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BACKGROUND: The aim of this study was to compare the differential Ki-67 and p27 staining properties of acquired cholesteatoma in adult
patients for prognostic analysis.

METHODS: Forty-two adult patients with acquired cholesteatoma were enrolled. The cholesteatoma and matched meatal skin tissues of the
patients were immunostained with Ki-67 and p27 antibodies. Canal wall down mastoidectomy was performed in all patients. The differential
staining properties—positive staining in the cholesteatoma and negative staining in the skin tissue (C+S-), negative staining in the cholesteatoma
and positive staining in the skin tissue(C-S+)—were compared for bone erosion scores (BES), stage, and recurrence rates.

RESULTS: Isolated findings in the cholesteatoma tissues, without matching with the skin tissues, demonstrated that stage and recurrence rates
were not related to findings in the cholesteatoma tissues (P> .05). However, C+S- for Ki-67 and C-S+ for p27 are risk factors for worse prognosis
including advanced stage (P < .001 for Ki-67 and P=.008 for p27), BES values (P < .001 for Ki-67 and P=.001 for p27), and recurrence rates (P <
.001 for Ki-67 and P=.037 for p27).

CONCLUSION: This is the first paper assessing the cholesteatoma prognosis according to the differential Ki-67 and p27 staining properties of
cholesteatoma and healthy skin tissues. Cellular proliferation rate in the cholesteatoma is important but insufficient by itself for predicting the
prognosis of cholesteatoma patients. Patients having lower basal levels of cellular proliferation rate and higher cellular activity in the cholestea-
toma tissue are prone to worse prognosis with increased stage, recurrence rates, and degree of bone erosion.
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INTRODUCTION

Cholesteatoma is a progressive hyperplastic keratinized squamous epithelium of the temporal bone characterized by osteoclastic
activity and bone resorption. It is composed of 3 compartments: a cystic part, a matrix, and a perimatrix. The central cystic part
contains dead keratinocytes. It is surrounded by the matrix, and the most external compartment is the perimatrix. The active part
of the cholesteatoma is the matrix, which harbors continuous proliferating undifferentiated keratinocytes. The perimatrix consists
of fibroblasts and granulation tissue. As the central cystic part expands with continuous desquamation of the dead keratinocytes
from the matrix, osteoclastic cascade reactions result in bone erosion. The bone erosion capability of the cholesteatoma can trigger
extensive expansion and complications such as hearing loss, vestibular involvement, facial nerve paralysis, and even brain abscess
and death.? To date, the only definitive treatment of the cholesteatoma is surgery. Despite developing technology and the wide-
spread use of endoscopes, recurrence and recidivism after surgery still exist as a major problem and various studies report rates
of 0-70%.3
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The underlying pathogenesis and molecular mechanisms of choles-
teatoma have not been fully understood. Inflammatory cytokines
including interleukin (IL)-1, IL-6, TNF-a, matrix metalloproteinases,
imbalance between keratinocyte proliferation and apoptosis, Rho
kinase pathway, genetic susceptibility, angiogenetic growth factors,
platelet-derived growth factor, and chronic proceeding infections
have all been reported to have a role in the cholesteatoma devel-
opment."?** Nuclear antigen Ki-67 is a protein that is expressed in
proliferating cells; thus, it is commonly used as a mitotic index for
tumor grading.? Increased Ki-67 expression in the basal and spinous
layers of the cholesteatoma was also reported as showing the high
proliferation property of keratinocytes in the cholesteatoma.® Few
studies®”'* have also investigated the Ki-67 labeling index for predict-
ing the prognostic features of cholesteatoma. However, there is such
a wide range of Ki-67 labeling indexes among healthy skin tissues
of cholesteatoma patients, ranging from 0.9% to 24%.'%'® Moreover,
a stronger expression of Ki-67 was also reported in the healthy skin
tissue compared to the cholesteatoma tissue.’” Nonetheless, all these
studies®”'> compared the Ki-67 labeling index of the cholesteatoma
tissues obtained from different patients without matching the results
with the healthy skin tissue (control group) of the same patient dur-
ing comparison to predict the role of Ki-67 on the cholesteatoma
prognosis.

