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Objectives. This study was conducted to evaluate the user satisfaction, efficacy, and safety of round window (RW) vibro-
plasty using the Vibrant Soundbridge (VSB) in patients with persistent mixed hearing loss after mastoidectomy.

Methods. The study included 27 patients (mean age, 58.7 years; age range, 28–76 years; 11 men and 16 women) with mixed 
hearing loss after mastoidectomy from 15 tertiary referral centers in Korea. The VSB was implanted at the RW. The 
Korean translation of the Abbreviated Profile of Hearing Aid Benefit (APHAB) questionnaire and the Korean version 
of the International Outcome Inventory for Hearing Aids (K-IOI-HA) questionnaire were used to evaluate user satisfac-
tion as the primary outcome. The secondary outcome measures were audiological test results and complication rates.

Results. The mean scores for ease of communication (61.3% to 29.7% to 30.2%), reverberation (62.1% to 43.1% to 37.4%), 
and background noise (63.3% to 37.7% to 34.3%) subscales of the APHAB questionnaire significantly decreased 
after VSB surgery. The mean K-IOI-HA scores at 3 and 6 months after surgery were significantly higher than the mean 
preoperative score (18.6 to 27.2 to 28.1). The postoperative VSB-aided thresholds were significantly lower than the 
preoperative unaided and hearing aid (HA)-aided thresholds. There was no significant difference between preopera-
tive unaided, preoperative HA-aided, and postoperative VSB-aided maximum phonetically balanced word-recogni-
tion scores. None of the 27 patients experienced a change in postoperative bone conduction pure tone average. One 
patient developed temporary facial palsy and two developed surgical wound infections.

Conclusion. RW vibroplasty resulted in improved satisfaction and audiological test results in patients with mixed hearing 
loss after mastoidectomy, and the complication rate was tolerable. 
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INTRODUCTION

Reconstruction of the ossicular chain is the preferred method of 
restoring interrupted sound conduction in chronic otitis media. 
In patients in whom conductive hearing loss is diagnosed or sus-
pected, ossiculoplasty may be performed alongside tympano-
mastoidectomy; alternatively, after the pathology is removed us-
ing tympanomastoidectomy, ossiculoplasty may then be per-
formed as a second surgical procedure [1,2]. Nevertheless, in 
some patients, hearing does not improve and conventional hear-
ing aids (HAs) are sometimes needed [3]. However, after certain 
types of mastoidectomy, such as canal wall–down mastoidecto-
my, patients may be unable to wear or benefit from convention-
al HAs due to sound feedback and the occlusion effect [4]. In 
addition, the use of HA sometimes results in otorrhea, otalgia, 
and perforation of the tympanic membrane [5]. Active middle 
ear implants (AMEIs) provide an alternative therapeutic option 
for patients who cannot use conventional HAs, have severe oti-
tis externa, or have undergone multiple failed ossiculoplasty 
procedures [6,7].

AMEIs are a useful treatment option for various types of 
hearing loss. In patients with moderate to severe sensorineural 
hearing loss, AMEI has been shown to be a safe therapeutic op-
tion with comparable efficacy to that of conventional HAs [8]. 
For patients with mixed or conductive hearing loss, AMEIs can 
provide stable and positive hearing outcomes throughout the 
course of long-term follow-up [7,9]. Although many studies 
have assessed outcomes after AMEI surgery in patients with 
mixed hearing loss, more information is needed on round win-
dow (RW) vibroplasty with respect to user satisfaction, efficacy, 
and safety. According to a systematic review by Ernst et al. [10], 
in which the Vibrant Soundbridge (VSB) was found to offer an 
effective alternative for patients with mixed hearing loss, only 
about half of the 19 papers using the VSB were prospective 
studies . Therefore, it is necessary to determine the effectiveness 
of RW vibroplasty through a prospective study using the same 
surgical method, and to provide information to patients based 
on the findings.

