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Abstract:

background:Colorectal cancer (CRC) the most common gastrointestinal 
cancer in the world . In Iraq it's fifth  of the 5 commonest cancer between 
male 6.33% and fourth of commonest cancer in between female 4.35% 
.Co-morbidity ,mortality and the prognosis depended on several factors 
like age, gender ,stage , grade ,general health of patient , although the 
stage  and grade are the most important factors . That is why different 
types and modality of diagnostic tools and methods  had been liberated to 
the field of such a  serious disease to altering it's progression. The 
oncogenic mutation in the kinase region of BRAF gene result in abnormal 
cellular growth , apoptosis ,resistance , tumor progression and 
metastasis.Objects /To high light on surgical and clinical  criteria of 
colonic tumorsand specially focus on CRC in Iraqi patients .Alsoto 
analyses the efficacy of use immunohistochemical expression of 
BRAFV600E biomarker in colorectal tissues of Iraqi patients.Material 
and Methods/ In this study , a total of 90patients of colonic tumor 
referring to Al-Yarmouk Teaching Hospital ,all investigations done for 
them clinical ,laboratory , radiology and endoscopic with biopsy were 
done to them. Then after all cases with CRC (60 patients)  under gone  
surgery each case according to standard surgical technique   he needed 
and specimen send to histopathological examination ,  form each case 2 
slides was done at a private lab.  One  For H&E   stain and , second one 
for IHC.Results/In our study the CRC is more common in old age , males 
, left colon and most cases  of high grade (III) and high stage (III and IV) 
and more than 5cm.  The current study shown a correlation of BRAF 
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expression    with age, tumor size , tumor grade and  stage  of CRC 
patients is significant value , but with other variables are not significant 
correlation in CRC pateints.conclucion /According to our result most of 
the CRC cases occurs in the 7th decade of life  and most of the cases  
were stage 3 tumor . We found significant correlation between BRAF 
expression and patient's age, tumor site , tumor size , pathological stage  
and histological grade. 
 
Key words/Colorectal cancer (CRC), BRAF and immunohistochemistry ( IHC) 

 

 

Introduction  

Colorectal cancer (CRC ) is a serious and common health problem 
worldwide . It's 3rd most common visceral malignancy  with 1.2 million 
new cases diagnosed in 2012 (1) . It's remain major health problems due 
to limitation of early diagnosis and treatment of advanced cases (2) .Over 
50% of CRC develop metastasis that is why mortality and morbidity are 
still high(3,4). more studies had been published to describe all aspects of 
CRC specially in tumor genesis and more attention on early detection , 
treatment modalities (4,5). The discovery of additional prognostic 
markers might resume the emergence  of  new guidelines for better 
management  of CRC (6).    

dissemination ,recurrence, response to  treatment  , or detection of risk 
factors in healthy peoples (7) .                                                                 

BRAF is a member of the RAS/RAF/MEK/ERK pathway .Activation of 
this pathway might signal to tumor-genesis process (7) .Different 
aberrations of BRAF have been reported in various malignancies (8).   

In BRAF gene mutation testing has emerged as an important tool for 
diagnosis , prognosis , treatment of multiple cancer types like metastatic 
myeloma ,papillary thyroid carcinoma and CRC(8).                            

V600E is the most common mutation for the BRAF (9) .The advantage of 
Immunohistochemistry (IHC) lies  in it's availability and minimal amount 
of tissue needed  . This study aimed to :  

1-High light on surgical and clinical  criteria of the CRC in Iraqi patients. 
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2-Analyses the efficacy of use immunohistochemical expression of 
BRAFV600E biomarker in colorectal tissues of Iraqi patients in 
differentiation  of benign and malignant cases and to correlate the 
expression of BRAFV600E biomarker with other variable  patients age 
,Gender ,tumor size  , site ,histological type , grade and stage.                     

Material and Method  

    In this pre-prospective study, a total of 90 patients of colonic tumor 
referring to Al-Yarmouk Teaching Hospital during period of January 
2019 to May 2020, all investigations done for them clinical, laboratory, 
radiology and endoscopic (proctoscopy, sigmoidoscopy and colonoscopy) 
with biopsy were done to them. The results were conclusive in 60 patents 

and the diagnosis established as cases of CRC.  

