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Abstract  

Background:  Bladder cancer is the most common malig-
nancy affecting the urinary tract. Distinguishing between  
urothelial dysplasia and carcinoma in situ based on histopatho-
logical features alone is often difficult.  

Aim of Work:  The aim of the current work is to distinguish  
between urothelial hyperplasia, urothelial dysplasia from  
urothelial carcinoma by using CK20,  p53  and Ki-67 immu-
nomarkers, determine the pattern and extent of their immuno-
reactivity and correlate immuno-histochemical results with  
the clinicopathological parameters.  

Material and Methods:  Fifty cases of urothelial carcinoma  
(38 cases) and some flat urothelial lesions (12 cases) were  
collected retrospectively. Tissue specimens were in the form  
of radical cystectomy (nine specimens) and transurethral  
resection of the tumor (TURT) (forty one specimens). They  
were stained by H&E, CK20,  p53  and Ki-67 for immunohis-
tochemical study. The relationship between their expression  
and the available clinicopathological features were evaluated.  

Results: CK20,  p53  and Ki-67 expressions can signifi-
cantly differentiate urothelial hyperplasia from urothelial  
dysplasia as the whole panel is negative in urothelial hyper-
plasia and positive with scattered expression in urothelial  
dysplasia. Also pattern of expression of CK20,  p53  and Ki-
67 expression are suggesting for the diagnosis of either  
urothelial dysplasia or urothelial carcinoma in situ as their  
expressions show diffuse positivity throughout the urothelium  
in urothelial carcinoma in situ. These markers were statistically  
significant in grading of urothelial carcinoma as higher tumor  
grade associated with decreased CK20 expression and in-
creased  p53  and Ki-67 expression. CK20 expression was  
statistically significant in tumor stage as higher tumor stage  
was associated with decreased CK20 expression.  

Conclusions: Abnormal CK20 expression in urothelial  
cells plus overexpression of  p53  and Ki-67 are indicators of  
dysplastic change in urothelial mucosa. A panel of CK20,  p53  
and Ki-67 can be a useful tool to confirm the diagnosis of  
CIS and can be helpful to distinguish it from dysplastic  

changes. Combined use of these markers may be helpful in  
assigning grade of urothelial carcinoma especially when  
histologic features are borderline.  
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Introduction  

BLADDER  cancer (BC) is the most common ma-
lignancy in the urinary tract and urothelial carci-
noma (UC) is the predominant histological type  
[1] . It is the 6th  most common cancer worldwide  
in men and the 17 th  most common cancer world-
wide in women [2] . In Gharbia government, bladder  
cancer ranks the 3 rd  in both sexes being the 2nd  in  
males and the 7th  in females [3] . It is at least three  
times more common in men than women [1] . Ex-
cessive exposure to carcinogens, e.g. cigarette  
smoke and industrial chemicals, has been suggested  
to be a cause of higher incidence of bladder cancer  
in males [4] . Flat urothelial lesions show many  
varieties including urothelial hyperplasia and  
urothelial dysplasia. Urothelial hyperplasia is a  
benign urothelial lesion. It is characterized by  
markedly thickened mucosa with an increase in  
the number of cell layers, usually 10 or more. The  
cells do not show any significant cytologic abnor-
malities [5] . Urothelial dysplasia identifies urothelial  
dysplasia (low-grade intra urothelial neoplasia) as  
a premalignant lesion of the urothelium and it is  
defined as abnormal urothelium with distinctive  
cytologic and architectural changes that do not  
meet all the criteria for the unequivocal diagnosis  
of urothelial carcinoma in situ (CIS) [6] . Urothelial  
carcinoma in situ is a flat high grade non-invasive  
urothelial carcinoma with the potential for invasion  
and metastases [7] . Distinguishing between urothe-
lial dysplasia and carcinoma in situ based on his-
topathological features alone is often difficult.  
Different immuno-histochemical markers such as  
Cytokeratin 20 (CK20),  p53,  and Ki-67 are impor-
tant for this differential diagnosis [8] .  
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Patients and Methods  

