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Abstract: Background: Diagnosis of carcinoma in situ in bladder specimens is of great benefit because it has 
prognostic and therapeutic value. Morphology alone may not be sufficient in the differentiation of reactive urothelial 
atypia (RUA), urothelial dysplasia (UD) and carcinoma in situ (CIS). Specific markers to enhance morphology 
would be of great value in differentiation of RUA from CIS and UD. Objectives: We aim to determine the utility of 
a selected panel of markers (CK20, CK5/6 and P53) as an adjunct in the diagnosis of reactive urothelial atypia, 
urothelial dysplasia and carcinoma in situ by comparing their results with the histopathological finding in the follow 
up cystoscopic biopsy; and help to reach a definite diagnosis in atypia of unknown significance (AUS). Methods; A 
case-controlled study included 60 patients were selected from Urology outpatient clinic, Faculty of Medicine, 
Zagazig University, Egypt. Fifty cystoscopic biopsy specimens of flat urothelial lesions and 10 of normal urothelium 
as (control) were examined immunohistochemically using antibodies against Cytokeratin20, CK5/6 and P53.They 
were also enrolled in the follow up schedule which was planned according to histopathological finding. Results; All 
normal urothelia showed normal staining patterns with CK20, CK5/6 and P53. In the CIS group, 84.6%, 100% and 
69.2% of cases showed abnormal expression pattern with CK20, CK5/6 and P53 respectively. Regarding dysplasia 
group, 81.8%, 100% and 54.5% of cases showed abnormal expression with CK20, CK5/6 and P53 respectively. In 
the AUS group, 50% showed abnormal CK20, increased P53 expression and negative CK5/6, all were suggestive of 
urothelial dysplasia; the remaining cases were thought to be (RUA). The follow up results were comparable with the 
immunohistochemical finding. Conclusions; CK20, CK5/6 and P53 are promising to be reliable diagnostic markers 
of UD and CIS in conjunction with morphological changes especially in cases of diagnostically challenging biopsies 
and help to reach a definite diagnosis in AUS cases. Ck20 only cannot differentiate between UD and CIS, in 
biopsies of flat intraurothelial lesions with atypia. 
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1. Introduction 
 Bladder cancer is a worldwide public health 
problem. It ranks 4th and 10 th among the commonest 
cancers in men and women respectively. 1 Egypt has 
the highest incidence of bladder cancer in the world; 
Egyptian males' bladder cancer mortality rates was 
(16.3 per 100,000) which exceed that in the United 
States (3.7) and Europe (8.0 in Poland and 8.3 in 
Spain). 2 The typical cost per patient with bladder 
cancer from diagnosis to death was estimated to be 
the highest among all cancers. Early diagnosis of 
bladder lesions may decrease the costs and ultimately 
leads to decreased bladder cancer mortality and 
morbidity. 3 
 Flat urothelial lesions with atypia were 
classified as reactive urothelial atypia, urothelial 
dysplasia, urothelial atypia of unknown significance, 
and urothelial carcinoma in situ by the 2004 World 
Health Organization (WHO) consensus committee. 4 
Flat lesions like (CIS), may be missed during 
cystoscopy so to improve its detection, Photodynamic 
diagnosis is performed , using blue light after Vesical 

