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Background and Objective:Cytokeratin 20 (CK20) is a widely
expressed epithelial protein used as immunohistochemical marker for
routine diagnosis. The aim of the current study was to detect the
immunohistochemical expression of Ck20 tumor markerin colorectal
tumors among Sudanese patients.
Methods: Retrospective analytical case control study was conducted
at Khartoum state. One hundred and fifty previously diagnosed
colorectal tumor blocks were enrolled including 100 malignant tumors
and 50benign colorectal tumors. The paraffin sections were tested by
immunohistochemical method for CK20 expression.
Results: Females were significantly at greater risk of getting
colorectal malignant tumors than males (p. value 0.003). Malignant
tumors were significantly more common in the rectal site than the
colon site (p 0.000). Significant positive immunohistochemical
expression of Ck20 was noticed in colorectal malignant tissues (58%)
when compared to benign tumors (22%) (p 0.000).
Conclusion:The study concluded that colorectal cancer was more
distributed in females and the rectal was the most affected site.
Immunohistochemical expression of Ck20 in malignant tissues was
twice that of benign colorectal tumors confirming the importance of
CK20 staining colorectal carcinogenesis regardless of cancer grade.
Copy Right, IJAR, 2016,. All rights reserved.

……………………………………………………………………………………………………....
Introduction: Colorectal cancer is a major cause of morbidity and mortality throughout the world. It accounts for over 9% of all
cancer incidence(1). It is the third most common cancer worldwide and the fourth most common cause of death (2).
Cytokeratin 20 (CK20) is a polypeptide with molecular weight of 48.5 kDa encoded by a gene located on
chromosome 17q21.2(3, 4). The immunohistochemical expression of CK20 marker was considered suitable for the
localization and therapy checks. The levels of Ck20 reflect the success of surgery, radiotherapy and chemotherapy
on the patients(5). Immunohistochemical studies with highly specific antibodies showed that CK20 expression in
normal tissues is limited to epithelial cells of the gastrointestinal (GI) tract, the urothelium and Merkel cells, and that
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this profile is maintained in malignant tumors of these cells. Both the specificity of CK20 antibodies and the
restricted CK20 expression make CK20 a valuable diagnostic marker. Accordingly, CK20 IHC is a useful diagnostic
tool for the classification of tumors, especially in the case of distant metastasis where the tissue of origin is
unknown, as well as for the detection of disseminated tumor cells (6).The objectives of this study were to detect the
immunohistochemical expression of Ck20 tumor marker in colorectal tumors among Sudanese patients and to
correlate immunohistochemical expression of Ck20 tumor marker with cancer grades and demographical data of
patients.

Materials and Methods: Study subjects: A retrospective analytical case control study aimed to detect the immunohistochemical expression of Ck20tumor in
colorectal tumors among Sudanese patients. The study was conducted at Khartoum state in IbnSina and Soba
Teaching Hospitals during the period April 2014 – December 2015. One hundred and fifty blocks of colorectal
tumors were enrolled in the study including one hundred blocks previously diagnosed as colorectal cancer and fifty
benign colorectal tumor blocks.
Immunohistochemical staining: Sections of 5µm in thickness were obtained from each formalin-fixed paraffin embedded tissue block using rotary
microtome. Sections were immune stained using monoclonal antibodies by new indirect techniques. Briefly,
sections placed on coated slides were dewaxed in hot plate oven and cleared in two changes of xylene for two
minutes. Sections were then hydrated through a series of ethanol concentrations (100%, 90%, 70%, 50%) and a final
wash in water for two minutes for each. Slides were retrieved by water bath heat retrieval technique and treated with
hydrogen peroxide for fifteen minutes. After that, sections were washed in phosphate buffer saline (PBS, pH 7.4) for
five minutes and treated with protein blocker solution for fifteen minutes. Sections were treated with anti- Ck20
primary antibodies for thirty minutes, and then rinsed in PBS before being treated with secondary polymer conjugate
for thirty minutes and rinsed in PBS. Slides were treated with DAB for seven minutes then washed in PBS for five
minutes. For the staining step, sections were counter stained in Mayer's hematoxylin for one minute washed and
blued in running tap water before they were dehydrated through ascending concentrations of ethanol (50%, 70%,
90% &100%). Sections were finally cleared in xylene and mounted in DPX (7).
Statistical analysis: The data were analyzed using SPSS computer program, frequency, means and chi-square values were calculated.
Ethical consideration: Before the study, was conducted the proposal of the study were ethically approved by ethical committee of the
Sudan University of Science and Technology and Ministry of Health research committee. An official written
permission to conduct the study was obtained by the investigator from responsible authorities.

