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Objectives. Although it is well recognized that a small meatus after canal wall down (CWD) tympanomastoidectomy can
cause a lifetime problem, unsatisfactory results are frequently encountered. We herein introduce a novel technique,
perichondrial posterior fixation (PPF), to maintain a wide external auditory canal (EAC), to minimize postopera-
tive wound infection due to the smaller dead space and to improve the posterior auricular cosmetic outcome.

Methods. A total of 73 patients who underwent CWD tympanomastoidectomy were included. Interventions are CWD
tympanomastoidectomy with the PPF technique. Review of the medical records and evaluation of the postopera-
tive size of the meatus and the extent of the cavum conchal cartilage buried within the mastoid cavity by taking

digital photographs.

Results. Thirty males and 43 females were included and the mean age was 44.1 yr (range, 6 to 66 yr). The mean follow-
up duration was 26 months (range, 12 to 56 months). All ears maintained a clean and large external meatus. The
posterior auricular cavum conchal cartilage was successfully prevented from being buried into the mastoid cavity
in all ears. The extent of cartilage buried into the mastoid cavity was much reduced compared to the conventional

technique.

Conclusion. The PPF technique, which is a novel meatoplasty technique in CWD tympanomastoidectomy, seems to be
effective in maintaining a large external meatus and improving the cosmetic outcome with minimal risk of compli-

cations.
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INTRODUCTION

Meatoplasty is routinely performed as an integral part of a canal
wall down (CWD) mastoidectomy. It is typically performed at
the end of the mastoidectomy to assist in ventilation and to pro-
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vide easy access for cleaning of the cavity postoperatively.

Numerous methods for modified meatoplasty have been intro-
duced and used since the first description by Stacke (1). However,
conventional meatoplasty in CWD mastoidectomy results in slid-
ing of the cavum conchal portion from the posterior wall (Fig. 1).
Therefore, the opening of the external auditory canal (EAC) be-
comes slightly stenotic and auricular deformity may occur. De-
formities of the EAC are especially more severe in children than
in adults due to the thinner, more elastic and less rigid nature of
their cartilage.

Hence, we introduced a novel technique, perichondrial poste-
rior fixation (PPF), to maintain a wide EAC, to minimize post-
operative wound infection due to the smaller dead space, and
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Fig. 1. A surgical outcome by conventional meatoplasty. (A) Lateral view. Narrowing of the external auditory canal due to sliding of the conchal
cartilage (arrowhead) from the posterior wall. (B) Posterior view. The cavum conchal cartilage (arrowhead) is buried in the mastoid cavity (arrow).

Fig. 2. The surgical technique of a novel meatoplasty in canal wall down tympanomastoidectomy using perichondrial posterior fixation. (A) Partial
excision of the cavum cochal cartilage. (B) A wedge incision is made in the Kérner flap. (C) Suturing the anterior edge (arrowhead) of the con-
chal cartilage to the periosteum of the mastoid bone (arrow) with 3-0 vicryl. (D) Final result after finishing our novel meatoplasty.
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to improve the posterior auricular cosmetic outcome.

MATERIALS AND METHODS

Medical records of 88 patients diagnosed with chronic otitis media
with/without cholesteatoma and who underwent CWD tympa-
nomastoidectomy with the PPF technique from January 2003 to
December 2006 were reviewed. Fifteen cases followed up for
less than 12 months were excluded. The postoperative size of
the meatus and the extent of the cavum conchal cartilage buried
within the mastoid cavity were evaluated on a regular basis. This
technique was approved by institutional review board (IRB No:
0905-030-281).

Surgical technique

Meatoplasty was performed as the final surgical procedure of
CWD tympanomastoidectomy just before the closure of the sub-
cutaneous tissue and skin.

To expose the conchal cartilage, soft tissue over the cartilage
was elevated just above the perichondrial layer posterolaterally
(Fig. 2). The excessive conchal cartilage was excised as in con-
ventional meatoplasty. Then 2 stitches were used to pull the peri-
chondrium of the cavum conchal cartilage posteriorly to the rem-

nant periostium of the mastoid bone with absorbable 3-0 vicryl
thereafter (Fig. 3). After the subcutaneous suture was completed,
the meatus was packed with nylon strips and antibiotics-soaked
cotton wicks.

