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Background and Objectives Stapes surgery has been widely used to improve the conduc-
tive hearing loss caused by stapedial fixation. The purpose of this study is to evaluate the
causes of stapedial fixation using audiological results of 100 stapes surgeries.

Subjects and Method We reviewed the medical records of 100 consecutive stapes surgeries
between June 2011 and December 2022. A total of 100 ears from 86 patients were included and
the patient age ranged from 6 to 80 years. Hearing improvements of pure-tone thresholds were
defined as successful when air-bone gap (ABG) was reduced to 20 dB or less, and as excellent
when ABG was reduced to within 10 dB.

Results The causative diseases of stapedial fixation were otosclerosis (n=74, 74%), ossicular
anomaly (n=19, 19%) and chronic otitis media (n=7, 7%). Overall, the pre-operative bone-con-
duction thresholds/air-conduction thresholds (BC/AC) thresholds were 32+14/58+18 dB HL
and ABG were 26+11 dB while the postoperative BC/AC thresholds were 29+15/36+18 dB
HL and ABG were 748 dB. The postoperative ABG was excellent in 77% and successful in
93%. The postoperative ABG was excellent in 82.4% and successful in 97.3% of otosclerosis,
excellent in 78.9% and successful in 89.5% of ossicular anomaly, and excellent in 14.3% and
successful in 57.2% for chronic otitis media. ABG significantly improved less in revision cas-
es than in primary otosclerosis cases (p=0.006).

Conclusion Stapes surgery is an effective method to improve hearing for various types of
stapedial fixation. There was a difference in the degree of hearing improvement according to
causative disorders. Korean J Otorhinolaryngol-Head Neck Surg 2023;66(7):439-46

Keywords Conductive hearing loss; Otitis media; Otosclerosis; Stapes surgery.

ru
=
o oX
tlo
e
o
N
rir
s
rO
i
.
o
fl
Ir
o
o
Lo
olN
R
oM.
Lo
o\

©

o,

o -
oo ox

= Hi\‘
upEity EHMo 8 =

2 o

ox m K orlo f2 o

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Copyright © 2023 Korean Society of Otorhinolaryngology-Head and Neck Surgery 439


https://orcid.org/0000-0002-6238-1801
https://orcid.org/0000-0002-6331-8556
http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2022.00731&domain=pdf&date_stamp=2023-07-21

Korean J Otorhinolaryngol-Head Neck Surg I 2023;66(7):439-46

3 o] A% T ofe] Y9l Ao Qg F& o] gl
B A E belA 109 o) 71X 52t F 100H
s 52 2ao e Agal A g

3 5 &S w2 100766 E Ao 2 sto] oF)
= 2 Atk 9 d3ke) g, =&
S Aewst i, 419 A A Q1F A= (piston

| 9 =& 5 g 5ol tisto] AR &
A= 2998377, 37%), 1A= 578637, 63%)°]} o0, A}
9] tpoli= 6AI1FE SOMIZIX 2 Bt A5 41.6A1% Tt -
Z¥z7} 507} Z =] I TH Table 1).

Table 1. Clinical characteristics (n=100)

Characteristics Value

Age, year 41.6+18.7
Sex

Male 37 (37.0)

Female 63 (63.0)
Side

Rt 50 (50.0)

Lt 50 (50.0)
Bilaterality

Unilateral 61 (61.0)

Bilateral 39 (3%9.0)
Chief complaints

Hearing disturbance 86 (86.0)

Tinnitus 10 (10.0)

Ear fullness 4(4.0)
Causative disease

Otosclerosis 74 (74.0)

Ossicular anomaly 19 (19.0)

Chronic ofitis media 7 (7.0

Data are presented as n (%)
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Fig. 1. Measuring the length of piston wire prosthesis (PWP). A:
Measure the distance (@) from the medial side of the position (in-
cudal long process or malleolar handle, marked with asterisk),
where the PWP is to be fixed, to the stapes footplate to the stape-
dial footplate. B: The distance (@) indicates the sum of the thick-
ness of the stapes footplate and the depth of insertion into the
vestibule, which is approximately 0.3-0.5 mm, depending on the
thickness of the footplate. The ‘prosthesis length’ (®) is deter-
mined by adding @ to @. (D+@=®). The distance (@) means the
diameter of the prosthesis.
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Table 2. Surgical procedures and postoperative course (n=100)

Characteristics Value
Procedure
Stapedotomy 93 (93.0)
Stapedectomy 7 (7.0

PWP anchoring point
(average PWP prosthesis length)

89 (89.0) (4.11+0.4 mm)
0(10.0) (4.89+0.9 mm)

Incus long process
Malleus handle

Other 1(1.0)
PWP diameter

0.4 mm 82 (82.0)

0.5mm 7 (7.0)