Results: A total of 150 paraffin blocks previously diagnosis as colorectal tumors were collected in the study. According to
the histopathological diagnosis, 100 tumors were classified as malignant cases and 50 as benign controls.
According to gender, 44% were males and 56% were females among patients with malignant tumors, while the
majority of benign tumors were among males (70%). Females were found to be at significant greater risk of getting
malignant tumors (p. value= 0.003, OR= 2.9, CI= 1.25-3.5) as malignant tumors constituted 79% of all tumors
among females. According to age group, patients with malignant tumors were slightly older at presentation (41%
were less than 50 years old and 59% were more than 50 years), while the opposite was among patients with benign
tumors in which 58% were less than 50 years and 42% were more than 50 years, with significant relation between
the elder age group and malignant histopathological diagnosis (p 0.049). Concerning the site of the tumor, colon site
was less presented among malignant tumors (41%) when compared to rectal site tumors (59%), while the majority
of benign tumors were at the colon site (72%), with significant relation between the rectal site of tumor and
malignant histopathological diagnosis (p 0.000) (Table 1).
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Positive immunohistochemical expression of Ck20 was represented in 58% of malignant tissues. While only 22%of
benign tissues were positive for this marker with significant relation between immunohistochemical expression of
Ck20 and histopathological diagnosis (Table 2) (Fig. 1).
The immunohistochemical expression of Ck20 was mostly positive in moderately differentiated and well
differentiated tumors (65% and 54% respectively),with no significant relation between the immunohistochemical
expression of Ck20 and cancer grade (p 0.123) (Table 2).
Table 1:-Relation between demographical data and histopathological diagnosis among study population.
Demographical Data
Histopathological diagnosis
Malignant
Benign
NO. (%)
NO. (%)
Male
44 (44%)
35 (70%)
Gender
Female
56 (56%)
15 (30%)
100 (100.0%)
50 (100.0%)
Total
< 50
41(41%)
29 (58%)
Age
≥ 50
59 (59%)
21 (42%)
100 (100.0%)
50 (100.0%)
Total
Colon
41(41%)
36 (72%)
Site of tumor
Rectal
59 (59%)
14 (28%)
100 (100.0%)
50 (100.0%)
Total

P. value
0.003

0.049

0.000

Table 2: -Relation between Ck20 immunohistochemicalexpression, histopathological diagnosis and cancer grade.
Ck20
Histopathological Diagnosis
Cancer Grade
Immunohistochemical
Malignant
Benign
Well
Moderately
Poorly
expression
Differentiated
Differentiated
Differentiated
Number (%)
Number(%)
NO. (%)
NO. (%)
NO. (%)
58 (58.0%)
11 (22.0%)
22 (54.0%)
33 (65.0%)
3 (37.5%)
Positive
42 (42.0%)
39 (78.0%)
19 (46.0%)
18 (35.0%)
5 (62.5%)
Negative
100 (100%)
50 (100%)
41 (100%)
51 (100%)
8 (100%)
Total
0.000
0.123
P. Value

40x

10x

Figure 1: -Moderately differentiated colorectal cancer showing positive CK20 expression (10X and 40X).