Fifty cases were collected retrospectively from  

the archives of Pathology Department, Faculty of  

Medicine, Tanta University during the period of  
the research from January 2016 to April 2017,  

urothelial carcinoma (38 cases) and some flat  

urothelial lesions (12 cases). Approval from re-
search ethics committee (REC), Faculty of Medi-
cine, Tanta University, was taken antecedent to  
conducting study. Tissue specimens were in the  

form of radical cystectomy (9 specimens) and  

transurethral resection of the tumor (TURT) (41  
specimens). After histopathological evaluation,  
tumors were graded according to the WHO 2016  
of urothelial neoplasia, and they were classified  

as low grade and high grade urothelial carcinoma.  
Tumors were staged according to American Joint  
Committee (AJCC), TNM pathologic staging of  
urinary bladder. Immunohistochemical staining  
was performed on 10% formalin fixed, paraffin  
embedded tissue blocks for evaluation of CK20,  
p53 and Ki-67 expression. Sections were immuno-
histochemically stained, using primary antibodies  
to CK20 antibody which is a mouse monoclonal  
antibody (DAKO, Anti-human Cytokeratin 20,  
Clone Ks20.8) (dilution 1: 200), p53 antibody  

which is a rabbit monoclonal antibody (Kit no.  
MBS8507352, labvision) (dilution 1: 100) and Ki-
67 antibody which is a mouse monoclonal antibody  
(DAKO, Anti-human Ki-67 Antigen/FITC) (dilu-
tion 1:800). Cytokeratin 20 was detected as cyto-
plasmic staining; expression was divided into  
positive and negative expression. Positive expres-
sion was called when immunoexpression was seen  
in deeper layers of urothelium as clusters of more  

than three positively stained cells or diffuse staining  

of urothelium. Negative expression was defined  
as cytokeratin 20 staining restricted to superficial  

cells of the urothelium or less than three cells in  

intermediate cells of the urothelium [9] . Positive  
expression of p53 was considered when ≥20% of  
the cells counted from most immunoreactive region  
of the section show nuclear staining for p53 [9] .  
Positive Ki-67 staining was observed as brown  
nuclear staining. Ki-67 was considered positive  
when >10% of cells showed nuclear positive ex-
pression [8] . Chi-square test and Spearman's corre-
lation coefficient test were used as tests of signif-
icance to evaluate the association between categ-
orized variables and p-value <0.05 was considered  
statistically significant.  

Results  

This study was carried out on 50 cases. The  
studied cases were classified into two major groups  

as shown in (Table 1).  

- Group I:  12 cases of flat urothelial lesion.  
- Group II:  38 cases with urothelial carcinoma.  

In group I, the age of patients ranged from 40  

to 80 years with a mean of 56.47 ± 12.76 years and  
(25%) of cases suffered from hematuria and dys-
uria. In group II the age of patients ranged from  
42 to 78 years with a mean of 59.43 ±9.97 years  
and 73.7% suffered from hematuria and dysuria.  

The relation of clinical symptoms in the studied  
groups was statistically significant (p-value=0.002).  

A- Histopathologic results:  
Group I cases were divided into:  

• Urothelial hyperplasia (7 cases) representing  

58.3% of group I cases.  

Microscopically:  Thickened urothelial mucosa  
with increase in number of cell layers without  

cytologic atypia.  

• Urothelial Dysplasia (5 cases) representing  

41.7% of group I cases.  

Microscopically:  Urothelial dysplasia showed  
cellular crowding and loss of cellular polarity  

which did not present in full thickness of the  
urothelium.  

B- Immunohistochemical results:  

I- CK20 immunoexpression in group I cases:  

CK20 expression was expressed by cytoplasmic  
staining and its expression as shown in Table (2),  

Figs. (1A,1B).  

II- p53 immunoexpression in group I cases:  

p53 expression was detected by nuclear staining  
and its expression as shown in Table (3), Figs. (2A,  
2B).  

III- Ki-67 immunoexpression in group I cases:  

Ki-67 expression was negative in all 7 cases  

(100%) of urothelial hyperplasia (Fig. 3A) while  
all 5 cases (100%) of urothelial dysplasia were  

positive to ki-67 and scattered throughout the  

urothelium (Fig 3B).This result was statistically  
significant.  

Results of group II (urothelial carcinoma) (38  
Cases):  
A- Histopathologic results:  
1- Histopathological types of the studied cases of  

group II:  

According to WHO (2016) histological classi-
fication of urothelial carcinoma (Humphrey et al.,  
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2016), group II cases were classified as shown in  

(Table 1). Group II cases were classified into 11  

cases (29%) of non-infiltrating urothelial neoplasms  
and 27 cases (71%) of infiltrating urothelial carci-
noma.  

