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Abstract

Background: Aural atresia (CAA) is a congenital abnormality with hypoplasia or aplasia of the external auditory
canal. Surgical procedures of CAA is not only difficult but has still not been embraced by surgeons. Many surgeons
are doubtful to perform a repair due to poor hearing results and the risk of new canal stenosis. This article
describes the writers’ expertise with surgical management of aural atresia. A retrospective study of 16 cases of CAA
was undertaken in the Hearing and Speech Institute between 2015 and 2018. The study consisted of 16 patients, 8
patients for each group, 10 males and 6 females between 4 and 18 years of age with a median age of 6 years. Ten
patients had bilateral atresia, and 6 had unilateral atresia. Postoperatively, patients were tested for hearing recovery
and follow-up lasting up to 2 years to record any complications. Purpose of the study was to compare hearing
effects and risks of anterior and transmastoid approaches to external and middle ear restoration in patients with
CAA.

Results: All patients were satisfied with the surgery by improving the hearing up to 35 dB or less after 12 months.
Four patients (25%) developed soft tissue meatal stenosis, with 2 patients in each group. There were no cases of
bony canal stenosis. TM perforation was seen in two patients (12.51%), one patient in each group. Lateralization of
the graft was seen in one patient in the transmastoid group, and no ossicular chain refixation. Five cases had
postoperative otorrhea, one in the anterior mastoid group and four in the transmastoid group. There were no other
complications.

Conclusions: Although the findings of the hearing are close. The previous approach, due to fewer postoperative
complications, is now our favorite technique. Proper alignment and soft-tissue strategies are keys to the effective
correction of the congenitally atretic ear canal.
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Background
Aural atresia is a rare condition present at birth, which
was estimated to be 1:10,000 to 1:20,000 [1, 2]. The con-
dition is associated with microtia. Congenital aural atre-
sia may be isolated, a part of syndrome, or chromosomal
aberration. Aural atresia mostly affect the right side, os-
seous more than membranous, and is found in male
more than female 3-5 times. On embryological bases,
the inner ear is usually normal [3, 4]. This is the basis
for repair of aural atresia. The atresia have cosmetically

and functional impact on the patients, which is related
to the disorder degree (partial or complete) or the extent
(unilateral or bilateral).CAA have different grading sys-
tem, the most applied one is The Jahrsdoerfer grading
scale, which is based on preoperative CT scan and ap-
pearance of the auricle. These scales form the corner-
stone for picking up the perfect patients for surgical
correction of CAA. In addition to the grading system,
another factor is the timing of surgery depending on the
age of the patient better at the age of 4 or 5 years for
better mastoid pneumatization but early bone surgery
on one ear at 2 years of age is advised in bilateral cases,
unilateral atresiaplasty is typically postponed until 15–16
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years of age, but we prefer to do so sooner despite intact
contralateral hearing, as these patients have difficulties
in communication and academic performance [5, 6]. Ei-
ther audiometric or ABR must be performed to establish
cochlear function and imaging of temporal bone must
be done to assess the inner ear. Correction of aural atre-
sia is known, as one of the most difficult otologic sur-
gery. The benefits from the surgery must exceed the
risks largely. Hazards in surgery, such as facial nerve
damage, membranous labyrinthitis, postoperative canal
stenosis, infections, and induced sensory neural hearing
loss caused by transmission of drill vibration [7, 8], have
been prevented by routine use of CT scan and facial
nerve monitoring [9]. Repair of CAA is a complex pro-
cedure, so high resolution CT scan is vital preoperatively
to delineate and evaluate the facial nerve course, which
is most likely aberrant, and also evaluate the atresia
plate, the mandibular condyle, the width of the tympanic
cavity, the ossicular chain, the inner ear, the fenestra,
sigmoid sinus, and mastoid pneumatization is important
as well as for the presence of cholesteatoma [10]. Typical
inner ear, normal ossicles, well-developed middle ear,
and normal Eustachian canal are ideal candidates for
surgical repair [11]. However, in our research, we in-
cluded patients with limited middle ear space and de-
formed or missing ossicles and cases with irregular
direction of the facial nerve.

