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Abstract. – OBJECTIVE: Prominent ears are
a common congenital deformity of the external
ear, derived from a combination of defects in
the antihelix and concha. The majority of cases
are treated surgically, but one of major difficul-
ties associated with otoplasty regards the
achievement of lasting aesthetic results. With
the present study we propose an effective com-
bination of four surgical techniques of cartilage
reshaping with the ultimate goal of creating a
new stable antihelical fold.

PATIENTS AND METHODS: Forty-one pa-
tients with prominent ears were involved
prospectively. The subjects (16 male and 25 fe-
male) ranged in age from 6 to 43 years, with a
mean age of 12 years. All patients underwent to
the same surgical procedure and we performed
softening and reshaping of the antihelix adopt-
ing the consecutive use of four surgical tech-
niques: hemitransfixing microincisions, scor-
ing, squeezing and posterior mattress suture
fixation.

RESULTS: Total number of ears that under-
went surgery was 71. The mean postoperative
follow-up period was 2 years. The mean postop-
erative change of protrusion was 7.96 mm refer-
ring to the superior cephaloauricular distance,
while it was 12.18 mm considering the middle
cephaloauricular distance. No patient devel-
oped complications or recurrence.

CONCLUSIONS: The proposed surgical pro-
cedure for otoplasty resulted in endurance of
auricular appearance and symmetry with high
success rate and low morbidity.
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Introduction

Protruding or prominent ears are a common
congenital deformity of the external ear with a
prevalence of 5%1. Genetic factors, point muta-
tions and environmental influences during preg-
nancy are the main pathogenetic factors dis-
cussed2,3.
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A careful preoperative assessment of the mal-
formation bilaterally, in terms of shape and con-
sistency of the ear cartilage, is essential for selec-
tion of surgical technique for each ear4,5.
Prominent ear derives from a combination of

defects in antihelix and concha: underdevelop-
ment/absence of the antihelix, conchal hypertro-
phy, excessive depth of the concha, increase of
conchoscaphal angle (>90°), increase of
cephaloauricular distance to the medium upper
and/or lower poles6,7.
These deformities, which often cause low self-

esteem and social isolation8, can be treated non-
surgically with molding during first three months
of postnatal life9, but majority of cases are treated
surgically during childhood, adolescence or
adulthood with various operative techniques.
Several factors affect the appropriate time for

surgical correction of prominent ears, such as au-
ricular growth, cartilage consistency, psychologi-
cal strain, and the patient wishes. By the age of six
years the auricular cartilage has completed most of
its growth, so an otoplasty at this time does usual-
ly not interfere with auricular growth10.
The correction of prominent ears should meet

basic goals of otoplasty as described by McDow-
ell11. More than 200 surgical procedures have
been described5,12, but no single technique has
been found to be the gold standard for all types of
auricular protrusions in different ethnic groups.
Otoplasty techniques are divided in cartilage-

sculpting (cutting)13, cartilage-sparing (sutur-
ing)14,15, and composite techniques (combination
of sutures and sculpting)16,17.
In 1845, Dieffenbach18 reported the first oto-

plasty to correct a post-traumatic prominent auri-
cle in a patient using a postauricular skin exci-
sion. After several studies19,20, Gersuny21 ob-
served that, because of the elastic resetting force
of the cartilage and the natural elasticity of the
skin, a skin excision alone is not enough to
achieve lasting results from otoplasty. Luckett22

pointed out the important concept of restoration
of the antihelical fold with a cartilage-breaking
technique. Becker23 introduced the method in-



volving a combination of cartilage incisions and
suture techniques to soften the contour of the
corrected prominent ear.
Gibson and Davis24 could finally show that car-

tilage incised on one side has the ability to warp to
the opposite side, and the knowledge of this phe-
nomenon became the starting point for numerous
modifications of incision-scoring techniques in the
area of antihelix, described by Stenström13, Con-
verse and Wood-Smith17, Chongchet25. Converse
and Wood-Smith17, Converse et al26, Crikelair27

performed incomplete posterior cartilage incisions
in combination with fixation sutures. In contrast to
the incision-scoring techniques, Mustardé14,28 de-
scribed a technique to create a new antihelical fold
that was only based on sutures, using a posterior
access. However, the use of conchomastoidal su-
turing was popularized by Furnas15 and later modi-
fied by Spira et al29.
One of major difficulties associated with oto-