0.6 mm 11(11.0)
Revision (n=8)

Otosclerosis 6 (75.0)

Ossicular anomaly 1(12.5)

Chronic otitis media 1(12.5)
Cause of revision (n=8)

Dislocation of prosthesis 5(62.5)

Loss of prosthesis 1(12.5)

Fibrosis 2 (25.0)

PWP, piston wire prosthesis
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Fig. 2. Incus and malleo-stapedotomy. A: According to the measured length, cut the piston wire prosthesis (PWP) (marked with red arrow)
with 11th blade on the special cutting block. B: Intraoperative microscopic finding of left ear ‘incus stapedotomy.” PWP is in place, fixed at
the long process of incus (I, incus). C and D: ‘Malleo-stapedotomy’ in the left ear. If necessary, carefully bend the angle of the hook and
fix it to the handle of the malleus (M, malleus). E: The shaft of PWP (marked with black arrow) should be placed perpendicular to the
stapes footplate. F: Finally seal the stapedotomy opening with soft tissue (marked with black arrowheads).

dB 3AEe] 7} 2 HstE BYlow, o) o] HstF U ot
4 Fold 15 AR SR Fogt 2tol 7} 2UrH(p<0.05)
(Table 3). & & 7|=Z=AH27} 20 dB oWl 9=
o| AT} = 1= 973%, o|AT 71& 1= 89.5%, TH Zo|d
5 572%= W Fold 1821 A7 7H ol €4
4 24THTable 4).
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o|FstE AT Y 5H FrE FuppERE A
HOFS wj, 500 HzollA] 24.5 dB, 1 kHzollA] 24.3 dB, 2 kHz
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Fig. 3. Stapedotomy in a patient with chronic otitis media. As a result of previous tympanomastoidectomy (open cavity), the malleus and

100 Cases of Stapes Surgery I Lee YJ, et al.

«d

incus were missing, and the stapes footplate was fixed. To keep the piston wire prosthesis (PWP) in the stapedotomy site and the tym-
panic membrane, preventing it from being deeply inserted into the vestibule inadvertently, a cartilage plate (marked with black arrow) was
prepared. A: PWP was inserted into stapedotomy opening through a hole in the cartilage plate. B: The hook of PWP and the cartilage
plate was merged, and the cartilage was put under tympanomeatal flap.

Table 3. Preoperative and postoperative hearing results

. . Preoperative Postoperative Preop—postop
Causative disease
AC BC ABG AC BC ABG ABG
Otosclerosis (n=74) 55.4+£17.2 33.3+13.7 22.1+8.4 352+16.2 29.5+13.7 58+5.8 16.4+10.0
Ossicular anomaly (n=19) 59.1+13.7 22.1+12.4 37.0+10.7 30.1+14.7 21.8+13.9 8.3+12.0 28.7+15.8
Chronic otitis media (n=7)  77.3+23.3 419+11.9 35.4+15.0 61.1+22.1 42.1+15.7 18.9+10.3 16.5+49
Mean+SD 57.7+17.8 31.8+14.2 259+11.3 36.1+17.7 28.9+14.5 7.2+8.3 18.7+12.0

AC, air-conduction thresholds; BC, bone-conduction thresholds; ABG, air-bone gaps; SD, standard deviation

Table 4. Cumulative percentage of postoperative ABG (%)

ABG Overall Causative disease

(dB) Preoperative Postoperative Otosclerosis (n=74)  Ossicular anomaly (n=19)  Chronic ofitis media (n=7)
<10 3% 77% 82.4% 78.9% 14.3%

<20 36% 93% 97.3% 89.5% 57.2%

<30 70% 98% 100% 94.7% 85.8%

<40 87% 99% 100% 94.7% 100%

> 40 100% 100% 100% 100% 100%

ABG, air-bone gaps
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Fig. 4. Change of preoperative and postoperative air-conduction
(AC) and bone-conduction (BC) pure-tone thresholds average over
time. AC and BC pure-tone thresholds before and after the stapes
surgery. The first follow-up examination was performed on aver-
age at 6 weeks after surgery. There was significant postoperative
improvement of AC thresholds, preoperative average 57.6 dB to
36.8 dB. In the last pure-tone audiometry, at about 70 weeks after
surgery, the AC hearing threshold levels were maintained without
deterioration.
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Fig. 5. Preoperative and postoperative hearing threshold of oto-
sclerosis cases (n=74). The results of the hearing test were ana-
lyzed in the patients with otosclerosis, which accounted for most of
the cases. Postoperative air-conduction (AC) threshold was im-
proved by 20 dB on average, statistically significantly at all fre-
quencies including 0.5, 1, 2, and 3 kHz. Bone-conduction (BC)
level was significantly improved at 2 kHz.
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