2- Tumor grading of urothelial carcinoma cases  

of group II:  

Out of cases of urothelial carcinoma as shown  
in (Table 4), eight cases were low grade urothelial  
carcinoma formed of transitional cells with minimal  
degree of atypia, mitoses were rare or absent and  

30 cases were high grade urothelial carcinoma  

formed of groups of cell masses with moderate to  
severe degree of cellular atypia, pleomorphism  
and mitotic figures were frequent  

3- Tumor staging of urothelial carcinoma cases of  
group II:  

According to American joint committee on  

cancer (AJCC) TNM staging of urinary bladder  

carcinomas, cases of group II were categorized  

into:  

Ta:  Six cases representing 15.8% of group II  

cases were non-invasive papillary carcinoma.  

Tis:  Five cases representing 13.2% of group II  

cases were carcinoma in situ.  

T1: Nine cases representing 23.7% of group  
II cases. They included tumor with lamina propria  
invasion (Figs. 5-14, 5-15).  

T2: Thirteen cases representing 34.2% of group  

II cases. They included tumor with invasion of  
muscularis propria invasion.  

T3: Three cases representing 7.9% of group II  

cases, included tumors invading perivesical tissue.  
T4: Two case of urothelial carcinoma, repre-

senting 5.3% of group II cases. They included  
tumor with invasion of prostate.  

I- Results of immunohistochemical expression of  

CK20 in group II cases:  

-  CK20 immunoexpression in istopathological types  

of group II cases:  

CK20 expression was detected as cytoplasmic  
staining in 20 cases (52.6%), while 18 cases  
(47.4%) were negative to CK20. Four cases out of  

5 cases of urothelial carcinoma in situ were positive  

to CK20 expression and extending diffusely  
throughout the urothelium, representing (80%)  

(Fig. 4A), one case (20 %) CK20 expression was  

negative. Two cases of nested variant of urothelial  

carcinoma were positive to CK20 (Fig. 4B) (Table  

5).  

- Relation between CK20 expression and tumor  

grade of urothelial carcinoma cases of group II:  

There was difference in CK20 expressions  
between low and high grade cases. CK20 expres-
sion was positive in 7 cases (87.5%) of low grade  
urothelial carcinoma and Thirteen cases (46.7%)  

of high grade urothelial carcinoma was positive to  
CK20. The correlation between CK20 expression  

and tumor grade of urothelial carcinoma cases was  

statistically significant.  

- Relation between CK20 expression and tumor  

staging of urothelial carcinoma cases of group  
II:  

There was difference in CK20 expressions with  
increasing tumor stage; higher tumor stage associ-
ated with decreased CK20 expression. All two  
cases of T4 were negative to CK20 expression.  

The correlation between CK20 expression and  
tumor stage of urothelial carcinoma cases was  
statistically significant (p-value=0.021).  

II- Results of immunohistochemical expression of  
p53 in group II cases:  

- Relation between p53 expression and tumor grade  
of urothelial carcinoma cases of group II:  

There was difference in p53 expressions be-
tween low and high grade cases .p53 expression  

was positive in four cases (50%) of low grade  

urothelial carcinoma. Twenty seven cases of high  

grade urothelial carcinoma (90%) were positive to  

p53 (Figs. 5A,5 B).  

The relation between p53 expression and tumor  
grade of urothelial carcinoma cases was statistically  

significant.  

- Relation between p53 expression and tumor stage  
of urothelial carcinoma cases of group II:  

There was difference in p53 expressions with  
increasing tumor stage as higher tumor stage asso-
ciated with increased p53 expression, inspite this  

relation was insignificant. All two cases of T4 were  

positive to p53 expression. All three cases of T3  
were positive to p53 expression.  

III- Results of immunohistochemical expression  
of ki-67 in group II cases:  
-  Relation between Ki-67expression and tumor  

grade of urothelial carcinoma cases of group II:  
There was difference in Ki-67 expressions  

between low and high grade cases. Ki-67 expression  

was positive in four cases (50%) of low grade  

urothelial carcinoma and (83.3%) of high grade  

cases were Ki-67 positive (Figs. 6A,6B). The  
relation between ki-67 expression and tumor grade  
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of urothelial carcinoma cases was statistically  
significant (p-value=0.049).  