This prospective multicenter study aimed to obtain further 

evidence regarding the user satisfaction, efficacy, and safety of 
RW vibroplasty in patients with mixed hearing loss persisting 
after mastoidectomy.

MATERIALS AND METHODS

Subjects
All patients were Korean aged between 20 and 80 years, and had 
a history of mastoidectomy surgery for the treatment of chronic 
otitis media with or without cholesteatoma. The pure tone aver-
age (PTA) was calculated using the 1 kHz and 2 kHz weighted 
average (the average of the thresholds at 0.5, 1, 1, 2, 2, and 4 kHz). 
The inclusion criteria of this study were (1) bone conduction 
(BC) PTA of ≥25 dB HL and air-bone gap of ≥25 dB HL in the 
operated ear, (2) air conduction (AC) PTA of ≥25 dB HL in the 
non-operated ear, (3) a maximum phonetically balanced word-
recognition score (PBmax) on speech audiometry (SA) of ≥50% 
in the operated ear, (4) patients who did not obtain adequate 
benefit from HA or could not tolerate HA due to inflammation 
of the external auditory canal, and (5) patients who failed to 
achieve sufficient hearing improvement following conventional 
middle ear procedures including ossiculoplasty, stapes surgery, 
and tympanoplasty. Patients were excluded from the study if the 
anatomical structure of the temporal bone was inappropriate for 
RW vibroplasty: in patients with complete occlusion of RW or 
without enough space for RW vibroplasty..

Surgical procedure: RW vibroplasty
The RW vibroplasty was performed under general anesthesia 
using a retroauricular approach. All patients had already under-
gone mastoidectomy surgery before implantation. After identi-
fying the RW niche, the floating mass transducer (FMT) attached 
to the RW coupler was positioned along the axis perpendicular 
to the RW membrane. If needed, the RW niche was drilled and 
enlarged. The FMT with an RW soft coupler was supported by 
cartilage to make close contact with the RW membrane. The elec-
trode was placed in a bony groove made in the mastoid cavity 
and over the facial ridge and covered by bone paté or cartilage 
grafts. For all patients, the VSB AMEI system (MED-EL, Innsbruck, 
Austria) with a Samba audio processor (MED-EL) was used.

Questionnaires
The Korean translation of the Abbreviated Profile of Hearing 
Aid Benefit (APHAB) questionnaire and Korean version of the 
International Outcome Inventory for Hearing Aids (K-IOI-HA) 
questionnaire were used as subjective measures of efficacy and 
satisfaction. The Korean translations of the APHAB and K-IOI-HA 
were validated [11,12]. Patients were asked to complete these 
questionnaires before, and 3 and 6 months after the implanta-
tion surgery. The APHAB questionnaire consists of four sub-
scales: ease of communication (EC), reverberation (RV), back-

  Round window (RW) vibroplasty improved subjective satisfac-
tion scores according to the Abbreviated Profile of Hearing 
Aid Benefit and the Korean version of the International Out-
come Inventory for Hearing Aids questionnaires.

  Objective audiological test scores showed a significant improve-
ment after RW vibroplasty in patients with mixed hearing loss 
after mastoidectomy.

  One case of temporary facial palsy and two cases of surgical 
wound infection related to surgery occurred.
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ground noise (BN), and aversiveness (AV). The preoperative and 
postoperative scores on each of these four subscales were com-
pared to evaluate user satisfaction. The K-IOI-HA questionnaire 
was completed before implant surgery, and 3 and 6 months after 
implant surgery by patients who used HA prior to surgery. On 
this questionnaire, the highest possible score is 35 points and 
the lowest possible score is 7 points, with higher scores reflect-
ing greater patient satisfaction.

Audiological assessment
We also performed pure tone audiometry and SA to evaluate 
the patients’ hearing. Pure tone audiometry thresholds for AC 
and BC were recorded both preoperatively and postoperatively. 
One month after implantation, the VSB system was switched on. 
The aided sound field threshold was tested at 1, 3, and 6 months 
postoperatively with the subject seated at a distance of 1 m and 
an angle of 45° away from the speaker in an audiometric test 
booth. At all three postoperative time points, SA was also per-
formed with the aid of an external audio processor, and func-
tional gain was assessed using a warble tone.

