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ABSTRACT 

 Aim of the study: The aim of the present study was to analyze cholesteatoma epithelium for the 

presence and distribution of proliferation markers; KI67, PCNA and P53 and to compare it to normal 

skin. Patients and method: This prospective study was done at Al-Hussein University Hospital from 

June 2014 to June 2015. Thirty two patient were enrolled in this study; 20 (62.5%) were males and 12 

(37.5%) were females. Their ages ranged from 18-58 years with a mean age 38 ± 4 years. Written 

consents were taken from all patients. Tympanomastoid surgery was done to all cholesteatoma patients 

and samples were taken from cholesteatoma matrix and perimatrix (32 sample) and 10 samples 

obtained from skin of external auditory canal serving as a control. Results: The percentage of KI67 

positive epithelial cells of cholesteatoma cases was (mean 31.09 ± SD  2.43) compared to the 

percentage of KI67 positive epithelial cells in EAC skin cases (mean 7.03 ± SD  1.73), with a 

statistically significant difference (P-value < 0.0001). The percentage of PCNA-positive cells seen in 

the cholesteatoma epithelium was (mean 51.03% ± SD 2.93), while is it was (mean 21.13 ± SD 2.24) in 

the EAC (P-value < 0.0001). The percentage of P53 positive cells was (mean 14.19 ± SD 1.93). There 

was no p53 expression in the stroma of any of studied cholesteatoma cases. In the epithelium of the 

EAC skin, P53 was expressed in few scattered cells in the basal cell layer of three cases (30%) with 

parentage of positive cells: (mean 2.94 ± SD 1.34). The difference between percentages of p53 positive 

cells in cholesteatoma and EAC skin cases was statistically significant (P-value < 0.0001).   

Conclusion: the present study showed that cholesteatoma epithelium is characterized by increased 

expression of KI67, PCNA and p53. Proliferative activity is mainly observed in the suprabasal layers 

of the epithelium of cholesteatoma. The rate of proliferation is significantly increased in cholesteatoma 

epithelium when compared with normal skin of external auditory canal. Therefore, cholesteatoma 

epithelium is characterized by high proliferative activity. 
INTRODUCTION 

           Cholesteatoma is a progressive, benign 

epithelial lesion, which destroys the bony 

structures of the middle and inner ear, 

characterized by an expanding growth 

consisting of keratinizing squamous epithelium 

in the middle ear and / or mastoid ( low:2010). 

Irrespective of pathogenesis, cholesteatoma is a 

skin-derived heterotopic squamous epithelial 

tissue (Jahn, 1989). Gyo et al (1996) found that 

cholesteatoma accounts for 0.1% - 0.5% of all 

ear diseases. Male to female ratio is 1.2: 1.0 

with age ranging from 3 to 70 years old. 

        Histologically, cholesteatoma is of cystic 

form in microscopic structure, it resembles 

greatly skin,  composed of multilayered 

squamous  epithelium (matrix), stroma of 

mysenchymatous granulation tissue (perimatrix) 

and desquamated epidermis .The presence of 

squamous epithelium is very characteristic for 

cholesteatoma (Albino et al.,  1998). The 

epicenter of the osteolytic process is located in 

the contact zone between matrix and perimatrix 

as well as signs for wound healing with 

formation of granulation tissue and capillary 

multiplication are predominant in the perimatrix  

(Sudhoff et al., 1996 ). 

       The exact pathogenic molecular 

mechanisms behind the formation and 

propagation of cholesteatoma are still unclear. 

Invagination, hyperplasia,  metaplasia,  

migration, proliferation, differentiation and 

apoptosis of epithelial cells were suggested to 

play a role in pathogenesis (Maniu et al., 2014). 

