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Abstract  

Objective:  To investigate Desmocollin-2 (DSC-2) com-
pared to Cytokeratin-14 (CK-14) for detection of Squamous  

Cell Carcinoma (SCC) and squamous differentiation of Urothe-
lial Carcinoma (UC) of the urinary bladder.  

Methods: The study included 90 cases of radical cystec-
tomy specimens (69 and 21 ) divided into 35 cases SCC,  

38 cases UC, 13 cases undifferentiated carcinoma and 4 cases  
adenocarcinoma. The tissue blocks were examined for the  

expression of DSC-2 and CK-14 using the immunohistochem-
ical technique.  

Results: DSC-2 was expressed in 35.5% of UC, 100% of  
SCC and 54% of undifferentiated carcinoma, and is correlated  

with SCC Grade and clinical stage. CK-14 was expressed in  
35.5% of UC, 100% of SCC and 69% ofundifferentiated  

carcinoma and its expression is correlated with SCC tumor  

stage. DSC-2 had a sensitivity of 85.7% and a specificity of  

79.2% compared to a sensitivity of 100% and a specificity of  
83.3% for CK-14 in detecting SCC and squamous differenti-
ation of UC.  

Conclusion:  DSC-2 is a new marker for detection of SCC  
and squamous differentiation of UC of the urinary bladder.  

Key Words:  DSC-2 – CK-14 – SCC – UC – Immunohistochem-
istry.  

Introduction  

BLADDER  cancer is still the most common ma-
lignant tumor among males in Egypt and some  

African and Middle East countries; however, the  

frequency rate of bladder cancer has declined  

significantly during the last 25 years. This drop is  
mainly due to the control of schistosomiasis [1] .  

Urothelial carcinoma with squamous differen-
tiation occurs in up to 40-60% of UC cases. It is  

often high-grade and high stage tumors that are  

Correspondence to:  Dr. Afaf T. El-Nashar, The Department  
of Pathology, Faculty of Medicine, Sohag University, Egypt  

thought to be associated with a poorer prognosis  

and response to both chemotherapy and radiother-
apy compared to UC without squamous differenti-
ation [2] .  

Distinguishing invasive high grade UC from  
poorly differentiated SCC may be difficult. High  
grade UC may also demonstrate a squamous ap-
pearance and thus morphologically overlap with  

invasive UC [3] .  

Much evidence now attests to the importance  

of desmosomes and their constituents in cancer.  

Alteration in the expression of the desmosomal  

components could contribute to the progression of  

the disease by modifying intracellular signal trans-
duction pathways and/or by causing reduced cell  
adhesion. Loss of desmosomal adhesion is a pre-
request for the epithelial-mesenchymal transition,  
implicated in the conversion of early stage tumors  
to invasive cancers [4] .  

Desmocollin-2 (DSC-2), a trans-membrane  
glycoprotein belonging to the desmosomal cadherin  

family has been found to be differentially expressed  

in several types of cancer and to be involved in  

tumor progression. A reduction in the expression  

of DSC-2 has been reported in numerous types of  

carcinomas including colorectal, pancreatic, gastric,  

lung and urothelial cancer. It has been suggested  

that a reduction in the expression of DSC-2 may  
act as an independent biomarker for reduced sur-
vival [5] .  

Cytokeratin is one of the three types of inter-
mediate filaments that constituted the cytoskeleton  

of epithelial cells. At least, 20 different keratin  

genes located either on chromosome 12 or 17 have  

been described. Type I CKs are small, acidic and  
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encoded by genes located on chromosome 17  

whereas type II CKs are large, basic and encoded  

by genes on chromosome 12. CK-14 is consistently  

expressed in basal cells of multilayered epithelia,  

myoepithelial cells of the breast, salivary and sweat  
glands, Hassall's corpuscles of the thymus, par-
athyroid glands, hair follicle's outer root sheath,  

sebaceous glands and mesothelial cells [6] .  

Immunostaining for cytokeratin-14 identifies  

an early phenotypic switch from urothelial to  
squamous epithelium in bladder mucosa. CK-14  
immunostaining is sufficiently sensitive to identify  

early squamous metaplasia which is not yetevident  

on examination of routine H & E stained sections  

[7] .  