Statistical analysis
All statistical analyses were performed using IBM SPSS ver. 22 
(IBM Corp., Armonk, NY, USA). The Kruskal-Wallis test with 
post-hoc by Bonferroni’s method and Mann-Whitney test were 
used for statistical comparisons. All data are presented as the 
mean±standard deviation. A P-value <0.05 was considered sta-
tistically significant.

Ethical considerations
This study was approved by the Institutional Review Board of 
each participating hospital, and written informed consent was 
obtained from the patients after a full explanation of the study. 
This study adhered to the tenets of the Declaration of Helsinki. 
All processes of this study were monitored by the Academic Re-
search Office of Clinical Trial Center at Asan Medical Center. The 
study protocol was registered in the Clinical Research Informa-
tion Service (CRIS, KCT0003143, http://cris.nih.go.kr)

IRB approval numbers of each participating hospital are fol-
lows: 03-2018-011, 4-2018-0577, 2018-0903, DAUHIRB 18-149, 
B-1806/477-005, CNUH 2018-169, AJIRB-DEV-DE3-18-199, 
SCHUH 2018-07-020, SCMC 2018-07-007, SMC 2018-06-127, 
D-1808-077-965, 2018-07-003, KC18DEDI0487, SCHBC 2019-
01-002, and 2019-01-020.

RESULTS

Patients
This prospective, multicenter, single-subject repeated-measures 
study enrolled patients between October 2018 and April 2020. 
Twenty-seven patients (11 men and 16 women) were enrolled 

from 15 sites in Korea. Their age at the time of implantation sur-
gery ranged from 28 to 76 years (mean, 58.7±10.24 years). All 
patients had a history of previous mastoidectomy; the mean num-
ber of prior ear operations was 1.52. Eight operations were per-
formed on the right ears, while the other 19 were performed on 
the left ears. Twenty-one out of 27 patients underwent canal wall–
down mastoidectomy and six patients underwent canal wall-up 
mastoidectomy. The incus was missing in all patients, the stapes 
had an intact suprastructure in 20 patients and seven patients 
had no suprastructure of the stapes. Patients’ demographic char-
acteristics are presented in Table 1.

Questionnaires
Regarding the APHAB questionnaire, the mean preoperative 
score on the EC subscale was 61.3%±26.0%, while the mean 
postoperative score was 29.7%±23.7% at 3 months after im-
plantation surgery and 30.2%±23.9% at 6 months after sur-
gery. The mean score on the RV subscale was 62.1%±22.7% 
preoperatively, 43.1%±20.2% at 3 months after surgery and 
37.4%±21.5% at 6 months after surgery. The mean BN scores 
were 63.3%±22.7%, 37.7%±17.3%, and 34.3%±21.4% at 
the preoperative, 3-month postoperative, and 6-month postop-
erative evaluations, respectively. For the EC, RV, and BN sub-
scales, the preoperative score was significantly higher than both 
the 3-month and 6-month postoperative scores, but there was 
no significant difference between the postoperative scores at the 
3- and 6-month time points. The mean AV score was 38.1%±

20.2% preoperatively, 40.8%±24.8% at 3 months after sur-
gery, and 37.1%±23.8% at 6 months after surgery. There was 
no significant difference in the mean AV score among the three 
evaluation time points (P=0.882) (Fig. 1).

On the K-IOI-HA questionnaire, the mean preoperative score 
was 18.6±7.8, the 3-month postoperative score was 27.2±4.2, 
and the 6-month postoperative score was 28.1±4.9 in patients 
who used an HA prior to surgery (n=16). The mean preopera-
tive score was significantly lower than the 3-month (P<0.001) 
and the 6-month postoperative scores (P<0.001). However, 
there was no significant difference between the mean scores at 3 
and 6 months postoperatively (P=0.893) (Fig. 2).

