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KEYWORDS Abstract

Otoplasty; Background: Cartilage-cutting and cartilage-sparing techniques are the two types of otoplasty
Perichondrio-adipo- procedures. Because of the significant risk of haematoma, skin necrosis, and ear deformity,
dermal flap; cartilage-cutting techniques have been questioned. As a result; suture-based cartilage-sparing
Prominent ear procedures such as Mustarde and Furnas suture procedures have grown in popularity. However,

these techniques have a tendency for deformity recurrence due to cartilage memory and suture
fatigue, as well as the possibility of suture extrusion and pinpricking sensation of the sutures.
Methods: In this study, we used a medially based adipo-dermal flap including perichondrium
which is elevated from the back of the auricle to cover and support a cartilage-sparing otoplasty,
thirty-four patients (14 female and 20 male) were operated using this technique. The medially
based perichondrio-adipo-dermal flap is advanced anteriorly and fixed to the helical rim under
cover of the distal skin flap. This procedure sought to cover the suture line preventing suture
extrusion and support in the repair of the deformity preventing its recurrence.

Results: The average operative time was 80min, ranging from 65 to 110min. The patients
passed the early postoperative period uneventfully except for 2 patients; one patient (2.9%)
developed haematoma, and the other patient developed a small area of necrosis on the new
antihelical fold. In late the postoperative period recurrence of the deformity developed in one
patient. No patients developed suture extrusion or granuloma.

Conclusion: The treatment to repair prominent ears is easy and safe, with benefits such as
a natural-looking antihelical fold and minimal tissue stress. The medially or proximally based
adipo-dermal flap may help to lower recurrence rates and suture extrusion.
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PALABRAS CLAVE
Otoplastia;

Colgajo de
pericondrio-adipo-
dérmico;

Oreja prominente

Introduction

Ventajas del colgajo pericondrial-adipo-dérmico con base medial en la cirugia
de remodelacién del cartilago de oreja prominente

Resumen

Antecedentes: El recorte y la remodelacion del cartilago son los dos tipos de técnicas en los
procedimientos de otoplastia. Debido al riesgo considerable de hematoma, necrosis cutanea
y deformidad de la oreja, las técnicas de recorte del cartilago han sido cuestionadas. Como
resultado, los procedimientos de remodelacion del cartilago basados en sutura, tales como
las técnicas de Mustarde y de Furnas, han ganado popularidad. Sin embargo, dichas técnicas
tienden a recidivar la deformidad debido a la memoria del cartilago y a la fatiga de la sutura,
asi como hay la posibilidad de extrusion y de la sensacion de pinchazo en ellas.

Métodos: En el presente estudio utilizamos un colgajo pericondrial-adipo-dérmico con base
medial que se eleva desde el dorso auricular para cubrir y soportar la otoplastia de remodelacion
del cartilago, habiendo operado a 34 pacientes con esta técnica (14 mujeres y 20 varones). El
colgajo pericondrial-adipo-dérmico con base medial se avanza anteriormente y se fija al borde
helical inferior para cubrir el colgajo cutaneo distal. El objetivo de este procedimiento fue
cubrir la linea de la sutura, impidiendo la extrusion de la misma, y soportar la reparacion de la
deformidad previniendo su recidiva.

Resultados: El tiempo quirdrgico medio fue de 80 min, fluctuando de 65 a 110 min, transcur-
riendo el periodo postoperatorio temprano de los pacientes con normalidad, excepto en dos
pacientes: uno de ellos (2,9%) desarroll6 hematoma y el otro desarrollé una zona pequena de
necrosis en el nuevo pliegue antihelical. En el periodo postoperatorio posterior un paciente
desarrollo recidiva de la deformidad. Ningln paciente desarrollo extrusion de la sutura ni
granuloma.

Conclusion: El tratamiento reparador de las orejas prominentes es facil y seguro, con beneficios
tales como el aspecto natural del pliegue antihelical y el estrés tisular minimo. El colgajo adipo-
dérmico con base medial o proximal puede ayudar a conseguir menores tasas de recidiva y de
extrusion de la sutura.