Methods
The Ethics Committee of the Research Center has ap-
proved the thesis and all participants have completed
informed consent. For this non-randomized controlled
sample, each of the 16 procedures was considered an
individual case, and each procedure was considered
his or her control. The research was completed at the
Hearing and Speech Institute from 2014 to 2018. The
cases with incomplete atresia or soft tissue atresia
have been excluded. The study was composed of 16
patients, 8 patients for each group, 10 males and 6 fe-
males ranging from 4 to 18 years with a median age
of 6 years. Ten of the patients had bilateral atresia
and six patient’s unilateral atresia. Pure tone audiom-
etry following complete and comprehensive physical
exams, ABR, and temporal bone high-resolution CT
scan was obtained for all cases. Patients with unilat-
eral or bilateral CAA and Jahrsdoerfer ratings of six
or more were found to be eligible for surgical repair
as in Fig. 1. PTA follow-up was collected 3 and 12
months post-operatively. Mean air-bone gap (ABG) of
500, 1000, 2000, and 4000 Hz were evaluated pre-
and post-operatively. Both groups were monitored for
12 months to assess problems such as bone canal
stenosis, facial nerve impairment, sensorineural
hearing loss, granulation tissue development, graft

lateralization, wound dehiscence, ossicular fixation,
and prosthesis extrusion, otorrhea, tympanic mem-
brane perforation, and cholesteatoma. Hearing success
was described as ABG below 30 dB and was able to
communicate post-operatively without the use of
hearing aids.

Surgical procedure
At the start of the surgery, 0.008-in break thickness is
obtained from the inner side of the upper ipsilateral
thigh by grafting the skin with a dermatome. The graft,
dermis side up, was applied on the occlusive gauze, and
slices of 1 × 5 cm are created, set a side, and kept moist.
One surgeon did the procedures; the approaches were
the same, postauricular incision of skin, the periostium
elevated exposing a wide area of bone posterior to TMJ
exposed for wide drilling.

The transmastoid approach
The drilling in the posterior superior direction from
TMJ anterior to the posterior border of the mastoid par-
allel to the dural palate, inferiorly to the sigmoid sinus,
the atretic plate would be removed. Continue drill
deeply to widen the cavity so continue and continue in-
ferior until the hypotympanum, anteriorly until the Eus-
tachian tube, continue drilling posteriorly to the lateral
and posterior semicircular canals and deep to the level
of the semicircular canals at the sinodural angle. Mas-
toid saucerization may further reduce the risk of bone
stenosis.

The mastoid approach
The drilling start directly posterior to TMJ, limited su-
periorly to the dural plate. This supposed to lie over the
epitympanum. The drill done down until the atretic
plate reached, as it fused with the malleus and the incus.
Diamond burr used at this stage to make the atretic
plate a thin paper sheet then removed by hook. Con-
tinue drilling down to the hypotympanum, anteriorly to
the Eustachian tube, posteriorly to the level of facial
nerve deep to the pyramid. After that point, in both
technique, the assessment of the ossicular chain mobil-
ity, if intact and fully mobile, nothing is done, but in cer-
tain situations, the ossicles were absent or defective and
the mobility of the ossicular chain was at issue, restor-
ation with PORP/TORP was preferred which is titanium
in nature, but in most cases the chain of the ossicles was
mobile, although deformed. The new channel was cir-
cumferentially lined with the skin. Take note that the
zigzag tips partly overlap the fascia without burying the
skin beneath each other. The antibiotic-soaked scale
wrapping preserved the skin grafting, which were kept
for 2 weeks (Fig. 2).
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Surgical findings
In four patients (25%), malleus was deformed, fixed in
four (25%), and appeared normal in eight cases (50%).
The incus deformed in six cases (37.5%), fixed in two
(12.5%), and appeared normal in eight patients (50%).
Stapes were usual in 13 patients (81.25%), and deformed
in three patients (18.75%). In five cases, ossicle chain re-
construction was performed (31.25%). Stapedectomy for
the placement of the TORP was performed in two cases
done as the usual stapedectomy done by fenestration of
the footplate of the two cases. We use PORP in three
cases, with one case where the incus is incomplete and
two case where the incus is markedly deformed. In 14

cases (87.5%), the facial nerve was in its usual location,
partially overlapping the footplate in two cases (12.5%).
We continued with surgery even in cases where the fa-
cial nerve was partially overlapping the footplate. In all
cases, the oval window was clear, and in two cases, we
did not find an apparent round window (12.5 %). Cho-
lesteatoma was detected intraoperatively in two patients.

Results
The air-bone gap increased from the preoperative mean
of both classes’ anterior mastoid and transmastoid from
48 dB, 49 dB to 24 dB, and 25 dB, retrospectively, 3
months postoperatively. When all patients were

Fig. 1 CT scan, coronal and axial view show atresia of the right ear. A Axial image of CT scan temporal bone shows right aural atresia with good
pneumatization of the middle ear. B Coronal image of CT scan temporal bone show right aural atresia with good pneumatization of the middle
ear and the ossicles
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considered, the 12-month long-term postoperative
ABG was 30 dB, 35 dB retrospectively. The mean
preoperative ABG was comparable between the two
classes (P value 0.198), whereas 12 months postopera-
tive ABG was higher in patients with anterior mastoid
methods (P value 0.001). Both groups benefit from
surgery. Four patients (25%) developed soft tissue
stenosis, 2 patients in each group. There were no
cases of stenosis in the bony canal. TM perforation
was found in two patients (12.5%), one patient in
each group. Lateralization of the graft was seen in
one patient in the transmastoid group and no ossicu-
lar chain refixation was found. Five cases had postop-
erative otorrhea, one in the anterior mastoid group,
and four in the transmastoid group, which were suc-
cessfully treated with steroid and antibiotic drops.
There have been no cases of facial nerve palsy, ac-
quired cholesteatoma, extrusion of the prosthesis, sen-
sorineural hearing loss, or wound dehiscence after
surgery (Table 1).

