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hearing results showed significantly better outcomes of 
Sophono Alpha System vs. conventional bone conduction 
aid. Indications to MRI use in patients undergoing Sophono 
Alpha System implantation are also provided.
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Introduction

Recently, a new acoustic device, the so-called Sophono 
Alpha system (SAS), has been introduced into clini-
cal practice [1, 2]. This is a bone-conduction system, 
implanted transcutaneously, devised for restoring conduc-
tive or mixed hearing loss with bone conduction thresholds 
better than or equal to 45 dB [1–3]. It consists of a behind-
the-ear external digital audio processor and a subcutaneous 
magnetic implant, screwed to the skull [1, 2]. The SAS was 
first implanted in 2010 and since then it has been adopted 
in a series of over 100 patients [4].

To our knowledge, no investigation has been reported 
regarding its use in patients submitted to subtotal petro-
sectomy (SP). As is well known, this surgical technique 
induces a postoperative conductive hearing loss up to 50 or 
60 dB [5]. SAS may be an optimal alternative to conven-
tional bone conductive hearing aids and to the most widely 
used bone-anchored hearing aid system BAHA, in order to 
restore adequate hearing [6].

The aim of this study was to assess SAS hearing aids in 
patients suffering from recurrent chronic middle ear disease 
who had undergone SP. Its results in terms of hearing have 
been compared with those obtained using conventional 
hearing aids. Information about general, social and physi-
cal patient benefits after SAS implantation were carefully 
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investigated using the validated Glasgow Benefit Inventory 
(GBI) [7, 8].

Materials and methods

This study comprises ten patients (3 men and 7 women; 
mean age 47.8  years; range 16–67; right ear and left ear 
equally affected) who had undergone subtotal petrosec-
tomy (SP). As known, the SP technique requires the blind 
sac closure of the external auditory canal, obliteration of 
the eustachian tube with bone wax reinforced by a small 
piece of temporal muscle plus fibrin glue and the complete 
exenteration of all air cell tracts towards the otic capsule. 
Finally, the middle ear space is obliterated with abdomi-
nal fat and closed with a periosteal flap, thus completing 
the procedure while leaving cochlear and vestibular func-
tions intact [5]. Whereas the indications for its use are more 

straightforward in an ear with unserviceable hearing, it 
does not represent the first option for the surgical treatment 
of chronic otitis media [5, 9, 10]. However, it is occasion-
ally required in an ear with a good cochlear reserve due 
to the severity and recurrence of middle ear disease [10]. 
In our center, per year only 3.26  % of the patients with 
chronic otitis media underwent SP.

Table 1 gives an overview of patients’ characteristics in 
terms of etiology of the disease, indications for performing 
the SP and the history of traditional hearing aid use. Eight 
patients were affected by recurrent chronic otitis media. 
Cholesteatoma was diagnosed in only one patient. Finally, 
the last patient suffered from temporal bone encephalocele 
(Fig. 1) and had been unsuccessfully operated on in another 
hospital. We decided to perform subtotal petrosectomy as a 
first choice of treatment for the high risk of recurrent men-
ingitis since the patient had presented a previous episode of 
meningitis 1 year earlier.

Table 1   Patients’ characteristics

Sex: M male, F famale; Side: RS right side; LS left side; HA hearing aid; SP subtotal petrosectomy; SAS Sophono Alpha System

N. of patients Sex Age Ear disease Side Previous surgical 
procedures

Previous HA Time between SP and 
SAS implant (months)

1 M 67 Recurrent chronic otitis 
media, previous radical 
cavity surgical

LS 4 Conventional bone conduc-
tion HA (hearing glasses)

31

2 F 16 Recurrent chronic otitis 
media with otorrhea

LS 3 None 6

3 F 40 Recurrent otitis media with 
atelectatic membrane. 
Persistent otorrhea

LS 3 None 18

4 M 64 Middle ear and mastoid 
encephalocele meningitis 
episode one years before

RS 0 Conventional bone conduc-
tion ha (hearing glasses)

25

5 F 55 Recurrent chronic otitis 
media with otorrhea. Previ-
ously failed open tympa-
noplasty

RS 3 None 37

6 F 51 Recurrent otitis media, and 
tegmen tympani defect

LS 3 Conventional bone conduc-
tion HA (hearing glasses)

62

7 F 23 Recurrent chronic otitis 
media with otorrhea

RS 2 none 43

8 F 62 Long-standing history of 
bilateral chronic draining 
ears. Middle ear granu-
lomatous tissue

LS 4 Conventional bone conduc-
tion HA (hearing glasses)

0

9 M 35 Recurrent cholesteatoma, 
with persistent otorrhea 
previously failed open 
tympanoplasty

RS 3 none 28

10 F 65 Infected mastoid cavity after 
previous open tympano-
plasty. recurrent middle ear 
otorrhea

RS 3 Conventional bone conduc-
tion HA (hearing glasses)

48
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The average number of middle ear operations due to 
chronic otitis media ran up to 2.8.