© 2021 Sociedad Espanola de Otorrinolaringologia y Cirugia de Cabeza y Cuello. Publicado por
Elsevier Espafa, S.L.U. Todos los derechos reservados.

angles, as well as conchal hypertrophy. The upper part of the
auricle protrusions must be fixed since the helix of both ears

Auricle of ear is defined as prominent when it protrudes
more than 20mm and the angle between ear and scalp
greater than 35°." Prominent auricle is a relatively common
condition, with autosomal dominant inheritance.? Conchal
hypertrophy, failure of antithetical folding, a wide angle
between the concha and mastoid bone, lobule prominence,
and a combination of these factors contribute to the promi-
nent ear.’

Anthropometric measurements define it as having a con-
choscaphal angle of 90 or greater, a conchomastoid angle
greater than 30, an increase in height (normally 5-7 cm)
and width (normally 50-60 percent of height), and increased
helical rim distances from the scalp (normally 1-1.2cm at
the upper part, 1.6-1.8cm at the middle part and 2-2.2cm
at the lower part).*

Because the auricle develops rapidly after birth, with 85
percent of vertical ear growth occurring by the third year of
life and 90 percent of adult width occurring within the first
year of life, vertical growth reaching 93 percent and width
reaching 97-99 percent by 10 years of age, most procedures
are performed between the ages of 5 and 7 years.”

The goals of prominent ear correction are to define the
antihelix and reduce the conchoscaphal and conchomastoid

should be seen beyond the antihelix from the front view. A
smooth antihelical fold should be achieved, rather than a
harsh antihelical fold.®

The surgical management of prominent ear cate-
gorized into: cartilage cutting and cartilage sparing
methods.” Complications from cartilage cutting techniques
include cartilage weakening, cartilage disruption due to
scar contracture, hematoma from wide dissection, and
asymmetry.®

Cartilage sparing techniques include cartilage (mold-
ing, scoring, suturing, fixation) and skin reduction or a
combination of these techniques. However, these tech-
niques have the tendency for deformity recurrence due to
cartilage memory and suture fatigue, as well as the possi-
bility of suture extrusion and pinpricking sensation of the
sutures.’

Because there are so many various ways, no single ideal
solution has been generally acknowledged. Horlock et al.,
who utilized a postauricular fascial flap to cover Mustarde
and Furnas type permanent sutures to lower suture extru-
sion, have aroused interest in suture procedures.”® Also
others used special suture material as expanded polyte-
trafluorethylene (GORE-TEX, W. L. Gore & Associates) to
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decrease the chance for suture extrusion especially in recur-
rent cases. '

In our research, we’ll use a medially based flap made up
of three layers for durability: perichondrium, subcutaneous
adipose tissue, and dermis. We hope to achieve the following
goals with the use of the medially based perichondrio-
adipo-dermal flap: create a natural-looking antihelical fold
with no sharp edges; decrease both the conchomastoid and
conchoscaphal angles; achieve long-lasting results with no
complications; and eliminate the suture extrusion problem
seen with traditional suture-based cartilage sparing tech-
niques, by covering the repair with a well vascularized
medially based dermal flap which covers and supports the
suture material

Patients and methods

From January 2018 to July 2020, thirty-four patients (14
female and 20 male) underwent bilateral prominent ear
deformity correction otoplasties at Benha University Hos-
pital by the same group of surgeons and using the same
technique, following approval from the local ethical com-
mittee and full informed consent from all patients to be
included in the study for surgical technique, follow-up
period and photographing.

The patients’ ages ranged from 8 to 32 years, with a
mean age of 19.5 years. Operations were done under general
anesthesia on all patients.

Measurements of distances between auricle and mastoid,
and conchomastoid angle were taken preoperative and 6
months postoperative. The mean distance from the most
protruding point of the helix to the mastoid bone was mea-
sured as 29.11mm, and the mean conchomastoid angle,
measured with a goniometer, was 46.8°.

Patients were photographed from six different perspec-
tives: front, back, right, left, right oblique, and left oblique.