instillation with hexaminolaevulinic acid (Hexvix®) 
to ameliorate urothelial lesions.5 Multiple cup 
biopsies from bladder are indicated for; (a) previously 
diagnosed superficial bladder under the follow up 
schedule (b) papillary bladder cancer for detection of 
flat multifocality lesions, (c) Patients presented with 
dysuria, hematuria, increased frequency, positive 
urine cytology or at high risk of development of 
bladder cancer, to detect (CIS). (d)Patients presented 
with persistence urinary symptoms (dysuria, 
frequency, and hematuria) but did not respond to 
routine medical treatment. 6 The follow up 
cystoscopy must be continued after treatment 5year 
bladder tumor-free. 7 
 Reactive urothelial atypia is a benign 
condition characterized by minimal nuclear changes 
occurring in chronically or acutely inflamed 
urothelium. Most patients with reactive atypia have a 
history of cystitis, infection, stones, instrumentation, 
or prior treatment and present with hematuria and/or 
irritative symptoms. Under cystoscopic evaluation, 
the urothelium look erythematous or inflamed. 
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Microscopically, the urothelium may be normal or 
slightly thickened, but it keeps the maturation pattern 
from superficial to basal cells. Cells are usually 
bigger than normal, with exuberant cytoplasm and 
uniformly enlarged, vesicular nuclei that may have 
prominent nucleoli. 8, 9 
 “Atypia of unknown significance” is a term 
used when cytologic and architectural changes in the 
urothelium are less than that of dysplasia. It describes 
lesions with nuclear abnormalities similar to those of 
reactive changes, but not in harmony with the degree 
of the causative agent. Patients with AUS mostly 
present with irritative symptoms or hematuria. In 
contrast to reactive atypia, they usually have a past 
history of urothelial dysplasia or subjected to 
intravesical treatment, such as immunotherapy, 
chemotherapy or radiotherapy. 10, 11 
 Urothelial dysplasia is defined as the loss of 
polarity with nuclear rounding and crowding and 
cytologic atypia that is not severe enough to diagnose 
CIS. CIS and UD are precursor lesions of invasive 
urothelium carcinoma and their detection, especially 
CIS, is associated with a significant risk of 
progression and recurrence. 8, 12 
 CIS is often multifocal and can occur in the 
upper urinary tracts and in the prostatic ducts and 
urethra. CIS exists in two settings; isolated (primary) 
CIS and secondary CIS associated with papillary 
urothelial carcinoma. Isolated CIS was rare, 
accounting for about 10% of all CIS and 1% to 3% of 
bladder neoplasm. 13  
 Although nuclear and architectural features 
are the primary criteria for differentiation between 
dysplasia, CIS and reactive atypia, may be difficult in 
patients previously treated for CIS. Expression of 
markers as CK20, CD44, p53, and Ki67 may be 
helpful. 14, 15  
 Cytokeratin 20 is 46 KDa intermediate 
filament proteins that expressed mainly in gastric and 
intestinal epithelium, urothelium, and Merkel cells 
but showing a limited pattern of expression in their 
normal tissues. So, it may be an important tool for 
detecting cancer and metastases of these tissues, 
either by immunohistochemistry or reverse 
transcription–polymerase chain reaction analysis. 
Umbrella cell layer typically exhibit CK20 staining 
identical to normal urothelium. 14, 15 Cytokeratin (CK) 
5/6 is present in normal keratinizing epidermis and 
squamous mucosal epithelium, as well as in basal 
cells or myoepithelial cells of the breast, salivary 
glands, and prostate. 16 
  Differentiating RUA from UD and CIS in 
the inflamed urothelium is important because of 
different therapeutic modalities especially in post-
therapy changes. Other reasons such as small 
specimen size and interobserver variability may also 

contribute to difficulties in reaching the correct 
diagnosis. 17 We aim to determine the role of a 
selected panel of markers; CK20, CK5/6 and P53 as 
an adjunct in the diagnosis of reactive urothelial 
atypia, urothelial dysplasia (UD) and carcinoma in 
situ (CIS) and to resolve cases of (AUS) to reach the 
accurate diagnosis. 
 

2. Patients and Methods 
This case-control study was performed after 

approval by the local ethical Committee, and a 
written informed consent was obtained by each 
patient. 

