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Abstract  

Background:  Keratoacanthoma (KA) is a common, unique  

benign keratinocytic neoplasm, that mostly develops within  
6-8 weeks, with spontaneous regression after 3-6 months and  

shares features with squamous cell carcinomas (SCCs). It is  

critical to recognize these neoplasms since they exhibit mark-
edly distinct clinical characteristics. There are no criteria that  

are sensitive enough to discriminate reliably between KA and  

SCC. The purpose of this research is to determine the possible  

role of COX2 and CD10 in the distinction of KA and SCC.  

Material and Methods:  This is a retrospective, controlled,  
selected study conducted on paraffin blocks including: 20  

cases of squamous cell carcinoma, Twelve cases of keratoa-
canthoma and five cases of normal skin tissue as control from  

plastic surgery. Cases were retrieved from the histopathologic  
archives of the Pathology Department, Faculty of Medicine,  
Benha University, between 2016 and 2019. Immunohistochem-
ical staining for CD10 and COX2 was performed and the  

pattern of expression was examined, analyzed, correlated with  

clinicopathologic data and statistically studied.  

Results:  Expression of CD10 was almost absent in the  
stromal component of KA cases (91.7%) while its expression  
in the stromal component of SCC was in all cases (100%)  
with statistically highly significant difference (p<0.001).  
Expression of COX2 was within 50% of KA cases while in  

SCC, it was expresses in 95% examined cases with a significant  

statistical correlation (p<0.005).  

Conclusion:  The current research shown that CD10 and  
COX-2 may be useful in diffrentiating keratoacanthomas from  
squamous cell carcinoma.  

Key Words:  CD10 – COX-2 – KA – SCC – Immunohistochem-
istry.  

Introduction  

KERATOACANTHOMA (KA),  also known as  
molluscum sebaceum, is a quickly developing and  
locally damaging tumour on hair-bearing skin [1] .  
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However, it is presently believed that they originate  
from the pilosebaceous unit. Although not an epi-
dermal tumour, KA has numerous histological  

characteristics with squamous cell carcinoma  
(SCC). It is also a precancerous lesion, with a 3.6- 
13.9 percent chance of becoming SCC depending  
on age group [2] . Thus, distinguishing KA from  
SCC is a diagnostic challenge [3] . The expression  
of immune-histochemical markers and/or gene  

expression is used to distinguish it from regressive  
squamous cell carcinoma [4] .  

Nodules with keratin plugs and crater-like  
shapes which appear firm and reddish in color are  

often the presentation of keratoacanthoma (KA),  
which usually resolves spontaneously. The frequen-
cy of keratoacanthoma seems to be greater in  
whites, compared to Asians and dark-skinned peo-
ple, and very uncommon in children [5] .  

Cutaneous squamous cell carcinoma (SCC) is  
an epidermal keratinocyte derived skin tumor,  
which considered as one of the most malignant  
cancers worldwide having a significant risk of  

metastasis and eventually ends with death [6] .  

Histopathological differentiation between (KA)  
and (SCC) is difficult. It is occasionally impossible  
to distinguish between these lesions by histopatho-
logical and clinical examination, especially in small  
biopsy specimens [7] . Therefore, many immuno  
histochemical markers have been studied to over-
come this dilemma.  

CD 10, or neutral endopeptidase (NEP), is a 90- 
110 kDa integral membrane protein found on the  
cell surface of type II cells. It is expressed in  

immature lymphoid progenitor stages, suggesting  
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that it has a possible role in lymphoid cell formation  
and differentiation. Because it was first discovered  

on acute lymphoblastic leukaemia cells, it was  
given the name common acute lymphoblastic leu-
kaemia antigen (CALLA) [8]  and expressed in a  
wide range of cells, including the prostate, the  

adrenal glands, the gut, the endometrium of the  
kidney, and the lung [9] . CD 10 immunopositivity  
has been found in the hair matrix, the inner sheath  
of hair follicles, and the perifollicular fibrous  
sheath of normal adult skin. CD10 is expressed in  

dermatofibrosarcoma protuberans and melanoma  

[10].  

COX is a housekeeping enzyme that catalyses  
the conversion of free arachidonic acid to prostag-
landins. It has two isoforms known as COX-1 and  
COX-2. COX-1 is found in most normal tissues  
and is required for normal physiological function  
[11].COX-2 is expressed in only with pathological  

conditions as oncogene activation and hypoxia,  
but it is not detected under normal conditions.  
COX-2 is expressed in many neoplastic processes  

through activation of cell division, angiogenesis,  
and inhibition of apoptosis [12] .  