Discussion
Proper scheduling and choice of surgical approach are
contentious. An exceptional hearing result after atresia-
plasty is the most desirable outcome possible. The eco-
nomic situation in the local area affects the management
planning, although hearing results are excellent with
BAHA, surgical restoration is still less expensive than
BAHA. As the chances of injuries such as facial nerve
damage, meatal stenosis, and grafting failure are too high
for surgery, but still careful selection of patients can
achieve the highest success rate. Occult cholesteatoma
cases are compulsory for surgery. A fair requirement of
satisfactory procedure for bilateral atresia is one that
eliminates the need for hearing aid; while in the case of
unilateral atresia, successful surgery can largely remove
the handicap of unilateral hearing loss; those conditions
tend to be fulfilled if the hearing level is between 20 and
25 dB or better. In this study, there were 16 cases of
CAA; there were two cases (12.5%) of secret cholestea-
toma that were destined to build future complications
due to expansion and erosion if not been found and
eliminated. In four cases (25%), two cases of postopera-
tive stenosis of the meatus of each category are deemed

Fig. 2 The right ear (A, B, C, D, E, F, G) shows the steps of anterior
mastoid approach for aural atresia repair. A Drilling through
atelectatic plate marked anteriorly by TMJ, superiorly by dural plate.
B Freeing the malleo-incudal fold from the atelectatic plate. C After
complete drilling of the atelectatic plate, head of malleus, incus,
stapes, stapedial tendon, and the facial nerve; all these structures are
clear. D Temporalies fascia graft over the ossicles. E TERSCH graft
over the fascia then gelfoam. F TERSCH graft sutured to the skin of
the auricle. G Six-month postoperative show intact tympanic
membrane, wide external auditory canal
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a mild problem because a comparatively straightforward
operation may be done to correct this lateral stenosis.
Stenting materials are not used because the procedures
mentioned here are likely to stimulate rather than pre-
vent cicatricial constrictions. The middle ear is
approached anterosuperiorly; this site is as far as pos-
sible from a potential abnormally placed facial nerve. In
this series, the facial nerve was neither encountered nor
was there any postoperative facial weakness. The mas-
toid technique has been well defined and is still being
used by some surgeons. However, this procedure leaves
a large mastoid cavity with a potential for deposition of
debris and otorrhea if any residual mucosa or granula-
tion tissue persists in the cavity [12]. The tympanic
membrane graft lateralization is a frequent cause of
failure of this technique [5]. Although the improve-
ments of hearing with this procedure are greater than
those obtained with the mastoidectomy method, the
purpose of consistently achieving successful hearing
results remains elusive. Similar to other series [13, 14],
a reasonably high rate of complications are registered
(25%). Notably, most of these complications have been
conservatively resolved and all have had limited health
results. Soft-tissue stenosis (25%) for each group and
TM lateralization (12.5%) for transmastoid approach
occurred relatively infrequently. TM lateralization rate
improved in the presenting study, which was 18% in a
previous publication [14]. TM perforation rate of
12.5% in each category is compatible with most other
studies [15, 16]. The incidence of soft-tissue stenosis
(25%) is consistent with the previous series [17] and
other publications [15, 18]. However, several other
studies [16, 19] have cited this complication at slightly
higher rates of 30%. These findings show that the an-
terior mastoid is more successful than the transmas-
toid one.

Conclusion
In conclusion, congenital ear atresia surgery can be
made healthy and rewarding by successful case selection,
careful preoperative examination, review using radio im-
aging, and if the surgery is performed by an experienced
surgeon. The anterior mastoid technique is relatively se-
cure with limited ossicular mass manipulation and the
mastoid cavity problems can be avoided. In most cases,
the facial nerve is expected to be atypical also; the stapes
is expected to be mobile in the majority of the cases. Fi-
nally, postoperative follow-up is almost as critical as the
surgical procedure. Early identification of meatal nar-
rowing can be handled by dilation and can be sustained
over a span of several months without effective reopera-
tion. Both the grading scale and the anterior surgical ap-
proach are highly indicated for all the otologic surgeons
performing atresiaplasty.
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