Discussion: Colorectal adenocarcinoma is a heterogeneous disease that involves multiple tumorigenic pathways. The disease is
one of the most commonly diagnosed cancers, and a leading cause of cancer deaths, around the world (8).
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According to the literature, colorectal cancer has higher prevalence amongelder individuals(9). In the current study,
patients with malignant tumors were slightly older at presentation (59% were more than 50 years) with a mean age
of 52±15 years while the opposite was observed among patients with benign tumors (58% were less than 50 years)
with a mean age of 50±15 years. Marginal significant relation between the elder age group and malignant
histopathological diagnosis (p 0.049) was noticed in the study.
In contrast to most of the reported data(9, 10), females were found at greater risk of developing malignant tumors
constituting 79% (56/71) of all tumors, while the majority of benign tumors were among males (70%). Colorectal
cancer is broadly considered to be an environmental disease with a wide range of cultural, social, and lifestyle
factors(11). Thus, the higher presentation of females might be due to some differences in the predisposing factors
among Sudanese or might be due to sampling error that lowered the presentation of females among benign tumors.
However, and according to data in hand, being a female increases the risk of getting malignant colorectaltumors by
three times among Sudanese.
Concerning the site of the tumor, colon site was less presented among malignant tumors (41%) when compared to
rectal site tumors (59%), while the majority of benign tumors were at the colon site (72%), with significant relation
between the rectal site and malignant histopathological diagnosis. Interestingly, when gender was included in the
analysis, malignant tumors were equally distributed between the two sites among females while 70% of males had
tumors at the rectal site supporting other reports of sexual differences in the site of the disease. Male: female ratio of
rectal was reported to be higher in most high incidence populations in contrast to low incidence populations where
the sex ratio between these two sites is comparable. Therefore, it’s reasonable to correlate such changes with
adopting modernized life style among Sudanese population. The results of this study also supports that the
differences under the influence of environmental factors are site-specific(12).
Cytokeratin 20 (CK20) is a low molecular weight member of the Cytokeratin family of proteins that is expressed in
primary colorectal tumors and their metastastetic cells. It was considered a relevant marker for colorectal diagnosis,
since its expression is restricted to gastric and intestinal epithelium, urothelial, and Merkel cells, as well as cancers
originating from these tissues (13). Thus, CK20 levels can provide clinically valuable information on the
postoperative prognosis of patients with colorectal cancer (14). The accumulative effects of such gene may play an
important role during carcinogenesis (15). Moreover, Cytokeratin-based tumor marker assays were considered as a
simple and cheap tool for efficient management before conventional methods (16). In concordance with other studies,
Ck20 expression in the current study presented a good indicator for malignancy even though it was expressed in
both malignant and benign tumors (22% and 58% respectively). Thus, our data agrees with several other studies in
considering cytokeratin 20 (CK20) a well-established marker for colon cancer. The detected expression in the
current study was lower than most of the reported data (9, 14).For instance reported higher expression values of CK20
in colorectal cancer (80%)(9). Moreover, other studies showed higher frequencies of CK20 in colorectal
adenocarcinomas reaching 81% and 84%(17, 18).It’s also important to highlight the significance of the reported
negative immunohistochemical expression of CK20 in this study (42%) which was associated with higher
microsatellite instability in previous studies and thus bad prognosis(19).
In general, the analyzed subset of samples showed differential expression of CK20 throughout the different
histological grades representing 53.6% of well differentiated tumors, 64.7% of moderately differentiated samples
and 37.5% of poorly differentiated tumors.However,immunohistochemical expression of CK20 among malignant
tumors was not significantly correlated with cancer histological grade (p > 0.05). Several studies reported no
relevance between cancer grade and CK20 expression(5, 20).Accordingly, CK20 can be considered an indicator to
primary colorectal cancer tumors or malignancy in general but that elevated expression can be disingenuous
afterwards in the tumor.

Conclusion: The study concludes that colorectal cancer was more distributed in female and the rectal was the most affected site.
Ck20 expression was higher in the colorectal malignant tumors in general regardless of the histological grade of
tumors. Our results sustain the data published in literature concerning the importance of immunohistochemical
expression of CK20.
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