At the time of the study, four patients used a conven-
tional bone conduction hearing aid. None of the subjects 
had previously been implanted with other systems.

The Sophono Alpha System (SAS) consists of two parts, 
an implanted magnet and an external digital audio proces-
sor [1, 2]. Initially, two magnets hermetically sealed in a 
titanium case, are fixed to the temporal bone via a surgical 
procedure. A template is used to mark the site of the inci-
sion which is usually located 7.5 cm superiorly and posteri-
orly to the external auditory canal.

Despite the extended bone removal resulting from sub-
total petrosectomy, the site of incision and placement of the 
SAS magnets remains unchanged in our patients.

The periosteum is detached from the bone and the pre-
cise localization of the magnets is marked on the bone 
itself. Around the markers, two implant wells are drilled 
using a 4-mm diamond-cutting burr and the implant is posi-
tioned and secured with 5-mm titanium screws (Fig.  2). 
The skin is closed using resorbable sutures and covered 
with a pressure bandage for 24 h [1–4]. After 4 weeks, the 
external Sophono device is fitted and activated (Fig. 3). The 
latter consists of an audio processor with a bone conduc-
tion vibrator, mounted on an acrylic base plate on which 
2 external magnets with 5 different grades of strength can 
be embedded. Each grade increases its strength by 0.53 N 
[1–4].

Only in one of the patients of our study, was the 
implanted magnet fixed to the temporal bone at the same 
time as SP was performed. In the other cases, the mean time 
between SP and application of the magnet was 29.8 months 
(range 6–62 months).

According to the manufacturer, the Sophono is designed 
for patients from 5 years of age or older with conductive 
hearing loss or mixed loss, if hearing thresholds are >45 dB 
hearing level [3]. All patients underwent SP having a con-
ductive hearing loss of about 50–60  dB with normal or 
slightly reduced bone conduction, making them perfect 
candidates for this type of hearing aid.

All patients or their tutors gave their written informed 
consent for the above-mentioned operation, the activation 

of the Sophono processor and their inclusion in this study. 
All devices were CE marked (approved in European Union) 
and the prospective study was approved by the local ethics 
committee.

All patients underwent a clinical follow-up examination 
after SP and prosthesis implantation. Implant loss, wound 
healing and skin reactions were monitored. Information 

Fig. 1   CT coronal plane. Mastoid encephaloceles and break in conti-
nuity of the tegmen tympani

Fig. 2   By a surgical procedure two implant wells are drilled using a 
4-mm diamond-cutting burr. Subsequently, two magnets hermetically 
sealed in a titanium case, are positioned and secured to the temporal 
bone with 5 mm titanium screws

Fig. 3   The external Sophono consists of an audio processor with a 
bone conduction vibrator, mounted on an acrylic base plate on which 
two external magnets can be embedded. The external digital audio 
processor positioned above and behind the ear was totally invisible 
because hidden within the patients hair



2186	 Eur Arch Otorhinolaryngol (2015) 272:2183–2190

1 3

about general, social and physical patient benefit after SAS 
implantation were carefully investigated using the validated 
Glasgow Benefit Inventory. The GBI is a specific question-
naire designed to evaluate changes in health status after ear, 
nose, and throat (ENT) surgery [7, 8]. The GBI has been 
widely used in published literature to evaluate various ENT 
operations including placement and activation of hearing 
aids. Other advantage of the GBI is related to the mode of 
questionnaire administration, because it contains only 18 
questions which assess how surgery has altered the quality 
of life of the person. The response to each question is based 
on a five-point Likert scale ranging from a severe/notable 
deterioration in health status toward a great improvement 
in health status. The average score was then calculated and 
transposed onto a benefit scale ranging from −100 (maxi-
mal negative benefit), to 0 (no benefit), to +100 (maximal 
benefit) [7, 8, 11].