Aim of the work:  To investigate Desmocollin-
2 (DSC-2) compared to Cytokeratin-14 (CK-14)  

for detection of Squamous Cell Carcinoma (SCC)  

and squamous differentiation of Urothelial Carci-
noma (UC) of the urinary bladder.  

Material and Methods  

A total number of 90 cases of radical cystecto-
myfor cancer bladder werereceived from the Urol-
ogy Department. The clinical data including age,  

sex, size of the tumor, and tumor clinical stage  

were obtained from the patients' medical records  
sheets. The specimens were collected at the Pathol-
ogy Department during the period from January  

2011 to October 2013.  

H & E staining:  Five microns thickness tissue  
sections were prepared from the formalin-fixed  
paraffin-embedded tissue blocks. Deparaffinized  
in xylol and rehydrated through down-graded con-
centrations of ethanol, the slides were stained with  

Hematoxyline for 2-5min and Eosin for 3-7min.  
The slides were dehydrated in up-graded concen-
trations of ethanol, cleared in xylol and mounted  

with DPX. Each slide was examined by three  
pathologists and a full report was written for every  
case including the histopathological diagnosis. The  
UC were graded according to WHO/ISUP [8]  and  
were classified according to The American Joint  

Committee on Cancer (AJCC) staging system. SCC  

was classified according to WHO/ISUP grading  
criteria [9] . Pathological staging of the tumors  
(depth of invasion and lymph node status) were  

done according to (AJCC) [10] .  

Immunohistochemical staining of DSC-2 and  

CK-14:  

Three slides from each case block were prepared  

and five-micron thickness tissue sections were  

deparaffinized, rehydrated and incubated with  
hydrogen peroxide for 10min before washing in  
Phosphate Buffer Saline (PBS) to block endogenous  

peroxidase activity. The tissue sections were incu-
bated with proteinase K enzyme for 5min at room  
temperature and the slide were placed in 1 0mmol  

sodium citrate buffer solution pH 6 in the micro-
wave oven for 15min divided into three, 5min each  
then the sided were allowed to cool at room tem-
perature, rinsed in distilled water and placed in  

PBS form 5min. Nonspecific protein binding was  

blocked by exposure to 10% normal goat serum  

for 1 0min. Few drops of DSC-2 (Rabbit polyclonal  
AB against DSC-2, catalog # D3221-49-US Bio-
logical, Life science, USA) at dilution 1/100 were  

added for 2h in a humid chamber. CK-14 was  
added at a dilution 1/400 overnight in a humid  

chamber (Mouse monoclonal AB against human  

CK-14, catalog # MS-115-P0, LAB Vision Corpo-
ration, Fremont, USA). The slides were rinsed in  
PBS, then two drops of biotinylated goat serum  
polyvalent was applied to each section for 10min,  
then the slides were rinsed with PBS. Streptavidin  
peroxidase was added to each slide and incubated  

for 10min at room temperature before washing in  

PBS. DAB chromogen then added to eachslide,  

incubated for 10min at room temperature then  
washed in distilled water. Normal skin was the  

positive control for both DSC-2 and CK-14. The  

slides were counterstained with Mayer's hematox-
yline for 1min before washing in distilled water  

and mounted with DPX with coverslips.  

Evaluation of immunostained slides:  

DSC-2 immunostain appeared as membranous  

brown stainand CK-14 appeared as cytoplasmic  
brown stain. Immunostain Reactive Score (IRS)  

was calculated by multiplying the staining intensity  

and quantity as followed according to [11] .  

Percentage of positivecells. Intensityof staining.  
IRS (0-12).  

0=No positive cells. 0=No color reaction.  0-1=Negative.  

1=(>10%) positive cells. 1=Mild reaction. 2-3=Mild.  

2=(10-50%) positive cells.  2=Moderate reaction.  4-8=Moderate.  

3=(51-80%) positive cells.  3=Intense reaction. 9-12=Strong.  

4=(<80%) positive.  

