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ABSTRACT

Background: This study aimed at evaluation of extended high frequency hearing in non operated normal ear in patients
undergoing mastoid surgery using otological micro drill.

Methods: A hospital based prospective observational study was carried out. Patients up to 40 years of age with
unilateral ear disease were recruited and divided into two groups- mastoidectomy group comprising 30 patients who
underwent mastoid surgery using high speed microdrill and tympanoplasty group who underwent surgery without using
microdrill. Pure tone audiometry (conventional and extended high frequency) was performed preoperatively, on 3rd
and 10th postoperative day.

Results: In mastoidectomy group, Air conduction thresholds in extended high frequency showed significant changes
on 3rd postoperative day and showed recovery by 10th postoperative day. Recovery started by 3rd postoperative day
and in majority of cases there was a complete recovery by 10th postoperative day.

Conclusions: Otological drilling has a significant effect on the extended high frequency hearing of normal contralateral
ear. Extended high frequency audiometry till 16000 Hz is a sensitive modality for evaluation to monitor these cases on
post-operative follow up.
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INTRODUCTION

Exposure of ear to noise is a known factor leading to
hearing loss. Incidence of noise induced damage and
related sensorineural hearing loss is estimated to be
between 1.2-4.5%. Microdrill is used routinely in all
mastoid surgeries. Drilling in mastoidectomy may involve
exposing the ear to a noise of about 100 dB and the
contralateral cochlea to levels 5-10 dB lower.2® Prolonged
noise insult to the contralateral ear can certainly have
potential risk of temporary hearing loss.*

The expected hearing loss may be missed if only
conventional pure tone audiometry is utilized.®” One of the
other proposed methods for diagnosis of this hearing loss
is high frequency audiometry which evaluates the hearing
threshold at frequencies higher than 8000 Hz that is 10000
Hz, 14000 Hz, 16000 Hz as it is believed that these
frequencies are affected earlier than conventional
frequencies due to exposure to noise.81°

Despite the fact that noise generated by drilling could
easily be transmitted to the contralateral cochlea via bone,
postoperative hearing status of the contralateral ear has
received less interest among researchers. Further there is a
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paucity of literature concerning this topic published in
Indian context. This study aimed at assessing the extended
high frequency hearing thresholds in the non-operated
normal ear in patients undergoing mastoid surgery using
otological microdrill. This prospective study will give an
insight into the role of extended high frequency
audiometry in evaluating acoustic damage to the
contralateral ear in postoperative period.

METHODS

An approval was taken from the ethics committee of the
institute for conducting the study. A hospital based
prospective observational study was carried out during the
time period of November 2016 to March 2018. Patients up
to 40 years of age with unilateral chronic otitis media
having otoscopically and audiologically normal
contralateral ear who underwent otological surgery were
included in the study and were divided into two groups-
mastoidectomy group and tympanoplasty group. 30
patients were included in each of the two groups. Patients
above the age of 40 years, with bilateral ear disease and
bilateral hearing loss, previously operated ear and patients
with  congenital ear anomaly (which precludes
audiological assessment) were excluded from the study.
An informed consent was taken from all patients included
in the study. AIll patients underwent clinical and
audiological examination and assessment. Audiological
assessment included pure tone audiometry including
extended high frequency audiometry. Pure tone
audiometry included conventional and extended high

frequency audiometry using Modified Hughson-Westlake
procedure in a sound treated audiometry room. A two
channel audiometer MAICO MA 43 was used. Air
conduction testing was done using SENNHEISER HDA
300 headphones and frequencies tested included 250 Hz,
500 Hz, 1000 Hz, 2000 Hz, 3000 Hz, 4000 Hz, 6000 Hz,
8000 Hz, 9000 Hz, 10000 Hz, 11200 Hz, 12500 Hz, 14000
Hz, 16000 Hz. Bone conduction was measured using
Radio Ear B71 at frequencies including 250 Hz, 500 Hz,
1000 Hz, 2000Hz, 4000 Hz. Pure tone audiometry was
performed preoperatively, on 3rd and 10th postoperative
day. The hearing thresholds obtained were recorded in a
proforma.

The speed of otological microdrill (MEDTRONIC) was
between 20,000 to 60,000 rpm. The burr diameter (cutting
and diamond) were between 2-6 mm. Duration of drilling
in individual cases was recorded. Data was collected and
recorded on a pre- designed proforma.

