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The Role Of IMP3 And BCL2 In Differentiating Between Irritated 

Seborrheic Keratosis, Insitu And Invasive Squamous Cell 

Carcinomas Of The Skin 

Omneya Y. Bassyoni, Nashwa M. Emara, Heba  M.  Rashad 

 

Abstract 

Introduction: The histological distinction between squamous cell 

carcinoma both in-situ and invasive from their benign mimic; irritated 

seborrheic keratosis is still a difficulty.  The aim of this study  is to 

investigate the diagnostic utility of  Insulin-like growth factor II 

mRNA-binding protein 3 (IMP3),  and B-cell lymphoma 2 (BCL2 ) 

in differentiating aforementioned  cutaneous  tumors. Materials and 

Methods: This is a retrospective study to include 50 cases, 25(50%) 

cases of invasive squamous cell carcinoma (SCC), 10 (20%) cases of 

squamous cell carcinoma in-situ (SCCIS), and 15 (30%) cases of 

irritated seborrheic keratosis (ISK). The immunohistochemical 

expression of IMP3 and BCL2 was studied (9) Results: BCL2 was 

expressed in 12/15(80%) ISK cases compared to 3/10 (30%) in 

SCCIS and 4/25 (16%) in invasive SCC cases (p <0.01). IMP3 was 

expressed (score, 3+) in 20/25(80%)  of SCC , 6/10 (60%) of 

SCCIS,.while,11/15 (73.3%) ISK cases were negative for IMP3 (p <0.01).The combined 

expression of both markers in differentiating SCC (invasive and in-situ) from ISK was 

statistically significant (p<0.001). Conclusion: The immunohistochemical detection of 

IMP3and/or BCL2expression might be of diagnostic value in differentiating ISK from both 

invasive SCC and SCCIS but has no significant role in distinguishing invasive SCC from SCCIS. 
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Introduction: 

Squamous cell carcinoma (SCC) is one of 

the most common malignant skin tumors  

 

after basal cell carcinoma and malignant 

melanoma [1]. It is locally invasive, and 
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most cases are readily diagnosable by 

microscopic examination [2]. Squamous cell 

carcinoma in situ (SCCIS) represents a 

superficial variant of skin cancer that can 

become invasive in a small subset of cases 

[3]. 

Seborrheic keratosis (SK) ranks as the most 

common cutaneous neoplasm and is a 

benign tumor with hyperplasia of the 

epidermis. The development of SK is a 

clonal process involving the proliferation of 

basal keratinocytes with the formation of 

pseudohorn cysts [4].There are many 

variable histologic patterns of SK, including 

acanthotic hyperkeratotic, clonal, 

reticulated, pigmented, and irritated 

types[5]. Irritated seborrheic keratosis (ISK) 

shows squamous eddies formed by 

aggregates of eosinophilic squamous cells in 

whorls, and the dermis is infiltrated by 

inflammatory cells in a lichenoid pattern [6] 

The microscopic diagnosis of SCC is 

challenging due to benign mimics, 

especially when the specimen is minute or 

only a small portion of a superficial surgical 

biopsy is received [7].These benign mimics 

include ISK, where the thickened epidermis 

and whorled accumulations of keratinocytes 

can be interpreted as SCCIS [4] or the 

squamous eddies may be confused with the 

horn pearls of SCC [7,8] 

Since ISK shares clinical and 

histopathological similarities with SCCIS 

and SCC (Table (1), Fig.1 A–C), the 

distinction between them can occasionally 

be conflicting, and a correct diagnosis must 

be made because the treatment strategies 

differ. Thus, the use of 

immunohistochemical markers has been 

advised, particularly when diagnosing 

lesions with conflicting characteristics [9] 

B cell lymphoma (BCL2) is a major anti 

apoptotic protein that is responsible for 

maintaining stem cells to sustain self-

renewal [10] ,It is positively expressed in 

benign skin lesions [11] 

Insulin-like growth factor II mRNA-binding 

protein 3 (IMP3), also known also (KOC), is 

an oncofetal protein associated with cell 

proliferation [12, 13] 

The overexpression of IMP3 has been 

utilized to differentiate between benign and 

malignant tumors in many types of cancer, 

including SCC [14] 

This immunohistochemical investigation 

studied BCL2 and IMP3 expression in SCC, 

SCCIS, and ISK to determine whether they 
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could discriminate SCC (both invasive and 

in-situ) from ISK. 