The results were statistically analyzed using  
SPSS (16) for Windows. Pearson's correlation  

coefficient was used according to [12] , and Chi-
square tests were used to evaluate statistical sig-
nificance of various parameters with p-value less  
than 0.05 was considered significant [13] .  
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Results  

DSC-2 was expressed in all 30 cases of squa-
mous metaplasia, in 6/7 cases of invasive UC with  

foci of squamous differentiation in addition to  
other 5/24 (20.8%) of cases of invasive pure UC.  
DSC-2 was expressed in all cases of SCC and in  
7/13 (53.8%) of cases of undifferentiated carcinoma  

[(Table 2) & Fig. (3)]. No cases of adenocarcinoma  

showed DSC-2 immunostaining. DSC-2 immun-
ostaining in UC was correlated with tumor stage  

(p=0.01) and the presence of squamous differenti-
ation in UC (p=0.02). DSC-2 expression in SCC  
was correlated to tumor grade (DSC-2 immun-
ostaining was higher in Grade I and II than in  

Grade III) with (p=0.001) and LN metastasis  
(p=0.018). DSC-2 had a sensitivity of (85.7%), a  
specificity of (79.2%) and a positive predictive  

value of (54.5%) for areas of squamous differenti-
ation in UC and a negative predictive value of  

(95%) for pure UC (Table 4).  

There was no statistically significant correlation  
between DSC-2 expression and the age of the  

patient, sex, tumor size, or the presence of bilhar-
ziasis, in either SCC or UC.  

CK-14 was expressed in 7/7 cases of invasive  
UC with squamous differentiation, in addition to  

4/24 (16.7%) of cases of pure UC, in all cases of  
SCC (35 cases), in 9/13 (69.2%) of cases of undif-
ferentiated carcinoma [(Table 3) & Fig. (4)]. There  

was a statistically significant correlation between  
CK-14 expression in UC and tumor stage (p=0.015)  
and squamous differentiation in invasive UC ( p=  
0.02). There was a highly statistically significant  
correlation between CK-14 expression and UC  
with squamous differentiation and pure UC and  

between SCC, invasive UC with squamous differ-
entiation and pure invasive UC (p=0.000). CK-14  
had a sensitivity of (100%), a specificity of (83.3%),  

a positive predictive value of (63.6%) for areas of  

squamous differentiation and a negative predictive  
value of (100%) for pure invasive UC (Table 4).  

CK-14 immunostaining was not correlated with  
age, sex, tumor size, tumor grade, LN metastasis,  

or the presence of bilharsiasis in both SCC and  
UC.  

There was positive correlation between DSC-
2 and CK-14 expression in UC and SCC (Pearson's  

coefficient = 0.8 1, p-value=0.000 and 0.42, and  
p=0.011) respectively. There was a highly statisti-
cally significant difference in expression of DSC-
2 (p=0.000) and CK-14 (p=0.000) among different  
types of bladder carcinomas (SCC, UC and adeno-
carcinoma).  

Table (1): Different histopathological types in the study.  

Histological  
diagnosis  

No. of cases  GI  GII GIII Bilharz  Squadifferen  

Invasive UC 31 4 27 9 7  

Non invasive UC 7  

SCC 35 9 12 14 26 (74.3%)  

Undifferen 13 13  

Adeno 4 4  

Total 90 35 (39%) 7  

Table (2): DSC-2 expression in different histopathological cases.  

Histological  
diagnosis  

No  GI  GII GIII  

 

DSC-2 

 

No  p-value  
+ ++ +++ 

Noninvasive UC  

Invasive UC  

SCC  

Undifferentiated C  

Adenocarcinoma  

7  

31  

35  

13  

4  

4  

9 

– 

– 

– 

– 

12 

– 

– 

27  

14 

– 

– 

3  

3  

2 

– 

6  

13 

– 

– 

2  

19  

5 

– 

11 (35.5%)  

35 (100%)  

7 (53.8%)  

0.001  
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Table (3): CK14 expression in the study groups.  

