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A B S T R A C T

Hyperacusis is an audiological disorder in which patients become persistently sensitive and intolerant to 
everyday environmental sounds. Patients suffering from hyperacusis not only experience pain and discomfort, 
but also undergo impairments in social, occupational, recreational, and day-to-day activities, resulting in poor 
quality of life. Previously, a senior author (HS) reported a minimally invasive surgical technique to help 
hyperacusis patients via reinforcement of the oval and round windows with temporalis fascia (Silverstein, 2015). 
In a recent publication (Young, 2024), patients with (Loudness Discomfort Level) LDLs above 70 dB had an 80.1 
% satisfaction with the round and oval window reinforcement and would recommend the surgery. However, in 
the group of patients whose LDLs were below 70 dB indicating extreme hyperacusis only 49 % were satisfied and 
would recommend the surgery. To improve the results, a modification of the original technique was used by 
enhancing the reinforcement in patients with severe hyperacusis. Enhanced reinforcement of the oval and round 
windows and tympanic membrane resulted in a superior reduction in hyperacusis symptoms.

1. Introduction

Hyperacusis is an audiological disorder in which patients become 
persistently overly sensitive and intolerant to everyday environmental 
sounds that are normally well tolerated by most people [1]. Patients 
suffering from hyperacusis not only experience pain and discomfort, but 
also undergo impairments in social, occupational, recreational, and day- 
to-day activities, resulting in poor quality of life [10]. Hyperacusis must 
be differentiated from recruitment, phonophobia, and misophonia. 
Phonophobia is a persistent, abnormal fear of sound [1]. Misophonia is 
an acquired adverse reaction to specific sounds such as chewing or 
breathing and is associated with emotional responses such as anger [2]. 
Recruitment is commonly seen in patients with Meniere’s disease when 
there is a sudden increase in sound sensitivity above the hearing loss 
level.

The prevalence of hyperacusis ranges from 5.9 % to 17.2 % [3,4,15]. 
There is an association between hyperacusis and tinnitus which has been 
reported previously [5,6]. Roughly 40 % of patients with hyperacusis 
also have tinnitus (1). Diagnosis of hyperacusis has relied heavily on 
self-report, the Hyperacusis Questionnaire (HQ), and the Tinnitus 
Retraining Therapy (TRT) interview [15].

Hyperacusis is associated with cochlear damage secondary to loud 

noise in 62.5 % of cases and other associations include head trauma, 
depression, anxiety, and adverse medication reactions [1,4]. However, 
there is no known cause for many patients. The mechanism of onset is 
not fully understood but is believed to be due to acoustic overexposure 
resulting in increased central auditory pathway gain [7,8]. Pathologies 
such as superior semicircular canal dehiscence, perilymphatic fistula, 
and stapes hypermobility have also been proposed as possible etiologies 
of hyperacusis [4,9,10]. Treatment for hyperacusis includes avoidance 
of noise stimuli, wearing ear plugs, tinnitus retraining therapy (TRT), 
cognitive behavioral therapy (CBT), and gradual sound exposure ther
apy [15]. However, there has been insufficient evidence to identify any 
of these strategies as an effective treatment for hyperacusis [15]. Stapes 
hypermobility has been observed in some hyperacusis patients under
going reinforcement of the oval and round windows [4,11–13].

Previously, we reported a surgical technique for which results were 
stratified based on pre-op LDL testing. Patients with LDLs above 70 dB 
had 80.1 % success and would recommend surgery for hyperacusis. 
However, in patients with LDLs below 70 dB, only 49 % would recom
mend surgery [14]. To improve the results enhanced tissue reinforce
ment was used in a series of patients. The results indicate superior results 
using the new technique and the enhanced reinforcement procedure is 
being used now on all patients undergoing surgery.
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2. Methods

A retrospective case series of 7 adult patients with hyperacusis who 
underwent enhanced oval and round window reinforcement surgery by 
two surgeons (HS, NN) at a tertiary referral center was reviewed. All 
patients had a pre-operative CT of the temporal bone to rule out superior 
semicircular canal dehiscence. Ten, 2 mm pieces of temporalis fascia 
(Fig. 1) were used to reinforce the oval window. The grafts were made 
using a 2 and 4 mm dermatological biopsy punch (fig. 2a,2b). The oval 
window was enhanced by adding a 4 mm round tissue placed as a tent 
over the incus (Fig. 3). The round window was reinforced with two 2 
mm pieces and a 4 mm piece of temporalis fascia (Fig. 4). A 6 mm square 
piece of temporalis fascia was used to enhance the posterior half of the 
eardrum (Fig. 5). The ear canal was packed with Teflon strips and gel 

foam for one week. Postoperative audiogram and LDLs were done at one 
week, one month, and yearly post-operatively if able. Patients were 
asked to relate improvement in hyperacusis using a 1–10 scale with 10 
being the worse. (See Table 1.)

3. Results

Patients improved their LDLs by an average of 17.5 dB with the 
average post-operative LDL being 86 dB. Six of the seven patients were 
very happy with the results. One patient had reported no benefit even 
though the LDL was significantly improved after the surgery. On a scale 
from 1 to 10, every patient except for one patient reported improvement 
to a 1 or 2 in the operated ear. It should also be noted that some of the 
post operative LDL values were obtained at only 1 month after surgery 

Fig. 1. Ten pieces of 2 mm temporalis fascia placed around stapes to reinforce the oval window.
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and it is possible even futher improvement could be made. Some patients 
may have a small conductive hearing loss by tuning fork exam imme
diately post-operatively which usually resolves with time.

4. Discussion

It appears that adding more tissue to the middle ear results in 
improved results in patients undergoing surgery for severe hyperacusis. 
In some patients, there may be a small temporary conductive loss. But 
hearing usually returns to preop level. Adding more tissue appears to 
improve the results of most patients.

In reviewing our experience from the onset, the results improved 
with each group of patients as more tissue was added to the 
reinforcement.

In the first group of patients, only the round window was reinforced, 
in the second group of patients, the round and oval windows were 
reinforced, and in the third group; the enhanced reinforced group; the 
round window, oval window, and tympanic membrane were reinforced.

5. Conclusion

Enhanced round and oval window reinforcements and adding tem
poralis fascia under the posterior half of the tympanic membrane appear 
to give superior results in patients undergoing surgery for hyperacusis. 
Some patients will receive no benefit, and the cause is probably a central 
defect in noise suppression. If a patient has undergone traditional 
medical treatments and is severely handicapped, minimally invasive 
enhanced reinforcement round and oval window surgery is a reasonable 
option for the patient giving excellent reduction in noise tolerance.

Fig. 2a. A dermatological punch biopsy tool is used to make temporalis fas
cia grafts.

Fig. 2b. 2 mm (arrow) and 4 mm pieces fashioned from the temporalis fas
cia graft.

Fig. 3. A 4 mm fascia tent is placed over incus to enhance reinforcement of 
oval window.

Fig. 4. Round window is reinforced with two 2 mm pieces and a 4 mm piece of 
temporalis fascia.
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Fig. 5. Tympanic membrane reinforced with 6 mm square piece of temporalis 
fascia. The graft was placed medial to the posterior half of the tympanic 
membrane and tympanomeatal flap.

Table 1 
Pre and post-operative LDL averages.

Age Pre-Op LDL Post-Op LDL Post-Op Speech LDL

Patient A 44 60 70 81
Patient B 61 56.5 98 95
Patient C 79 60 95 90
Patient D 59 42 90 61
Patient E 26 64 91 80
Patient F 59 95 87.5 83
Patient G 72 80 72 N/A
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