Aim of the work:  This study aimed at investi-
gating the role of CD 10 and COX2 in differentiation  
between KA and SCC.  

Material and Methods  

This is a retrospective controlled study carried  

upon formalin-fixed, paraffin blocks including: 20  

SCC cases, 12 KA cases, and 5 normal skin cases  
acquired following cosmetic surgery. Cases were  
retrieved from histopathologic archives of files of  

Pathology Department, Faculty of Medicine, Benha  
University in the period 2016-2019. Hematoxylin  

and Eosin sections were reviewed with considera-
tion to histopathological criteria to confirm diag-
nosis Ackerman et al., [13]  and Cribier et al., [14] .  

Immunohistochemical staining:  Four µm thick-
ness sections were placed on positively-charged  

slides by the standard avidinbiotin complex (ABC)  
procedure according to manufacturer's data in the  

Ultra Vision Detection System (Anti-polyvalent,  
HRP/DAB, ready-to-use, Lab Vision corporation).  
Microwave antigen retrieval treatment was done  

in 1 0mM citrate buffer (Neo-Markers, Cat. # AP-
9003), pH 6.0. Sections were immunostained with  
mouse monoclonal CD 10 and rabbit monoclonal  
for COX-2 as shown in Table (1). The freshly  

prepared DAB-substrate-chromogen solution was  
used and finally counterstained with Mayer's he-
matoxylin, dehydrated alcohols, cleared in xylene,  

and cover slipped. For negative controls, the pri-
mary antibody was replaced with phosphate-
buffered saline.  

Table (1): The antibodies used in the current study.  

Antibody Source Cat No Dilution Incupation period Positive control  

CD10 USA, Neo-Markers MS-363-R7 Ready to use 90min. Normal intestinal epithelium  

COX2 USA, Neo-Markers RB-9072-R7 Ready to use 60min. Colorectal carcinoma  

Immunohistochemistry interpretation:  

CD10 positivity was considered as brown cy-
toplasmic and/or membrane staining. Each case  

was examined with 40 high power fields (x400)  
and mean percentage of positive cells were calcu-
lated according to Sivrikoz et al., [11] .  

COX2 positivity was considered as brown cy-
toplasmic staining. The extent of immunoreactivity  
was graded and scoredaccording to Putti et al.,  

[15] .  

Statistical study:  

SPSS Statistics version 16.0.1 was used for  
statistical analysis (SPSS Inc., Chicago, Illinois,  
USA). The variables' descriptive analysis and the  
statistical significance of the tests were reported  

in p-values. A correlation with a p-value less than  

0.05 is considered significant. Receiver Operator  

Characteristic (ROC) curve was carried on to  

determine validity of CD 10 and COX2 in diagnosis  
of SCC.  

Results  

A- Histologically KA. (Fig. 1) and SCC (Fig. 2).  

Immunohistochemical results of CD10 staining:  

In control normal skin, the basal layer of epi-
dermis, inner root sheath, hair matrix, and perifol-
licular fibrous sheath showed positive immunos-
taining to CD10. Sebaceous lobules were weak  
positive cytoplasmic and/or membranous staining.  

All cases of SCC (100%) showed CD10 immu-
nostaining within stromal cells while it was only  
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expressed in 8.3% in the stromal component of  

KA cases. This was statistically highly significant  

difference (p<0.001) (Fig. 4, Table 2).  

Regarding the tumor cells of SCC, all cases of  

SCC were negative for CD10 staining while in KA  

cases, 16.6% of tumor cells were positive for CD 10  

immunostaining within basal cell layer. This was  
unsignificant statistically (p-value <0.05) (Fig. 3,  
Table 2).  

Immunohistochemical results of COX2 staining:  

In control normal skin, cytoplasmic COX2  
expression was detected in epidermal keratinocytes  

of granular and spinous layers of the epidermis.  

In KA, 6 cases (50%) out of 12 studied cases  

displayed cytoplasmic COX2 staining. While  
COX2 expression was detected in 19 cases (95%)  

out of 20 studied SCC cases. This was statistically  

significant (p=0.005), as described in Table (2)  
(Figs. 5,6). The current study showed that there  

was a significant statistical correlation between  

CXO2 and CD10 expression ( p=0.001). Table (3).  