-  Relation between Ki-67 expression and tumor  
stage of urothelial carcinoma cases of group II:  

There was difference in Ki-67expressions with  
increasing tumor stage as higher tumor stage asso-
ciated with increased Ki-67 expression, inspite this  

relation was insignificant. All three cases of T3  
and two cases of T4 were positive to Ki-67 expres-
sion. Five cases (55.6%) of T1 were positive to  
Ki-67 expression while four cases (44.4%) were  
negative to Ki-67 expression. Eleven cases (84.6%)  
of T2 cases were positive to Ki-67 expression and  
two cases (15.4%) were negative to Ki-67 expres-
sion. Four cases (66.7%) of Ta cases were positive  
to Ki-76 while 2 (33.3%) were negative to Ki-76  
expression. Four cases (80%) out of five cases of  
Tis cases were Ki-67 expression positive only one  
was negative to Ki-67 expression.  

IV- Correlation between tumor grade of urothelial  
carcinoma cases and different immunomarkers  
expression in group II cases:  
Correlation of CK20,  p53  and Ki-67 expression  

in high grade urothelial carcinoma (30 cases)  
(Table 6).  

In high grade urothelial carcinoma CK20 ex-
pression was positive in 43.3% of cases in contrast  
to higher  p53  expression (90% of cases) and Ki-
67 expression (83.3% of cases). This relation was  
statistically significant.  

Table (1): Histopathological distribution of the studied cases.  

Histologic types  N  %  

Group I:  12  24  
- Hyperplasia  7  58.3  
- Dysplasia  5  41.7  

Group II:  38  76  
Non-infiltrating urothelial carcinoma:  11  29  

-  CIS  5  13.2  
-  Non-infiltrating low grade papillary  

urothelial carcinoma  
3  7.9  

-  Non-infiltrating high grade papillary  
urothelial carcinoma  

3  7.9  

Infiltrating urothelial carcinoma:  27  71  
-  Pure Infiltrating urothelial carcinoma  12  31.6  
-  With squamous differentiation  5  13.2  
-  With glandular differentiation  3  7.9  
-  Sarcomatoid  3  7.9  
-  Nested  2  5.3  
-  Plasmacytoid  1  2.6  
-  Clear  1  2.6  

Total  50  100  

Table  (2): CK20 immunoexpression in group I cases.  

CK20 expression Hyperplasia  in non umbrella cells  Dysplasia  Total  

–ve  
N  7  2  9  
%  100  40  75  

+ve  
N  0  3  3  
%  0  60  25  

Total  
N  7  5  12  
%  100.0  100.0  100.0  

Chi-square  
X2 

 5.602  
p-value  0.018*  

* Significant (p-value <0.05).  

Table  (3): p53 immunoexpression in group I cases.  

p53s Hyperplasia Dysplasia  Total  

–ve  
N 7  1  8  
% 100  20.0  66.7  

+ve  
N 0  4  4  
% .0  80.0  33.3  

Total  
N 7  5  12  
% 100  100%  100.0 

Chi-square  
X2 

 

p-value  

* Significant (p-value <0.05).  

Table (4): Tumor grading of urothelial carcinoma cases of  
group II.  

Grade  N  % 

Low  8  21.1  

Non-infiltrating urothelial carcinoma:  
• Non-infiltrating low grade papillary  

urothelial carcinoma  
3  7.9  

Infiltrating urothelial carcinoma:  5  13.2  
• Pure infiltrating urothelial carcinoma  3  7.9  
• Nested variant of urothelial carcinoma  2  5.3  

High  30  78.9  

Non-infiltrating urothelial carcinoma:  8  21.1  
• Urothelial carcinoma in situ  5  13.2  
• Non-infiltrating high grade papillary  

urothelial carcinoma  
3  7.9  

Infiltrating urothelial carcinoma:  22  57.9  
• Pure infiltrating urothelial carcinoma  9  23.7  
• With squamous differentiation  5  13.2  
• With glandular differentiation  3  7.9  
• Sarcomatoid  3  7.9  
• Plasmacytoid  1  2.6  
• Clear  1  2.6  

Total  38  100  

5.182  
0.023*  
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Table (5): CK20 immunoexpression in urothelial carcinoma  
cases of group II.  

