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OBJECTIVES: Since its introduction in 2002, the staging system for congenital cholesteatoma, as defined by Potsic, has been used widely owing
to its simplicity and predictability. The aim of the present study was to analyze the clinical characteristics and surgical treatment outcomes of
congenital cholesteatoma and to correlate them with postoperative recurrence.

MATERIALS and METHODS: A retrospective chart review was performed for 38 patients who were diagnosed with congenital cholesteatoma and
who underwent surgical resection between August 2007 and November 2014 at the Department of Otorhinolaryngology of our hospital.

RESULTS: The mean age of the patients was 7.9+8.2 years, and the number of males and females was 20 and 18, respectively. The mean follow-up
period was 30+£26 months. Of the 38 patients, 9 (24%) had residual or recurrent cholesteatoma during follow-up examination after primary sur-
gery. The results showed that the size (=4 mm) of the lesion was significantly correlated with residual or recurrent disease (p=0.026). The disease
extent (single vs. multiple quadrant involvement), type (closed vs. open type), and stage; applied surgical method (with mastoidectomy vs. with-
out mastoidectomy); and preoperative hearing level (normal vs. abnormal) were not significantly correlated with residual or recurrent disease.
CONCLUSION: The disease extent, type, and stage; applied surgical methods; and preoperative hearing level were not significantly correlated
with residual or recurrent disease. The size (=4 mm) of congenital cholesteatoma was significantly correlated with residual or recurrent disease.
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INTRODUCTION

The diagnostic criteria for congenital cholesteatoma include the presence of a pearly white mass medial to an intact tympanic
membrane, with normal pars tensa and pars flaccida, and no history of otorrhea, tympanic membrane perforation, or previous
otologic procedure .

The staging system for congenital cholesteatoma was defined by Potsic et al. @ as follows: stage |, single quadrant: no ossicular
involvement or mastoid extension; stage Il, multiple quadrants: no ossicular involvement or mastoid extension; stage lll, ossicular
involvement: with erosion of ossicles, requiring surgical removal for the eradication of disease, without mastoid extension; and
stage IV, with mastoid extension (regardless of other findings). Since its introduction in 2002, this staging system has been used
widely owing to its simplicity and predictability .

Several studies have identified factors affecting the recurrence of congenital cholesteatoma; it has been demonstrated that the
recurrence rate is associated with the initial stage of disease and the involvement of ossicles, among other factors 7. In contrast,
there is relatively less information in the literature regarding the size of congenital cholesteatoma.
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The aim of the present study was to analyze the clinical character-
istics and surgical treatment outcome of congenital cholesteatoma
and to correlate them with postoperative recurrence, with a review
of the relevant literature.

MATERIALS AND METHODS

A retrospective chart review was performed for 38 patients who were
diagnosed with congenital cholesteatoma and who underwent sur-
gical resection between August 2007 and November 2014 at the De-
partment of Otorhinolaryngology of our hospital.

The present study was approved by the appropriate institutional re-
view board of our hospital (2017AS0020).

In the present study, data of 38 patients who underwent surgical remov-
al of congenital cholesteatoma, which was diagnosed in accordance
with the widely used criteria described by Potsic et al. ), were analyzed.

The medical records of the patients, including data regarding demo-
graphic characteristics, brief history, otological examination findings,
preoperative radiological findings on temporal bone computed to-
mography (TBCT), preoperative hearing test results, and type of sur-
gery, as well as follow-up records, including information on postop-
erative hearing test results and whether staged or second operation
was performed, were reviewed retrospectively.

The location, size, type, and stage of congenital cholesteatoma were
used to investigate the clinical characteristics of congenital cholesteato-
ma. Preoperative size of the lesion was measured on preoperative TBCT
of the patients, and postoperative size was measured as the major axis
of the specimen of congenital cholesteatoma acquired during surgery.

Furthermore, postoperative recurrence rate was assessed according
to the above findings and the type of surgery performed.

Statistical Analysis

Fisher’s exact test was used to confirm the statistically significant as-
sociation between various factors. Statistical analysis was performed
using SPSS version 20.0 statistical software (SPSS Inc., Chicago, IL,
USA). A p value <0.05 was considered to be statistically significant.

RESULTS

A total of 38 patients who underwent surgical removal of congenital
cholesteatoma between August 2007 and November 2014 were en-
rolled in the study.

The mean age of the patients was 7.9+8.2 years, and the male-to-
female ratio was 20:18. The average follow-up duration after primary

Table 1. Characteristics of congenital cholesteatoma according to stage
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surgery was 30+26 (3-88) months. The average cholesteatoma size
on preoperative TBCT was 4.1£2.2 mm, and the average size intraop-
eratively was recorded as 4.6+4.3 mm. There was no significant differ-
ence between the size of the cholesteatoma estimated by TBCT and
that measured during surgery.