In 30 cases the diagnosis was not conclusive (with adenomaplus lowgrade 
of dysplasia), Then after all cases with CRC (60 patients) undergone 
surgery each case according to standard surgical technique   he needed 
andspecimen send to histopathological examination, form each case 2 
slides was done at a private lab. One for H&E  stain and, second one 

forIHC. 

The 4 types of surgical resection has done to patients with established 
diagnosis CRC (17): 

1-Right hemicolectomy (limited or extended) 

2-Left  hemicoloctomy (limited or extended ) 

3-Anterior rectosigmoidactomy 

4-Abdominioperineal resection of (sigmoid , rectum and anus) 

Details information and description of tumors macroscopic and 
microscopic were recorded like size , shape ,extent and depth 
ofe233e23322 wall invasion ,local adjacent organ invasion , vascular  

lympthaticorgan metastasis , clearness  of edges  of resection . 

Also, we did both positive controltissues and negative control tissuesto 
confirm detection of brown protein (DAB) reaction production at site of 

target antigen of BRAFV600E gene. 
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Lastly the statistical analysis of result were done by using the 
computerized database structure , statistic package for social sciences 
(SPSS v .20) computer software was used for this purpose .Frequency 
distribution was done for the study variable .Data were reported and 
presented as numbers (n) ,percentage (%) results of obtained data were 
presented in tables and graphs and the correlation toBRAFV600E 

considered significant when P value lesser than 0.05 . 

 

Results 

Table (1)Clinic-surgical parameters selected for analysis of CRC cases . 
Regarding tumor site CRC from right colon (ascending colon and 
transverse colon) comprised 35% 21cases, while from left colon 
(descending colon , sigmoid and rectum) encompassed 65%39 cases  .So 
the highest percentage in left colon and the correlation is significant at 
0.01(p-value0.003) .The adenoma cases from right colon (ascending 
colon and transverse colon) comprised 26.6% 8cases, while tumors from 
left colon (descending colon, sigmoid and rectum) encompassed 73.3% 
22cases. Regarding histological type highest percent of CRC cases were 
adenocarcinoma 50cases 83.3%, while highest percentage of adenoma 
sample were tubulovillous 12cases 40% , no significant correlation 

between histological type of CRC  and BRAF expression  p-value 0.44 . 

Total % NO Pathological 
parameters 

100%  
10 
15 
25 
30 
20 

 
6 
9 

15 
18 
12 

Age 
40-49 
50-59 
60-69 
70-79 
80-90 
 

100%  
66.7 
33.3 

 
40 
20 

Gender 
Male 

Female 
100%  

65 
35 

 
39 
21 

Site of carcinoma 
Lt 
Rt 

100%  
40 
60 

 
24 
36 

Size of carcinoma 
<5 
>5 

100%  
20 

 
12 

Stage 
I 
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25 
30 
25 

15 
18 
15 

II 
III 
IV 

100%  
25 
 
18.3 
 
56.7 

 
15 
 
11 
 
34 

Grade 
Well differentiation 

(grade I) 
Moderate 

differentiation(grade 
II) 

Poor 
differentiation(grade 

III) 
100%  

83.3 
16.6 

 
50 
10 

Histological type 
Adenocarcinoma 

Mucinous carcinoma 
 

100%  
 
10 
20 
20 
30 
20 

 
 
1 
2 
2 
3 
2 

BRAF expression 
Age 

40-49 
50-59 
60-69 
70-79 
80-90 

 

Table (2) The correlation between the age , Gender and BRAF expression 
in 60 studied CRC cases with highest age rangebetween 70-79 years and 
highest incidence  in males .  The correlation of BRAF with age is 
significantat 0.01 level (p-value 0).  But  with Gender  is not significant  

at p-value 0.26. 