Cyclin-dependent kinases are also involved in cell cycle and activate
cellular proliferation, similar to Ki-67. P27 is the novel cyclin-depen-
dent kinase inhibitor that acts as a tumor suppressor gene, arrests
the cell cycle in phase G1, and stops cellular proliferation.’”'® A lim-
ited number of studies have focused on the effect of p27 on the
cholesteatoma pathogenesis with conflicting results.'*'® Only one
study’® investigated the role of p27 on recurrence of the cholestea-
toma without matching the results with the skin tissue of the same
patient. Additionally, to the best of the authors’ knowledge, the role
of p27 on extensiveness and bone erosion degree of the cholestea-
toma has not been evaluated, yet.

In this study, we investigated the effect of Ki-67 and p27 on the
extensiveness (stage), recurrence rate, and bone erosion score of
adults” acquired cholesteatoma by matching the staining status of
the markers in the cholesteatoma and healthy skin tissues of the
same patients, immunohistochemically.

MATERIALS AND METHODS

Local ethical committee approval was acquired for this prospective
study. The power analysis of the study was performed according to
the previously published articles investigating the role of Ki-67 on
the cholesteatoma pathogenesis. The result of the power analysis
was 12 individuals in each group. Forty-two adults (>18 years old)
patients with acquired cholesteatoma were enrolled. The diagnosis
of the cholesteatoma was made by intraoperative and histopatho-
logical findings. All patients were operated under general anesthesia
with a canal wall down mastoidectomy technique. Patients having
recurrent disease at first admission and patients who had been oper-
ated with a canal wall-up technique were excluded. The cholestea-
toma tissue and healthy meatal skin tissue (3 x 3 mm.) away from
the cholesteatoma were obtained from all patients during the sur-
gery. Healthy skin tissue was obtained as the control group for each
patient.
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Staging

According to the intraoperative and computerized tomography (CT)
findings, all patients were staged according to the 2017 EAONO/JOS
cholesteatoma staging system.'”

Bone Erosion Score (BES)

The erosion status of the middle ear ossicles, scutum, facial nerve
canal, tegmen tympani, and otic capsule were noted. Each patient
was scored with a bone erosion score ranging from 0 to 12.7

Recurrence Rate

All patients were followed-up for a minimum of 5 years. Patients
were examined in the third month, sixth month, and first year vis-
its. Afterward, all patients were routinely examined at each 6-month
interval for mastoid cavity control. Patients having perforation of
the grafts, unexplained decrement in hearing, persistent otorrhea
despite appropriate antibiotic usage, having and diffusion restriction
on non-echo-planar diffusion-weighted magnetic resonance imag-
ing were re-operated. According to the intraoperative findings and
postsurgical histopathological evaluation results, the recurrence sta-
tus of the patients was noted.

Immunohistochemistry

Paraffin-embedded cholesteatoma and meatal skin tissues were
fixed with 10% formalin. Slices of 5 um thickness were prepared for
immunohistochemical analysis. Deparaffinization of the slices was
performed by xylene and alcohol solution washouts after overnight
incubation at 37°C. Afterward, the slices were immunostained using
Ki-67 monoclonal antibody and p27 antibody (Abcam® Ki-67 anti-
body, ab15580, Abcam® p27 antibody, ab193379).

The pathologist examined the cholesteatoma and skin tissues under
the light microscope (Olympus BX53°, Olympus, Tokyo, Japan). A
result of >25 of nuclear positively staining cells in the epithelium
among 500 total cells (>5%) was regarded as positive staining'®17.1820
(Figures 1and 2).

Comparison of the Staining Properties of the Tissues

Firstly, the number of patients having positive and negative stain-
ing with Ki-67 and p27 in the cholesteatoma and skin tissues were
compared among all patients. Secondly, only the cholesteatoma
tissues of the patients were compared regarding the labeling sta-
tus according to the subgroup of the patients (stage categories,
recurrence rate status, and bone erosion scores). Thirdly, differ-
ent from the previous studies, the differential staining properties
of the patients were also considered by matching the cholestea-
toma results with the results of the healthy skin tissues of the same
patients.

Differential Staining Properties of the Patients
Each patient was classified into one of the 4 categories according to
the staining by Ki-67 and p27 antibodies:

a. Cholesteatoma-positive and skin-negative (C(+)S(—)): Patient
had positive staining in the cholesteatoma and negative stain-
ing in the skin tissue.

b. Cholesteatoma-negative and skin-positive (C(—)S(+)): Patient
had negative staining in the cholesteatoma and positive stain-
ing in the skin tissue.
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Figure 1. (A) The negative immunostaining by p27 in cholesteatoma (p27, x400). (B) The positive immunostaining by p27 in the meatal skin tissue (p27, x400).

c. Cholesteatoma-positive and skin-positive (C(+)S(+)): Patient had
positive staining in both the cholesteatoma and the skin tissues.

d. Cholesteatoma-negative and skin-negative (C(—)S(-)): Patient
had negative staining in both the cholesteatoma and the skin
tissues.