The number of patients with single quadrant involvement was 27
(71%), and the number of patients with multiple quadrant involve-
ment was 11 (29%).

The distribution of patients according to the stage of congenital
cholesteatoma was as follows: 16 patients had stage | cholesteato-
ma, 4 patients had stage Il cholesteatoma, 11 patients had stage llI
cholesteatoma, and seven patients had stage IV cholesteatoma. The
most frequently involved single quadrant was the anterior superior
quadrant. The rate of residual or recurrent disease according to stage
was as follows: 1 out of 16 patients at stage | (6%), 2 out of 4 patients
at stage Il (50%), 4 out of 11 patients at stage Ill (36%), and 2 out of 7
patients at stage IV (29%). Detailed data for each stage are given in
Table 1.

Clinical stage tends to be higher in older patients, and the propor-
tion of open-type cholesteatoma was increased in higher stages. The
rate of residual or recurrent disease was significantly higher in higher
stages than in stage I. The mean follow-up periods were 13 months
in stage 1 patients and 54 months in stage 4 patients. The higher was
the stage, the longer was the follow-up period.

The mean threshold of air conduction in the preoperative hearing
test was as follows: 8.0+6.2 dB at stage |, 33.5+14.5 dB at stage I,
34.8+8.9 dB at stage lll, and 60.3+12.4 dB at stage IV (Table 2). Worse
thresholds were recorded in cases with higher stages.

Of the 38 patients, 28 (74%) underwent removal of cholesteatoma
without mastoidectomy, and 10 (25%) underwent mastoidectomy
with removal of cholesteatoma (Table 3).

Nine (24%) patients had residual or recurrent cholesteatoma during
follow-up examination after primary surgery. A higher recurrence
rate was observed in patients with multiple quadrant involvement
(46%, n=5/11) than in those with single quadrant involvement (15%,
n=4/27), but there was no statistical correlation between the two
groups (p=0.088) (Figure 1a).

A higher recurrence rate was observed in patients with stage | cho-
lesteatoma (36%, n=8/22) than in those with higher stage cholestea-
toma (4%, n=1/16), but there was no statistical correlation between
the two groups (p=0.052) (Figure 1b).

Stage No. of patients Mean age (year) Location Type Residual or recurrent
| 16 3.7+29 ASQ 11,PSQ 4, AlQ 1 Closed 15, open 1 1 (6%)

I 4 6.8+4.3 ASQ+AIQ 2, PSQ+PIQ 1, AIQ+PIQ 1 Closed 2, open 2 2 (50%)

1] 1 9.6+6.5 ASQ 1,PSQ 6, PIQ 1, PSQ+PIQ 1, PSQ+AIQ+PIQ 1, all 1 Closed 2, open 9 4 (36%)

v 7 11.6+5.8 ASQ 1,PSQ 1, PIQ 1, PSQ+PIQ 1, ASQ+PSQ+PIQ 1, all 2 Open 7 2 (29%)

The average age and the ratio of open-type cholesteatoma are positively correlated with the stage.
ASQ: anterior superior quadrant; PSQ: posterior superior quadrant; AlQ: anterior inferior quadrant; PIQ: posterior inferior quadrant
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Table 2. ABR threshold and results
congenital cholesteatoma

of PTA according to the stage of

Table 3. Surgical techniques used for congenital cholesteatoma removal
according to stage

Stage ABR threshold PTA Cholesteatoma
removal+ Cholesteatoma Mastoidectomy+
| 21.0£1.6dB BC: 2.8+0.5 dB, AC: 8.0+6.2 dB
Cholesteatoma tympanoplasty removal+ tympanoplasty
Il 30.0dB BC: 2.0+0.7 dB, AC: 33.5+14.5 dB Stage  removal (ossiculoplasty) mastoidectomy (ossiculoplasty)
I 30.0dB BC: 5.5+3.8 dB, AC: 34.8+8.9dB I 1 4 1 0
\% N/A BC:22.4+12.1 dB, AC: 60.3+12.4 dB I 2 2 0 0
ABR: auditory brainstem response; PTA: pure tone audiometry; N/A: not available; BC: ] 2 7 0 2
bone conduction; AC: air conduction
ABR data were not available for stage 4 patients. v 0 0 0 7
a 30 a 25
25
! ! 20
20
p=0.088 15
15
10 10
5 5
0
. . 0
Single quadrant Multiple quadrant
involved involved <4mm 24 mm
M Residual or recurrence M Residual or recurrence
O No residual or recurrence O No residual or recurrence
25
b 25 b
=0.124
p=0.052 P
20
20
15 1>
10
10
5
5
0
0

Stage lI-IV

M Residual or recurrence

O No residual or recurrence

Figure 1. a, b. The recurrence rate of congenital cholesteatoma according to
the number of involved quadrants (a) and stage (b).