Histopathology  No.  
CK-14+  

GI  GII  GIII  No  p-value  
+ ++ +++ 

Invasive UC  31  5  5  5 (16.1%)  0.001  
Non invasive UC  7  
UC and Sq Diff  7  6 – – 6  6  
SCC  35  1133  9  12  14  35 (100%)  
Undifferentiated  13  225 – – 9  9 (69.2%)  
Adenocarcinoma  4  

Table (4): Comparison between DSC-2 and CK-14 statistical results.  

Parameter DSC-2  CK-14  

Sensitivity  85.7%  100%  
Specificity  79.2%  83.3%  
Positive predictive value  54.5%  63.6%  
Negative predictive value  95%  100%  

DSC 2  
Fig. (1): Pearson's correlation coefficient ( r) of DSC-2 expres-

sion with CK-14 in invasive UC.  

DSC 2  
Fig. (2): Pearson's correlation coefficient ( r) of DSC-2 expres-

sion with CK-14 in SCC.  

(A) (B)  

(C) (D)  

Fig. (3): (A) Grade II, (B) III Squamous cell carcinoma showed strong DSC-2 expression. (C) Urothelial carcinoma with foci  

of squamous differentiation showed DSC-2 expression. (D) Undifferentiated carcinoma with DSC-2 expression.  
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(A) (B)  

(C) (D)  

Fig. (4): Squamous cell carcinoma Grade I (A) & II (B) with strong CK14 expression. (C) Urothelial carcinoma with CK14  

expression. (D) Undifferentiated carcinoma with CK14 immunostaining.  

Discussion  

An estimated 386, 300 new cases and 150, 200  

deaths from bladder cancer occurred in 2008 world-
wide. The majority of bladder cancer occurs in  

males and there is a 14-fold variation in incidence  

internationally. Egyptian males have the highest  
mortality rate (16.3/100000). Smoking and occu-
pational exposures are the major risk factors in  

Western countries whereas chronic infection with  
schistosoma Hematobium in developing countries,  
particularly in Africa and the Middle East; accounts  

for 50% of the total burden [14] .  

A majority of bladder cancers associated with  
Schistosomiasis are squamous cell carcinoma,  

while those associated with smoking are transitional  
cell carcinoma. Bladder cancer continues to be the  

most common cancer among males in Egypt despite  

the large decreases in schistosoma-associated blad-
der cancer. This is likely the result of a reduction  

in schistosoma-related bladder cancer being offset  

by an increase in tobacco-related bladder cancer  

[15] .  

Squamous differentiation of urothelial carcino-
ma showed disease recurrence after radical cystec-
tomy in 64% of patients compared to 34% in pa-
tients with pure UC. Squamous differentiation of  
UC was an independent prognostic factor for can-
cer-specific survival in patients treated with radical  

cystectomy together with pathological stage, tumor  
size and LN involvement in multivariate analysis  
[16-17] .  

The patients' ages in our study ranged between  
34-85 years with mean age 55.5 years and the  
highest age incidence was 46-55 years and male  

to female ratio was 2.5:1. Gouda et al., demonstrat-
ed an increase in median age of patients from 47.4  

to 60.5 years with an increase in urothelial carci-
noma from 16% to 65.8% and a decrease in SCC  

from 75.9% to 28.4% [18] . In Salem and Mahfouz  
study the mean age incidence was 41 ± 11.2-52±8.6  
years and the male to female ratio was 4.2:1 with  
an increased in TCC from 20% to 66% and a  
decrease in SCC from 73% to 25% [19] , while  
another study documented that the highest age  

incidence was 55-65 years for SCC and 65-75  
years for UC and male to female ratio was 4.3:1  
[20] .  

An increase in the prevalence of smoking in  
Egypt is believed to have contributed to the shift  

towards urothelial carcinoma as that tumor type  
has a strong association with smoking [18] .  

Cigarette smoking was associated with 2-6  
times increased risk of urothelial carcinoma, while  
a history of schistosomiasis was associated with  

increased risk of both UC and SCC in women and  

men [21] .  
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DSC-2 is a calcium-dependent glycoprotein  

which is a major intercellular adhesive junction in  

squamous epithelium that is a member of the des-
mocollin subfamily of the cadherin superfamily.  
These are found primarily in epithelial cells where  

they constitute the adhesive proteins of the desmo-
somes cell-cell junction and are required for cell  

adhesion and desmosome formation. The desmo-
somal family members are arranged in two clusters  
on chromosome 18; occupying less than 650Kb  

combined [22] .  