Materials and Methods 

Study approval and design 

This retrospective histopathological study 

was carried out in pathology department –

Benha faculty of medicine approved by the 

Pathology Department and the Ethical 

Committee of Benha University Hospital, 

Egypt. We evaluated 50 cases of different 

skin lesions that occurred between January 

2013 and December 2018, including, 

25(50%) cases of SCC, 10 (20%) cases of 

SCCIS, and 15 (30%) cases of ISK. Of 

them, 35were excisional and 15 were punch 

biopsies. All specimens were fixed in 

formalin and embedded in paraffin wax 

blocks. We cut at 4–5µ thick sections and 

stained them with routine hematoxylin & 

eosin stain to revise the microscopic 

diagnosis. 

Immunohistochemistry (IHC) 

We employed a streptavidin-biotin 

technique (Lab Vision/NeoMarkers, CA, 

USA) for immunohistochemical analysis, 

according to the manufacturer’s instructions 

(23) .  

Then, we applied a 0.02% diaminobenzidine 

solution, followed by counterstaining using 

hematoxylin. Finally, the sections were 

dehydrated and mounted .For the negative 

control, the primary antibody was not added. 

Table (2) 

Assessment of IMP3 and BCL2 

immunoreactivity 

IMP3 showed positive cytoplasmic 

expression and was graded as: negative (no 

positive expression), 1+ (1 -25% positive), 

2+ (26% -50% positive), or 3+ (>50% 

positive) (15) 

BCL2 was considered positive if both 

dendritic cells and keratinocytes showed 

cytoplasmic and or membranous staining 

and was scored as negative (<10% positive 

expression, or positive (>10% positive 

expression (16) 

Statistical analysis 

We used SPSS v20 (Statistical Package for 

Social Sciences; IBM Corp., NY, USA for 

all statistical analyses. The IHC data were 

analyzed using Fischer's exact test, and p-

values ≤0.05 were considered statistically 

significant. Receiver operating characteristic 

(ROC) curve analysis was also performed. 
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Results 

Patient characteristics 

The mean age of the 50 cases under study 

was 47.12± 12.01 years (range, 24–62 

years). 

Immunohistochemical expression of 

BCL2 and IMP3 

BCL2 was positively expressed in 

12/15(80%) ISK cases (Fig.1D) compared 

with 3/10 (30%) and 4/25 (16%) SCCIS 

(Fig.1E) and invasive SCC (Fig 1F) cases, 

respectively, showing a statistically 

significant positive correlation (p <0.01) 

(Table (3) 

IMP3 was positively expressed (score,+3)in, 

20/25 (80%) and 6/10 (60%) of SCC 

(Fig1G) and SCCIS (Fig,1-H) cases, 

respectively. IN contrast, most ISK cases 

(11/15, 73.3%) were negative (Fig. 1-I), 

showing a statistically significant direct 

correlation (p<0.01) (Table 3). 

Combined expression of IMP3 and BCL2 

An expression pattern of, IMP3 (+)/BCL-2 

(−) was highly apparent in the SCCIS and 

SCC cases, while an expression pattern of 

IMP3(−)/BCL2(+) was particularly 

prominent in the ISK cases, with a 

statistically significant correlation 

(p<0.001). (Table 4) 

ROC curve analysis 

The ROC curve analysis illustrated the 

acceptable diagnostic performance of both 

IMP3 and BCL2 in discriminating patients 

with SCC and SCCIS from those with ISK. 

For IMP3, the area under the ROC curve 

(AUC) for differentiating SCC and SCCIS 

from ISK was 0.924 and 0.823, respectively 

(p <0.001).Regarding specificity and 

sensitivity,IMP3 was more specific and 

sensitive in discriminating SCC and SCCIS 

from ISK(specificity,20%,and 

sensitivity,96.0% and 80.0%, respectively). 

