
background of adenomatous polyps (5). 
Adenomas are benign tumors containing 
dysplastic colon epithelium and supportive 
stroma. Dysplasia can be between a mild degree 
and carcinoma in situ. They can be single or 
numerous. Adenomas can be classified according 
to their size, macroscopic appearance (sessile, 
peduncle, flat), structural ratio (tubular, villous, 
tubulovillous), and degree of dysplasia (mild, 
medium, severe). The risk of developing 
adenomas into cancer is related to the diameter, 
number, histological type and degree of atypia. 
According to histological types, the incidence of 
cancer development is 10-18% in villous adenoma, 
6-8% in tubular adenoma, and 2-3% in tubular 
adenoma (2, 3). 
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Colorectal carcinomas are the cause of high mortality and morbidity and are common i n the world and in our country. The 
main mechanism emphasized in colorectal carcinogenesis is the adenoma-carcinoma sequence. However, carcinoma does 
not develop from all adenomas. 
Many factors are effective in the prognosis of colorectal carcinomas. The most important prognostic parameter is TNM 
staging. Another is lymph node metastasis. In our study, we planned to evaluate the expression of insulin -like growth 
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The 30 colorectal adenocarcinomas (10 well differentiated, 10 moderately differentiated, 10 poorly differentiated), 30 colon 
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diagnostic value of the extent and intensity of staining and the relationship between stage and lymph node metastasis in 
patients stained with IMP3 was investigated. 
There was a significant correlation between IMP3 and normal mucosa-adenoma and normal mucosa-carcinoma groups (p 
<0.05), but no significant correlation was found between lymph node metastasis and stage (p> 0.05). Significant 
correlations were found between IMP3 staining intensity and adenoma-carcinoma groups and between villous adenomas 
and other adenoma groups (p<0.05). There was no statistical significance between differentiation degrees of carcinomas in 
IMP3 staining intensity (p>0.05).  
As a result, it was seen that IMP3 could be used in diagnosis, but the relationship between these markers and lymph node 
metastasis and stage was not significant. 
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Colorectal carcinoma and its progression 
mechanisms were evaluated with various 
immunohistochemical (IHC) markers. Among 
these, IMP3 is an oncofetal protein (6). IMP 
family proteins are released in the early stages of 
embryogenesis and play an important role in the 
movement and stabilization of RNA, cell growth 
and cell migration. IMP3 is secreted from 
immature tissue and placenta that develops during 
embryogenesis. However, it has been shown that 
it is secreted from adult tissues at undetectable 
low levels (7). IMP3 is expressed in many 
malignant tumors; such as pancreatic, lung, 
stomach, and colon cancers. It is not expressed in 
benign tissues adjacent to the tumor (8-13). 
Therefore, IMP3 is thought to have an important 
role in the regulation of cell proliferation and 
tumor invasion. (14-16). The main goal of our 
study is to determine IMP3 expression in 
colorectal adenomas and carcinomas and to 
evaluate its relationship with lymph node 
metastasis and stage. 

Materials and Methods 

5-year cases belonging to Pathology Department 
Laboratory were examined retrospectively. Our 
study was started with the approval of the Firat 
University Faculty of Medicine Ethics Committee 
on 5.01.2012 with reference number 12/02. Ten 
normal colon mucosa (NM), 30 colon adenomas, 
and 30 colon adenocarcinoma cases were 
randomly selected. The groups consisted of ten 
tubular (TA), tubulovillous (TVA), villose (VA) 
adenomas and ten well-differentiated (IDA), 
moderately differentiated (ODA) and poorly 
differentiated (ADA) adenocarcinoma cases. 
Archive preparations belonging to the cases were 
re-examined under a light microscope and 4 
micrometer thick sections were taken from 
paraffin blocks for IHC application after 
confirming the diagnosis. 

Sections obtained from the blocks of seventy 
cases that were re-evaluated were taken on poly-
lysine coated slides. The slides were first kept in 
the oven at 60 ºC for 10 minutes and then in the 
automated staining device (Ventana Medical 
System, SN: 712299, REF: 750-700, Arizona, 
USA) processed. After treatment with primary 
antibody, slides were washed in tap water and 
covered with ultramount. Placental tissue samples 
were used for IMP3 as a positive control. 

Antibodies-stained slides were evaluated under an 
Olympus BX51 light microscope. Cytoplasmic 
staining for IMP3 was considered positive. 

Staining intensity and percentage were determined 
for each case. It was evaluated as staining over 
70% (+++), staining between 41-70% (++), and 
staining between 10-40% (+). Less than 10% of 
the tumor cells in the samples were considered 
negative for IMP3 staining. Staining intensity was 
evaluated as weak (+), moderate (++) and severe 
(+++) similar to Kulaçoğlu et al. and scored as 
1,2,3, respectively. (17). The values of the 
adenoma and carcinoma groups were formed by 
taking the mean of the subgroups. The differences 
between groups for each marker were evaluated 
using the Fisher Exact Chi-square test. Statistical 
Package for the Social Sciences version 20.0 (SPSS 
20.0 Inc., Chicago, IL, USA) Windows package 
program was used for statistical evaluation. If the 
p-value was less than 0.05, it was considered 
statistically significant.  