Statistical Analysis

Statistical analysis was performed using SPSS Version 24.0 (IBM SPSS,
New York, USA, 2016). Data were shown as mean + standard devia-
tion for continuous variables and the number of cases was used for
categorical variables. Data were controlled for normal distribution
using the Shapiro-Wilk test. The chi-square test was employed for
the comparison of the number of positive- and negative- staining
tissues between patient groups. The Z test was used to compare the
proportions of the number of patients according to the differential
staining properties. In addition, the Mann-Whitney U-test was used
to compare the mean BES of positive- and negative staining in the
patients’ cholesteatoma tissues. One-way analysis of variance test
was used to compare the mean BES of the patients according to the
differential staining status. A P value of < .05 was regarded as statisti-
cally significant.

RESULTS
There were 42 patients in the study group, of whom 27 (64.3%) were
male and 15 (35.7%) were female. The mean age of the patients

Figure 2. The positive immunostaining by Ki67 in the cholesteatoma (Ki67,
x400).

was 40.73 + 15.28 (min=18, max=65). The mean follow-up period
was 66.69 + 8.11 (min=60, max=96) months. Eight (19.04%) of the
patients had cholesteatoma recurrence during the follow-up period.
Ten (23.9%) patients had stage 1, 29 (69%) patients had stage 2, and
3 (7.1%) patients had stage 3 cholesteatoma, according to the intra-
operative and CT findings. One patient had lateral semicircular canal
fistula and 2 patients had facial nerve paralysis as intratemporal com-
plications (stage 3). None of the patients had intracranial complica-
tions (stage 4 cholesteatoma).

Ki-67

Thirty-nine (92.8%) of the patients had Ki-67-positive staining in
the cholesteatoma tissue, and 37 (88.1%) of the patients had Ki-67-
positive staining in the meatal skin tissue. There was no statisti-
cally significant difference between cholesteatoma and skin tissues
regarding the number of patients having Ki-67-positive staining
(P=.323) (Figure 3).

There was no statistically significant difference between recur-
rent and non-recurrent patients regarding the number of
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Figure 3. Comparison of the number of patients having positive staining
with Ki-67 and p27 antibodies in the cholesteatoma and skin tissues.
“Statistically significant. C, cholesteatoma; S, Skin tissue.
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Table 1. Comparison of Differential Ki-67 Staining Properties of the Tissues According to the Recurrence Status

Differential Staining Properties of the Tissues

Recurrence Status C(+)S(=), n (%) C(+)S(+), n (%) C(=)S(+), n (%) C(=)S(=), n (%) Total, n (%) P
Recurrence (+) 4 (50) 4 (50) 0 0 8(100) <.01"
Recurrence (=) 0(0) 31(91.2) 2(5.9) 1(2.9) 34 (100)

*Statistically significant.

C(+)S(-), positive staining in the cholesteatoma tissue and negative staining in the skin tissue; C(+)S(+), positive staining in the cholesteatoma and skin tissues; C(—)S(+), negative
staining in the cholesteatoma tissue and positive staining in the skin tissue; C(—)S(-), negative staining in the cholesteatoma and skin tissues.

Table 2. Comparison of the Differential Ki-67 Staining Properties of the Tissues According to the Stage Categories

Differential Staining Properties of the Tissues

Cholesteatoma Stage C(+)S(=), n (%) C(+)S(+), n (%) C(-)S(+), n (%) C(-)S(=), n (%) Total, n (%) P
Stage 1 0(0) 8(80) 1(10) 1(10) 10 (100) <.01"
Stage 2 1(3.4) 27(93.2) 1(3.4) 0(0) 29 (100)

Stage 3 3(100) 0(0) 0(0) 0(0) 3(100)

*Statistically significant.