Roc curve showed that was CD10 is more ac-
curate than COX2 in diagnosis of SCC as AUC  

(0.875 and 0.742 respectively), and CD10 stromal  
is more specific (91.7%) than COX2 (83.3%) as  

shown in Table (4) and Graph (1).  

Table (2): Immunohistochemical expression of CD 10 and  
COX2 in studied cases of KA and SCC.  

SCC (20)  KA (12)  Statistical  
test  

p - 
value  No.  %  No.  %  

COX2:  

0  1  5.0  6  50.0  FET=10.31  0.005 *  

1  6  30.0  4  33.3  

2  13  65.0  2  16.7  

CD10 tumour:  

0  20  100  10  83.3  FET=3.32  0.13  

1  0  0.0  1  8.3  

2  0  0.0  1  8.3  

CD10 stromal  

cell:  

0  0  0.0  11  91.7  FET=29.11  <0.001 **  

1  9  45.0  1  8.3  

2  11  55.0  0  0  

Abbreviations:  
KA : Keratoacanthoma.  
SCC : Squamous cell carcinoma.  
* Significant.  
**Highly significant.  

Table (3): The correlation between COX2 and CD10 expression  

in studied cases.  

Total  
Cox2  

p - 
value  Negative  

No. (%)  
Positive  
No. (%)  

SCC (n=20)  
CD10:  

Negative 0  
Positive 20  

0  
1 (5%)  

0  
19 (95.%)  

<0.001 * *  

Total  1  19  

KA (n=12)  
CD10:  

Negative  
Positive  

8 (95%)  
1 (50%)  

1 (5%)  
2 (75%)  

>0.05 *  

Total  9  3  

Abbreviations:  
KA : Keratoacanthoma. * Significant.  
SCC : Squamous cell carcinoma.  **Highly significant.  

Table (4): Validity of COX2 and CD10 in diagnosis of SCC  
in studied cases.  

COX2  
CD10  

Stormal cell  
CD10  
Total  

AUC  0.742  0.733  0.875  
(0.563- 0.920)  (0.558- 0.909)  (0.722 -1.0)  

Sensitivity  65.0  55.0  100  
Specificity  83.3  91.7  75.0  
PPV  86.7  91.7  87.0  
NPV  58.8  55.0  100  
Accuracy  71.9  68.8  90.6  

AUC 
 

: Area Under Curve. 
PPV 

 

: Positive Predictive Value. 
NPV 

 
: Negative Predictive Value.  

Graph (1): Receiver Operator Characteristic (ROC) curve for  

validity of CD10 & COX2 in diagnosis of SCC in  
studied cases.  
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Fig. (1): A case of Keratoacanthoma,shows central crater with  

large, well differentiated squamous cells. (H&E X40).  

Fig. (2): A case of Squamous cell carcinoma, moderately differ-
entiated shows nests of atypical squamous cells with  

keratin pearls. (H&E X100).  

Fig. (3): A case of Keratoacanthoma with positive weak  

cytoplasmic CD 10 expression detected in keratino-
cytes at the basal layer in the periphery of the le-
sionwhilestromal cells showed weak positive cyto-
plasmic expression. (ABC X200).  

Fig. (4): A case of Squamous cell carcinoma with positive  

strong cytoplasmic CD10 expression in the stroma  
in between cell nests while tumor cells showed neg-
ative expression (ABC X200).  

Fig. (5): A case of Keratoacanthoma with positive weak  

cytoplasmic Cox2 expression (ABC X200).  
Fig. (6): A case of Squamous cell carcinoma with positive  

strong cytoplasmic Cox2 expression in the malignant  

cells (ABC X200).  

Discussion  

There is a debate as to whether keratoacanthoma  

is a separate entity or a subtype of cutaneous  

squamous cell carcinoma [16] . Several studies  
reported different histologic criteria to differentiate  

keratoacanthoma from squamous cell carcinoma  

such as Cribbier et al., [14]  who determined that  
the differentiation between them is impossible to  

be based on histologic criteria alone.  

No reported criteria are sensitive enough to  
differentiate between KA and SCC, as well as it is  

critical to distinct between them because of the  

more metastatic potential and aggressive behavior  

of SCC. Consequently, there is a clinical need for  

discriminating markers to distinguish between the  

two entities; especially immunohistochemistry has  
become important adjunct tool in the diagnosis  
neoplastic skin diseases [17] .  