The patients operated via SP had previously been evalu-
ated with computed tomography (CT) and magnetic reso-
nance imaging (MRI) at 6  months, 1 and 2  years. Since 
the Sophono titanium plate was considered not compatible 
with MRI [1] (potential middle ear artifacts), we opted to 
perform only CT scan to evaluate eventual subsequent dis-
ease recurrence afterwards (Fig. 4a, b).

Preoperative hearing tests with Sophono Alpha head-
band soft band were not performed. Such system is indi-
cated for patients younger than 5, or for those wanting a 
non-implanted bone conduction hearing device [3].

Audiometry was performed before and after Sophono 
implantation, using the conventional bone conduction hear-
ing aid. The pre-SOPHONO data were recorded in unaided 
conditions with headphones and plugging of the contralat-
eral side. These included unaided pure-tone audiometry 
(frequencies ranging from 0.5 to 4  kHz) with measure-
ment of air conduction, and bone conduction thresholds 
and speech audiometry, calculating the speech recognition 
threshold and the percentage of word recognition score at 
65 dB. Aided data were measured in the sound field with 
the unoperated ear plugged and covered with an ear muff 
(attenuation 30 dB at 125 Hz; 50 dB at 2–4 kHz). Statisti-
cal analysis was performed using Student’s t test. A p value 
<0.05 was considered statistically significant.

Results

None of the patients studied had a history of ear infection 
following SP.

No adverse skin reactions, abutment-related problems or 
implant losses occurred in any of the Sophono-implanted 
patients.

Two patients, who had initially been fitted with a 
strength 3 (1.6  N) magnet, subsequently preferred to 

change this with a strength 2 (1.06 N) magnet, because of 
the discomfort pressure and mild pain it caused.

Another four patients use magnets of similar strength. 
Only in one case magnet strength 5 (2.6 N) was used, while 
in the remaining three cases magnet strength 3 was chosen.

In eight patients the external digital audio processor 
positioned above and behind the ear was totally invisible 
because hidden within the patients’ hair. In the remaining 
two cases (males) the visibility of the prosthesis was well 
accepted and tolerated without psychological discomfort.

All of patients undergoing SAS implantation responded 
to the GBI questionnaire [7]. General, social and physical 
benefits were calculated by an average value of each indi-
vidual questionnaires. General benefit score was calculated 
in +45.3 (range +20.8 to +75), while, the social benefit 
was +11.6 (range 0 to +33.3) with +44.9 (range +16.6 
to +66.6) for the physical score. The substantial posi-
tive impact on patient’s general health status after SP was 
related to the absence of recurrent otological symptoms.

Fig. 4   a CT coronal plane. Left middle ear space obliterated. Marked 
hyperintensity of the temporal bone due to Sophono Alpha System 
magnets. b CT, axial plane: Sophono magnetic implants, fixed to the 
skull
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An overview of audiometric outcomes is listed in 
Tables  2 and 3. The data before SAS calculated on the 
mean hearing values of all auditory frequencies for each 
individual patient had a bone conduction average value of 
28.9 dB. The AC mean showed a value of 71.8 dB.

After implantation and activation of the Sophono system 
audiological data showed an average AC value of 42.1 dB 
(lowest value 31.2, highest value 53.7  dB). By compar-
ing this data with the values of AC following SP, an aver-
age acoustic improvement of 29.7 dB could be calculated, 
significantly better than the 18.2 dB obtained wearing the 
traditional bone conduction aid. Despite limited num-
ber of the patients comprised in the series analyzed, this 
result was statistically significant using an unpaired t test 
(p < 0.0001).

Preoperative SRT was 72.1 dB while WRS at 65 dB was 
found to be 3  %. After SAS implantation SRT and WRS 

at 65 dB were greatly increased, achieving mean values of 
38  dB and 87.1  %, respectively (p  <  0.001). Wearing the 
conventional bone conduction aids (hearing glasses) in 
which a vibrator is pressed against the skull, SRT showed 
mean values of 45 dB, while WRS presented mean values 
of 78  %, data substantially worse than those obtained by 
SAS (p < 0.01). Note that no correlation between auditory 
recovery and the different magnets strength applied was 
observed.

All of the patients reported better social integration 
and reduction of psychological discomfort linked to their 
increased hearing ability.