Results 

Of the 70 cases included in the study, 18 (60%) of 
those diagnosed with adenoma and 20 (67%) of 
those diagnosed with carcinoma were male. There 
was no statistically significant difference between 
the groups in terms of age (p>0.05). The mean age 
was 65.90±11.83 in adenomas, 64.83±14.1 in 
carcinomas and 64.20±8.59 in the control group. 

In the evaluation of the tumor stage of the cases, 
5 cases were found to be stage 1, 11 cases stage 
2a, 1 case stage 2b, 7 cases stage 3b, and 6 cases 
stage 3c. When the extensiveness and intensity of 
staining with the IMP3 marker we used in our 
study were compared with the stages, no 
significant difference was found (p>0.05). 

In our study, lymph node metastasis was present 
in 12 (17.1%) of 30 cases with carcinoma. The 
relationship between the degree of differentiation 
and lymph node metastasis in carcinomas was 
found to be significant (p<0.05). There was no 
statistically significant difference between IMP3 
prevalence and severity and lymph node 
metastasis (p>0.05). 

When the normal mucosa, adenoma and 
carcinoma groups were compared, a statistically 
significant difference was observed in terms of 
IMP3 staining degree and severity (p<0.05) (Table 
1-2).  

When the intensity and extensiveness of IMP3 
staining were compared between the adenoma and 
carcinoma groups, the staining intensity was 
higher in the carcinoma group, and the difference 
was statistically   significant   (p<0.05,  Figure   1). 
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Table 1. Relationship between IMP3 staining intensity and diagnostic groups (DG). [normal colon 
mucosa (NM), tubular adenoma (TA) tubulovilloz adenoma (TVA), villous adenoma (VA), well-
differentiated adenocarcinoma (IDA), moderately differentiated adenocarcinoma (ODA) and poorly 
differentiated adenocarcinoma (ADA)] 

DG 
p 

 NM TA TVA VA İDA ODA ADA 

IMP3 
staining 
intensity 

0 8 2 2 1 1 0 0  

 57,1% 14,3% 14,3% 7,1% 7,1% 0% 0%  

1 2 7 8 0 4 2 3  

 7,7% 26,9% 30,8% 0% 15,4% 7,7% 11,5% ,000 

2 0 1 0 8 5 7 4  

 0% 4% 0% 32% 20% 28% 16%  

3 0 0 0 1 0 1 3  

 0% 0% 0% 20% 0% 20% 60%  

 
Table 2. IMP3 staining extensiveness-diagnostic groups (DG) relationship. [Normal colon mucosa (NM), 
tubular adenoma (TA) tubulovilloz adenoma (TVA), villous adenoma (VA), well-differentiated 
adenocarcinoma (IDA), moderately differentiated adenocarcinoma (ODA) and poorly differentiated 
adenocarcinoma (ADA) 

Discussion 

Colorectal carcinomas are more common, 
especially in developed countries. Many factors 
such as diet, chronic inflammation, radiation and 
precursor lesions play a role in etiology (1). The 
main mechanism that is mostly emphasized is the 
adenoma-carcinoma sequence. It occurs with 
multiple clonal genetic changes, and the presence 
of adenoma is important because of the 
progression from normal epithelium to carcinoma 
(18). However, the emergence of adenomas and 
the time until carcinoma formation varies 
significantly. The important point is that not every 
adenomatous polyp will turn into carcinoma. 
Characteristics such as the type, number, and size 
of the adenoma determine the adenoma-
carcinoma relationship (2). 

As with all cancers, an important feature of colon 
carcinomas is their metastasis. Colon carcinomas 
usually make their metastases to regional lymph 

nodes first. The presence of metastases in regional 
lymph nodes negatively affects the prognosis of 
carcinoma, and the number of metastatic lymph 
nodes is considered an important prognostic 
factor (3).  

Today, many different immunohistochemical 
markers are used to determine the prognosis and 
treatment of colorectal carcinomas. In our study, 
the relationship of IMP3, which has an important 
role in cell proliferation, tumor invasion and 
metastasis, with colorectal carcinoma and 
adenomas and prognostic factors, stage and lymph 
node metastasis was investigated. 

IMP3 was first obtained from pancreatic 
carcinoma cells. However, in subsequent studies, 
its expression has been reported in many 
malignancies in humans (19, 20). IMP3 plays a 
very important role in tumor cell proliferation, 
adhesion, invasion and metastasis, and the 
increase of IMP3 in tissue has been associated 
with neoplastic cell proliferation (20). Studies have  

     DG    
p 

  NM TA TVA VA İDA ODA ADA 

IMP3 
staining 
extensi. 