Most of acquired cholesteatomas are the result 

of migration of squamous epithelium or 

hyperplasia of the basal cells of the tympanic 

membrane (Huissman et al., 2003). However, 

there are still several questions among authors, 

as such migration occurs, which usually has 

centripetal route in the tympanic membrane and 

lateral one in the external auditory canal, and 

what makes cholesteatoma more or less 

aggressive .For such reason, it is necessary to 

search for a better understanding of 

immunohistochemical characteristics of 

epidermis of external auditory canal in order to 

clarify the pathogenesis of cholesteatoma.    

      Growth of keratinocytes depends on 

controlled coordination of cell proliferation and 

programed cell death. Immunohistochemical 

methods using antibodies specific to cell-cycle 

related antigens are used as means for assessing 

various aspects of proliferation in 
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cholesteatoma. KI67 marker, a nuclear and 

nucleolar antigen which is closely related to 

cellular proliferation appear in cell 

multiplication stages (G1, S, G2, M phases of 

the cell cycle). It present in all layers of 

cholesteatoma epithelium giving it 

hyperproliferative characteristics (Huissman et 

al., 2003). 

      Proliferating cell nuclear antigen (PCNA) is 

non-histone nuclear protein whose level of 

synthesis has been found to correlate directly 

with rates of DNA synthesis and cellular 

proliferation.  PCNA-positive cells have been 

identified in normal tissue known to contain 

proliferating cells as basal layer of the skin , 

germinal centers of lymph nodes , in benign 

epithelial disorders , lymphomas and solid 

tumors (kuczkowski ; 2004 ). 

The P53 tumor suppressor protein plays a 

pivotal role in essential cellular processes like 

apoptosis , cell cycle control , senescence , 

differentiation and neoplastic transformation 

.The function of P53 involves mainly the 

prevention of the accumulation of genetic 

alterations by initiating signaling pathways to 

either DNA repair by growth arrest senescence 

or by eliminating cells by apoptosis ( Huissman 

etal ; 2003 ). The P53 gene can be activated in 

many stress response like DNA damage, 

activation of oncogenes , hypoxia and 

inflammatory cytokines triggering .In the 

absence of cellular stress P53 expression is 

maintained at a low level (Bujia et al., 1996 ). 

P53 inhibits the conversion from phase G2 to 

phase M of the cell growth cycle (Albino et al., 

1998). 
     The aim of the present study was to analyze 

cholesteatoma epithelium for the presence and 

distribution of proliferation markers; KI67, 

PCNA and P53 and to compare it to normal 

skin. 

PATIENTS AND METHODS 

     This prospective study was done at Al-

hussein University Hospital from June 2014 to 

June 2015. Thirty two patient were enrolled in 

this study; 20 (62.5%) were males and 12 

(37.5%) were females. Their ages ranged from 

18-58 years with a mean age 38 ± 4 years. 

Written consents were taken from all patients. 

    All patients were diagnosed as having 

cholesteatoma by history, clinical, radiological 

(CT) and audiological examination. 

Tympanomastoid surgery was done to all 

patients according to the extension of the 

disease. Squamous epithelium with subepithelial 

tissue were removed from various parts of 

cholesteatomas 

The samples were further classified into two 

groups: 

 Group 1: (32 samples) obtained from 

cholesteatoma matrix and perimatrix of middle 

ear and/ or mastoid for patients during 

Tympanomastoid surgery.   

Group 2: (10 samples): obtained from skin of 

external auditory canal of patients with 

cholesteatoma and served as a control. 

     Specimens were immediately fixed in 10% 

solution of formalin and embedded in paraffin. 

Four micron thick sections were cut from 

paraffin blocks of all cases and stained with 

haematoxylin and eosin (H & E) and 

histologically evaluated. For 

immunohistochemical assay, sections were 

taken on poly-L-lysine coated adhesive slides 

(Sigma, USA). Deparaffinization and 

rehydration were performed. For enhanced 

antigen retrival in formalin-fixed, paraffin-

embedded tissues we used the microwave-oven 

heating method. Endogenous peroxidase of each 

section was inhibited with 0.3% solution 

hydrogen peroxide in methanol for 30 minutes.  

