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An implantable bone conduction hearing aid is a device that assists hearing by transmitting
sound vibration through the bone. It is suitable not only for patients with conductive hearing
loss and congenital external aural atresia but also for those with unilateral hearing loss, chron-
ic otitis media, or patients whose normal structure has been destroyed due to previous surgery.
In this paper, we introduce a novel surgical technique for an implantable bone conduction
hearing aid (BAHA" Attract) that can be performed through minimal incision in a short time
under local anesthesia based on accurate anatomical characteristics. We believe this novel
technique could provide convenience for patients and surgeons. Additionally, through this
technique, we can expect that various types of implantable bone conduction hearing aids that
function effectively and safely can be provided for patients.
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I FHSHA landmark 2 AREE o= th= Aol ot
(Fig. 2).
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Fig. 1. Suggested optimal position for the BAHA® Attract (Cochlear™) implant. A: The four borders of the optimal surgical site (OSS);
anterior: sigmoid sinus line (SL), posterior: occipitomastoid suture line (OMS), superior: asterion line (AL) which connects the temporal
line from the asterion, and inferior: digastric groove line (DL) which connects the upper boundary of the digastric groove parallel to the
temporal line. B: The anatomical distribution of the temporal bone shows that the OSS, with a relatively flat surface, is a better position

for the BAHA® Attract implant. CSS, conventional surgical site.
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Fig. 2. Comparison of the distance between structures within the temporal bone. There was no difference between the right and left sides.
A: The distance from the spine of Henle (HS) to the sigmoid sinus. Right: 2.04+0.01 cm, Left: 2.14£0.10 cm (p=0.499). B: The distance
from the HS to the asterion. Right: 5.05+0.09 cm, left: 4.97+0.07 cm (p=0.479). C: The area of the optimal surgical site. Right: 3.74+0.24

cm?, left: 3.37£0.18 cm? (p=0.225). SS, sigmoid sinus.
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Supplementary Video 1).

LK

Fig. 3. Schematic drawing of the newly developed surgical procedure for implantation of BAHA® Attract (Cochlear™). A: The small incision
line along the patient’s hairline was marked. B: The soft tissue thickness was measured with a thin needle. C: An incision was made down
to the periosteum. D: The implant magnet template was placed on the periosteum. E: A cruciate incision was made on the periosteum,
and the periosteum was lifted. F: The bone was drilled with a guide drill to a depth of 4 mm. G: The hole was widened with the widening
drill. H: The implant was placed with a torque of 40-50 N-cm. |: The bone bed indicator was used to confirm that the implant did not touch
the bone or periosteum around the implant. J: The thickness of the flap was evaluated with the soft tissue gauge, and should be 3—-6 mm.
If the skin flap was thicker than the reference point, the flap was thinned to 6 mm. K: The implanted magnet was attached and screwed
clockwise. L: The skin was sutured to the periosteum over the implanted magnet. The guide drill, widening drill, torque, bone bed indica-
tor, soft tissue gauge, and screw driver are included in BAHA® Attract system.
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Table 1. Patients’ characteristics

Patient 1 Patient 2 Patient 3
Sex/age M/75 M/55 M/59
Type of hearing loss Mixed Sensorineural Mixed
Site of surgery Right Left Right
Pre-PTA (air/bone 76/45 Deaf 92/52
conduction, dB)
Anesthesia Local Local Local
Incision size (mm) 25 28 25
Surgery time (min) 22 20 25

PTA, pure-tone audiometry
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Fig. 4. Postoperative findings of the surgical site. A: At postoperative 2 weeks (arrowheads: incision line). B: At postoperative 2 months.
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Fig. 5. Pre- and post-operative audiologic results. Average functional hearing gain was approximately 40 dB in all three patients. Hearing
in Noise Test shows rapid improvement at initial, and gradual improvement during the 6-months follow-up. PTA, pure-tone audiometry;

HINT, hearing in noise test.

Supplementary Video Legend

Video 1. A newly developed surgical technique for implantation
of BAHA" Attract under local anesthesia.

Supplementary Materials

The Data Supplement is available with this article at https:/doi.
org/10.3342/kjorl-hns.2023.00759.
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