0 8 2 2 1 1 0 0  

 57,1% 14,3% 14,3% 7,1% 7,1% 0% 0%  

1 2 3 6 0 2 1 1  

 13,3% 20% 40% 0% 13,3% 6,7% 6,7% ,000 

2 0 4 2 2 3 4 4  

 0% 21,1% 10,5% 10,5% 15,8% 21,1% 21,1%  

3 0 1 0 7 4 5 5  

 0% 0% 0% 0% 0% 0% 0%  
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Fig. 1. IMP3 staining intensity a) staining in villous 
adenoma (++) (Immunperoxidase × 200) b) staining in 
moderately differentiated adenocarcinoma (++) 
(Immunperoxidase × 100) c) staining in poorly 
differentiated adenocarcinoma (+++) 
(Immunperoxidase × 200). IMP3 staining intensity did 
not differ significantly between well-moderately-poorly 
differentiated adenocarcinomas (p> 0.05). In villous 
adenomas, IMP3 staining intensity and extent were 
statistically significant compared to other adenomas (p 
<0.05). 

reported that IMP3 is a useful marker in 
differentiating benign lesions of different organ 
systems, low-grade dysplasia, high-grade dysplasia, 
and invasive carcinoma (19).  

There are few studies in the literature on the 
relationship between colorectal carcinomas and 
IMP3. In these studies, IMP3 positivity in 
colorectal carcinomas ranged between 65-74% (8, 
21, 22). Nechifor et al. (23), in their study to 
evaluate IMP3 release in various tissues, found 
IMP3 negative in normal colon mucosa and 
diffuse (+++) in adenocarcinoma. Similarly, Wei 
et al. (8) found that there was no IMP3 expression 
in normal mucosa and hyperplastic polyps and 
diffuse expression in colorectal carcinomas in 
their study on biopsy specimens. In our study, 
IMP3 was not stained in 80% of cases in the 
normal colonic mucosa. However, staining of 
varying extent and intensity was observed in 
adenomatous polyps and adenocarcinomas. 
Intense (+++) staining with IMP3 was 3.3% in 
adenomatous polyps; and 13.3% in carcinomas.  

Li et al. (21) studied IMP3 expression in groups 
with normal mucosa, carcinoma and lymph node 
metastases and found that IMP3 was higher and 
the difference was significant in lymph node 
metastasis compared to the other two groups. In 
the same study, a significant difference was 
observed between the groups in the Ki-67 
proliferation index. A statistically significant 

increase in metastasis rates after curative 
colectomy was reported in patients with IMP3 
positive. In this study, a significant decrease was 
found in patients who were IMP3 positive in 5-
year surveillance. A study conducted by Wei and 
colleagues found a strong association between 
lymph node metastasis, TNM stage and tumor 
budding and IMP3 expression (24). In our study, 
there was no significant association between 
lymph node metastasis and stage and IMP3. But 
the possible reason for this may be the limited 
number of samples in our current study. 

In a review by Wang et al. (25) on the oncogenic 
functions of IMP3 in carcinomas, numerous 
studies show that IMP3 communicates with many 
types of uncoded RNAs and proteins to promote 
malignant proliferation and metastasis and inhibit 
malignant cell apoptosis. They concluded that 
IMP3 could aid in cancer staging and be a 
potential molecular marker for the detection of 
malignancy due to its high expression in advanced 
cancers and poor overall survival rates of patients. 
Similarly, in our study, IMP3 expression was not 
observed in normal mucosa, but increased IMP3 
expression was observed in adenoma and 
carcinoma groups. 

Modern treatment of colorectal carcinomas is 
developing towards multidisciplinary management. 
In the treatment of colorectal carcinomas, 
preoperative chemotherapy and perhaps 
radiotherapy may become routine treatments. (26-
30) It is thought that anti-IGF2BP3 drugs or 
monoclonal antibodies can be used as new 
therapeutic methods in the treatment in the near 
future (25). Therefore, preoperative correct 
staging of colorectal carcinomas is required in 
multidisciplinary treatment management. 
Microscopic examination of colonoscopic biopsy 
specimens is a critical diagnostic test for 
carcinoma diagnosis and is frequently used in 
routine daily treatment planning. Some 
microscopic features are important criteria for 
diagnosis, but they may not always be present in 
the biopsy sample. Of these, submucosal invasion 
(SMI) and desmoplastic stroma (DS) are 
considered key diagnostic features in 
distinguishing carcinoma from a high-grade 
dysplasia adenoma on biopsies (31, 32). However, 
because the biopsy material is very small and 
superficial or some artificial reasons, the 
distinction between carcinoma and adenoma 
cannot be always evaluated clearly. In our study, 
when the intensity and extent of IMP3 staining 
were compared between the adenoma and 
carcinoma groups, the staining intensity was 
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higher in the carcinoma group and the difference 
was statistically significant (p< 0.05). Considering 
that the importance of preoperative treatment is 
increasing day by day, this is a sign that IMP3 may 
be a reliable aid in cases of difficulty in diagnosis. 
Especially in endoscopic biopsies, the association 
of IMP3 with histopathological findings maybe 
facilitate the diagnosis of colorectal carcinoma. 
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