% Positive 
BRAF 

% NO Pathological parameters 

10 
20 
20 
30 
20 

1 
2 
2 
3 
2 

10 
15 
25 
30 
20 

6 
9 
15 
18 
12 

Age 40-49 
50-59 
60-69 
70-79 
80-90 
 

 
8.3 
8.3 

 
5 
5 

 
66.7 
33.3 

 
40 
20 

Gender 
Male 

Female 
 

Table (3)The correlation between the  tumor size ,stage , grade  and 
BRAF expression in 60 studied CRC cases .Regarding tumor size  
correlation is significant at 0.01 (p-value 0.003) with highest percentage 
>5cm . Regarding stage distribution for the  cases are stage III the percent 
and positive BRAF cases shown  correlation is significant at 0.01(p-
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value0). Regarding tumor grade the highest percrntage are poorly 
differentiated tumors  and correlation is significant at 0.01 (p-value 

0.003).                                                                                                   

% BRAF 
positive 

% NO Pathological parameters 

 
 

6.6 
10 

 
 
4 
6 

 
 
40 
60 

 
 
24 
36 

Size of carcinoma 
<5 
>5 

 
30 
10 
20 
40 

 
3 
1 
2 
4 

 
20 
25 
30 
25 

 
12 
15 
18 
15 

Stage 
I 
II 
III 
IV 

 
6.6 
 
0 

 
10 

 
4 

 
0 

 
6 

 
25 
 
18.3 
 
56.7 

 
15 
 
11 
 
34 

Grade 
Well differentiation (I) 

Moderate differentiation(II) 
Poor differentiation(III) 

 

Table (4)Clinico-surgical  parameters selected for analysis of 30 adenoma 
cases   , all cases shows low grade dysplasia and non of them showed 
reactivity for BRAFV600E biomarker . The table shows that incidence of 
adenoma in our study the commonest age was between 30-49 years and 
it's more common between males and on left colon . The common 

adenoma type is tubulovillous and commonest size is between 1-3cm. 

Total Percentage No. of adenoma 
cases 

Parameter  

100%  
33.3 
23.3 
20 

13.3 
10 

 
10 
7 
6 
4 
3 

Adenoma age 
30-49 
50-59 
60-69 
70-79 
80-90 

100%  
60 
40 

 
18 
12 

Gender 
Male 

Female 
100%  

73.3 
26.6 

 
22 
8 

Adenoma site 
Lt 
Rt 

100%  
30 
50 
20 

 
9 
15 
6 

Adenoma size 
<1 
1-3 
>3 

100%  
26.6 

 
8 

Adenoma type 
Tubular 
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33.3 
40 

10 
12 

Villous 
Tubulovillous 

 

Table (5) show distribution od cases according to type of surgical 
operation down for them , show the highest percentage of cases subjected 

to left  colon surgery with or without permanent colostomy .    

% No. of 
cases 

total Type of operation 

35% 21 21 Rt. Hemicoloctomy 
16.6% 10 39 Lt. Hemicoloctomy 
15% 9 Anterior Rectosigmoidoctomy 

33.3% 20 Abdominopreneal  resection of  Lt. colon , rectum and anal 
channel  plus permanent colostomy 

 

Discussion  

In this study we high -light on the clinic-surgical criteria of CRC in Iraqi 
patients and correlate it with tissues , immunohistocompatibility to anti 
BRAF V600E . 

       In our study patients age range from 40-90, but the highest 
percentage of them in age range 70-90 (18cases 30%) .This result agree 
with WolFgan et al 2009 study who showed that 69% of CRC  cases 
among older ages above 60 (10)  , also with reports from American 
cancer society statistics 2014 , which cleared that incidence  of CRC is 
more than 15 time higher in adults of 50 years and older  (11) . Which 
may be related to change in type of food, reduced physical activity, 
metabolic syndrome (12) .       

In our study there is significant correlation between age and BRAF 
expression with p-value 0 at 0.01 level. 

CRC cases more common in male (40 cases 66.7%) in compare      to 
female (20cases 33.3%) . but no significant correlation between BRAF 

and Gender distribution p-value 0.26 at 0.01level. 