Urothelial Carcinoma  
CK20  

Total  –ve  +ve  

Non-infiltrating urothelial carcinoma:  
CIS:  

N  1  4  5  
%  20.0  80.0  100.0  

Non-infiltrating Papillary urothelial  
carcinoma low grade:  

N  0  3  3  
%  0  100  100  

Non-infiltrating Papillary urothelial  
carcinoma high grade:  

N  1  2  3  
%  33.3  66.7  100  

Infiltrating urothelial carcinoma:  
Pure infiltrating urothelial carcinoma:  

N  6  6  12  
%  50.0  50.0  100  

Squamous:  
N 4  1  5  
%  80.0  20.0  100  

Glandular:  
N  1  2  3  
%  33.3  66.7  100  

Sarcomatoid:  
N  3  0  3  
%  100  0  100  

Nested:  
N  0  2  2  
%  0  100  100  

Plasmacytoid:  
N  1  0  1  
%  100  0  100  

Clear:  
N  1  0  1  
%  100  0  100  

Total:  
N  18  20  38  
%  47.4  52.6  100  

Chi-square:  
X2 

 

p-value  

Table (6): Correlation of CK20, p53 and Ki-67 expression in  
high grade urothelial carcinoma cases.  

High  –ve  +ve  Total  

CK20:  
N  17  13  30  
%  

p53:  
56.7  43.3  100.0  

N  3  27  30  
%  10  90  100.0  

Ki-67:  
N  5  25  30  
%  16.7  83.3  100.0  

Chi-square:  
X2 

 

p-value  

* Significant (p-value <0.05).  

(A)  

(B)  

Fig. (1 A,B): (A): Urothelial hyperplasia showing positive cytoplasmic  

expression of CK20 in umbrella cells only and negative expres-
sion in rest of urothelial cells. (streptavidin biotin x 400) (B):  
Urothelial dysplasia showing positive cytoplasmic expression  
of CK20 scattered throughout the urothelium. (streptavidin biotin  
x 400).  

(A)  

(B)  

Fig. (2 A,B): (A): Urothelial hyperplasia showing negative nuclear  
expression of p53.(streptavidin biotin x 200) B: Urothelial  
dysplasia showing positive nuclear expression of p53, not in  
full thickness of the urothelium.(streptavidin biotin x 400).  

17.237  
0.045*  

19.053  
0.001 *  
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Fig. (3A,B): (A): Urothelial hyperplasia showing negative nuclear  
expression of ki-67.(streptavidin biotin x 200) (B): Urothelial  
dysplasia showing positive nuclear expression of p53, scattered  
throughout the urothelium.(streptavidin biotin x 400)  

Fig. (5A,B): (A): Urothelial carcinoma in situ showing positive  

cytoplasmic expression of p53 diffusely in full thickness of  

the urothelium. (streptavidin biotin x 400) (B): Infiltrating  
high grade urothelial carcinoma with squamous differentiation  
showing positive nuclear expression of p53 (streptavidin  
biotin x 200).  

Fig. (4A,B): (A): Urothelial carcinoma in situ showing positive  

cytoplasmic expression of CK20 diffusely in full thickness of  
the urothelium. (streptavidin biotin x 400) (B): Low grade  
infiltrating urothelial carcinoma nested variant showing positive  
cytoplasmic expression of CK20. (streptavidin biotin x 200).  

Fig. (6A,B): (A): Urothelial carcinoma in situ showing positive  

cytoplasmic expression of Ki-67 diffusely in full thickness of  
the urothelium. (streptavidin biotin x 400) (B): High grade  
urothelial carcinoma ,sarcomatoid variant showing positive  
nuclear expression of p53 (streptavidin biotin x 400).  
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Discussion  

CK20 is considered a marker of urothelial  
differentiation. Cytokeratin 20 shows a limited  

pattern of expression in normal tissues [10] . In the  
present study, CK20 expression in urothelial hy-
perplasia was restricted to the umbrella cells in all  
cases (100%). This finding is parallel to Abdel  

Raheem et al., [11] . who found that CK20 expression  
restricted to the umbrella cells in all cases of  

urothelial hyperplasia cases (100%). In urothelial  

dysplasia 60% of cases showed scattered CK20  

positive expression throughout the urothelium.  

This finding was parallel to Mallofré et al., [12] .  
who found the suspected dysplastic cells showed  
strong positivity in scattered cells through the  

epithelium in 75% of cases.  