For BCL2, the AUC for differentiating SCC 

and SCCIS from ISK was 0.18 and 0.25, 

respectively (p<0.001). Regarding 

specificity and sensitivity, BCL2 was less 

specific and sensitive in discriminating SCC 

and SCCIS from ISK (specificity, 20% and 

sensitivity, 16.0% and 30.0%, respectively) 
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Table (1): The clinical and histopathological difference between ISK ,SCCIS and SCC  

SCC SCCIS ISK  

 

ionizing radiation- 

-HPV  

-prolonged exposure to solar 

radiation,  

-(HPV)16 ,18 

Inflammatory process Risk factors  

Face, ears, scalp, dorsal 

hand 

face and legs head and neck 

 
Site  

single 

 

single patch  Solitary No of the lesion 

Variable    less than 1 cm Size  

erythematous plaque, 

nodule, ulcer 

 

 Large  erythematous scaly 

plaque, which expands 

centrifugally 

 scalyskin colored papule 

with or without filiform 

growth 

Gross picture  

Present  absent  absent  ulceration, 

hemorrhage 

Infiltrative  irregular border  circumscribed borders Border  

prominent Irregular 

,variable sized and 

shaped eddies 

Absent  large number, small size 

and circumscribed 

configuration. 

squamous eddies 

Prominent  full-thickness involvement of the 

epidermis , by atypical 

keratinocytes  and disorganization 

Not seen  cellular atypia 

scattered mitotic figures Present  Not seen  Mitotic figure 

enlargement of nuclei Present Not seen  Nuclear 

pleomorphism 

 dyskeratotic cells present  clustered necrotic 

keratinocytes within the 

lower epidermal layers 

Necrotic 

keratinocyttes 

foci of lacy acantholysis Absent  Absent  acantholysis 

 variable inflammatory response lichenoid inflammatory 

infiltrate in the dermis 
Dermal inflammation  

ISK: Irritated Seborrehic Keratosis, SCCIS: Squamous cell carcinoma in-situ ,SCC : squamous cell carcinoma [8]. 

 
Table (2): summary of markers used in the study  

Antibody  Type  Cat.No Dilution Positive 

control 

incubation Antigen 

retrieval  

IMP3 Rabbit 

polyclonal 

Novus biological 1:100 Fetal liver 1h Citrate buffer 

Ph(6) 

BCL2 Mouse 

monoclonal 

Thermoscientific 

USA 

1:200 follicular 

lymphoma 

 

1h EDTA Ph(9) 

Table (3):immunohistochmical expression of BCL2  and > in studied cases 

P value IMP3 P value BCL2 No Type  

<0.01 3 2 1 0 <0.01 positive Negative 

1(6.5%) 1 (6.5%) 2 (13.5%) 11 (73.5%) 12(80%) 3(20%) 15 ISk 

6(60%) 2(20%) 1 (10%) 1 (10%) 3 (30%) 7 (70%) 10 SCCIS 

20(80%) 2(8%) 2 (8%) 1 (4%) 4 (16%) 21 (84%) 25 SCC 

27 5 5 13 19 31 50 Total 
ISK :IrritatedSeborrehic Keratosis ,SCCIS :Squamous cell carcinoma insitu ,SCC : squamous cell carcinoma  
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Table (4) :Combined expression of IMP3 and BCL-2 among the studied cases 

 

Sum of markers  

 

ISK  SCCIS 

 

SCC  

Statistical test 

(FET) 

P value  

 

N BCL2+ P IMP3 

P BCL2 + N IMP3 

 

 

0(0.0) 

8(53.3) 

 

 

7(70.0) 

2(20.0) 

 

 

21(84.0) 

1(4.0) 

 

32.79 <0.001** 

Total  15 10 25   
 

ISK :Irritated Seborrehic Keratosis ,SCCIS :Squamous cell carcinoma insitu ,SCC : squamous cell carcinoma ,P :Positive ,N : 

Negative. 