Only Mustarde and Furnas suturing methods were used
to correct the prominence of the ears. No cartilage-cutting
techniques were used, with the addition of medially based
perichondrio-adipodermal flap technique to cover the suture
line of the cartilage and support setting back the auricle
with this medially based well vascularized perichondrio-
adipodermal flap in which the pedicle is continuous with the
stem of post auricular vessels, so this ensured a good vas-
cularity of the flap. Fifteen Patients from 34 had conchae
hypertrophy requiring partial conchal resection.

Surgical technique

Gentle pressure is applied to the helix toward the mastoid
region, as in any other popular ear correction operation, and
the newly shaped antihelical fold is marked.

With the patient under general anesthesia, a small ellipse
was marked on the posterior auricular skin and then infil-
trated with lidocaine and epinephrine at a concentration of
1:200,000. The marked elliptical skin area then was deep-
ithelialized. From the superior margin of the elliptical area
then the dermal flap was incised deep to the perichon-
drium and the perichondrio-adipodermal flap was elevated
from lateral to medial fashion in the subperichondrial plane
to prepare the medially based perichondrio-adipodermal

flap. Dissection was continued toward the mastoid fascia.
Depending on the characteristics of the deformity, the con-
choscaphal sutures (Musterde) to define the antihelix, the
conchomastoid sutures (Furnas) to support the setback of
the ear, conchal resection if there is conchal hypertrophy,
lobule fixation if prominent.

The posterior surface of the conchal cartilage is weak-
ened by scoring with the help of a number 11 blade. This
scoring procedure in adult patients results in a lesser carti-
lage resistance during the sit back of the flap to the mastoid
area to give its latest form. Because of presence of a thin
and soft cartilage, scoring is not applied in child patients.

For reshaping of the auricular cartilage, 3-0 and 4-0
polypropylene permanent monofilament suture was used in
unequal transverse mattress sutures (the distal suture bite
more than proximal one to help bending of the antihelix in a
smooth curved fashion not in straight fashion if taken equal)
After reshaping of the auricular cartilage, the flap was
sutured to the cartilage at the helical rim above suture line
by three 4-0 polyglecaprone sutures. The posterior auricular
skin incision was repaired with 4-0 polyglecaprone sutures.
A bulky bandage was used to cover the ears, and a head
bandage was applied over the dressing. The dressing was
changed 24h after the operation. The head bandage was
used for 3 weeks continuously and then for another 3 weeks
at night. All the patients received injection antibiotic for 5
days then oral antibiotic for another 5 days.

On the first postoperative day, the dressing was replaced
before discharging the patient for quick evaluation. The
dressings, packing, and sutures were removed on postop-
erative Day 10.

Patients will be evaluated for hematomas, ecchymosis,
skin necrosis, infections, or wound dehiscence in the early
postoperative period, and for suture extrusion, granuloma
formation, stitch sinus, asymmetry, scar complications, or
relapse of the deformity documented by distance measure-
ments between auricle and skull, concho-mastoid angle in
the late postoperative period 1, 3, 6 months.

Patient’s satisfaction will be assessed using a modified
Laberge et al scoring system. This is a questionnaire for
patients or their parents after six months post-surgery its
items are as follow:

aches when ear is touched.
auricular sensations.

skin irritation.
symmetrical ears.

ear shape.

G AN WN =

Each item will have responses from 1 to 4. The summation
of the points divides the result into four groups; we consider
score 20 as very satisfied, 12-19 is considered to be satisfied
and 8-11 means dissatisfied while a response less than 8 is
considered to be very dissatisfied.?

Statistical analysis

The obtained data were expressed as means & SD, ranges,
numbers and percentages. Statistical analysis was con-
ducted using One-way Analysis of Variance (ANOVA test) or
Wilcoxon Ranked Test for Unrelated Data (Z test). Possible
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Table 1  Early complications.
Number of  Percentage
patients (%)
Early complications
Hematomas 1 2.9%
Dehiscence 0 0
Infection 1 2.9%
Necrosis 1 2.9%
Total 2 5.8%
Late complications
Suture extrusion and 0 0
pinpricking sensation of
sutures
Irregular antihelix 2 5.8%
Asymmetry 4 11.7%
Recurrence 1 2.9%
Scar hypertrophy or keloid 3 8.8%
Hypersensitivity 2 5.8%

correlations were conducted using Pearson’s correlation
coefficient. Statistical analysis was performed using the
SPSS program (Version 10, 2002) and the p value was
considered significant if less than 0.05.