In the present study DSC-2 was expressed in  

all cases of squamous metaplasia (30 cases), and  

SCC (35 cases) whileit was expressed in only 4/24  

cases of UC and 7/13 cases of undifferentiated  

carcinoma in agreement with Hayashi et al., study  

where DSC-2 was detected in 24/25 patients of  
UC with squamous differentiation but none of 85  

cases of pure UC. DSC-2 in their study offers a  
high sensitivity (96%) and a high specificity (100%)  

for the detection of squamous differentiation in  

UC. DSC-2+SCC had a worse prognosis than DSC-
2-SCC cases and are correlated with higher stage  

and poor prognosis [22] .  

In our study DSC-2 had a sensitivity of (85.7%)  
and a specificity of (79.2%) and a positive predic-
tive value of (54.5%) for the squamous differenti-
ation in UC. There was a statistically significant  

correlation between DSC-2 expression and LN  
metastasis in SCC in agreement with two studies  
[5,22] who found that DSC-2 expression was corre-
lated with LN metastasis in esophageal SCC. This  
finding was explained previously by Khan et al.,  

as the significant reduction in DSC-2 expression  

reduces the adhesion between epithelial cells re-
sulting in an increased propensity of the cells to  
proliferate, invade surrounding tissues and undergo  

metastasis [23] .  

In the current study, DSC-2 expression in SCC  

Grade I and II was higher than in Grade II (p=  
0.001) in agreement with Fang et al., who found  
that DSC-2 expression was prominent in normal  
esophageal epithelium and well differentiated  
esophageal tumors with reduced expression in  
poorly differentiated tumors specimen [24] . These  
results indicated that down regulation of DSC-2 is  
involved in the transformation and development  

of SCC of the urinary bladder and that DSC-2  
expression was correlated with poor differentiation  

and may serve as a predictor for prognosis and  

outcome in patients with SCC of the urinary bladder.  

A recent study found in their study that DSC-
2 showed increased expression in tumor cells in  

acantholytic SCC and conventional SCC. It might  

suggest an immature phenotype of neoplastic cells  

because DSC-2 is normally found in the basal  

layers accordingly, overexpression of DSC-2 may  

play an important role in cancer development [25] .  

Absolute negativity of DSC-2 in cases of ade-
nocarcinoma of the urinary bladder that observed  

in our study is similar to the result found by Hayashi  
et al. This finding is valuable in the distinction of  

poorly differentiated adenocarcinoma from poorly  
differentiated SCC of the urinary bladder [22] .  

Cytokeratin can be divided into two types;  

basic, type II, CK1-CK8 and the acidic, type I,  

CK9-CK20. Cytokeratin profile tends to remain  

constant when epithelium undergoes malignant  

transformation. The main clinical implications is  
that the study of cytokeratin profile by immuno-
histochemistry technique is widely used for tumor  
diagnosis and characterization in surgical pathology  

[26] .  

In our study CK-14 was expressed in (100%)  
of squamous metaplasia in agreement with earlier  
studies found that all cases of squamous metaplasia  

showed positive cytoplasmic immunostaining for  
CK-14 [7,27] . Hammam et al., found in their study  
that CK14 was expressed in (58%) of UC with  

morphological areas of squamous differentiation  

while Gulmann et al., found that CK-14 was ex-
pressed in pure SCC in (100%), in pure UC in  
(27%) and urothelial carcinoma with squamous  
differentiation in (87%) of cases [28,29] . These  
results indicate that CK-14 is valuable in recogni-
tion of sites of squamous metaplasia of the surface  

urothelium of the bladder and its early management  
before SCC can occur.  