plasty techniques regards the achievement of last-
ing aesthetic results. In fact, shape irregularities
and asymmetry secondary to the release of carti-
lage are frequent. This problem, due to cartilagi-
nous memory, occurs especially in case of carti-
lage reshaping procedures with incision, scoring,
or abrading techniques in absence of sutures.
Unlike most authors, who describe a single sur-

gical technique for auricular cartilage weakening,
we propose an effective combination of four tech-
niques of cartilage softening with the ultimate
goal of creating a new antihelical fold during oto-
plasty for prominent ears deformity. Our proce-
dure, which is a combination of sculpting-tech-
niques and suturing-techniques using a posterior
approach, is divided into four steps: longitudinal
and transverse incisions with a scalpel blade,
scoring with needles, squeezing with an Adson-
Brown forceps of the antihelix region to create a
natural fold of cartilage; and posterior mattress
suture fixation to preserve the desired fold. The
satisfactory results of our original combined sur-
gical procedure are reported in this article.

Patients and Methods

This prospective study involves 41 patients
treated by the principal author from 2001 to De-
cember 2012. Patients mean age was 12 years
(range: 6-43 years). 16 patients were male and 25
were female. Prospective long term follow up in-
cluded systematic evaluation of early and late
complications (dermatitis, perforation of the skin,

hematoma, or infection; and asymmetry, hyper-
trophic scar and keloid, alteration in sensitivity
and growth, or recurrence).
Photographs were taken preoperatively, at 6-

weeks postoperatively, and at late follow-up. We
recorded early and final outcome assessments,
too, including: basic goals of otoplasty11, patient
satisfaction, doctors’ satisfaction and measure-
ments of postoperative change of protrusion. Pa-
tient satisfaction and doctors’ satisfaction (by two
blinded physicians) were recorded referring to the
overall appearance and symmetry of the ears, us-
ing a visual analogue score (0-10) with 0 being
the worst possible and 10 being the best aesthetic
outcome. According to the marked scores the pa-
tients were divided into three groups: high satis-
faction (8-10), satisfactory (4-7), and unsatisfac-
tory (<4). Degree of protrusion was assessed pre-
and postoperatively by measuring the mastoid to
the helical rim distance at the upper border of the
helix and at the top of the ear canal; the mean was
then calculated. The difference between the pre-
and postoperative measurements was calculated
as the change of protrusion.

Surgical Technique
The patient was prepared and draped after lo-

cal anaesthesia. The areas to be corrected are de-
marcated and include creation of a new anthelical
fold, the elliptical retroauricular incision, and in
cases of lobule protrusion, the helical tail. Local
anaesthetic with adrenaline (lidocaine with 1 in
100,000 adrenaline) was infiltrated along the line
of the desired position of the refashioned antihe-
lix between the cartilage and the subcutaneous
tissues posteriorly. An elliptical excision of the
retroauricular skin was performed: the incision
begins at the retroauricular sulcus and should be
kept 1 cm away from the helical rim to permit the
use of glasses and to retain the natural appear-
ance.
After that, we demarcated the sulcus between

helix and antihelix with three-four gauge nee-
dles transfixed anteroposterior in the auricular
cartilage: these marks serve as guides for full-
thickness incision in the posterior face of the
cartilage. Joining these points we have access to
the anterior face of the cartilage. The skin was
undermined from the anterior face of the carti-
lage to expose the anthelical cartilage. Before
proceeding to the modeling of the antihelix, we
also performed an elliptical exeresis of the con-
chal cartilage if the patient had hypertrophy of
the concha (Figure 1A).
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Softening and reshaping of the antihelix. To
create a new antihelix fold we softened the an-
thelical cartilage adopting the consecutive use of
four surgical techniques (see Video 1, which
shows our surgical procedure for softening and
reshaping of the antihelix).

Step 1: The cartilage was shaped with hemi-
transfixing microincisions in the anterior face to

break its “spring” using a no.15 scalpel blade.
First we performed a series of parallel incisions,
and then we performed a second series of inci-
sions oriented transversely with previous, thus
forming a narrow texture. If incised in just one of
its faces, the cartilage tends to bend, causing con-
vexity of the incised face and concavity of the
opposite face (Figure 1B).