Several study find sameGender distributionRim et al 2009 , Rozen et al 
2012  (13,14) these study reveal high incidence of CRC male 66.7% than 
female 33.3% . The cause of third difference is not clear may be 

hormonal (15) . 
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Regarding: - Tumor size and site highest percentage of CRC were more 
than 5cm (36cases 60%). And effecting Lt colon (descendingcolon, 
sigmoid and rectum) (65% 39cases) with significant correlation 
betweentumor site, size and BRAF expression p-value 0.003at 0.01 level. 

Other studies done in Iraqreached thensame result Left colon 65%, Right 
colon 35% (16,17). 

Gado et al., 2014 describe incidence of (68% of CRC) in Left colon in 
Egypt (18). So as Shin et al 2014 incidence of 69.5% in Left colon (19). 

Regarding histologicaltype, grade, stage: -most case in our study were 
adenocarcinoma (83.3% 50cases ) and poorly differentiated grade III 
(56.7% 34cases) and 55% were stage III and IV (55% 33 cases)  
.histological typeof tumor no significant correlation with BRAF 
expression of p-value 0.44 while our study reveal significant correlation 
between higher stage and grade of CRC with BRAF expression of p-

value 0, and p-value 0.003 respectively . 

Adenocarcinoma incidence in Godaet al., andAzadehet al., studies agree 
with ourstudy, they found (91% ,83.2% )respectively of cases of CRC 

wereadenocarcinoma (20) . 

Also Dolatkhah et al.,2015 said that most frequent type of CRC 
isadenocarcinoma (21) . 

Our study unlike previous studies regarding stage and grade of CRC. 

Harmooshy who reported that 51.2% of cases in their work were grade I 
(22). 

While Othman stated the most of caseswere of gradeII (moderate 
differential about 68.6% (23). 

Increase age associated with increase stage and poor prognosis (55% 
33cases) were in high stage and carry significant correlation between high 
stage 3 &4) and BRAF expression with p-value 0. And this agrees with 
Fiona Day et al which founded that 60% of CRC in high stage and 
strongly correlation with BRAF expression (24).                                       

Also, Sara Sajantet al., study agree with our study result (25). 
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Regarded BRAFexpression: the BRAF biomarker was positive in 10 
cases (16.6%) and it agree with other studies .A study whopublished at 
2017 show that BRAF mutation of any codon in  was detection 137 of 
1014 (13.5%) with mutation CRC. Another study published in 

2014showBRAF mutation in 63 out of 477 (13.2%) by IHC (24). 

Regarding adenoma group: adenoma patients age range from 30-90years 
highest percentageof them rang 30-49 10cases 33.3% more commonest in 

male 18 cases 60%. 

Common site of predilection is Left colon 73.3% 22cases .50% of cases 
15cases their size between 1-3cm and 40%were tubulovillous  adenoma 

and none of them showed reactivity for BRAF biomarkers . 

Our study disagreewith Beach et al 2005 who detect BRAF mutation in 
30% of tubular adenoma (26), while Lee et al 2005 mentioned that 
mutant BRAF expression was found if it's serrated adenomas or 

hyperplastic type (27) . 

Chan et al.,concluded that acquisition of BRAF mutation will 
progresshyperplastic polyp to serrated adenoma carcinoma pathway  (28). 
Recent published data demonstrate a high concordance 98% of BRAF 
mutation between primary Ab and metastatic tumors (Italiano et al 2010) 

(29). 

 

Conclusion 

1-According to our result most of the CRC cases occurs in the 7th decade 
of life and most of the cases  were stage 3 tumor . 

2-While all cases of suspected colonic polype show low grade dysplasia 
and none of them showed reactivity for BRAFV600E biomarker and 
incidence of adenoma in our study the commonest age was between 30-
49 years and it's more common between males and on left colon alsoIt's 

mainly of tubulovillous type  and commonest size is between 1-3cm. .  

2-We found significant correlation between BRAF expression and 
patient's age, tumor site, tumor size, pathological stage, histological grade 
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while there is no correlation between BRAF expression and patient's 
Gender, histological type.                                                               

3-BRAFV600E mutation was positive only in 16.6% of carcinoma group 
and associated significant with different clinical and pathological 
factors.Therefore, we infer that BRAF V600E mutation may be a 
promising tool for early detection of micro metastatic circulation tumor 

cells in CRC patients. 
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