Discussion

Coker et  al. [5] in 1985, first suggested subtotal petro-
sectomy as suitable treatment for revision surgery in the 
middle ear or mastoid in patients with chronic or recur-
rent infection and the related complications including 
cholesteatoma (primary and secondary). It does not repre-
sent the first surgical option for chronic otitis media treat-
ment. However, SP is a valid option for difficult cases of 
chronic ear disease, since it prevents any possible recur-
rence or contamination between the external environment 
and the temporal bone, reducing the risk of meningitis [10]. 
Although this surgical technique may produce a conductive 
hearing loss as severe as 50 or 60 dB, it is the only surgical 
option whose aim is to give the patient, often plagued by 
chronic discharge, multiple previous surgical procedures, 
and unserviceable hearing a safe dry ear [5, 10]. There are 
cases, of recurrent chronic middle ear disease, where even 
the most experienced otologist is unable to prevent ongoing 
suppuration despite multiple revision surgeries and careful 
management of the patient. Therefore, only a meticulous 
eradication of disease and the creation of a stable cavity 

Table 2   Preoperative and 
postoperative pure-tone 
audiometry data

PTA pure-tone audiometry 
data, BC bone conduction, SP 
subtotal petrosectomy, SAS 
Sophono Alpha System

N. of patients Pre-Sophono Post-Sophono Difference Magnet 
strength

PTA PTA BC PTA PTA difference before and 
after SAS

1 66.2 26.2 45 21.2 2

2 78.7 33.7 41.2 37.5 2

3 60 21.2 32.5 27.5 3

4 85 37.5 53.7 31.2 2

5 65 27.5 38.7 26.5 3

6 72.5 28.7 42.5 30 2

7 62.5 18.7 31.2 31.2 2

8 82.5 36.2 53.7 28.7 3

9 78.7 32.5 43.7 35 2

10 67.5 26.5 38.7 28.7 5

Mean value 71.8 28.9 42.1 29.7

Table 3   Preoperative and postoperative speech recognition thresh-
old (SRT) in dB and percentage of word recognition score (WRS) at 
65 dB

Pre-Sophono Post-Sophono

SRT WRS SRT WRS

1 68 0 40 91

2 78 0 40 80

3 62 20 30 95

4 86 0 45 75

5 65 0 35 90

6 72 0 40 88

7 62 10 30 95

8 82 0 45 82

9 78 0 40 85

10 68 0 35 90

Mean value 72.1 3 38 87.1



2188	 Eur Arch Otorhinolaryngol (2015) 272:2183–2190

1 3

able to prevent recurrence can guarantee true therapeutic 
success in this type of patient.

The restoration of hearing function is a secondary, albeit 
important, goal [10]. All our patients complained of psy-
chological discomfort due to recurrent middle ear infec-
tions, with an average number of middle ear operations due 
to chronic otitis media reaching 2.8.

A bone conduction hearing aid represents a viable 
option for a conductive or mixed hearing loss subsequent to 
SP. These hearing aids are very effective in improving hear-
ing capabilities, but their cosmetic appearance and the dis-
comfort due to pressure on the skull are not always accept-
able to patients [12]. This adverse effect can be overcome 
by the use of an implantable prosthesis. Bone-anchored 
hearing aids (BAHA) are still today the most widely used 
bone conduction implants in patients with chronic otitis 
media, congenital aural atresia or, in the case of repeated 
surgery, when ossiculoplasty is not feasible due to absent 
or insufficient middle ear ventilation [13, 14]. In the recent 
clinical series, a 23.9 % rate of complications was reported 
[15], most of which were secondary to the abutment of the 
sound processor or adverse skin reactions [14–16]. These 
findings may represent an unacceptable condition in some 
of these patients with a long history of otorrhea who have 
undergone a relevant number of surgical procedures. How-
ever, it must be remembered that no adverse effects of MRI 
study in patients with BAHA system have been previously 
reported [4, 6].

Other possible options are middle ear implants. Linder 
et  al. [17] tested the efficacy of the Vibrant Soundbridge 
device by directly stimulating the round window membrane 
of five patients undergoing subtotal petrosectomy due to 
chronic otitis media. The aided postoperative measures 
revealed that all patients had a remarkable gain of 40 dB 
in their hearing level, calculated considering the differences 
between the preoperative air conduction (AC) thresholds 
and the postoperative aided AC thresholds. All patients 
were able to obtain 95 and 100 % correct speech discrimi-
nation scores at 70–80 dB after proper adjustments. Despite 
the excellent hearing recovery, the risk of bone conduction 
threshold worsening as a result of inner ear damage follow-
ing extensive drilling and placement of the floating mass 
transducer, must always be considered before choosing 
this type of implant [17–19]. In the Linder study [17], three 
patients, presented a temporary threshold shift of <5 dB in 
the low frequencies. In five patients there was a persistent 
worsening of bone conduction at 2 kHz ranging from 10 to 
30 dB, with preservation of inner ear function at the other 
frequencies. One patient presented an additional impair-
ment of 15  dB at 4  kHz. Moreover, MRI scans are not 
compatible with VSB implantation due to the dangerous 
acoustic trauma and the risk of implant demagnetization 
and dislocation [17]. The efficacy of VSB after subtotal 