In our study CK-14 was expressed in 7/7 cases  

of invasive UC with squamous differentiation with  
foci of squamous differentiation and focal positivity  

for CK-14 was also detected in 4/24 cases of pure  

UC with no morphological evidence of squamous  
differentiation suggesting that it is a probable foci  

of early squamous phenotypic switch. CK-14 had  

a sensitivity of (100%), a specificity of (83.3%),  

positive predictive value of (63.6%) for the area  

of squamous differentiation and a negative predic-
tive value of (100%) for pure invasive UC. These  

results are in agreement with Mostafa et al., also  

found that CK-14 was expressed in 6/7 cases of  

UC with definite and probable foci of squamous  
differentiation, and CK-14 had a sensitivity of  

(85.7%), a specificity of (100%) and a positive  
predictive value of (100%) for the areas of squa-
mous differentiation in pure UC and a negative  
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predictive value of (91%) for pure UC [27] . Gaisa  
et al., found that (57.1%) of cases of UC showed  
CK-14 positive expression while in our study it  
was (35.5%) of UC that showed CK-14 immun-
ostaining [30] . These different findings can be  
explained by the fact that they used a different  

technique (tissue microarray) and a larger number  

of cases (89 SCC+UC) and (66 UC). They found  

in their study that CK-14 was expressed in (95.8%)  

of SCC cases which is similar to the current study  

finding (100%) in SCC) and Chu et al., also found  

that CK-14 was constantly expressed in SCC even  

in poorly differentiated SCC, regardless the organ  

in which they arise [31] .  

Considering the high sensitivity and specificity  
of both DSC-2 and CK-14 in the detection of foci  
of squamous differentiation in cases of UC, DSC-
2 and CK-14 are sensitive markers to identify early  

squamous differentiation which is not yet clear on  
routine H and E stained sections and the combina-
tion of these two markers may aid in distinguishing  
poorly differentiated SCC from high grade UC  

andpoorly differentiated adenocarcinoma.  

Conclusion:  
Desmocollin 2 (DSC-2) is a new immunohis-

tochemical marker indicative of squamous differ-
entiation in urothelial carcinoma. It can be used  

to separate UC with squamous differentiation from  

pure UC especially in high grade tumors.  

References  

1- KHALED H.: Schistosomiasis and cancer in Egypt: Re-
view. J. of Advanced Research, 4 (5): 461-6, 2013.  

2- HUANG W., WILLIAMSON S.R., RAO Q., LOPEZ-
BELTRAN A., MONTIRONI R., EBLE J.N., GRIGNON  
D.J., IDREES M.T., EMERSON R.E., ZHOU X.J.,  
ZHANG S., BALDRIDGE L.A., HAHN N.M., WANG  
M., KOCH M.O. and CHENG L.: Novel markers of  

squamous differentiation in the urinary bladder. Hum.  

Pathol., 44: 1989-97, 2013.  

3- CHANG A., AMIN A., GABRIELSON E., ILLEI P.,  
RODEN R.B., SHARMA R. and EPSTEIN J.I.: Utility  
of GATA3 immunohistochemistry in differentiating urothe-
lial carcinoma from prostate adenocarcinoma and SCC  
of uterine cervix, anus and lung. Am. J. Surg. Pathol., 36  

(10): 1472-6, 2012.  

4- CHIDGEY M. and DAWSON C.: Desmosomes: A role  

in cancer. Br. J. Cancer, 96 (12): 1783-87, 2007.  

5- FANG W.K., LIAO L.D., ZENG F.M., ZHANG P.X., WU  
J.Y., SHEN J., WU L.Y. and LI E.M.: Desmocollin-2  
affects the adhesive strength and cytoskeletal arrangement  

in esophageal squamous cell carcinoma cells. Molecular  

Medicin Report, 10: 2358-64, 2014.  

6- REIS-FILHO J.S., SIMPSON P.T., MARTINS A., PRETO  
A., GARTNER F. and SCHMITT F.C.: Distribution of  

P63, cytokeratin 5/6 in 51 normal and 400 neoplastic  
human tissue samples using TARP-4 multitumor tissue  
microarray. Virchows Arch., 443, 2003.  