Audiological test
The mean preoperative BC threshold was 40.8±11.9 dB HL, 
the mean preoperative AC threshold was 75.0±14.6 dB HL, and 
the mean preoperative air-bone gap was 34.0±8.7 dB HL. The 
mean postoperative BC and AC thresholds were 43.4±12.0 dB 
HL and 80.2±15.0 dB HL, respectively. There was no significant 
difference between the mean preoperative and postoperative 
values for both the BC and AC thresholds (Fig. 3).

Preoperative pure tone audiometry thresholds and postopera-
tive VSB-aided thresholds according to frequency are shown in 
Table 2. For all assessed frequencies from 250 Hz to 4 kHz, there 
was a significant difference between the preoperative pure tone 
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audiometry threshold and postoperative VSB-aided thresholds, 
while there were no significant differences between the VSB-
aided thresholds measured 1, 3, and 6 months postoperatively 

(Table 2, Fig. 4A). Comparisons between preoperative HA-aided 
thresholds and postoperative VSB-aided thresholds revealed sig-
nificant differences at 2 kHz, while there were no significant dif-

Fig. 1. Scores on the Korean translation of the Abbreviated Profile of Hearing Aid Benefit questionnaire, assessed preoperatively and at 3 and 
6 months postoperatively. (A) Ease of communication subscale. (B) Reverberation subscale. (C) Background noise subscale. (D) Aversive-
ness subscale. Preop, preoperative; VSB, Vibrant Soundbridge; VSB 3 mo, VSB-aided thresholds at 3 months after surgery; VSB 6 mo, VSB-
aided thresholds at 6 months after surgery.
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Table 1. Patient demographics and characteristics

Patient No. Sex History of HA
Age at RW 
vibroplasty

Surgery ear
Previous ear surgery

Diagnosis Type of mastoidectomy Ossiculoplasty

1 M No 52 Right Chole Down 1
2 F Yes 54 Right COM Down 1
3 F Yes 69 Left COM Down 1
4 M Yes 56 Right Chole Up 1
5 M Yes 59 Left COM Down 1
6 M Yes 65 Left Chole Down 1
7 M Yes 50 Left COM Down 1
8 F No 70 Left COM Down 1
9 F Yes 60 Left COM Down 2

10 F Yes 63 Right Chole Down 1
11 M No 47 Right COM Down 1
12 F Yes 65 Left COM Down 2
13 F No 28 Left COM Up 3
14 F No 67 Left COM Up 1
15 F No 58 Left COM Down 1
16 F No 48 Left Chole Down 2
17 F Yes 76 Right Chole Down 3
18 F Yes 53 Left Chole Down 2
19 M Yes 61 Left Chole Up 1
20 F No 56 Left COM Down 3
21 M Yes 57 Right COM Down 1
22 M No 47 Left COM Up 1
23 F No 72 Left COM Down 2
24 F No 62 Left COM Down 1
25 F Yes 58 Left COM Up 2
26 M Yes 56 Left COM Down 2
27 M Yes 76 Right COM Down 2

HA, hearing aids; RW, round window; Chole, chronic otitis media with cholesteatoma; COM, chronic otitis media without cholesteatoma; Down, canal wall–
down mastoidectomy; Up, canal wall–up mastoidectomy.
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Table 2. Comparison between the preoperative pure tone audiometry threshold and VSB-aided thresholds at different frequencies (n=27)

Frequency (Hz) Preop PT (dB HL) VSB 1 mo (dB HL) VSB 3 mo (dB HL) VSB 6 mo (dB HL) P-value