Ultra V block was applied for 5 minutes. 

     The primary antibodies, used, were as 

follows: KI67 (Monoclonal Rabbit anti human 

KI67, Lab Vision Cooperation Fremount USA; 

Breast carcinoma as positive control & normal 

adipose tissue as negative control), PCNA 

(Monoclonal rabbit anti human PCNA, Lab 

Vision Cooperation Fremount USA; colon 

cancer as positive control & Omit primary 

antibody as negative control) and p53 

(Monoclonal mouse anti human p53, Lab Vision 

Cooperation Fremount USA; Breast cancer as 

positive control & normal liver tissue as 

negative control). 

     The streptovidin-biotin horseredish kit 

(Dako, USA) was used for 

immunohistochemical staining (detection of 

bounded antibodies). The sections were washed 

with phosphate buffer solution (PBS) to prevent 

from drying. Substrate/ chromogen (DAB) 

mixture was added. Counterstaining with 

Harris's haemtoxlyin was done. Specimens were 

dehydrated in alcohol and cleared in xylene and 

mounted by DPX then slide covers were put. 

Dense staining areas were selected under the 

light microscope. Cells were considered to be 

positive for KI67, PCNA and P53 

immunostaining only when obvious nuclear 

staining was observed.      
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     The number of cells positive for KI67, 

PCNA and P53 was estimated by counting 

deeply stained nuclei at high magnification in 

five fields for each case. The percentages of 

KI67, PCNA and P53 positive staining cells 

were expressed in terms of mean ±SD (number 

of KI67, PCNA and P53 positive cells/total 

number of keratinocytes x 100%). Student t test 

was applied for the comparison between the two 

groups. P values less than 0.05 were considered 

statistically significant. 

RESULTS 

     This present study consisted of 32 cases of 

cholesteatoma and ten cases of normal skin of 

external auditory canal serving as a control. 

Histological study of the cholesteatoma revealed 

keratin debris and keratinized fully 

differentiated, squamous epithelium (matrix) 

similar to the epidermis of skin, resting on 

connective tissue. The subepithelial connective 

tissue (perimatrix) showed chronic 

inflammatory infiltrate (lymphocytes, 

neutrophils, macrophages, and plasma cells), 

cholesterol clefts, foreign body giant cell 

granulomas and hemosiderin pigments. No 

signs of inflammation were observed in the 

normal EAC skin sections. 

Immunohistochemical study  

     KI67was expressed in almost all cases of 

cholesteatoma, observed in the basal and 

suprabasal cell layers as well as the stoma 

(fibroblasts and inflammatory cells) while its 

expression was limited to the basal cell layer of  

epidermis of  EAC skin cases. The percentage 

of KI67 positive epithelial cells of 

cholesteatoma cases was (mean 31.09 ± SD  

2.43) compared to the percentage of KI67 

positive epithelial cells in EAC skin cases 

(mean 7.03 ± SD  1.73), with a statistically 

significant difference (P-value < 0.0001).       

    The second marker of tissue proliferation 

used in this study was PCNA.      In the 

cholesteatoma specimens, PCNA-positive cells 

were observed in the basal layer and suprabasal 

layer of the epithelium in almost all cases.  

PCNA was expressed in the stroma of 25 cases 

(78%) (in inflammatory cells and fibroblasts). In 

cases EAC skin, PCNA-positive cells were seen 

in basal cell layer only with very few scattered 

cells in the suprabasal cell layer showing faint 

positivity. The percentage of PCNA-positive 

cells seen in the cholesteatoma epithelium was 

(mean 51.03% ± SD 2.93), while is it was 

(mean 21.13 ± SD 2.24) in the EAC and the 

difference between them was statistically 

significant (P-value < 0.0001). The percentage 

of  PCNA positive cells was more in the field 

overlying more sever inflammation and seen to 

be not related to the thickness of the epithelium. 