This study included 60 patients were 
selected from the outpatient clinic of the Urology 
department and diagnosed at Pathology department 
Faculty of Medicine, Zagazig University, Egypt, in 
the period from June 2011 to June 2013. The control 
group included 10 patients who underwent cold cup 
biopsies from the urinary bladder while undergoing 
ureteric stent (before shockwave lithotripsy). Fifty 
patients were selected according to the clinical 
presentation as in Table (1). Full clinical 
examination, routine laboratory investigations, urine 
Cytology, imaging in the form of abdominal and 
pelvic ultrasonography, and computed tomography 
scan with contrast (CT) of the abdomen and Pelvis in 
selected cases. All patients underwent 
urethrocystoscopy and biopsies by resectoscope or 
cold cup biopsies if needed under spinal anesthesia. 
We examined all uretheral, bladder mucosa and both 
ureteric orifices by cystoscope. We resected any flat 
lesion then biopsies were taken from the abnormal 
urothelium. Patients without bladder lesion and had 
positive cytology or under high risk (heavy smoker, 
positive family history for bladder cancer and 
occupational hazards)were subjected to random cold-
cup biopsies that were taken from; bladder dome, 
trigone, right, left, posterior and anterior bladder 
walls. The biopsy specimens were fixed immediately 
with formalin 10% and staining with haematoxylin 
and eosin then were assessed histopathologically and 
formalin-fixed, paraffin-embedded blocks were done. 
They were classified according to 2004 World health 
organization/ pathology /1998 international society of 
urological classification of urothelial neoplasm. 4 
Clinical presentations of patients are shown in table 
(1). 
Immunohistochemical staining: 

Immunohistochemical staining was done by 
using streptoavidin-biotin immunoperoxidase 
technique. 3–5 µm thick sections cut from formalin-
fixed, paraffin-embedded blocks of all cases, 
mounted on positively charged slides, then 
deparaffinized in xylene and rehydrated in graded 
alcohol. Sections were boiled in citrate buffer (pH 
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6.0) for 20 min and then washed in phosphate buffer 
saline (pH 7.3). Thereafter, blocking of endogenous 
peroxidase activity with 6% H2O2 in methanol was 
carried out. The slides were then incubated overnight 
with monoclonal antibodies; CK 20 mouse 
monoclonal antibody Cat from Thermo Scientific/Lab 
Vision Corporation, Fermont, USA, clone: Ks20.8. 
Dilution 1:50), anti-p53, mouse monoclonal antibody 
(Ab-6, clone DO-1 dilution 1:30 Thermo Scientific 
Lab Vision). CK 5/6 clone D5/16 B4 Thermo 
Scientific Lab Vision 

Incubation with a secondary antibody and 
product visualization were performed (Lab Vision 
Corporation, Fermont, USA), with diaminobenzidine 
substrate as chromogen. The slides were finally 
counterstained with Mayer’s haematoxylin. Colonic 
carcinoma was used as a positive control for Ck20 
and p53 while mesothelioma was used for Ck5/6. 
Negative controls, obtained by substitution of 
primary antibodies with blocking buffer, were 
included in the staining procedure. 
Evaluation of the results of immunohistochemical 
staining: 
 The pattern of immunoreactivity for CK20, 
P53 and CK5/6 was defined as negative or positive as 
follows; 

CK20 positive: in atypical cells shows 
moderate to strong staining (often in all thickness). 
CK20 negative: no staining or weak/patchy (usually 
in umbrella cells). 
 P53 positive: strong staining to moderate 
staining (mostly in full thickness) in atypical cells. 
P53 negative: weak/patchy to no staining (mostly in 
the intermediate parabasal and basal cells).  

CK5/6 positive: moderate to strong staining 
(mainly in full thickness).CK5/6 negative: staining 
only the basal/parabasal cell or no staining. 18 
Follow up plan was done at 3, 9, 24 month. At the 
end of the study patients were instructed to continue 
the follow up in the outpatient clinic yearly for 5 
years if the results were negative for dysplasia. But if 
it were positive the follow up plan was every 3 
months till the end of the study, and then continue 
every 6 months until 5 years and then yearly. Follow 
up plan included history taking, physical 
examination, urine cytology, abdominopelvic 
ultrasound, abdominopelvic computerized 
tomography with contrast if indicated, cystoscopy 
and resectoscope if needed. 
Statistical analysis 
 Statistical analysis was performed using 
SPSS software (SPSS, Chicago,version 20 IL, USA). 
Data were expressed as mean ±SD for quantitative 
variables. Fisher’s exact test or chi-square was used 
to analyze the distribution of markers among different 

groups. P-value less than 0.05 were considered 
significant. 
 