250 71.7±14.0  53.7±15.4  55.0±14.0 51.5±19.6 <0.001
500 73.7±16.3  50.2±15.9  46.9±14.9 46.7±16.2 <0.001
1,000 77.2±17.3  39.1±11.6 38.1±9.1 36.5±11.0 <0.001
2,000 70.0±14.6 35.6±9.5 33.3±7.7 34.8±10.9 <0.001
3,000 75.6±17.4  48.1±15.7  44.1±15.1 42.2±14.8 <0.001
4,000 81.9±19.5  62.0±17.9  54.3±16.3 50.6±15.1 <0.001

Values are presented as mean±standard deviation.
VSB, Vibrant Soundbridge; Preop PT, preoperative pure tone audiometry threshold; VSB 1 mo, VSB-aided thresholds at 1 month after surgery; VSB 3 mo, 
VSB-aided thresholds at 3 months after surgery; VSB 6 mo, VSB-aided thresholds at 6 months after surgery.
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Fig. 2. Scores on the Korean version of the International Outcome In-
ventory for Hearing Aids (K-IOI-HA) questionnaire assessed at three 
different time points: preoperatively and at 3 and 6 months postop-
eratively. The K-IOI-HA questionnaire was completed before and 3 
and 6 months after round window (RW) vibroplasty by 16 patients 
who used hearing aids before RW vibroplasty. HA, hearing aid; HA 
(preop), preoperative HA-aided thresholds; VSB, Vibrant Sound-
bridge; VSB 3 mo, VSB-aided thresholds at 3 months after surgery; 
VSB 6 mo, VSB-aided thresholds at 6 months after surgery.

Fig. 3. Pure tone average measured preoperatively and 1 month 
postoperatively. There was no significant difference between mean 
preoperative (Preop BC) and postoperative bone conduction thresh-
olds (Postop BC 1 mo) (P=0.444). A comparison between preoper-
ative (Preop AC) and 1-month postoperative air conduction thresh-
olds (Postop AC 1 mo) revealed no significant difference (P=0.232). 
AC, air conduction; BC, bone conduction.
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ferences between the VSB-aided thresholds measured at the first, 
third, and sixth months postoperatively (Table 3, Fig. 4B).

The speech reception threshold (SRT) and PBmax were mea-
sured before and after the implantation surgery, and the mean 
preoperative and postoperative values were compared. The mean 
preoperative SRT was 71.9±13.7 dB HL, and the mean post-
operative SRT was 73.9±13.7 dB HL, 73.8±13.6 dB HL, and 
73.3±13.9 dB HL at 1, 3, and 6 months after surgery, respec-
tively. There was no significant difference between the mean SRT 
values measured at different time points (P=0.941). The mean 
preoperative HA-aided SRT was 50.3±12.4 dB HL. The mean 
postoperative VSB-aided SRTs were 40.4±13.0 dB HL, 37.9±

12.8 dB HL, and 36.3±16.6 dB HL at 1, 3, and 6 months after 
surgery, respectively. The mean postoperative VSB-aided SRT at 
6 months after surgery was significantly lower than the mean 
preoperative unaided SRT (P<0.001) and mean preoperative 
HA-aided SRT (P=0.004). The mean preoperative PBmax was 
79.6%±15.0%, and the mean preoperative HA-aided PBmax 
was 75.2%±19.1%. The mean postoperative VSB-aided PBmax 
was 75.3%±17.4%, 75.7%±20.6%, and 80.3%±17.6% at 1, 
3, and 6 months after surgery, respectively. No significant differ-
ence was found when comparing the mean preoperative unaided 
PBmax, preoperative HA-aided PBmax, and postoperative VSB-
aided PBmax (P=0.610).

Surgical complications
Among the 27 patients, one case of facial palsy and two cases of 
surgical wound infection occurred in relation to RW vibroplasty. 
Facial paralysis with House-Brackmann grade II occurred 3 days 
after surgery and the patient fully recovered after conservative 
treatment. Regarding the cases of surgical wound infection, one 
of the patients recovered with the aid of medication, but the oth-
er patient’s infection did not resolve with conservative treatment 
including the administration of systemic antibiotics and surgical 
wound dressing. Five months after RW vibroplasty, the patient 
underwent local flap surgery to cover the implanted device that 
had been exposed to the infection. 