Results

From January 2018 to July 2020, thirty-four patients (14
female and 20 male) underwent otoplasty for bilateral
prominent ear deformity correction at Benha university
hospital. The patients’ ages ranged from 8 to 32 years, with
a mean age of 19.5 years. The average age in adult was
28 years, and the average age in children was 10 years.
The primary causes of prominent ears were a combination
of bilateral hypertrophied, deep conchae in 14 patients
(41.2%) and underdeveloped antihelix in 16 patients (47.1%),
resulting in a wide distance between auricle and mastoid
with wide conchoscaphal and conchomastoid angles or

Table 2 Redo surgery.

combinations of deep concha and underdeveloped antihelix
in 4 patients (11.7%). Prominent earlobes in five patients
(14.7%). Prominent ears were bilateral in all patients.

The average operative time was 80min ranged from
65-110 min.

Patients passed the early postoperative period unevent-
fully except for 3 patients. One patient (2.9%) developed
hematoma which was diagnosed on the first postoperative
day. The dressing was removed, the wound was explored,
and the hematoma was evacuated. The wound was closed
again, and the ear was packed and dressed again. The
other patient developed a small area of necrosis on the
new antihelical fold, which was conservatively managed
by debridement and healed by 2ry intention, lastly one
case developed superficial infection treated by appro-
priate antibiotic according to culture and sensitivity, all
complications summarized in Table 1.

No stitch sinus or extrusion of threads from wound or skin.

As regard late postoperative data asymmetrical ears were
noticed in 4 (5.8%) patients that needed redo in 2(2.9%)
patients and elliptical retroauricular skin excision in 2 (2.9%)
patients, redo surgery summarized in Table 2

In addition, two patients (2.9%) developed antihelix
irregularities with sharp edges that were rasped. Two
patients reported significant ear hypersensitivity over 4
months and one patient developed recurrence in one side
after 6 months requiring redo surgery.

No late postoperative suture extrusions or pinpricking
sensation of the suture.

Results of patients’ satisfaction are summarized in
Table 3 by using modified Laberge et al scoring system. The
questionnaire was done revealing that pain when the ear was
touched was present in 5 cases (14.7 percent), hypoesthe-
sia in 2 cases (5.8 percent), occasional cutaneous irritation
in 2 cases (5.8 percent), asymmetry in 4 cases (11.7 per-
cent), and abnormal ear shape in 2 cases (5.8 percent).
Comparing preoperative and postoperative status revealed a
significant difference in aesthetic outcome (p-value < 0.05),
with a higher overall percentage of very satisfied patients or

Number of cases Cause of redo What done

2 cases Asymmetry Complete redo

2 cases Skin redundancy Skin excision

2 cases Sharp antihelix Rasping

One case Unilateral complete recurrence of the Complete redo
deformity

Table 3 Laberge scale of patient satisfaction.

Likert scale Very satisfied Satisfied Unsatisfied Very unsatisfied p-Value

1-Aches when ear is touched (40%) (33.33%) (20%) (6.67%) 0.014

2-Auricular sensations (46.67%) (33.33%) (13.33%) (6.67%) 0.028

3-Skin irritation (26.67%) (53.33%) (13.33%) (6.67%) 0.019

4-Symmetrical ears (40%) (40%) (28%) (2%) 0.011

5-Ear shape (46.67%) (33.33%) (13.33%) (6.67%) 0.028
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children’s parents in comparison to the preoperative condi-
tion.