      The present study also studied the 

expression of P53 protein as a marker of tissue 

proliferation. It was found that P53 was 

expressed in epithelia of 19 cases (59.4%) of 

cholesteatomas. The expression was in the cells 

of basal and suprabasal layers, especially in the 

keratinocytes of granular cell layer. The 

percentage of positive cells was (mean 14.19 ± 

SD 1.93). There was no p53 expression in the 

stoma of any of studied cholesteatoma cases. In 

the epithelium of the EAC skin, p53 was 

expressed in few scattered cells in the basal cell 

layer of three cases (30%) with parentage of 

positive cells: (mean 2.94 ± SD 1.34). The 

difference between percentages of p53 positive 

cells in cholesteatoma and EAC skin cases was 

statistically significant (P-value < 0.0001).      
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Table (1) Comparison of the percentages of KI67-positive cells, PCNA-positive cells and P53-

positive cells in cholesteatoma epithelium and the epidermis of EAC. 

 Ki67% PCNA% P53% 

Cholesteatoma 31.09% 51.03% 14.19% 

        EAC skin 7.03% 21.13% 2.94% 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (1) Comparison of the percentages of KI67-positive cells, PCNA-positive cells and P53-

positive cells in cholesteatoma epithelium and the epidermis of EAC. 

 
Fig (2) A. Histological appearance of a case of cholesteatoma, composed of keratin debris and 

mature stratified squamous epithelium overlying inflamed stroma (H&E x200), B. Histology of 

external auditory canal (EAC) skin (H&E x100). 
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Fig. (3): A. A case of cholesteatoma showing KI67 expression in cells of the basal and suprabasal 

cell layers as well as the stroma (x200), B. A case of EAC skin showing KI67expression in cells of 

the basal cell layer (x400). 

 
Fig. (4): A&B: A case of cholesteatoma showing PCNA expression in cells of the basal and 

suprabasal cell layers as well as the stroma (right) (x200). 

 
Fig. (5): A case of EAC skin showing PCNA expression in basal cell layer only with very few 

scattered cells in the suprabasal cell layer showing faint positivity. (x400). 

 
Fig. (6): A.  A case of cholesteatoma showing P53 expression in cells of the granular cell layer 

(x200), B. A case of EAC skin showing P53 expression in scattered cells in the basal cell layer 

(x400). 
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DISCUSSION 

     Middle ear cholesteatoma is characterized by 

intense cell proliferation accompanied by the 

consequent accumulation of keratin debris and 

the destruction of bone structure surrounding 

the temporal bone.  Bone lysis and recurrence 

are relevant features in the pathophysiology of 

cholesteatoma, making it dangerous, debilitating 

and difficult to treat. There are four basic 

theories of acquired cholesteatoma 

pathogenesis: (1) Invagination of the tympanic 

membrane (Retraction pocket cholesteatoma), 

(2) Basal cell hyperplasia, (3) Epithelial in-

growth through perforation (in the migratory 

theory), and (4) Squamous metaplasia of the 

middle ear epithelium. Sudhoff and Toss 

(2000); Proposed a combination of invagination 

and basal cell theories as an explanation for the 

retraction pocket cholesteatoma formation. The 

most widely acknowledged pathogenesis is the 

theory that negative pressure causes a deepening 

retraction pocket that, when obstructed, 

desquamated keratin cannot be cleaned from the 

recess, and cholesteatoma results. The origin of 

such retraction pocket cholesteatoma is thought 

to be the dysfunction of the eustachian tube or 

otitis media with effusion with resultant 

negative middle ear pressure (exvacuo theory). 

Usually the pars flaccida being less fibrous and 

less resistant to displacement, is the source of 

cholesteatoma (Michaels, 1989). Chronic 

inflammation seems to play a fundamental role 

in etiopathogenic mechanisms of acquired 

cholesteatoma. 