Open

M Residual or recurrence

No residual or recurrence
Figure 2. a, b. The recurrence rate of congenital cholesteatoma according to
size (a) and type (b). The size of the cholesteatoma was measured on preoper-
ative temporal bone computed tomography.
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Figure 3. a, b. The recurrence rate of congenital cholesteatoma according to
the applied surgical technique (a) and preoperative hearing level (b).

A size 24 mm (38%, n=8/21) was more significantly associated
with residual or recurrent disease than a size <4 mm (6%, n=1/17)
(p=0.026) (Figure 2a). The size of the cholesteatoma was measured
on preoperative TBCT.

A higher recurrence rate was observed in patients with open-type
cholesteatoma (37%, n=7/19) than in those with closed-type choles-
teatoma (11%, n=2/19), but there was no statistical correlation be-
tween the two groups (p=0.124) (Figure 2b).

In the present study, the type of surgical technique was not signifi-
cantly correlated with recurrence rate (cholesteatoma removal with-
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out mastoidectomy (21%, n=6/28) vs. mastoidectomy (30%, n=3/10))
(p=0.673) (Figure 3a).

There was no statistical difference in the rate of residual or recur-
rent disease between the group with normal preoperative hearing
(23%, n=5/22) and the group with abnormal hearing (25%, n=4/16)
(p=1.00) (Figure 3b).

DISCUSSION

In the present study, the recurrence rate was 24%, which was not
significantly different from that reported in previous studies #1013,
The rate of occurrence of the open-type cholesteatoma tended to be
increased in higher stages, and although not statistically significant,
the recurrence rate in higher stages tended to be higher, which is in
agreement with the findings of existing researches.

The recurrence rate was significantly higher when the size of the
cholesteatoma was >4 mm. As the size of the cholesteatoma is not
included in the staging system as devised by Potsic, and few studies
have been conducted on the relationship between the recurrence
rate and the size of the cholesteatoma, there might be scope for
improvement of the staging system, and results from a study with
a sample size larger than ours may be useful in this regard. Since
the results of the size analysis of congenital cholesteatoma had
not been studied earlier, in the current study, the recurrence rate
was analyzed according to size, and it was significantly higher for
lesions =4 mm.

Although not statistically significant, the recurrence rate was high-
er in open-type cholesteatoma (37%, n=7/19) than in closed-type
cholesteatoma; this result supports the suggestion by McGil et al.
04 that a second-look operation should be performed in cases with
open-type cholesteatoma and the suggestion by Kim et al. ® that the
recurrence rate is higher in cases with open-type cholesteatoma '\,

In the present study, the surgical technique used was categorized
according to whether mastoidectomy was performed or if only con-
genital cholesteatoma removal was performed, but there was no
significant difference in the recurrence rate between patients who
underwent these two procedures; this finding is in agreement with
the results reported by Kim et al. .,

There was no statistically significant difference in the rates of residu-
al or recurrent disease between the group with normal preoperative
hearing and the group with abnormal hearing. Considering that the
hearing threshold becomes worse when the stage is higher, it is an
unexpected result, and this may be because at higher stages, the dis-
ease recurred at similar rates in the group with normal hearing, as
well as the group with abnormal hearing.

Since its introduction in 2002, the staging system for congenital cho-
lesteatoma as described by Potsic et al. has been used widely owing
to its simplicity and predictability. Several follow-up studies have
shown a correlation between the stage of congenital cholesteato-
ma and the rate of residual or recurrent disease & *. Our goal was to
identify additional factors that are significantly associated with the
occurrence of residual disease and to contribute to the improvement
of the staging system for congenital cholesteatoma.
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With regard to the studies on the identification of factors affecting
the recurrence rate of congenital cholesteatoma, Lazard et al. " re-
ported that there is a tendency for more frequent recurrence in cases
undergoing atticotomy and cases with stapes destruction. Further,
Kim et al. ® contended that a second-look operation should be per-
formed in cases with open-type cholesteatoma, advanced-stage
cholesteatoma, or supra-structure erosion. Stapleton et al. ®' revealed
that the recurrence rate is affected by the extent of the initial disease,
degree of ossicular erosion, and need for ossicular removal. Addition-
ally, Yoo et al. ¥ suggested that longer duration of symptoms, poor
mastoid pneumatization, older age, and advanced cholesteatoma
also affect the recurrence of congenital cholesteatoma.

In the present study, only size was found to be a statistically signifi-
cant factor associated with the recurrence of congenital cholesteato-
ma. The tendency of other factors evaluated was similar to that not-
ed in previous studies, but none of those factors showed statistical
significance. Currently, Potsic’s staging system does not include size,
and including the measurement of the size on preoperative TBCT in
the existing staging system may help to predict the recurrence rate
more easily.

CONCLUSION

The size (=4 mm) of congenital cholesteatoma was significantly cor-
related with residual or recurrent disease. The disease extent, type,
and stage; applied surgical methods; and preoperative hearing level
were not significantly correlated with residual or recurrent disease.
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