RESULTS

Sixty-five adults and 8 children underwent meatoplasty using the
PPF technique. Thirty patients were male and 43 were female.
The mean age of the patients at surgery was 44+14.1 yr old
(range, 6 to 66 yr). The mean follow-up duration was 26 +13.2
months (range, 12 to 56 months). All ears maintained a clean and
large external meatus. Using our novel PPF technique, we could
successfully prevent the posterior auricular cavum conchal car-
tilage from being buried in the mastoid cavity in all ears that were
operated on. The extent of the cartilage buried within the mas-
toid cavity was significantly reduced, resulting in an improved
outcome compared to the conventional technique (Fig. 4). Five of
73 patients (6.8%) had postoperative infection of the retroau-
ricular area, and of those five, infections of four were easily con-
trolled by topical antibiotics. Only one patient suffered from se-
vere infection, and was admitted and treated with intravenous
antibiotics.

Fig. 3. Axial cross-section diagram at the level of the external auditory
canal (EAC) of the right ear. (A) Narrowed EAC opening (a) by con-
ventional meatoplasty and reduced height of the external auricle by
boring into the mastoid cavity (B) Cutting the excessive anterior edge
(b) of the conchal cartilage. (C) Suturing the anterior margin of the con-
chal cartilage posteriorly to the periosteum of the mastoid bone (c),
widened EAC opening (d) by prevention of conchal cartilage sliding.
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Fig. 4. A surgical outcome by perichondrial posterior fixation. (A) Lateral view. Widening of the external auditory canal (arrowhead) by fixation
of the conchal cartilage to the posterior wall. (B) Posterior view. Elevation of the cavum conchal cartilage (arrowhead) on the posterior mastoid
wall (arrow).

DISCUSSION

Meatoplasty is one of the key procedures in modified radical mas-
toidectomy. A large external auditory meatus allows ventilation
of the mastoid cavity as well as easy access for examination and
debridement of the entire cavity. Removal of the soft tissue and
cartilage of the EAC and concha could enlarge the meatus, but
the meatoplasty procedures can be complicated by stenosis, infec-
tion, and auricular deformity. Stenosis of the meatus has the po-
tential to cause a number of problems including accumulation of
cerumen, chronic otitis externa, hearing impairment, and diffi-
culty in examining the ear (2). Numerous surgical techniques to
prevent and correct meatal stenosis of the ear canal have been
described (3-6). Techniques of meatoplasty have included a com-
bination of transposed skin flaps, removal of the conchal carti-
lage, removal of the cartilage from the tragus or floor of the ear
canal, and use of conchomastoid sutures or meatal packing to
maintain a large meatal diameter (7-9). The disadvantages of
these techniques are that they are either excessively complicated
or they fail to meet the need of removing both the excess carti-
lage and bone to achieve a proper meatus. Also, in patients who
underwent conventional meatoplasty, stenoses of the external
ear canal opening were observed as the cavum conchal cartilage
gradually collapsed into the posterior wall. This also resulted in
adverse cosmetic outcomes. Eventually, stenosis of the meatus
causes ventilation dysfunction, resulting in a wet cavity and there-
by accumulation of cerumen. In particular, pediatric patients’ con-
chal cartilages are less elastic, and thinner than those of adult pa-
tients. Hence pediatric patients’ conchal cartilages are easily pu-

lled and displaced by the tension of the facial muscle. Consequ-
ently, the cartilaginous portion of the EAC in pediatric patients
tends to be more stenotic and tortuous than that of adult patients
after conventional meatoplasty.

An ideal meatoplasty for preventing stenosis of the EAC after
CWD should be simple to perform, reliable, and cosmetically ac-
ceptable. Since 2003, we have designed and adopted a new me-
thod in which the perichondrium of the cavum conchal cartilage
is anchored posteriorly to the periostium of the mastoid bone.
There was no stenosis seen in our series and cosmetically success-
ful outcomes were achieved in all cases. This technique allowed
direct fixation of the cartilage to the posterior wall and resulted in
a decrease in postoperative infection by reducing the dead space
in the operation field. Perichondritis secondary to cartilage exci-
sion, although theoretically possible, has not been observed in
our cases. A previous study reported a 12 to 20% rate of revision
meatoplasty in a series of patients who had undergone CWD
mastoidectomy (10). In contrast, none of the patients required
revision meatoplasty after performing our novel technique. In
addition, the rate of postoperative infection was not significant-
ly different from the rate for conventional meatoplasty (1.9 to
6.5%) found in a previous report (11). Furthermore, in cases in
which revision canaloplasty or CWD were required for stenosis
of the EAC, or in cases of recurrent infection after conventional
meatoplasty, correction of the stenosis and a good cosmetic out-
come were obtained by applying our PPF technique. However,
cosmetic outcomes could not be improved when the cartilage or
soft tissue had been removed excessively during previous pro-
cedures.
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The PPF technique, which is a novel method of meatoplasty
in CWD tympanomastoidectomy, can be an effective treatment
modality in maintaining a large EAC and in improving the cos-
metic outcome with minimal risk of complications.
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