CK20 expression was positive in 80% of urothe-
lial carcinoma in situ cases with diffuse immuno-
reactivity through the full thickness, which was in  

agreement with Yin et al., [13] . who found CK20  
expression in urothelial carcinoma in situ in 89%  
and 11% failed to stain with CK2S0. Also Jung et  

al., [14]  reported lower CK20 expression 61% in  
urothelial carcinoma in situ cases with full thickness  

cytoplasmic expression of CK20.  

It was found that there was significant correla-
tion between CK20 immunohistochemical expres-
sion and tumor grading of urothelial carcinoma  

cases; low grade (87.5%) and high grade (46.7%).  

The correlation between CK20 immunohistochem-
ical expression and tumor stage of urothelial car-
cinoma was statistically significant.  

p53  is a transcription factor( tumor suppressor  

gene) [15] .  p53  expression in urothelial hyperplasia  
was negative in all cases but in urothelial dysplasia  

p53  was positive in 80% cases with scattered  

expression throughout the epithelium. Abdel Ra-
heem et al., [11]  detected  p53  expression was neg-
ative in all cases of urothelial hyperplasia and  
positive in all cases of urothelial dysplasia with  
scattered expression throughout the epithelium  
while Mallofré et al., [12]  found P53 expression in  
urothelial dysplasia 50% of cases. In the present  

study, urothelial carcinoma in situ cases showed  
p53  expression in 100% of cases with diffuse  
immunoreactivity throughout the urothelium. This  

was parallel to Mallofré et al., [12]  who found  p53  
expression in 80% of urothelial carcinoma in situ  
in full thickness of the urothelium.  

In the present study there was significant direct  

correlation between  p53  expression and the tumor  
grade of urothelial carcinoma cases. Dealing with  
the tumor stage of urothelial carcinoma cases, the  

present study showed that there was no statistically  
significant correlation between p53 expression and  

tumor stage.  

Ki-67 is a cellular marker for proliferation [16] .  
In the present study, Ki-67 expression was negative  
in all cases of urothelial hyperplasia. This is in  
agreement with the findings of Yin et al., [13] . who  
reported that 93% showed negative Ki-67 expres-
sion and 7% of urothelial hyperplasia showed  
positive Ki-67 expression and explained that by  

the biopsy was considered to show sufficient nu-
clear abnormalities to be re-diagnosed as dysplasia.  

In the present study, in urothelial dysplasia, Ki-67  
was positive in all cases. This close to Mallofré et  
al., [12]  found lower Ki-67 expression in 90% of  

urothelial dysplasia. Ki-67 expression in urothelial  
carcinoma in situ was 80%. A lower finding was  
reported by Asgari et al., [8]  who found Ki-67  
expression in urothelial carcinoma in situ in 65%.  

In the present study there was significant direct  

correlation between Ki-67 expression and tumor  

grade of urothelial carcinoma cases. This could be  
explained by that progressive increase of Ki-67 in  

high grade may be linked to tumor aggressiveness  
and loss of differentiation of urothelial cancer.  

Dealing with tumor stage of urothelial carcinoma  
cases, the present study proved that there was no  

statistically significant correlation between Ki-67  

expression with the tumor stage.  

In the present study, expression of CK20,  p53  
and Ki-67 in urothelial carcinoma cases was pos-
itive through the full thickness of the urothelium.  
This was also reported by Abdel Raheem et al.,  
[11] , while Arias-Stella et al., [17]  reported that  
other additional markers had been less frequently  

evaluated for the same purpose including CD44  
and Her2/Neu.  

In the present study, there was difference in the  

expression of CK20,  p53  and Ki-67 in low grade  
and high grade urothelial carcinoma cases as high  
grade cases associated with decreased CK20 ex-
pression and increased  p53  and Ki-67 expressions  
and this is in agreement with Abdel Raheem et al.,  

[11] .  

In this study, p-value of  p53  expression in group  
I and group II was 0.001 and p-value of Ki-67  
expression in group I and group II was 0.025, so  
p53  expression was more significant than Ki-67  

expression, in contrast to Mallofré et al., [12] . who  
studied the expression of CK20,  p53,  Ki-67 in non-
neoplastic urothelial samples, carcinoma in situ  
and cases with atypical changes and found that Ki-
67 is the most constant marker.  
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