petrosectomy was also evaluated in another clinical study 
reported in the literature [18], showing a functional gain 
of 75 % between postoperative speech perception and the 
postoperative VSB-aided condition at 65  dB SPL. Unfor-
tunately, in this series too, one patient with preoperative 
mixed HL, developed an additional HL after a round win-
dow application of the VSB device.

In 2010, Sophono Alpha 1, another bone conduction 
implantable device, was introduced [1, 2, 4]. This implant 
is a magnetically coupled bone conduction hearing system 
based on transcutaneous energy transfer TM technology 
[1, 2]. The system has many advantages compared with 
BAHA. It is implanted in a simple single-stage procedure, 
not requiring removal of hair follicles and daily cleaning 
of wound site. Further, there is no percutaneous abutment 
with its relative social stigma.

Myrthe et  al. [6] compared BAHA and SAS hearing 
level recovery in 12 patients with congenital unilateral 
atresia. They found BAHA thresholds to be 5–10 dB bet-
ter than those of SAS, especially at the high frequencies. 
Again, the speech reception threshold was 8 dB better for 
BAHA than Sophono. Although they stated that Sophono 
users demonstrated poorer aided thresholds, compared 
to BAHA users, the limited number of patients analyzed 
should be emphasized. Myrthe et  al. [6] confirmed the 
absence of skin complications related to SAS, whereas they 
reported a loss of the BAHA implant in one case out of six 
patients examined.

Alternative treatment to SP in patients with recurrent 
middle ear disease may be canal wall down mastoidec-
tomy with mastoid obliteration. The materials used in 
mastoid obliteration usually include the musculoperiosteal 
flap, bone pate, bone chip, cartilage, fat tissue or more 
recently nonreabsorbable materials such as methacrylate 
or hydroxyapatite. However, despite what is expected, the 
obliterative method has some limitations that includes: the 
resorption of the organic material employed to obliterate 
the cavity, difficulty in recognizing cholesteatoma recur-
rence behind the obliteration, and infection [20–24]. In this 
surgical technique, the recurrences were estimated between 
12 and 16 %.

Few studies dealing with auditory recovery via pros-
thetic devices have been reported in the literature [25, 26].

Recently, conventional hearing aid tolerance after revi-
sion and obliteration of canal wall down mastoidectomy 
cavities was evaluated [25]. Among 20 subjects analyzed, 
7 patients (35 %) had at least 1 temporary period of hearing 
aid non-use due to excessive otorrhea that required ototopi-
cal therapy. Hearing aid use was permanently abandoned 
in favor of bone-anchored hearing implant in three patients 
(15  %). In the remaining ten cases (50  %), there was no 
documented period of hearing aid non-use. George et  al. 
[26] evaluated hearing rehabilitation in six patients who 
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underwent combined BAHA and mastoid obliteration and 
observed a vast improvement and good sound localization. 
Another option is offered by the Bonebridge (BB), a new 
bone-conduction implant system. It consists of an exter-
nal part, the audio processor, and a subcutaneous implant. 
It has been designed for adult patients with conductive or 
mixed hearing loss who do not achieve adequate benefit 
with conventional hearing aids and are not good candidates 
for reconstructive middle ear surgery [26–30].

Bonebridge as SAS allows the skin to remain intact 
overcomes some related issues to percutaneous abutment 
with audiological outcomes comparable to those of per-
cutaneous BAHA as reported by Huber et  al. [28]. First 
case reports of BB implantation was reported by Lassal-
etta et al. [29] in April 2013 in a 62-year-old female with 
a history of bilateral chronic otitis media and hearing loss. 
Aided thresholds demonstrate a significant benefit, with an 
improvement from 68 to 26 dB, and speech discrimination 
score at 65 dB improved from 0 to 85 % 6 months follow-
ing surgery. Subsequently Manrique et  al. [27] reported 
the use of Bonebridge (BB) in five patients four of whom 
had conductive/mixed hearing loss due to chronic otitis 
media. The preoperative PTA average was 66.87 ± 6.3 and 
31.25 ± 6.7 dB HL afterward. The 35.62 ± 12.09 improve-
ment was statistically significant (p = 0.0). Barbara et al. 
[30] in a recent paper calculated an average improvement 
of the SRT with the BB in comparison to the unaided con-
dition in 36.25 dB. Mastoid pathology or the presence of a 
previous canal wall down technique may be contraindica-
tions for placement of this transcutaneous bone-conduction 
hearing device in the mastoid area [29]. Finally, it should 
be remembered that BB leads to extensive artifacts of the 
neurocranium in MRI [31].