DISCUSSION

The present study evaluated the satisfaction, efficacy, and safety 
of RW vibroplasty in a homogeneous patient group with persis-
tent mixed hearing loss after mastoidectomy for chronic otitis 
media with or without cholesteatoma.

The primary endpoint of this study was subjective satisfaction, 
which was evaluated using the APHAB and K-IOI-HA question-
naires. The high subjective satisfaction with VSBs reflected in the 
APHAB questionnaire scores is in accordance with results show-
ing good postoperative hearing threshold levels and SRT values. 
However, there was no significant difference in the AV subscale 
scores measured before and after RW vibroplasty. The AV score 
for some patients improved after surgery, but for others, the score 
deteriorated. Similar results were revealed in another study eval-
uating subjective satisfaction following VSB surgery [13]. In a 
study on the assessment of the benefits of conventional HAs, 
significant increases in the AV subscale scores were observed in 
the aided condition relative to that in the unaided condition [14]. 
We assumed that as the hearing threshold decreased after sur-
gery, the amount of external sound perceived increased, and this 
noise made some patients feel uncomfortable. The K-IOI-HA is 
the Korean version of the IOI-HA questionnaire, which consists 
of seven questions to be answered using a 5-point rating system 
(a higher score reflects greater satisfaction). As in this study, some 
previous studies have compared IOI-HA scores obtained before 
and after VSB implantation and have shown that IOI-HA scores 
were significantly higher in patients with VSB implantation than 
in those with a conventional HA [7,15].

In our study, we found no significant difference between pre-
operative and postoperative values for unaided BC and AC thresh-
olds at all frequencies. This indicates that residual hearing was 
preserved postoperatively, which suggests that the auditory func-
tion of the inner ear was not affected by RW vibroplasty. In oth-
er studies comparing preoperative unaided BC and AC thresh-
olds with postoperative unaided BC and AC thresholds, VSB im-
plantation also showed no significant change [6,9,16,17]. VSB 
implantation provided functional hearing gain, as well as preser-
vation of residual hearing.

Table 3. Comparison between the HA-aided threshold and VSB-aided thresholds at different frequencies (n=16)

Frequency (Hz) Preop HA  (dB HL) VSB 1 mo (dB HL) VSB 3 mo (dB HL) VSB 6 mo (dB HL) P-value

250 54.0±13.8  59.4±14.8  58.8±13.1 54.7±21.3 0.714
500 53.3±15.0  55.0±15.6  49.1±16.7 49.4±19.4 0.692
1,000 48.0±11.6 40.9±9.9  39.4±10.5 39.4±12.1 0.068
2,000 50.0±12.7 37.5±9.1 34.4±8.1 36.9±12.2 0.002
3,000 51.0±10.9  51.3±13.6  46.6±16.4 42.8±15.9 0.307
4,000 57.9±10.3  64.4±18.2  55.0±18.2 49.1±15.6 0.068

Values are presented as mean±standard deviation. 
HA, hearing aids; VSB, Vibrant Soundbridge-aided threshold; Preop HA, preoperative hearing aid-aided threshold; VSB 1 mo, VSB-aided thresholds at 1 
month after surgery; VSB 3 mo, VSB-aided thresholds at 3 months after surgery; VSB 6 mo, VSB-aided thresholds at 6 months after surgery.
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In this study, no significant difference was found when compar-
ing the mean preoperative unaided, preoperative HA-aided, and 
postoperative VSB-aided PBmax. Multiple surgeries and longstand-
ing inflammation may have damaged the sensorineural function 
involved in identifying words. The preoperative unaided mean 
PBmax was 80.0%. This score is satisfactory for patients with 
mixed hearing loss who have already have a medical history of 
multiple ear surgeries.