C(+)S(-), positive staining in the cholesteatoma tissue and negative staining in the skin tissue; C(+)S(+), positive staining in the cholesteatoma and skin tissues; C(—)S(+), negative
staining in the cholesteatoma tissue and positive staining in the skin tissue; C(—)S(-), negative staining in the cholesteatoma and skin tissues.

positive Ki-67 staining in the patients’ cholesteatoma tissue (P=.383).
However, when the differential staining properties of the patients’
tissues were further analyzed, there was a statistically significant dif-
ference regarding the number of patients according to the differen-
tial staining properties for Ki-67 (P < .001) (Table 1). The proportion
of C(+)S(—) patients was significantly higher in the recurrent group
(4/8) compared to the non-recurrent group (0/34) (z value: 4.3347,
P <.001).

There was no statistically significant difference among the stage
groups regarding the number of patients having Ki-67-positive stain-
ing in the cholesteatoma tissue (P=.19). However, when the differ-
ential staining properties of the patients’ tissues were additionally
analyzed, there was a statistically significant difference regarding the
number of patients according to the differential staining properties
for Ki-67 (P < .001) (Table 2). The proportion of C(+)S(—) patients was
significantly higher in the stage 3 group (3/3) compared to the stage
1 group (0/10) (z value: 3.6056, P=.0003) and stage 2 group (1/29)
(zvalue:4.8138, P < .01).

The mean BES of the patients having positive and negative
Ki-67 staining in the cholesteatoma tissue were 2 + 0 and 2.2 + 1.15,
respectively. There was no statistically significant mean BES differ-
ence between positive and negative Ki-67-staining in the patients’
cholesteatoma tissue (P > .05). When the differential staining proper-
ties of the patients’ tissues were further evaluated, the mean BES of
C(+)S(-), C(=)S(+), C(+)S(+) and C(—)S(—) patients were 5+ 0.81,2 + 0,
1.88 + 0.63 and 2 + 0, respectively. C(+)S(—) patients had higher BES
values compared to the others (P < .001) (Figure 4).

P27

Eleven (26.2%) of the patients had p27-positive staining in the cho-
lesteatoma tissue, and 31(73.8%) of the patients had p27-positive
staining in the meatal skin tissue. The number of patients having
p27-positive staining in the meatal skin tissue was significantly
higher compared to the number of patients having p27-positive
staining in the cholesteatoma tissue (P=.041) (Figure 3).

It was observed that there was no statistically significant difference
between recurrent and non-recurrent patients regarding the num-
ber of patients with positive p27-staining in the cholesteatoma tis-
sue (P=.657). However, when the differential staining properties of
the patients’ tissues were further analyzed, there was a statistically
significant difference regarding the number of patients according
to the differential staining properties for p27 (P < .001) (Table 3).
The proportion of C(—)S(+) patients was significantly higher in the
recurrent group (7/8) compared to the non-recurrent group (13/34)
(zvalue:2.51,P=.012).

There was no statistically significant difference among the stage
groups regarding the number of patients having p27-positive
staining in the cholesteatoma tissue (P=.108). However, when the
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Figure 4. Comparison of bone erosion scores of the patients according to the
differential staining properties with Ki-67 antibodies. C+S—, positive staining
in the cholesteatoma tissue and negative staining in the skin tissue; C+S+,
positive staining in the cholesteatoma and skin tissues; C—S—, negative
staining in the cholesteatoma and skin tissues; C—S+, negative staining in the
cholesteatoma tissue and positive staining in the skin tissue.
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Table 3. Comparison of Differential p27 Staining Properties of the Tissues According to the Recurrence Status

Differential Staining Properties of the Tissues

Recurrence Status C(=)S(+), n (%) C(+)S(+), n (%) C(=)S(=), n (%) C(+)S(=), n (%) Total, n (%) P
Recurrence (+) 7 (87.5) 1(12.5) 0(0) 0(0) 8(100) 037"
Recurrence (-) 13(38.2) 10 (29.4) 11(32.4) 0(0) 34 (100)

*Statistically significant.

C(-)S(+), negative staining in the cholesteatoma tissue and positive staining in the skin tissue; C(+)S(+), positive staining in the cholesteatoma and skin tissues; C(—)S(-), negative
staining in the cholesteatoma and skin tissues; C(+)S(—), positive staining in the cholesteatoma tissue and negative staining in the skin tissue.

Table 4. Comparison of the Differential p27 Staining Properties of the Tissues According to the Stage Categories

Differential Staining Properties of the Tissues

Cholesteatoma Stage C(-)S(+), n (%) C(+)S(+), n (%) C(-)S(-), n (%) C(+)S(-), n (%) Total, n (%) P
Stage 1 0(0) 5(50) 5(50) 0.(10) 10 (100) .008"
Stage 2 17 (58.6) 6(20.7) 6(20.7) 0(0) 29 (100)

Stage 3 3(100) 0(0) 0(0) 0(0) 3(100)

*Statistically significant.