RESULTS

Mastoidectomy group- out of 30 patients included in this
group, 22 (73.33%) were males and 8 (26.67%) were
females. The mean age was 23.3+9.49 years. 15 patients
(50%) had disease in the right ear and 15 (50%) had
disease in the left ear. Tympanoplasty group- out of 30
patients, 23 (76.67%) were males and 7 (23.33%) were
females. The mean age was 24.2+7.9 years. 20 patients
(66.67%) had disease in the right ear and 10 (33.33%) had
disease in the left ear.

Table 1: Mean of thresholds.

PTA Conventional Extended high E:nnéeuction Conventional  Extended high Egnnjuction
PTA frequency PTA PTA PTA frequency PTA PTA

E;Z'rative 20.6+6.5dB  37.26+1651dB  5.67+4.27dB  17.08+6.15dB 29.88+16.11dB  6.19+8.41dB

Third 53 56+6.98

day post dB’ - 45.11+£15.12dB  6.09+4.87 dB  17.38+5.91dB 27.05+16.62dB 4.75+4.03dB

operative

Tenth 5 g548.75

day post- dB’ - 37.32+15.65dB  6.14+3.88dB  17.69+6.2dB 26.67+15.51dB 5.70+7.41 dB

operative

Table 2: Comparison of mean of thresholds (p value).

Preoperative and 3"

Preoperative and 10t

PR Ameealliss postoperative day postoperative day

Conventional PTA 0.648 0.567
Mastoidectomy Extended high frequency PTA 0.001* 0.538

Bone conduction PTA 0.758 0.147

Conventional PTA 0.415 0.657
Tympanoplasty Extended high frequency PTA 0.566 0.538

Bone conduction PTA 0.797 0.826

*p<0.05 significant
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Air conduction thresholds at conventional frequencies
were evaluated as mean of thresholds at 250, 500, 1000,
2000, 3000, 4000, 6000 and 8000 Hz. Air conduction
threshold at extended high frequencies was calculated as
mean of thresholds at 9000, 10000, 11200, 12500, 14000
and 16000 Hz. Bone conduction threshold was calculated
as mean of thresholds at 250, 500, 1000, 2000 and 4000
Hz (Table 1).

Air conduction thresholds in extended high frequencies in
mastoidectomy group is significantly affected on third
postoperative day (p=0.001) when compared to
preoperative thresholds while no such difference noted on
10th postoperative day. Air conduction thresholds in
conventional frequencies and bone conduction thresholds
in both mastoidectomy and tympanoplasty groups are not
significantly affected on both 3rd and 10th postoperative
day (Table 2).

DISCUSSION

In the mastoidectomy group where otologic drill was used,
we observed an increase in hearing threshold in extended
high frequency audiometry (9000-16000 Hz) on third
postoperative day (p=0.001) when compared to
preoperative thresholds. However, in the tympanoplasty
group there was no significant change (p=0.06) in pre and
post-operative hearing thresholds. Hearing assessment
done on 10th postoperative day revealed normal hearing
threshold in the mastoidectomy group suggesting that
temporary threshold shift which occurred after drilling
returned back to normal on follow up in the normal
contralateral ear. There was no significant threshold shift
observed in air conduction and bone conduction in
conventional frequencies (250-8000 Hz) and (250-4000
Hz) respectively in both the groups. Similar observations
were reported by Hegewald et al on 48 hours postoperative
assessment where temporary threshold changes were
observed at 2000 Hz-11000 Hz in mastoidectomy
patients.!! Goyal et al and Baradranfar et al also reported
significant change in post operative air conduction
threshold at high frequency (4000-8000 Hz) on serial
assessment over three days post operatively.'?* None of
the authors however did an extended high frequency
audiometry in 9000-16000 Hz range. On the contrary, Tos
et al reported no change in hearing threshold in PTA on
post-operative assessment.!

CONCLUSION

This study demonstrates a significant effect of otologic
drilling on the hearing of contralateral ear due to the noise
and vibration produced by the drill which gets conducted
transcranially. However, recovery started by 3rd
postoperative day and in majority of cases there has been
a complete recovery by the 10th postoperative day.
Extended high frequency audiometry (9000-16000 Hz) in
the post-operative period is a sensitive modality for
evaluation to monitor these cases on postoperative follow
up. Hence extended high frequency audiometry may be

included as part of pre and post operative audiological
assessments. However, a larger sample size will provide a
better understanding of noise induced hearing changes
while using microdrill in mastoid surgeries.
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