       The reason for the observed activation of 

proliferation in cholesteatoma tissue is not 

clarified yet. It is hypothized that the intense 

infiltration by immune cells leads to chronic 

inflammation via continuous over production of 

certain cytokines. This continuous inflammatory 

state is probably the result of the presence of 

granulation tissue, bacterial pathogen, and 

hyperproliferating keratinocytes (Juhn et al., 

2008). Huisman et al  (2008), assumed that 

cholesteatoma might be a disturbed wound 

healing process , often with an  underlying 

inflammatory tissue repair reaction. It has been 

hypothized that the development of 

cholesteatoma involved an altered control of 

cellular proliferation, which affects the balance 

towards the aggressive and invasive growth of 

squamous epithelium (Wells and Micheals., 

1991). 

      The histological description of 

cholesteatoma was made in 1972 by lim and 

saunders. Cholesteatoma is a keratinized 

stratified squamous epithelium with four layers 

identical to normal epidermis (stratum 

germinativum (SG), Stratum spinosum (SG) 

Stratum granulosum (SGR), stratum corneum), 

Langerhans cells and keratin – hyaline granules. 

The epithelium was named cholesteatoma 

matrix. The perimatrix was observed in the 

periphery of the matrix consisting of connective 

tissue ,containing collagen fibers ,fibrocytes and 

inflammatory cells . Florid inflammation and 

angiogenesis are distinctive features of the 

perimatrix .Immunohistochemical examination 

of the matrix and perimatrix improved the 

knowledge about the cellular structure of 

cholesteatoma. Keratinocytes constitute more 

than 95% of the epidermal cells and in the basal 

and suprabasal layers of epidermis show the 

increased level of proliferation (Albino etal;  

1998). The basal keratinocytes migrate into 

more superficial layers, where they lose their 

proliferation capacity (Huisman et al, 2003). 

       Compared to normal skin, increased 

proliferation is observed in the basal and 

suprabasal layers of cholesteatoma. The 

mechanism of hyperproliferation in the 

epidermis is not clarified yet. Inflammatory 

parameters such as interleukins, growth factors 

such as epidermal growth factors (EGF) and 

transforming growth factor-alpha (TGF-&), 

mitotic factors (KI67,PCNA, P27, P21, P53, 

active caspase 3, collagen4) and epithelial 

markers (Fliggrin; cytokeratin1,13 ,19, Ber 

EP4,EMA) Were investigated (Huisman et al., 

2003, Bayazit et al., 2001 and caliman et al., 

2010). 

         One of the major goals of the study of 

cholesteatoma is to estimate its proliferative 

potential. This is especially important because 

the determination of the aggressive growth of 

cholesteatoma in different patients may help to 

define such clinical parameters as the intensity 

of bone destruction or tendency to recurrences . 

         In laboratory studies, several nuclear 

proteins have been described recently that are 

expressed in proliferating and transformed cells, 

but are absent in resting cells. These include 

PCNA, KI67, P53 transformation related protein 

and myc-oncogene protein product. Each has 

the potential to define aggressive cell behavior. 

          In this work, the expression of  KI67, 

PCNA and P53 was studied in cholesteatoma 
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epithelium compared to the epithelium of EAC 

skin to estimate proliferative potential of the 

cholesteatoma epithelium.     KI67antigen is a 

known marker of cell proliferation of the 

epidermis, as the experiments conducted by 

Soyer et al., (1989) showed in cases of 

psioriasis and melanocytic skin tumors. Raynov  

et al., (2005)  stated that the established 

correlation between the staining patterns and 

cell cycle-associated expression of 

KI67specifies KI67as a reliable and stable 

marker of proliferation for middle ear 

cholesteatoma. 

     In the present study: KI67 was expressed in 

almost all cases of cholesteatoma, observed in 

the basal and suprabasal cell layers at a 

significantly higher level than that found in the 

skin of EAC, where KI67expression was limited 

to the basal cell layer of  epidermis. 

KI67expression could be found in the stroma of 

cholesteatoma as well. 

