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Background and Objectives

Stapes surgery has been reported to improve hearing for sta-

pedial fixation. This study aimed to review the surgical findings and hearing results of stapes
surgeries for 20 ears with stapedial fixation.

Subjects and Method We reviewed the medical records and video recordings of 20 con-
secutive stapes surgeries between 2011 and 2014. Patient age ranged from 20 to 64 years, repre-
senting 5 males and 12 females. Mean audiologic follow-up duration was 11 months. Hearing
improvement at the final pure-tone audiometry was determined to be successful when air-bone
gap (ABG) was reduced to 20 dB or less, and excellent when ABG was reduced to 10 dB or less.
Surgery-related deterioration of bone-conduction (BC) was determined to be positive when the
difference between final and preoperative BC was more than 15 dB, and over-closure positive
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when final air-conduction (AC) was better than preoperative BC.
Pre-operative threshold frequency for BC and AC were 39.8+15.8 and 66.4+15.3
dB HL, respectively, and ABG was 26.610.2 dB. After the stapes surgery, the thresholds for
BC and AC were 36.8+16.3 and 42.0£16.2 dB HL, respectively, and ABG was 5.2+£6.5 dB dur-
ing the last follow-up. After surgery, BC threshold was significantly improved at 2 kHz, where-
as AC threshold improved at all frequencies. Excellent hearing improvement was accomplished
in 16 ears (80%) and successful improvement in all ears (100%). Over-closure was observed in
7 ears (35%). There were no patients with surgery-related sensorineural hearing loss.
Stapes surgery is effective for improving hearing for stapedial fixation. Operator
should be able to cope with various situations during or after the stapes surgery.
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Fig. 1. Malleostapedotomy in a patient without incus (A). In preoperative CT, partial ossicular replacement prosthesis could be found
above the stapedial head (B). In another patient with edematous low-lying facial nerve (black bold arrow in C) with bony dehiscence, sta-
pedotomy was done in antero-inferior part of the stapedial footplate (black thin arrow in C). In CT scan, facial nerve (arrow) was located
near to the stapes (D).

Table 1. Preoperative and postoperative hearing results

Preoperative Postoperative
Frequency (kHz)
AC BC ABG AC BC ABG
0.5 68.5+11.0 35.3+13.9 33.2+11.5 39.8+14.1 33.8+12.1 60+6.4
1 71.3+16.1 37.8£16.9 33.5£14.0 42.0+16.4 36.3+£17.2 57+4.6
2 63.8+17.9 46.0+17.8 17.8£11.0 44.6+16.1 39.5+17.5 5.1+6.8
3 62.0+19.8 40.0+18.3 22.0+11.0 42.0+18.6 37.9+18.1 41479
Mean (SD) 66.4+15.3 39.8+£15.8 26.6+10.2 42.0+16.2 36.8+16.3 52+6.5

AC: air-conduction thresholds, BC: bone-conduction thresholds, ABG: air-bone gaps, SD: standard deviation
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Fig. 2. Air-conduction (AC) and bone-conduction (BC) pure-tone
thresholds before and after the stapes surgery. The asterisks indi-
cate a significant difference (p<0.05). There was significant post-
operative improvement of AC thresholds at every frequency. BC
thresholds showed postoperative improvement only at 2 kHz.

Table 2. Changes of ABG before and after surgery (n=20)

ABG (dB) Preoperative Postoperative Cumulative rate (%)

-10 16 80
11-20 7 4 100
21-30 5
31-40 6
41-50 2

ABG: air-bone gaps
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Fig. 3. Audiometric results of 20 cases visualized using the Am-
sterdam Hearing Evaluation Plots. The solid diagonal line indi-
cates total closure of the gap between preoperative AC and BC.
Every point below this line is defined as overclosure. An unsuc-
cessful operation result with regard to AC is defined as a negative
change in AC or a change in AC that was not enough to close the
gap between postoperative AC and preoperative BC to 20 dB or
less. This is indicated by the dotted diagonal line. AC: air-conduc-
tion, BC: bone-conduction, ABG: air-bone gap.

40 -

30

20 -

Air-bone gap (dB)

0 T T === === T
Preop POD1mo POD3mo POD9mo POD 15mo

Fig. 4. Change of preoperative and postoperative air-bone gaps
over time in each patient. Bold black line represents the mean
values of 8 patients who underwent pure-tone tests in all the follow-
up examinations. The asterisk indicates a significant difference
(p<0.05). POD: postoperative day.
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