As far as we know, no study concerning the use of SAS 
in SP patients has previously been reported in the English 
language literature.

We examined the impact of surgery and subsequent 
prosthesis implantation on the general, physical and social 
status of patients by validated GBI. A significant value of 
+45.3 in the general benefit score was reported by this spe-
cific questionnaire.

Arunachalam in 2001 [11] employed the validated Glas-
gow Benefit Inventory to quantify the changes in life qual-
ity of 60 patients receiving treatment with BAHA, reporting 
a general benefit score of +34 (range +27 to +48). Social 
benefit was +21 (range +12 to +37) with only +10 (range 
+2 to +26) for the physical score. Recently, de Wolf et al. 
[7] evaluated 134 adult patients using BAHA reported a 
value of +30 in the general benefit with social and physical 
benefits calculated to be +13 and +7, respectively. In our 
series, the best results, especially in terms of general and 
physical benefits were related to the absence of recurrent 

middle ear infections subsequent to SP, and no percutane-
ous abutment in SAS.

Our series showed a good patient compliance of the 
SAS: there were no cases of adverse skin effects, implant 
revision or implant loss; thus, confirming the data previ-
ously described elsewhere [1, 2, 6]. Although four of our 
candidates to this study declined the SAS implantation for 
esthetic reasons, none of the patients in the whole group 
evaluated complained of cosmetic discomfort. This is due 
to the characteristics of the external device which can eas-
ily be hidden by the patients’ hair.

In our study, preoperative hearing test with Sophono 
Alpha headband were not performed. The system is indi-
cated for patients younger than 5 or those wanting a non-
implanted bone conduction hearing device [3]. All our 
patients were perfectly within the hearing range indicated 
for Sophono Alpha System implantation. Furthermore, 
each of them gave consent to placement of the SAS subcu-
taneous magnet.

After SAS implantation, postoperative mean hearing 
and mean percentage of SRT and WRS at 65 dB intensity 
improved significantly. The comparison of hearing results 
between conventional bone conduction hearing aids (hear-
ing glasses) and SAS demonstrated an improvement of 18.2 
vs. 29.7 dB, respectively. These data are slightly inferior to 
those reported by Linder et al. [17] and substantially analo-
gous to those reported in the study of Verhaert et al. [18]. 
In our series, four patients complained of severe discomfort 
due to unilateral hearing ability after SP. After SAS sys-
tem implantation, this condition completely disappeared in 
three cases and decreased in the other one.

A final consideration regards the possibility of following 
up these patients using MRI. Initial SAS studies reported 
the non-compatibility of this system with MRI, which is 
an important consideration prior to its placement [1, 2, 6]. 
However, a recent study described by Nospes et  al. [32] 
states that SAS is approved for 0.2, 1.0 or 1.5 T and, in 
exceptional circumstances, 3 T MRI.

Obviously the possibility of artifacts cannot be ignored. 
As expected, the region within 5  cm below the implant 
cannot be effectively shown by MRI while the area more 
than 10 cm away does not seem to be significantly affected 
by artifacts [1–3, 32]. Therefore, all our SP patients were 
monitored for the risk of recurrent otitis and cholesteatoma 
using CT scan. A further study is underway to evaluate 
MRI findings in these SAS-implanted patients.

Conclusion

1.	 Our preliminary results in a group of SP patients 
implanted with SAS are encouraging.
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2.	 The transcutaneous implantation prevents an adverse 
skin reaction. This is essential to reduce the social and 
psychological discomfort of patients with a long his-
tory of middle ear and mastoid infections and multiple 
surgical procedures.

3.	 The hearing results showed significantly better out-
comes of SAS vs. conventional bone hearing aids 
(hearing glasses) both in terms of pure-tone and speech 
audiometry.

4.	 Esthetically, the prosthesis was well accepted and tol-
erated with minimal or no psychological discomfort.

5.	 SAS is compatible with MRI study, however, it is 
not advisable to monitor patients with recurrent otitis 
media due to possible artifacts to the middle ear area.
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