Diagram of Laberge scale of patient satisfaction

strategy.” Additional issues with this approach include suture
erosion, extrusion, and granuloma formation over the suture
lines, as well as pain from buried sutures.” "

60% -
50%
40%
30%
20% H Very satisfied
10% | satisfied
s Unsatisfied

The diagram shows the results of the Likert scale of
patient satisfaction. The postoperative assessment after 6
months revealed that the mean distance between the most
protruding point of the helical rim and the mastoid area was
17.22 mm, and the mean concha-mastoid angle was 25.6. A
significant improvement was observed between the preoper-
ative helix-mastoid distance and the postoperative 6-month
helix-mastoid distance (p<0.001), as well as between the
preoperative concha-mastoid angle degree and the postop-
erative 6-month concha-mastoid angle degree (p <0.006) of
the patients, the measurements are summarized in Table 4.

To achieve some level of objective assessment a topo-
graphic scale was used to evaluate pre and postoperative
results. Each patient underwent a photographic assessment
before and after surgery at each visit. The photos of before
and after were assessed by three surgeons who were not
involved with the patients, surgeon-assessed result was eval-
uated in a visual analog scale (VAS) (scale 0-10 where 0 is
worst outcome and 10 is the best). The VAS considered sym-
metry, scarring and natural appearance. Data provided by
surgeons were grouped (Figs. 1-4).

Discussion

More than 200 distinct procedures have been recorded since
the initial aesthetic repair of large ears in 1881.*

There are two types of operative techniques: cartilage
cutting and cartilage sparing, because of wound contraction
and cartilage remodeling, the cartilage cutting approach
may cause irreparable ear distortion.'

Anterior skin necrosis, cartilage abnormalities, sharp
edges, and overcorrection are all possible drawbacks of car-
tilage cutting methods. Correction of these issues may be
more complex and may necessitate additional changes.'" "2

The cartilage-sparing procedure relies mostly on the
installation of permanent sutures to reshape cartilage. Mus-
tarde and Furnas otoplasties are the most common. '3

Aside from the its benefits, the cartilage sparing
approach may cause difficulties as some authors have
recorded recurrence rates of up to 24% when employing this

® Very unsatisfied

Because they cause less damage to the cartilage, oto-
plasty procedures that protect the cartilage are regarded
to be safer. Conversely, when compared to cartilage-cutting
techniques, cartilage-sparing techniques have exhibited
unacceptable recurrence rates.” All of these issues highlight
the need to develop cartilage protection techniques.'®!”

Because the adipo-dermal flap is sutured to the helix
distally and continuous with the mastoid fascia, the strain
caused when the ear is moved toward the back can spread
over the entire flap instead of the three sutures utilized in
the Mustarde approach. Regarding this, the resistant force
of the cartilage structure applied to any part of the flap that
ensures the fixated position of the ear is less.

The dermal flap supports setting back of the ear, which
can correct both the conchomastoid and the conchoscaphal
angles.

Medially based perichondrio-adipo-dermal flap has an
advantage over the distally based done by Salih et al.'® one
in its continuity with the stem of post auricular vessels so
ensuring its vascularity but the distally based one considered
random flap with a questionable random blood supply and
survival, also the medially based flap we strip perichondrium
from the excised skin island site exposing the conchal car-
tilage which may be removed or set back so not dangered
but the laterally based flap may strip perichondrium from
the future antihelix site and may extend to scapha and helix
rim.

We saw that the new antihelix was natural looking,
round, and smooth in shape in all of the patients who had
prominent ear deformity repaired using the medially based
perichondrio-adipo-dermal flap.

There was no evidence of suture extrusion or pinpricking
sensation of the sutures in any of the patients. Only one
patient had a recurrence of the ear deformity.

Even though the patient satisfaction about the aesthetic
results is the same in Tan et al." retrospective study which
compared Mustardé posterior suture technique with Sten-
strom technique which adopt anterior cartilage scoring, the
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Table 4 measurement of helix-mastoid distance and concha-mastoid angles preoperative and postoperative.

Measurements Helix-mastoid distance (mm) Mean SD/25-75th % p-Value*
Preoperative 26-32 29.11 1-83 <0.001
Postoperative 14-20 17.22 1-79

Measurements Concha-mastoid angle (o) Mean SD/25-75th % p-Value*
Preoperative 42-47 46.8 44-46 <0.006
Postoperative 24-27 25.6 24-25.5

* Significant (p value less than 0.05).