7- VAIDYANATHAN S., McDICKEN I.W., SONI B.M.,  
IKIN A.J., SINGH G. and SETT P.: Detection of early  
squamous metaplasia in bladder biopsies of spinal cord  

injury patients by immunostaining for cytokeratin 14.  

Spinal Cord, 41: 432-4, 2003.  

8- LOPEZ-BELTRAN A., SAUTER G., GASSER T., HART-
MANN A., SCHMITZ-DRAGER B.J., HELPAP B., AY-
ALA A.G., TAMBOLI P., KNOWLES M.A., SIDRAN-
SKY D., CORDON-CARDO C., JONES P.A., CAIRNS  
P., SIMON R., AMIN M.B. and TYCZYNSKI J.E.: Infil-
trating urothelial carcinoma: In World Health Organization  

classification of tumours. Pathology and Genetics of  

tumours of the urinary system and male genital organs.  

Lyon, IARCC Press, pp: 91-4, 2004.  

9- BOSTWICK D.G. and CHENG L.: Neoplasms of the  
urinary bladder 2nd ed, China pp: 287-308, 2008.  

10- EDGE S.B., BYRD D.R., COMPTON C.C., FRITZ A.G.,  
GREENE F.L. and TROTTI A.: AJCC cancer staging  
manual (7th ed). New York, NY: Springer 2010.  

11- FONG D., SEEBER A., TERRACCIANO L., KASAL A.,  
MAZZOLENI G., LEHNE F., GASTL G., SPIZZO G.:  
Expression of Ep CAMMF and Ep CAMMT variants in  

human carcinomas. J. Clin. Pathol., 67: 408-14, 2013.  

12- LEACH R.A.: Principles of measurement research and  

statistics. In The chiropractic theories: A Textbook of  

scientific Research, 4 th ed, Baltimore: Lippincott, Williams  
& Wilkins, 76, 2004.  

13- FLORKOWSKI C.M.: Sensitivity, specificity, Receiver-
operating Characteristic (ROC) curves and likelihood  
ratios: Communicating the performance of diagnostic  

tests. Clin. Biochem. Rev., 29: S83-S87, 2008.  

14- PARKIN D.M.: The global health burden of infection-
associated cancers in the year 2002. Int. J. Cancer., 118:  

3030-44, 2006.  

15- FELIX A.S., SOLIMAN A.S., KHALED H., ZAGHLOUL  
M.S., BANERJEE M., EL-BARADIE M., EL-KALAWY  
M., ABD-ELSAYED A.A., ISMAIL K., HABLAS A.,  
SEIFOLDIN I.A., RAMADAN M. and WILSON M.L.:  
The changing patterens of bladder cancer in Egypt over  
the past 26 years, May, 19 (4): 421-9, 2008.  

16-ANTUNES A.A., NESRALLAH L.J., DALL'OLIGO M.F.,  
MALUF C.E., CAMARA C., LEITE K.R. and SROUGI  
M.: The role of squamous differentiation in patients with  

transitional cell carcinoma of the bladder treated with  
radical cystectomy. Int. Braz. J. Urol., 33 (3): 339-45,  
2007.  

17- WISHAHI M., ELGANZOURY H. and BADAWY M.:  
Squamous cell carcinoma and squamous differentiation  
histological variants of urothelial carcinoma of urinary  

bladder: Oncological outcome following definitive surgical  

treatment. Int. J. Cancer Clin. Res., 2014.  

18- GOUDA I., MOKHTAR N., BILAL D., EL-BOLKAINY  
T. and EL-BOLKAINY N.M.: Bilharziasis and bladder  

cancer: A time trend analysis of 9843 patients. J. Egypt  

Natl. Canc. Inst., 19 (2): 158-62, 2007.  

19- SALEM H.K. and MAHFOUZ S.: Changing patterns (age,  
incidence and pathologic types) of schistosoma-associated  



394 The Use of DSC-2 & Cytokeratin-14 for Detection of SCC and Squamous Differentiation  

bladder cancer in Egypt, in the past decade. Urology, 79:  

379-83, 2012.  