     Similar results were obtained in the study of  

Bujia et al., ( 1996) where a greater number of 

KI67-positive cells were observed in the 

suprabasal and basal layers of the cholesteatoma 

epithelium, while a significantly lower number 

of these cells was detected in the basal layer of 

the epidermis. Also, Huisman et al., (2003)  

and Olszewska et al,( 2006) found the same 

expression of KI67 in both cholesteatoma 

epithelium and skin epidermis with statistically 

significant difference between them. They also 

found that KI67 was expressed in the stroma of 

cholesteatoma cases  . 

    Multiple recent studies (Raynov et al., 2005, 

Kuczkowski et al., 2007 , Kanemaru et al., 

2010 and Akdogan et al., 2013) confirm these 

findings and their studies  indicated that the 

over-expression of KI67, was observed in 

cholesteatoma cases, compared to the normal 

skin.  

     By comparing the immunohistochemical 

pattern of KI67expression of normal ear canal 

skin with that of cholesteatoma, Chae et al.,( 

2000) demonstrated that in cholesteatoma, the 

epithelial cells have an increased ability to 

undergo cell proliferation compared with ear 

canal skin . 

     On the other hand, Albino et al.,( 1998) 

observed no increase in KI67expression in 

cholesteatomas more than normal skin and  

Motamed  et al.,( 2002), found that 

KI67expression was higher, but not 

significantly so, in cholesteatoma than in control 

skin cases. 

    In their study, Chae et al. (2000) concluded 

that, in contrast to neoplastic tumor, the level of 

p27Kip1 protein is higher in the cholesteatoma 

epithelium. The epithelial cells therefore retain 

their ability to inhibit the cell cycle using 

p27Kip1, so that the proliferative activity and 

the capacity to inhibit the cell cycle are higher 

in the cholesteatoma epithelium. The 

proliferative phenomenon, as the authors 

emphasized, is controlled in cholesteatomas, in 

contrast to proliferation in neoplastic tumors . 

           PCNA is a multifunctional protein with 

roles in DNA replication synthesis, DNA repair 

synthesis and recombination driven DNA 

synthesis. It is a subunit of DNA polymerase, 

which has been associated with repair. It acts as 

sliding clamps needed for the activity of DNA 

polymerase and other enzymes from the battery 

used in DNA synthesis.      In conclusion, 

PCNA has a triple function in the life and death 

of the cells. When not engaged in DNA 

replication, PCNA (most often under the control 

of p53) commits cells to cell cycle arrest and 

repair of DNA damage, or, when repair is not 

possible, absence or low levels of functional 

PCNA may drive cells into apoptosis  

(Paunesku et al., 2001)  .  

           PCNA has been used in cytological and 

histological material and has recently been 

reported to provide a simple method of 

recognizing proliferating cells in formalin fixed, 

wax embedded tissue, with results comparable 

with those achieved with flow cytometry 

(Garcia et al., 1989). Therefore, it would also 

allow retrospective assessment of the 

proliferative rates in archival tissues due to the 

conservation of this marker in fixed and 

paraffin- embedded tissues (Dietrich., 1993). 
         In the present study, PCNA-positive cells 

were observed in the basal and suprabasal layers 

of the epithelium in almost all cholesteatoma 

specimens while they were seen only in basal 

cell layer of EAC skin cases. The percentage of 

PCNA-positive cells seen in the cholesteatoma 

epithelium was significantly higher than that of 

the EAC skin. 

        Similar findings were found in the study of 

Bujia et al ( 1996) who observed that PCNA 

positive cells were increased in number in the 

basal layer of cholesteatoma tissue and 

numerous positive cells were also observed in 

suprabasal layers of these tissues. The number 

of proliferating cells varied considerably in 

different compartments or regions of 

cholesteatoma. However, the total number of 

positive cells was clearly increased in 
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cholesteatoma epithelium in comparison to 

normal skin.     Also, Olszewska et al., (2006) 

used PCNA as a marker of proliferation in 

cholesteatoma. They found that its expression is 

significantly higher compared to normal 

postauricular skin. Shieh et al.,( 1999) also 

showed similar results. Other studies (Lavezzi et 

al., 1998 and Hassmann-Poznanska et al. 2003 

also confirmed these results. 