Figure 1. Otoplasty: surgical technique. A, Elliptical exeresis of hypertrophic conchal cartilage. B-E, Softening and reshaping
of the antihelix: Step 1, hemitransfixing microincisions in the anterior face of the cartilage with a scalpel blade (B); Step 2,
scoring of the antihelical fold with a needle (C); Step 3, squeezing of the cartilage with an Adson-Brows forceps (D); Step 4,
posterior mattress suture fixation of the re-created antihelix fold (E). F, Immediate postoperative photograph of the ear.

A B

C D

E F
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Step 2: The second step in cartilage weakening
consisted in the anterior scoring of the antihelical
fold with a 26-gauge needle. Scores were placed
on the entire anterior surface of the cartilage
making a full-thickness penetration (Figure 1C).

Step 3: We performed squeezing of it with an
Adson-Brown forceps. After repeating this step
for 6-7 times the cartilage was curved to the de-
sired position (Figure 1D).

Step 4: Maintenance of position of the new an-
tihelical fold was assured by placement of poste-
rior mattress sutures, which acted as an internal
mold allowing a smooth tense curve of the anti-
helix (Figure 1E). We used non-absorbable 6/0
nylon sutures. Bipolar diathermy was utilized to
achieve haemostasis. Skin closure was performed

with 4/0 nylon sutures. The dressing, which re-
mained in place for 7 days, was packed with
greasy gauze pad containing hyaluronic acid
sodium salt and fixed by a head bandage.

Results

Total number of ears that underwent surgery
was 71. All patients were operated by the same
surgeon (the author). The mean postoperative fol-
low-up period was 2 years.
The reported technique allowed for instanta-

neous reshaping of the cartilage, conferring a
natural appearance to the ears and patient satis-
faction in all cases (Figure 1F).

Figure 2. Two clustered column
histograms showing percent of pa-
tient satisfaction (A) and percent of
doctors’ satisfaction (B) in postoper-
ative follow-up.

B

A
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After early and late follow-up, no complica-
tions or sequel (such as hematomas, seroma,
cartilage infection, or necrosis) were observed
in this series of patients. The postoperative
scars were hidden on the posterior surface of
the auricle. None of the patients developed
keloids.
According to the patient’s satisfaction with the

results in terms of shape and symmetry, 35
(85.4%) patients were pleased and 6 (14.6%)
were satisfied (Figure 2A). Using the doctor’s
satisfaction outcome 31 (75.6%) patients scored
high and 10 (24.4%) patients ranked satisfactory
(Figure 2B). No patient developed a recurrence

or required a corrective secondary operation. Pre-
and postoperative photography of 3 illustrative
cases are presented (Figures 3, 4).

Cephaloauricular Measures
and Statistical Analysis
Mean pre-operative superior and middle

cephaloauricular distances were, respectively,
20.45 ± 3.32 mm (range 14-26 mm, p < 0.001) and
24.81 ± 2.03 mm (range 21-28 mm, p < 0.001).
At the 24 months follow-up mark, the measure-
ments were, respectively, 12.49 ± 2.92 mm (range
9-18 mm, p < 0.001) and 12.63 ± 1.15 mm (range
11–15 mm, p < 0.001; see Table I).

Figure 3. Two illustrative cases of bilateral prominent ears before and after otoplasty are shown. A 19-year-old female: pre-
operative front view (A) and front view 12 months postoperatively (B). And a 12-year-old boy: preoperative front view (C) and
one month postoperative front view (D).

A B

C D
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The mean postoperative change of protrusion
was 7.96 mm referring to the superior cephaloau-
ricular distance, while it was 12.18 mm consider-
ing the middle cephaloauricular distance.
Data are presented as mean. Student’s t test

(two samples) is used to calculate the p-values
and p < 0.05 is considered to be statistically sig-
nificant.

Discussion

Ears prominence should always be viewed in
the context of the individual facial structure, so
the choice of surgical technique should be adapt-
ed to every single patient with the aim of creating
well-shaped, symmetric and natural-appearing
ears, without evidence of manipulation1,30.

Figure 4. A 9-year-old girl with bilateral prominent ears. A, Preoperative front view. B, Postoperative front view after 4
months. C, Preoperative left lateral view. D, Four months postoperative left lateral view.