C(-)S(+), negative staining in the cholesteatoma tissue and positive staining in the skin tissue; C(+)S(+), positive staining in the cholesteatoma and skin tissues; C(—)S(-), negative
staining in the cholesteatoma and skin tissues; C(+)S(—), positive staining in the cholesteatoma tissue and negative staining in the skin tissue.

differential staining properties of the tissues were analyzed, there was
a statistically significant difference regarding the number of patients
according to the differential staining properties for p27 (P < .001)
(Table 4), and the proportion of C(—)S(+) patients was significantly
higher in the stage 2 (17/29) (z value: —3.2236, P=.0012) and the
stage 3 patient groups (3/3) (z value: —3.6056, P=.0003) compared
to the stage 1 patient group (0/10) .

The mean BES values of the patients having positive and negative
p27 staining in the cholesteatoma tissues were 1.27 + 0.46 and
2.54 + 1.05, respectively. Patients with negative staining had signifi-
cantly higher BES values than patients with positive staining (P <.001).
According to the differential staining properties of the patients’ tis-
sues, the mean BES values of C(—)S(+), C(—)S(—) and C(+)S(+) patients
for p27 staining were 2.75 + 1.25,2.18 + 0.4, 1.27 & 0.46, respectively.
C(—)S(+) patients had significantly higher BES values compared to
other groups, and C(—)S(—) patients had significantly higher BES val-
ues than C(+)S(+) patients (P=.001) (Figure 5).

DISCUSSION

In this study, we found that the number of patients having negative
p27 staining in the cholesteatoma tissue was higher than for the
staining in the skin tissue, however there was no significant differ-
ence with regard to the Ki-67 staining. The recurrence rates, stage,
and BES values of the patients were not related to the Ki-67 stain-
ing status in the cholesteatoma tissues of the patients. However,
differential expression of Ki-67 in the cholesteatoma tissue com-
pared to the healthy skin tissue was related to a worse prognosis
with increased recurrence rate, stage, and BES values. It was also
observed that, negative p27 staining in the cholesteatoma tissue
was only related to the elevated BES values; stage and recurrence
rates of the cholesteatoma patients were not related to the p27
staining status in the cholesteatoma tissue. On the other hand,
differential non-expression of p27 in the cholesteatoma tissue
compared to the skin tissue was related to worse prognosis for cho-
lesteatoma patients, such as increased recurrence rate, stage, and
BES values.
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Figure 5. Comparison of bone erosion scores of the patients according to the
differential staining properties with p27 antibodies. C—S+, negative staining
in the cholesteatoma tissue and positive staining in the skin tissue; C—S—,
negative staining in the cholesteatoma and skin tissues; C+S+, positive
staining in the cholesteatoma and skin tissues.

Proliferating undifferentiated keratinocytes in the matrix and acti-
vated fibroblasts in the perimatrix are the main cells in the choles-
teatoma tissue that enhance progression. Uncontrolled proliferation
of the keratinocytes initiates the vicious cycle; proliferating kera-
tinocytes release cytokines that activate the perimatrix fibroblasts.
Activated fibroblasts secrete epidermal growth factor and keratino-
cyte growth factor, which in turn activate the matrix keratinocytes in
a vicious cycle. Osteoclastic molecules secreted from the proliferat-
ing keratinocytes and activated fibroblasts trigger the bone resorp-
tion and in turn the development of complications.”?' Thus, cellular
proliferation rate in the cholesteatoma tissue is an important factor
for progression of the cholesteatoma.

Ki-67 nuclear antigen was demonstrated to be expressed in prolifer-
ating cellsin the late G1, S, G2, and M phases of the cellular cycle. This