Intra operative steps

Early postoperative Late postoperative

Figure 1  Case 1in details. 1- Ellipse skin marking, 2- Skin de-epithelialization, 3- perichondrio-adipodermal flap, 4- perichondrio-
adipodermal flap, 5- Conchal excision, 6- After repair, 7- Flap covering repair, 8- Flap covering repair, 9- Creation of antihelix.
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Postoperative

Figure 2

ears that were operated with Mustardé method were reop-
erated twice more than the other method (24.4% compared
with 9.9%). Tan has revealed that sinus formation and wound
infection caused by suture extrusion were seen in 15% of
the patients. Mustarde has published 2 studies. First, pub-
lished in 1967, had 264 ears he had operated in a period
of 10 years."” 17 patients had been not satisfied because of
irregularities in the antihelix, sutures cutting through the
cartilage, sinus formation, recurrence of the prominent ear
deformity, and the increase in projection of lobule. In 1980,
in the second study which done on 600 ears in 20-years

Case 2 in details.

period, he reported a 0.01% sinus formation rate and 0.02%
secondary operation rate without suture extrusion rate.?°

Spira and Hardy?' on the other hand, had discussed their
experiences with Mustarde’s approach, claiming that they
did not get the same good results that minor complication
rates were higher, and that partial recurrence rates were
high.

In another study, Hyckel et al.”2 have compared
Mustarde and Converse approaches and revealed that
they could not find significant differences. Heftner?
had measured patient satisfaction in the prominent ear
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Figure 3

surgery done with the Stenstrom technique and revealed
that 89% of the patients were satisfied with the results.
Heftner also stated that in 81% of the patients the
Stenstrom technique had resulted in rounded and accep-
table antihelical folds. In the 12-month follow-up period,
Calder and Naasan’* observed a 16.6% complication rate
(infection, keloid development, hemorrhage, and anterior
skin necrosis) and 8% recurrence rate.

There were no hematomas, skin necrosis, or other prob-
lems in any of our patients who had a medially based
perichondrio-adipo-dermal flap. The absence of these prob-
lems can be explained by the fact that the anterior ear skin
is not dissected from the subjacent cartilage, which means
that the anterior skin circulation is not disrupted and the
likelihood of hematoma formation is much reduced.

After a 6-month follow-up period, Adamsson et al.’?
presented their conchal setback and antihelical suture

Case 3 in details.

technique experiences in 119 ears, finding that patients
operated with the cartilage-cutting approach had greater
revision rates than those operated with the cartilage-sparing
technique. They claimed that while there was not any recur-
rence in the mid and inferior one-thirds of the ear, they
have observed a recurrence of 40% of in the superior one-
third of the ear and this required a revision in 6.5% of the
patients. Adamsson et al. suggested the addition of tri-
angular fossa of the auricle to temporal fascia sutures to
prevent this recurrence. An increase of 1-4mm in the pro-
trusion of the superior pole was found between the first and
third months in controls of all the patients we have treated
for the prominent ear deformity utilizing the distally based
perichondrio-adipo-dermal flap. This supports overcorrec-
tion to overcome the chance of recurrence of the superior
part of the ear.
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Preoperative

Skin necrotic patch After debridement 2" intention healing

Figure 4 Case 4 in details.
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Conclusion

We may conclude that the medially based perichondrio-
adipo-dermal flap approach was described as a simple
and safe procedure that can be utilized in conjunction
with the original method of repair to treat promi-
nent ear deformities. The adoption of a medially based
perichondrio-adipo-dermal flap covers the suture mate-
rial while simultaneously providing the primary otoplasty
technique with the flap’s unique features, allowing the
new shape to remain consistent throughout the post-
operative period. We assume that the medially based
perichondrio-adipo-dermal flap approach causes less tis-
sue stress, reduces suture extrusion, and lowers recurrence
rates because the suture lines are less tensioned due to car-
tilage memory, as the tension is shared between the suture
and the dermal tissue. The flap will also fill the dead area
between the cartilage and the postauricular skin, reducing
the chance of hematoma formation.

Finally, the newly developed antihelical fold can be
expected to have superior longevity as a result of new
cartilage formation, which is caused by elevation of the
perichondrium.
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