 

Table (5) :Diagnostic Performance for BCL2 and IMP3 in studied cases  

 BCL2 IMP3 

 SCCIS 

versus ISK  

SCC versus 

ISK 

SCC versus  

SCCIS 

SCCIS versus 

ISK 

SCC versus 

ISK 

SCC versus  

SCCIS 

AUC 0.25 0.18 0.43 0.823 0.924 0.61 

Sensitivity  30.0 16.0 16.0 80.0 96.0 96.0 

Specificity  20.0 20.0 70.0 73.3 73.3 20.0 

PPV 20.0 25.0 57.1 66.7 85.7 75.0 

NPV 30.0 12.5 25.0 84.6 91.7 66.7 

Accuracy  24.0 17.5 31.4 76.0 87.5 74.3 
ISK :Irritated Seborrehic Keratosis ,SCCIS :Squamous cell carcinoma insitu ,SCC : squamous cell carcinoma , PPV positive 

predictive value, NPV negative predictive value 
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 C- SCC  ,grade II showing  nests of 

malignant squamous epithelium with 

central keratin pearls (H&E X200) 

B-  SCCIS  showing highly atypical 

pleomorphic epithelium involving the whole 

epidermal thickness (H&E X200) 

Fig (1) A- ISK showing Well circumscribed 

endophytic growth of squamous cells with 

lobular extension into the dermis showing 

Variable number of squamous eddies and 

Peripheral basaloid cells .(H&E x200) 

 
  

 
F-Negative   Bcl2 expression in  invasive 

SCC (IHC x200) 

 

E-Negative   Bcl2 expression in SCCIS (IHC 

x200) 

D- -Positive diffuse Bcl2 cytoplasmic 

expression in ISK (IHC x200) 

   

I-Diffuse strong cytoplasmic expression 
of IMP3 in invasive SCC (Ihc x,200) 

H-Diffuse strong cytoplasmic expression 
of IMP3 in SCCIS (Ihc x,200) 

G-low  IMP3  cytoplasmic  expression in 
ISK (Ihc x,200) 
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Discussion 

ISK and SCC (both in-situ and invasive) are 

among the most common cutaneous tumors 

diagnosed on a daily basis 

in clinicopathological practice. Sometimes, 

ISK can be difficult to differentiate from 

both SCCIS and SCC at the microscopic 

level. Several studies have examined the 

pattern of expressionofIMP3and BCL2 in 

various cutaneous neoplasms, both benign 

and malignant [11, 14]. 

BCL2 is an antiapoptotic marker that plays a 

major role in regulating cell death. In the 

present study,BCL2was positively expressed 

in 80% of ISK cases compared with 30% 

and 16% of SCCIS and invasive SCC cases, 

respectively, showing a statistically 

significant positive correlation(p<0.01). 

In agreement with these results, other 

studies have reported the expression of 

BCL2 in almost all cases of SK, while 

90%of SCCs were reported as negative or 

focally positive [11, 17–19]. However, [18] 

found that 67% of SCCs were weakly 

positive forBCL2 [18].This discrepancy may 

be due to differences in the IHC method, 

differences in the interpretation of the IHC 

results, or the diverse number of specimens. 

In the current study, most of SCC and 

SCCIS cases were negative, for BCL2.In 

contrast to, BCL2 was frequently highly 

expressed in ISK cases. SK is thought to 

originate from basal keratinocytes which 

positively express BCL2.In contrast, SCC 

arises from supra basal keratinocytes that 

negatively express BCL2, and this may 

explain the altered staining patterns [20

IMP3 is an mRNA-binding protein is 

involved in normal embryonic development 

as well as tumorigenesis. It has been 

reported as highly expressed in SCC but 

negatively expressed in benign squamous 

epithelium lesions [14,21,22,23]Similarly, 

90%of SCCIS and 96% of SCC cases were 

reported as IMP3-positive compared with 

26.5% of ISK cases, and 80 of SCCIS and 

88ofSCC cases were scored as +2or +3 

In the current study, the combined IHC 

patternofIMP3 (+)/BCL2 (−)in invasive 

SCC and in SCCIS was significant, while an 

IMP3 (−)/BCL2(+)expression pattern was 

apparent in ISK(p<0.001). Thus, these 

expression patterns may increases their 

diagnostic importance in discriminating 

SCC (both invasive and in-situ) from ISK. 

This is in agreement with the study done in 

2018 by a group of researchers [9]. 
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Conclusion 

This study concluded that 

immunohistochemical detection of 

IMP3and/or BCL2 expression might be of 

diagnostic value in differentiating ISK from 

both invasive SCC and SCCIS. However, 

they do not play a significant role in 

distinguishing SCC from SCCIS. Further 

large-scale studies are necessary to approve 

or dismiss the divergent features of our 

findings. 
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