CD 10 expression in stromal cells may be a sign  
of tumour invasiveness, whereas its expression in  

tumour epithelium may be a follicular differentia-
tion marker [18] .  

In the current study, CD 10 immuno positivity  
were detected in stromal cells of all studied SCC  
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cases (100%) compared to low expression of stro-
mal component of studied KA (8.3%) with a sig-
nificant statistical difference ( p<0.001). That  
supports the prevalent invasive potential of SCC  

compared by KA. That is similar to previous studies  
of skin and oral SCC [19,20] .  

Parallel to the current results, studies done by  

Aiad and Hanout [20] , Heidarpour et al., [21]  and  
Takahara et al., [22] . Reported that SCC cases  
showed weak to high CD 10 expresion within stro-
mal cells, while tumor cells of SCC cases failed  
to be stained with CD 10.  

Studies of Aslani et al., [10]  and Sabeti et al.,  
[23]  come in harmony with our current results as  
Aslani et al., [10]  found that stromal CD 10 positivity  
was present in all SCC patients, with high expres-
sion in 70% of cases and Sabeti et al., [23]  regis-
teredthat 71% of his SCC patients had a positive  

expression in stromal cells and just 11.8% of SCC  
cases demonstrated weak localised positivity within  

tumour cells.  

In contrast, Wagoner et al., [24]  study reported  
negative CD 10 expression within tumor cells in  
all invasive SCCs and weak CD10 expression in  
the stromal cells surrounding two of thirteen SCCs.  

This dispute may be a result of the use of various  
antibody clones and immunostaining methods.  

It has been reported that COX-2 expression in  

normal skin may be undetectable [25]  or just de-
tectable in some cells in the granular and spinous  
epidermal layers [26]  or confined to the epidermal  
basal layer [27] . Nijsten et al., [28] . Found COX-2  
expression only in the granular cell layer.  

Concerning COX2 data analysis, this study  
demonstrated COX2 in granular and spinous layer  
of normal skin that is similar to finding of Leong  

et al., [26]  within control cases.  

Well known possible causes of such discrepan-
cies may be due to differences in antibodies used,  
embedding to antigen retrieval and processing of  

the material from fixation [29] .  

The present results showed COX2 cytoplasmic  
expression in 50% of KA cases and 95% of SCC  

cases, with a statistically significant correlation  
(p=0.005).  

Parallel to our results, studies of Chan et al.,  

[29] , Kagoura et al., [30] , Hua HK et al., [31] , Voge  
et al., [32] , and Kuz´bicki [33]  found stronger COX2  
expression in SCC than adjacent normal skin and  
reported that the expression of COX-2 in squamous  

cell carcinoma was significantly higher than that  

in keratoacanthoma with significant difference.  

In contrast to our findings, Kagoura et al., [30]  
and An KP et al., [25]  have documented comparable  
(or slightly increased) COX-2 expression in SCCs  
compared to KA. Additionally, Kim et al., [34]  
discovered Cox2 expression in only five (50%) of  
ten SCC patients investigated, which contradicts  

our findings. This difference may be due to genetic  
variation or limited number of cases in their re-
searches.  

The finding of strong expression of COX2 in  
all skin layers of SCC demonstrates that COX2 is  
a sensitive and specific molecular marker for SCC  

identification, although CD 10 was more accurate  

than COX2 and stromal CD 10 was more specific.  

Higashi et al., [35]  stated that inhibiting COX-
2 expression resulted in the growth suppression of  

SCC cells and also added that use of a COX-2  

inhibitor as (diclofenac) may be effective to treat  

SCC and associated precancerous lesions. This  
finding agreed our conclusion that COX2 overex-
pression in SCC supported the fact that up-regulated  

COX-2 increases prostaglandin production, which  
promotes cell proliferation and angiogenesis and  

provides the possibilty of increased COX-2 expres-
sion is required for the development of SCC.  

In conclusion, the current study showed that  

CD 10 and COX-2 may have a great value in dif-
ferentiating keratoacanthomas from squamous cell  

carcinoma. The overexpression of CD 10 in stromal  

cells in SCC versus its weak and low expression  
in the same compartment of KA demonstrates the  
opposite biological activity between them.  
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