3. Results 
 Patient's ages ranged from 44 - 77 years, 
with a mean of 63.96 ± 7.13. The majority of studied 
cases were males (88%). Cytological findings were 
positive in 22 cases (44%).The major presentation 

(46%) of the patients was; previously diagnosed 
papillary carcinoma. Others clinical presentation of 
patients in relation to histopathological diagnosis was 
summarized in table (1). Abnormal cystoscopic 
examination were; done and random biopsies were 
taken from abnormal and normal urothelium, and 
treat any associated finding. Dysplasia and CIS were 
significantly associated with older age (>70years, p 
value<0.005). 
Immunoreactivity patterns in normal urothelium.  
 All cases (100%) of normal urothelia had 
normal expression patterns with all three antibodies. 
In normal urothelium, CK20 demonstrated patchy 
cytoplasmic staining of only the superficial cell layer. 
P53 nuclear immunoreactivity mostly basal varied 
from focal to very weak and none, CK5/6 stains only 
basal cell of normal urothelium. 
Immunoreactivity patterns in reactive urothelium. 
 Reactive atypia showed CK20 staining in 
only the umbrella cell layer in 95% of cases. The only 
case that positive for CK20, showed full thickness 
CK5/6 immunoreactivity and focal P53. 
Immunostaining for CK5/6 showed diffuse and 
strong reactivity in 95% of RA cases. P53 stain in all 
cases of reactive atypia varied from absent to patchy 
and weak nuclear reactivity, predominantly in the 
basal cell layer. Tables [2-4] and [Fig.1]. 
Immunoreactivity patterns in dysplasia. 
 Regarding dysplasia group, showed 100%, 
81.8%, 54.5% abnormal expression pattern with 
CK5/6, CK20 and P53 respectively. Two cases 
showed mild CK20 but positive P53 and negative 
CK5/6. Cases negative for P53 were CK20 positive 
and CK5/6 negative .Tables [2- 4] and [Fig.2].  
Immunoreactivity patterns in CIS. 
 In CIS group, 84.6% (11/13) had full 
thickness CK20 expression, while two cases showed 
CK20 positivity only in the upper third of the 
urothelium accompanied by positive P53 expression 
and negative for CK5/6. Positive P53 expression was 
observed in 69.2% (9/13) of cases. The 4cases with 
negative P53 had Positive CK 20 and negative CK5/6 
as shown in table [2- 4] and [Fig.3].  
Immunoreactivity patterns in AUS. 
 A total of 3/6 cases (50%) of AUS were 
CK20 and P53 positive but CK5/6 negative. All these 
3 cases were favored to be UD. One case showed 
moderate P53, focal CK20 and negative CK5/6 
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expression but this was morphologically benign. The 
remaining cases were negative for both (CK20 and 
P53) antibodies but positive for CK5/6 those were 
thought to be reactive table [2- 4] and [Fig.4A, B]. 

The follow up schedule; which was started 
for all cases after 3 months from the original biopsy. 
Then at 9 month then at the end of the study for about 
26% of cases and for the other 74% every 3 months 
till the end of the study according to, 
histopathological finding, presence or absence of 
dysplastic urothelium. At the end of the follow up 
(after the first and second follow up biopsy), the fate 
of different flat lesions previously diagnosed by 
histopathology was; The 6 cases of AUS was 
categorized as follow (3 cases RUA, 2 cases CIS and 

1 case as UD). These follow up findings was similar 
to immunohistochemical results. CIS detected in 
15cases (13originally histopathological diagnosed 
and 2cases of AUS immunohistochemically 
diagnosed as CIS) which was confirmed by definitive 
histopathological diagnosis after the second follow up 
biopsy. UD in 12 cases (11 cases originally 
histopathologically diagnosis and one case of AUS 
immunohistochemically diagnosed as UD) which was 
confirmed by definitive histopathological diagnosis 
after the first follow up biopsy. All cases of CIS, UD, 
RUA with past history of TCC (8 cases) and patients 
with high risk of bladder cancer continued the follow 
up regimen after the end of the study. 

 
Table (1): Clinical presentation of patients in relation to histopathological diagnosis. 