     All previous studies also showed that the 

expression of PCNA was present in the basal 

and suprabasal cell layers of cholesteatoma 

matrix, while it was expressed only in the basal 

layer of the skin. While PCNA was expressed in 

almost all cases of cholesteatoma in the present 

study,  Kuczkowski et al.,( 2008)  found that 

strong expression of PCNA was observed in  

spinous and granular layer of the epithelium in 

only 41.4% cases of the cholesteatomas (mean 

positive rate 7.6 ±3.4) and in the skin, PCNA 

was present only in single cells of the epidermis. 

     The relationship between hyperproliferation 

and severity of destructive cholesteatoma was 

studied. Mallet el al,( 2003) assessed 91 cases 

of cholesteatoma and found statistically 

significant correlations between 

hyperproliferation and the sever bone 

destruction and middle ear inflammation. 

Hyperproliferation has also been associated with 

keratinocytes deregulation suggesting that 

increased proliferation might explain the 

aggressive and destructive behavior of 

cholesteatoma. Bassiouny et al., (2012) studied 

the expression of PCNA as proliferation marker 

in pediatric and adult cholesteatoma. They 

concluded that cholesteatoma with higher 

proliferation scores (higher PCNA expression) 

showed to be more aggressive (greater 

extension and more invasion). Therefore, PCNA 

expression may predict the severity of the 

disease. On the other hand, Hassmann-

Poznanska et al. 2003 found no correlation 

between results of PCNA expression in 

cholesteatoma and clinical parameters. The 

differences in the results of these various studies 

revealed that the increased proliferation is not 

the only explanation of the aggressive behavior 

of pediatric cholesteatoma.             

          The protein product of the tumor 

suppressor gene p53 is a nuclear phosphoprotein 

normally expressed at undetectable levels in 

human cells and serves to regulate cell growth 

and division. Protein p53 inhibits the conversion 

from phase G2 to phase M of the cell growth 

cycle. This protein regulates the cell growth 

cycle. P53 protein is an important marker of 

apoptosis and initiation of mitosis. Mutation of 

the gene leads to an increased half-life of non-

functional protein, is associated with high levels 

of the protein and is suggested to be an indicator 

of aggressiveness of the lesion (Thomas et al., 

1994 ,Tanaka et al., 1998 and Olszewska et al., 

2003). It was used in several studies as a marker 

of cell proliferation. Huisman et al., 2003 

showed that increased cell proliferation in 

cholesteatoma is not compensated by apoptosis, 

but may be associated with cell cycle arrest 

           In the present study, P53 was expressed 

in cells of basal and suprabasal layers, 

especially in the keratinocytes of granular cell 

layer, of more than half of cholesteatomas in a 

significantly higher level than that found in the 

epithelia of skin of EAC, where the expression 

was limited to few scattered cells in the basal 

cell layer 

          Immunohistochemical studies indicated 

that p53 protein was localized in the nuclei of 

the epithelium in the granular layer of 

cholesteatomas in a higher level than that of 

normal skin. One of these studies was Shinoda 

and Huang, (1995) who noted that these 

findings suggest that p53 protein has a role in 

keratinocyte differentiation, proliferation, and 

apoptosis in the cholesteatoma. And according 

to these results suggest that cholesteatoma could 

be tumors.  However, Desloge et al. (1997) 

demonstrated that there were no DNA 

affections, ruling out this hypothesis. Albino et 

al., ( 1998) observed that that p53 was elevated 

9- to 20-fold in all cholesteatomas when 

compared to the expression of p53 in normal 

postauricular skin or tympanic membrane. 

