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Expression of Proliferative Markers in Cholesteatoma

Kyung Hoon Chang M.D., Hong Lim Do M.D., Chan Seung Hwang M.D., Hoon Shik Yang M.D.,
Young Ho Hong M.D., Hoon Kim M.D., Chun Gil Kim M.D.
Department of Otolaryngology, College of Medicine, Chung Ang University, Seoul, Korea

Middle ear cholesteatoma is often invasive with consequent bone destruction. Inflammatory
stimulation of the underlying connective tissue may be responsible for the dysregulation and
abnormal proliferative feature of the Kkeratinocytes in cholesteatoma. Comparative
investigations were performed to assess the epithelial cell kinetics of cholesteatoma and
duditory meatal skin. Monoclonal antibody PCNA and Ki-67 immunohistochemical stainings
were applied.

Speci of chol les (n=30) showed an average PCNA score (quotient of
the PCNA positive cells and the total number of cells) of 26.6 + 10.1% and an average Ki-67
score of 15.9 + 7.2%. Auditory meatal skin (n=8) revealed an average PCNA score of 8.2 * 3.
4% and an average ki-67 score of 4.9 + 0.8%. The results of this study confirm a highly
increase in the proliferation rate of cholesteatoma keratinocytes, which had an PCNA score
that was 3.24 times higher than the score for keratinocyte of auditory meatal skin, Ki-67 score
of cholesteatoma was 3.24 times higher than auditory meatal skin. Since the cholesteatoma

possesses a varible degress of proliferative activities d ding on its histol ition,
the formation and accumulation of the keratin due to the continuous epithelial growth
probably are important element in inducing the inflammation. The results confirm that
cholesteatoma is a hyperproliferative activity and indicate that PCNA and Ki-67

histochemical are valuable tool for ing cell kinetics in cholesteatoma.
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Table 1. PCNA score index for middle ear cholesteatoma and auditory meateal skin epithe-
lium

Epithelium Mean i(n-g’{) score S(w[x;leli ::rﬁe: S(Bre _range:

Cholesteatoma (n=30) 26.6 + 10.1 108 54.0
Basal layer 234 + 139 21 63.0
Suprabasal layer 36.3 + 12.2 183 63.8
Superficial layer 113+ 79 0 30.0

Skin (n=8) 82+ 34 44 13.1
Basal layer 76+ 49 31 185
Suprabasal layer 105+ 4.2 4.8 16.9
Superficial layer 38+ 32 0 9.5

SD=standard deviation, @9 : %
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Fig. 1. Mean PCNA score in cholesteatoma

and auditory meatal skin

Ki-67 score(x)|
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Auditory meatal skin

Crolesteatosa
Fig. 2. Mean Ki-67 score in cholesteatoma

and auditory meatal skin

513, BF PCNA EXAFE 10.8% 1A 54.
0% AR BRFFS 266+ 10.1%°IATH
(Table 1, Fig. 1, 3, 4). 71AAZRAA 713
B YANSS Hyx, ¥F PCNA EAA

ig. 3. Immunohistochemical
PCAN

staining  for
in cholesteatoma, showing
many PCNA-positive keratinocytes in
the basal and suprabasal layer.
Proliferating cells were found highly
dense within the inflamated connec-
tive tissue (X200).

#7b AFFAA SloE 49 uct 3200 27
Uehdeh PCNA EAASE 4319 %7
e £% IhRgom, we 59 34 4

A E7F BB 39 A3 (squamous epithelial
cone) ol A 2AH A (Fig. 6).

2. 2l0|Z0ilM PCNAS| w3l

sjol= 49N PCNA EAAFE 7IAZF
oA 7.6 +49%, 1A FF NN 105+ 4.2%,
EZFME 38+32%2 BAHAR, HT
PCNA EAAFE 82+ 34%°IU0h (Table
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Fig. 4. Immunohistochemical staining for
PCNA in cholesteatoma, showing
many PCNA-Positive keratinocytes in
the basal and suprabasal layer (X
400).

Fig. 5.

Immunohistochemical ~staining for
PCNA in auditory meatal skin, sho-
wing few PCNA-positive keratinocy-
tes in the basal and suprabasal la-
yer (X400).

Fig. 6. I g for
PCNA for cholesteatoma, an increa-
sed number of proliferating kerati-
nocytes within epithelial cones have
infiltrated the underlying stroma (X
200).

1; Figes1, 5).

3. ZFBOM Ki-672 &

AFZFANAM Ki-67 EAAFo] LG Fe
ZNAFANE 137+ 77%, Z1AAFRANE
238+£106%, EFolNE 25+46%=2 B
HA3, BF Ki-67 EAASFE 54% 14 346
%7MAGom HFEZE 159 +7.2% Aok (Ta-
ble 2, Fig. 2, 7). 71RAZRNA 713 B
FEHES BAT AFFoN BHE Ki67 ¥
AAFE fol= AR 324u) AT B
T T4 ZASAE/E FAYY A3 (squa-
mous epithelial cone) ol A 7=t} (Fig.
9).

Table 2. Ki-67 score index for middle ear cholesteatoma and auditory meatal skin epithe-

lium
Epithelium Mean i{x-gg) score Sch(/’ll;xe)i ';a‘;ge: Sg(zre _range:
Cholesteatoma (n=30) 159+ °72 54 346
Basal layer 13.7 £ 377 38 32.6
Suprabasal layer 238 + 10.6 85 545
Superficial layer 25+ 46 0 247
Skin (n=8) 49+ 08 40 5.8
Basal layer 3IE 19 0 5.6
Suprabasal layer 77+ 13 51 94
Superficial layer 06+ 0.6 0 1.6

SD=standard deviation, ©9] : %
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Immunohistochemical ~staining for
Ki-67 in cholesteatoma, showing
many Ki-67 positive keratinocytes in
the basal and suprabasal layer (X
400).

Eig 7

Fig. 8.

Immunohistochemical

staining  for
Ki-67 in auditory meatal skin, sho-
wing few Ki-67 positive keratinocy-
tes in the basal and suprabasal la-
yer (X400).

4. 2[0|ZON Ki-672 23

dJol= gH N BT Ki-67 EAAFE 7
AZMNE 3.1+1.9%, 7IAHFRAME 7.7+
13%, EFoME 06+06%22 TAHJNL
B Ki-67 EXANAFE 4.9+0.8% ©] AH(Table
2, Fig. 2, 8).

K
[

Immunohistochemical staining for
Ki-67 for cholesteatoma, an increa-
sed number of proliferating kerati-
nocytes within epithelial cones have
infiltrated the underlying stroma (X
200).

Fig. 9.
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