Patient's presentation No 

Reactive 
urothelial 
atypia 

Atypia of 
unknown 
significance 

Dysplasia Carcinoma in 
situ 

No % No % No % No % 
 Patients with previously diagnosed papillary 
carcinoma (under the follow up schedule) 

23 8 34.8% 3 13% 4 17.4% 8 34.8% 

Patients with hematuria and positive urine 
cytology  

10 0 0.0 2 20% 4 40% 4 40% 

Patients with hematuria at high risk 5 1 20% 1 20% 2 40% 1 20% 
patients present with unresolved urinary 
symptoms (hematuria, dysuria, and frequency)  

12 11 91.7% 0 0.0 1 8.3% 0 0.0 

Total 50 20 40% 6 12% 11 22% 13 26% 

 
Table (2): Immunohistochemical expression of CK5/6, CK20 and P53 in flat urothelial lesions.  

Flat Urothelial 
lesions 

No 

Ck5/6 CK 20 P53 

Negative Positive Negative Positive Negative Positive 

No % No % No % No % No % No % 
Reactive urothelial atypia 20 1 5.0 19 95.0* 19 95.0* 1 5.0 20 100. * 0 0.0 

Atypia of unknown 
significance 

6 4 66.7 2 33.3 3 50.0 3 50.0 2 33.3 4 66.7* 

Dysplasia 11 11 100.0* 0 0.0 2 18.2 9 81.8* 5 45.5 6 54.5 
Carcinoma in situ (CIS) 13 13 100.0* 0 0.0 2 15.4 11 84.6* 4 30.8 9 69.2* 

Total 50 29 58.0 21 42.0 26 52.0 24 48.0 31 62.0 19 38.0 
X2 40.63 26.85 21.01 
P <0.001* <0.001* <0.001* 

* Significant P value  
 

Table (3): Ck5/6 and CK20 immune-profile of flat epithelial lesions of the urinary bladder 

  No 

Ck5/6 and CK20 Immunoprofile of flat lesions 

X2 P 
Ck5/6-
ve/CK20-ve 

Ck5/6+ve/ 
CK20+ve 

Ck5/6 +ve/ 
CK20-ve 

Ck5/6-ve/ 
CK20+ve 

No % No % No % No % 
Reactive urothelial atypia 20 0 0.0 1 5.0 19 95.00* 0 0.0 42.46 <0.001* 
Atypia of unknown 
significance 

6 1 16.7 0 0.0 2 33.3 3 50.0 0.59 0.89 

Dysplasia 11 2 18.2 0 0.0 0 0.0 9 81.8* 11.08 0.011* 
Carcinoma in situ (CIS) 13 2 15.4 0 0.0 0 0.0 11 84.6* 13.93 0.0029* 
Total 50 5 10.0 1 2.0 21 42.0 23 46.0     

* Significant P value  
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Table (4): CK20 and P53 immune-profile of flat epithelial lesions of the urinary bladder 

 No 

Immunoprofile of flat lesions 

X2 P CK20-/P53- CK20+/ P53+ CK20+/ P53 - CK20-/ P53+ 

No % No % No % No % 
Reactive urothelial atypia 20 19 95.0 0 0.0 1 5.0 0 0.0 38.7 <0.001* 

Atypia of unknown significance 6 2 33.3 3 50.0 0 0.0 1 16.7 2.97 0.39 
Dysplasia 11 0 0.0 4 36.4 5 45.4 2 18.2 11.79 0.008* 
 Carcinoma in situ(CIS) 13 0 0.0 7 53.8 4 30.8 2 15.4 13.1 0.004* 

Total 50 21 42.0 14 28.0 10 20.0 5 10.0     

* Significant P value  
 

  
(A)                                                                     (B) 

 
 

  
(C)                                                                          (D) 

Fig. (1): Reactive urothelium: (A) H&E section, showing nuclear hyperchromasia (arrow), but they are relatively uniform in 
size and show maturation; X 400 (B) lack of CK20 staining in reactive cells only in umbrella cells; X400 (C) full thickness 
CK5/6 reactivity X400. (D) Weak, patchy mainly basal P53 nuclear staining; X400 
 

 
 

  
(A)                                                                       (B) 
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(C)                                                                           (D) 

Fig. (2): Urothelial dysplasia. (A) H&E section, the thickened urothelium is populated by dysplastic cells that are variable in 
size and shape, some cellular polarity and maturation present X200. (B) Urothelial dysplasia with aberrant cytokeratin 20 
expression X400 (C) P53 stain highlights dysplastic cells X 200(D) Lack of CK5/6 staining in dysplastic cells X 200. 
 