Huisman et al, 2003 also observed a statically 

significant difference between the expression of 

p53 in cholesteatoma and control skin  . 

         In two separate studies Bayazit et al., ( 

2002) and Kuczkowski et al.,( 2008) found that 

the expression of p53 in the cholesteatoma 

epithelium was greater in the cells of granular 

layers of cholesteatomas while it was very weak 

in the basal layer of epidermis of the normal 

meatal skin. However, there was no significant 

difference in p53 positive-staining rate between 

normal skin and cholesteatoma epithelium . 

         In contrast to these previous results, 

Motamed et al., ( 2005)  found that expression 

of p53 was minimal or absent in both 

cholesteatoma and control skin with no 

significant p53 expression in cholesteatoma 

epithelium. They suggested that there is no 

dysfunction in the p53-mediated cell cycle 

control mechanisms in cholesteatoma. Similar 
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findings were found in the work of Kanemaru 

et al., ( 2010). 
CONCLUSION 

The present study showed that 

cholesteatoma epithelium is characterized by 

increased expression of KI67, PCNA and p53. 

Proliferative activity is mainly observed in the 

suprabasal layers of the epithelium of 

cholesteatoma. The rate of proliferation is 

significantly increased in cholesteatoma 

epithelium when compared with normal skin of 

external auditory canal. Therefore, 

cholesteatoma epithelium is characterized by 

high proliferative activity. 
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في حاالت الكوليستياتوما المكتسبة   KI67, PCNA, P53 ـالدراسات المناعية الهستوكيميائية ل

** أساهت هصطفي  * -هحوذ عبذ الوٌعن

 هعت األصهشاج –كليت الطب   –**و الباثىلىجي * األًف و األرى و الحٌجشة قسوي

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

و قذ , قٌاة األرى الخاسجيت  بجلذفي حاالث الكىليسخياحىها الوكخسبت و هقاسًخها  KI67, PCNA, P53أجشيج هزٍ الذساست لخقيين 

هي االًاد و قذ حن اجشاء جشاحت الواسخىيذ لكل الوشضي و حن اخز  12هي الزكىس و  20هشيضا  32حن اجشاء هزٍ الذساست علي عذد 

( عيٌاث10) رى الخاسجيتو هي جلذ قٌاة اال( عيٌت 32)عيٌاث هي الكىليسخياحىها 

 في الكىليسخياحىها الوكخسبت كاى  KI 67ًسبت وجىد : و كاًج الٌخائج كالخالي 

 (31.09 ± SD  2.43)  هقاسًت بقٌاة األرى الخاسجيت (7.03± SD 1.73   )  هع وجىد داللت احصائيت ( p value < 0.0001)  .

هع  SD 2.24 ±21.13)) هقاسًت بقٌاة األرى األرى الخاسجيت       (sd 2.93±51.03) في الكىليسخياحىها  PCNAوًسبت وجىد  

هقاسًت بقٌاة األرى   (SD1.30 ±14.1)في الكىليسخساحىها   p53كوا أى وجىد .أيضا   (p value <0.0001)وجىد داللت احصائيت 

 (P value <0.0001 )هع وجىد داللت احصائيت   (SD1.34±2.94)الخاسجيت 

كوا أى ًوى هزٍ الخاليا كاى هلحىظا KI67 , PCNA ,P53حخويض بضيادة في وجىد وقذ أظهشث هزٍ الذساست أى الكىليسخياحىها 

. هلحىظا هقاسًت بالٌوى في خاليا قٌاة األرى الخاسجيت  كاىفي الخاليا السطحيت في الكىليسخياحىها كوا 

العظوي هوا يؤدي الي حويض الكىليسخياحىها بخاصيت احذاد الخأكل ولزا حعخبش الكىليسخياحىها هخويضة بهزا الٌشاط العالي لٌوى الخاليا 

  .  م األرى الىسطي والواسخىيذلعظا

 

 