20- ZHENG Y.L., AMR S., SALEH D.A., DASH C., EZZAT  
S., MIKHAIL N.N., GOUDA I., LOAY I., HIFNAWY  
T., ABDEL-HAMID M., KHALED H., WOLPERT B.,  
ABDEL-AZIZ M.A. and LOFFREDO C.A.: Urinary  
bladder cancer risk factors in Egypt: A multi-center, case-
control study. Cancer Epidemiol. Biomarkers Prev., 21  

(3): 537-46, 2012.  

21- IDREES M.T.: Pathology of urinary bladder squamous  
cell carcinoma: Overview of squamous cell carcinoma.  

Medscape Drugs and Diseases, Oct. 2013.  

22- HAYASHI T., SENTANI K., OUE N., ANAMI K., SAKA-
MOTO N., OHARA S., TEISHIMA J., NOGUCHI T.,  
NAKAYAMA H., TANIYAMA K., MATSUBARA A.  
and YASUI W.: Desmocollin-2 is a new immunohis-
tochemical marker indicative of squamous differentiation  

in urothelial carcinoma Histopathology, 59 (4): 710-21,  

2011.  

23- KHAN K., HARDY R., HAQ A., OGUNBIYI O., MOR-
TON D. and CHIDGEY M.: Desmocollin switching in  
colorectal cancer. Br. J. Cancer, 95: 1367-70, 2006.  

24- FANG W.K., GU W., LI E.M., WU Z.Y., SHEN Z.Y.,  
SHEN J.H., WU J.Y., PAN F., LV Z., XU X.E., HUNAG  
Q. and XU L.Y.: Reduced membranous and ectopic cyto-
plasmic expression of DSC-2 in esophageal squamous  

cell carcinoma: An independent prognostic factor. Hum.  
Pathol., 41: 1456-65, 2010.  

25- JURCIC V., KUKOVIC J. and ZIDAR N.: Expression of  
desmosomal protein in acantholytic squamous cell carci-
noma of the skin. Histol. Histopathol., 2015.  

26- WALID M.S., OSBOME T.J. and ROBINSON J.S.: Pri-
mary brain sarcoma or metastatic carcinoma? Indian  
Journal Of Cancer, 46 (2): 174-5, 2009.  

27- MOSTAFA M.G., FADIL S.H., AHMED A.N. and EL-
TAHER A.M.: CK-14 unequivocally distinguishes squa-
mous cell carcinoma of the urinary bladder. A.A.M.J., 2  
(2), 2004.  

28- HAMMAM O., WISHAHI M., KHALIL H., EL-
GANZOURI H., BADAWY M., EL-KHQULY A. and  
EL-EASILY K.: Expression of cytokeratin 7, 20, 14, in  
urothelial carcinoma and squamous cell carcinoma of the  
Egyptian urinary bladder cancer. J. Egypt Soc. Parasitol.,  

44 (3): 733-40, 2014.  

29- GULMANN C., PANER G.P., PARAKH R.S., HANSEL  
D.E., SHEN S.S., RO J.Y., ANNAIAH C., LOPEZ-
BETTRAN A., RAO P., ARORA K., CHO Y., HERRERA-
HERNANDEZ L., ALSABEH R. and AMIN M.B.: Im-
munohistochemical profile to distinguish urothelial from  
squamous differentiation in carcinoma of the urothelial  

tract. Hum. Pathol., 44 (2): 164-72, 2013.  

30- GAISA N.T., BRAUNSCHWEIG T., REIMER N., BOR-
NEMANN J., ELTZE E., SIEGERT S., TOMA M., VILLA  
L., HARTMANN A. and KNUECHEL R.: Different im-
munohistochemical and ultrastructural phenotypes of  
squamous differentiation in bladder cancer. Verchows  

Arch., 458: 301-12, 2011.  

31- CHU P. G., LYDA M.H. and WEISS L.M.: Cytokeratin  
14 expression in epithelial neoplasms: A survey of 435  

cases with emphasis on its value in differentiating squa-
mous cell carcinoma from other epithelial tumors. Histo-
pathology, 39: 9-16, 2007.  

View publication statsView publication stats

https://www.researchgate.net/publication/305378850

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