  
(A)        (B) 

 

  
(C)                                                                     (D) 

Fig. (3): CIS (A) H&E section, showing full-thickness involvement of the urothelium by the carcinoma in situ; X 400 (B) CK20 
staining the entire thickness of the neoplastic urothelium; X 200 (C) diffuse, strong P53 nuclear staining X 400 ; (D) lack of 
CK5/6 staining in neoplastic cell X 200. 
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(A)                                                                       (B) 

Fig. (4): AUS: (A) Abnormal CK20 expression with diffuse, strong full-thickness staining X400. (B) Moderate P53 
expression X 200 
 
4. Discussion 
 Histopahological diagnosis of CIS is 
dependent on cytological features such as nuclear 
enlargement, hyperchromatasia, variation in shape, 
size at nuclear and cellular level and increased mitotic 
activity. But its diagnosis may be difficult to be 
differentiated in cases with reactive atypia, especially 
in certain morphologic variants of CIS including 
pagetoid CIS and clinging CIS, as well as dysplastic 
lesions showing appreciable cytological atypia (not 
severe enough to diagnose CIS), may cause diagnostic 
troubles. The differentiation of UD and CIS from 
reactive atypia is critical because it has both 
therapeutic and prognostic importance.8,19 To 
overcome this issue, earlier studies had proposed the 
use of CK20, CD44, Ki67, p53, and recently p16 and 
CK5/6 immunostains as ancillary aids. 11, 20 
 Specific markers of UD/CIS would be of 
great value to surgical pathologists as adjuncts to 
morphology in this setting. 21  
 In our study, the normal urothelium showed 
patchy cytoplasmic staining in the superficial 
(umbrella) cell layer by CK20 in all cases, whereas 
P53 nuclear immunoreactivity varied from none to 
focal. CK5/6 showed staining of only the basal layer. 
These results are consistent with the previous studies. 
20 
 Regarding reactive urothelial atypia, 95% of 
cases showed CK20 expression only in the umbrella 
cell layer similar to normal urothelium. However, one 
case showed focal expression, but this was considered 
as non-specific because of its benign morphology with 
positivity for CK5/6 and absent P53. This result is 
close to the result of Kunju et al. 19 who had (96%) of 
reactive urothelial atypia negative with CK20. 
Previous studies were done by McKenney et al and 
Mallofre et al; they reported that 100%of reactive 
urothelium was negative.15, 22 

Our study demonstrated that diffuse full 
thickness CK5/6 expression in RA differentiates these 
benign lesions from UD and CIS. The advantage of 

CK5/6 over other markers is its availability, its distinct 
staining pattern. These findings agree with the results 
of Edgecombe et al. 20 
 P53 staining pattern in most cases of reactive 
atypia varied from absent to patchy and weak nuclear 
reactivity, predominantly in the basal cell layer, 
similar to previous studies.15,23 These 
immunoreactivity pattern of reactive urothelial atypia 
confirmed that it is not a premalignant lesion and is 
placed under benign urothelial abnormalities. 
 The main value of a panel of immunostains 
would be its ability to diagnose cases of AUS. Based 
on our results, a panel of CK20, P53 and CK5/6 may 
be used to resolve cases of AUS. AUS is not a 
diagnostic entity but it is a descriptive term used in 
diagnostically difficult cases. In the present study, 3 
cases of AUS could be categorized as reactive (CK5/6 
positive, both CK20 and P53 negative). We confirmed 
these cases after the first follow up. The remaining 
three cases of AUS were thought to be UD; diagnosis 
of CIS was confirmed in two cases after the second 
follow up and the third cases showed mild UD after 
the first follow up. And the pathologist became 
assured in histopathological examination. Our results 
are consistent with the previous study by Kunju et al. 
19, who depended on a panel of 2 markers (CK20 and 
KI67) to resolve cases of (AUS). But its differ from 
the results of Cheng et al, 8 who found that none of 
their 35 patients with the diagnosis of (AUS) 
developed urothelial carcinoma, carcinoma in situ or 
dysplasia. This difference could be attributed to that; 
we segregated cases of AUS according to 
immunohistochemical staining pattern into reactive 
and dysplasia, but Chang and colleagues depended 
only on histopathologic features and follow up. 
Cytokeratin 20 which was first characterized by Moll 
et al. 24 is not expressed in normal urothelium, except 
by occasional umbrella cells and intermediate cells. 
CK20 expression in urothelial carcinoma tissue 
correlated with tumor grade and also predicted early 
recurrence. 25 