Previous studies have identified a significant improvement in 
hearing thresholds, at frequencies from 250 Hz to 4 kHz, after 
VSB implantation [18,19]. Because the high frequencies where 
VSB has better gain than conventional HA are mostly between 
1 kHz and 3 kHz [17], gain was evaluated between 250 Hz and 
4k Hz in this study. In other studies, audiological testing revealed 
a significant improvement between preoperative HA-aided and 
postoperative VSB-aided hearing thresholds [9,16,20]. We also 
identified a significant improvement in the aided threshold at 
frequencies from 1 to 4 kHz. This result is consistent with a pre-
vious report that the VSB is designed to provide a wide-frequen-
cy response in speech frequencies (medium and high); thus, the 
band that covers 1,000–2,000 Hz provides maximum stimulation 
by displacement of the FMT [21].

However, only 16 out of 27 patients had been using an HA 
before RW vibroplasty and the majority of patients who partici-
pated in this study were unable to wear an HA due to inflamma-
tion or a modified anatomical structure of the external auditory 
canal. Considering that 11 out of 27 patients were unable to use 
an HA, patients’ satisfaction with RW vibroplasty can be inter-
preted as higher than what was revealed by the statistical values 
alone.

In addition, some previous studies showed better speech per-
formance with the VSB than with an HA in background noise; 
nevertheless, no benefit of the VSB was observed in quiet situa-
tions [20,22]. It is suggested that for the EC, RV, and BN subscales 
of the APHAB, the postoperative scores improved significantly 
from the preoperative score, despite the lack of a significant dif-
ference in the PBmax. 

A systematic review of the use of the VSB for treating conduc-
tive and mixed hearing loss reported an overall postoperative 
complication rate of 16.3% [10]. However, the reported explan-
tation rate for AMEIs ranges from 10.17% to 18.5% in long-term 
follow-up studies of AMEI use in patients with mixed hearing loss 
[17,23]. The reasons for explantation included infection, electrode 
protrusion into the external auditory canal, and accidental re-
moval by a physician. In a study evaluating the complication rate 
of VSB implantation in patients who had previously undergone 
canal wall-down mastoidectomy, 12 out of 21 patients experi-
enced complications of varying severity [24]. These complications 
included cable extrusion (23.8%), hardware failure (14.3%), pro-
found hearing loss (9.5%), and inadequate FMT-RW coupling 
(9.5%). All patients in that study had undergone an open tym-
panoplasty procedure several years before, and in the majority of 

cases (86.7%), a minimal endaural approach was used for VSB 
implantation. Although that study had a longer follow-up period 
than the present study, we note that a conventional mastoidec-
tomy approach was used for all patients in our study, and we 
observed a lower complication rate. Twenty-one of the 27 patients 
in this study had previously undergone canal wall-down mastoid-
ectomy. The periosteal flap in these patients tended to be rela-
tively thin, and they are therefore assumed to be at high risk of 
electrode extrusion. Long-term close monitoring is therefore re-
quired for these patients.

Insufficient data are currently available regarding whether RW 
vibroplasty results in damage to the inner ear in the long term 
through the stimulation of the RW membrane. Although some 
studies have reported long-term follow-up results, no data regard-
ing progressive changes in hearing have been reported [7,17,25]. 
Because an accurate evaluation of inner ear function damage is 
difficult in older patients due to the effects of age-related hearing 
loss, it is necessary to monitor hearing in young patients who 
undergo RW vibroplasty over a long postoperative period in or-
der to determine whether inner ear function is impaired.

In conclusion, this prospective multicenter study showed that 
RW vibroplasty could improve subjective satisfaction scores and 
audiological test scores in patients with mixed hearing loss after 
mastoidectomy. Although the postoperative follow-up period of 
this study was not lengthy (6 months), only three patients expe-
rienced complications: two cases resolved with conservative treat-
ment and one patient required surgical intervention. In our study 
population, RW vibroplasty had a tolerable complication rate.
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