protein has been widely used as a proliferation marker for tumors
and proliferative diseases including cholesteatoma.® Most stud-
jes® 1113162022 reported higher expression levels of Ki-67 protein in the
cholesteatoma tissue compared to the healthy skin tissue. However,
Kuczkowski et al.’ found an insignificant increase in Ki-67 expres-
sion in the cholesteatoma, and Kim et al.” reported a strongly posi-
tive Ki-67 expression in the skin tissue compared to focal staining
in the cholesteatoma tissue. Our results were also correlated with
Kuczkowski et al.,® with a slightly increased expression of Ki-67 in the
cholesteatoma tissue compared to the skin tissue. When the effect of
Ki-67 on the prognosis of cholesteatoma was evaluated, challenging
results were reported. A higher Ki-67 labeling index in the cholestea-
toma tissue was observed to be significantly related to the recurrence
rate of the cholesteatomas.”’® On the contrary, some studies®'* could
not find such a relationship. The bone erosion capacity of the cho-
lesteatoma is an important prognostic factor that enables extension
and complication development. Recently, Araz Server et al.? found a
correlation between the Ki-67 labeling index of cholesteatoma tis-
sue and malleus erosion. Additionally, Hamed et al.® reported a direct
correlation between Ki-67 expression in the cholesteatoma and BES.
On the other hand, several authors’*'"'* could not find a correlation
between the Ki-67 expression levels in the cholesteatoma tissue and
BES or extent of the disease. None of the aforementioned studies
considered the Ki-67 skin-labeling status of the patients during prog-
nostic analysis. According to our study results, differential Ki-67 stain-
ing in the cholesteatoma tissue compared to the skin tissue (C(+)
S(-)) affected the prognosis (recurrence rate, extensiveness-stage,
and bone erosion capacity) rather than the isolated staining status in
the cholesteatoma tissue. The controversial outcomes in the previous
literature may be attributed to the wide range of basal Ki-67 expres-
sion in the skin tissue. Unmatched cholesteatoma-skin expression
status might have caused conflicting results regarding the effect of
Ki-67 on the cholesteatoma prognosis.

Cyclin-dependent kinase inhibitor p27 blocks cyclin D, E, A, and
B-dependent kinases. Thus, the decrease in the levels of p27 is
related to the increased cyclin-dependent kinase levels and enables
ongoing cellular proliferation.’® Lower expression levels of p27 in
the cholesteatoma tissue compared to the healthy skin tissue were
reported as an evidence of higher cellular activity of the cholestea-
toma.'”® On the other hand, Chae et al.'® demonstrated an increased
expression level of p27 in the cholesteatoma tissue. Regarding
the prognostic value of p27 expression in the cholesteatoma tis-
sue, Kuczkowski et al.” reported a lower expression of p27 in the
recurrent cases of cholesteatoma than the primary acquired ones,
without matching the cholesteatoma-skin values. Additionally, the
effect of p27-dependent cellular proliferation on other prognostic
factors of cholesteatoma such as extensiveness (stage) and bone
erosion levels have not been evaluated, yet. According to our study
results, the number of patients having negative p27 staining was
greater in the cholesteatoma tissue compared to skin tissue, dem-
onstrating the increased cellular proliferation of the cholesteatoma.
Moreover, differential non-expression of p27 in the cholesteatoma
tissue compared to skin tissue (C(—)S(+)) was a prognostic factor for
cholesteatoma with increased stage, recurrence rate, and BES val-
ues. Combining the results of p27 with Ki-67, we can say that every
cholesteatoma patient has a basal cellular proliferation activity rate
in the meatal skin. Cellular proliferation rate in the cholesteatoma
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is important but not solely enough for predicting the prognosis of
cholesteatoma patients. Patients having lower basal levels of cellular
proliferation rate and higher cellular activity in the cholesteatoma tis-
sue are prone to worse prognosis with increased stage, recurrence
rates, and bone erosion degrees.

The limitation of this study was the limited patient number. Future
studies with a higher number of patients should also investigate
the role of Ki-67 and p27 on cholesteatoma prognosis by com-
paring each patient’s cholesteatoma results with the healthy skin
tissue results. However, we think that our results are meaning-
ful and can lead future studies with our long interval (minimum
60 months) follow-up period for the detection of cholesteatoma
recurrence.

In conclusion, the differential expression of Ki-67 and non-expression
of p27 in the cholesteatoma tissue compared to the healthy skin
tissue were associated with worse prognosis, including increased
otitis media, with increased cholesteatoma stage, recurrence rate,
and bone erosion degree for the cholesteatoma patients. With
upcoming studies, Ki-67- and p27-targeted topical treatment
options may be enhanced to prevent the growing and expansion of
the cholesteatoma. Considering the future studies that will evaluate
the effect of cellular proliferation on cholesteatoma progression, it
would be more logical to analyze the basal levels of cellular prolifera-
tion rates for each patient and to match the results of cholesteatoma
tissues with the healthy skin tissues for predicting the prognosis.
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