 Journal of American Science 2014;10(8s)           http://www.jofamericanscience.org 

 

36 

 To our knowledge, no previous study in the 
literature has evaluated the utility of the 
immunohistochemical panel (CK20, P53 and CK5/6) 
in urothelial dysplasia as a separate group. In our 
study, CK 20 reactivity in dysplasia cases was positive 
in (81.8%), and this is consistent with Yildiz et al. 23 
This result reflects that; CK20 may be a reliable and 
relatively diagnostic marker of UD in conjunction 
with morphology.  
 Dysplasia showed CK20 expression nearly 
similar to CIS (81.8%, 84.6% respectively). However 
P53 expression in dysplastic group was less than CIS 
(54.5%, 69.2% respectively). CK5/6 was negative in 
all cases of dysplasia and CIS. So; it is recommended 
that severe dysplasia and CIS may be combined into a 
single category. McKenney et al. and Kunju et al. 15, 19 
didn’t segregate dysplastic urothelial lesions into 
dysplasia and CIS. Histological criteria for 
distinguishing severe dysplasia from CIS are 
unreliable that the urothelial dysplasia is a significant 
risk factor for urothelial carcinoma. Close clinical 
follow up, and regular cystoscopic examinations are 
recommended for patients with urothelial dysplasia.
 CIS of the urinary bladder is a ‘‘real’’ 
malignant lesion, in contrast to other in situ lesions, 
like testicular CIS and prostatic intraepithelial 
neoplasia (PIN), which are considered precursors of 
malignancy. Subsequently the importance of diagnosis 
and treatment of CIS is obvious, since lack of 
treatment indicates a more than 50% 5-year 
progression rate and higher recurrence rate. 26  
 CIS is a dangerous disease, with a small gap 
between progression and successful treatment. Early 
detection of CIS would help in the reduction of 
bladder cancer incidence, morbidity and mortality.2 In 
our study, 84.6% CIS cases had full thickness CK20 
positivity. However, two cases showed positivity only 
in the upper third of the urothelium accompanied by 
positive P53 and also were negative for CK5/6. CK20 
and P53 promising to be reliable diagnostic marker of 
CIS in conjunction with morphology. Strong P53 was 
observed in 69.2%. While, four cases with weak P53 
had positive CK 20 and negative CK5/6. Our results 
are similar to previous studies done by .15, 19,20,22,23. 
 An immunohistochemical profile 
characteristic of CIS (CK20 and P53 over-expression 
and lack of CK5/6 reactivity in the malignant cells) 
adds further support to the initial diagnosis of CIS 
based solely on morphology. In contrast, diffuse, full 
thickness staining with CK5/6 together with a lack of 
CK20 and P53 would favor a reactive process. Based 
on our findings, this immunohistochemical panel may 
be of great value (p value <0.001) in special 
diagnostic settings as; cases in which the diagnosis of 
CIS is strongly clinically favored but the cytological 
features are equivocal, diagnosis of primary CIS and 

confirming unusual morphologic presentations of CIS 
such as pagetoid or undermining CIS. 
 
Conclusion: 
 CK20, CK5/6 and P53 are promising to be 
reliable diagnostic markers of UD and CIS in 
conjunction with morphological changes especially in 
cases of diagnostically challenging biopsies; and help 
to reach a definite diagnosis in AUS cases. Ck20 only 
cannot differentiate between UD and CIS, in biopsies 
of flat intraurothelial lesions with atypia, further 
studies with larger series of AUS cases and long 
period of follow up would be required to confirm 
these findings.  
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