A B

C D
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Patient ears Age Distance from the ear to the head Distance from the ear to the head
at the superior helix (mm) at the top of the ear canal (mm)

the head at the top of the ear
canal (mm)

Before After Before After
surgery surgery* surgery surgery*

1R 19 25 17 27 12
1L 26 18 28 13
2R 9 24 16 26 15
2L 25 16 27 15
3R 10 24 16 27 14
3L 25 17 27 13
4R 17 20 10 23 13
4L 20 11 22 12
5R 11 14 10 22 11
5L 14 10 25 11
6R 10 16 11 22 12
6L 18 11 23 12
7R 7 19 9 26 15
7L 19 9 28 14
8R 13 25 17 28 13
8L 25 17 25 12
9R 8 21 10 22 11
9L 23 11 24 12
10R 15 23 15 27 12
10L 22 15 25 12
11R 28 18 9 24 12
11L 20 10 26 12
12R 7 18 11 24 11
12L 19 10 24 12
13R 43 15 10 23 13
13L 17 10 24 13
14R 11 23 17 26 12
14L 24 17 28 12
15R 10 25 16 27 12
15L 26 17 28 13
16R 6 17 10 22 11
16L 18 10 23 11
17R 7 17 9 23 12
17L 18 9 23 11
18R 13 19 12 25 14
18L 21 13 27 15
19R 8 19 10 22 13
19L 18 10 23 12
20R 11 24 16 27 14
20L 24 15 28 13
21R 9 13 10 24 15
21L 15 11 24 14
22R 7 18 9 23 13
22L 17 9 22 12
23R 11 18 10 25 14
23L 18 10 23 13
24R 15 23 11 25 12
24L 22 11 25 13
25R 10 24 14 26 13

Table I. Our series of 71 reshaped protruding ears on 41 patients: mean pre-operative superior and middle cephaloauricular
distances were, respectively, 20.45 ± 3.32 mm (range 14-26 mm, p < 0.001) and 24.81 ± 2.03 mm (range 21-28 mm, p <
0.001); the post-operative measurements were, respectively, 12.49 ± 2.92 mm (range 9-18 mm, p < 0.001) and 12.63 ± 1.15
mm (range 11–15 mm, p < 0.001). Data are presented as mean. Student’s t test is used to calculate the p-values and p < 0.05 is
considered to be statistically significant.

Table continued
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An aspect with significant impact on proce-
dure planning is the analysis of the cartilage con-
sistency4. The elastic properties of auricular carti-
lage are age dependent. If the cartilage is very
thin and soft (as it is before the age of 6 years),
the gentle suture technique described by Mus-
tardé28 with the use of non-absorbable suture ma-
terial is promising regarding the shaping of a new
antihelix, with a low recurrence rate. In contrast,
the use of softening-sculpting techniques or
sculpting-suture techniques is generally required
in cases of thick or stiff auricular cartilage or for
revision procedures to achieve sufficient weaken-
ing of the cartilage and shaping of the antihelix5.
In fact, sculpting techniques permanently al-

ter the structure of the auricular cartilage1,30:
cartilage tends to warp away from an injured
surface24, because of the so called “internal self-
locked stress system”. These interlocked stress-
es exist in intact cartilage as a result of its

growth pattern and there are released by a peri-
chondrial incision (break of cartilage
spring)24,31. Based on the studies by Gibson and
Davis24, as well as those by Stenström13 and
Chongchet25, numerous methods and their mod-
ifications have been presented over the last
years which achieve the desired shape of the
cartilage with scoring, incisions, grinding down
with diamond drills, rasps, needles, or Adson-
Brown forceps13,17,24,32-38. These procedures are
frequently performed in combination with mat-
tress sutures of absorbable or non-absorbable
suture material to keep the weakened cartilage
in the desired position36-38.
The purpose of all these techniques consists of

recreating of the antihelical fold, reducing the
concha and reducing the scaphomastoid angle.
Unfortunately, despite the multitude of surgical
techniques described, the ideal procedure is yet
to be found.

R, right; L, left.
* The reported post-operative superior and middle cephaloauricular distances were measured at 24 months of follow-up.

Patient ears Age Distance from the ear to the head Distance from the ear to the head
at the superior helix (mm) at the top of the ear canal (mm)

the head at the top of the ear
canal (mm)

Before After Before After
surgery surgery* surgery surgery*

25L 20 13 26 12
26R 8 17 10 22 11
26L 17 10 24 12
27R 13 21 13 24 14
27L 20 13 26 15
28R 15 19 12 23 12
28L 20 12 23 12
29R 9 24 15 27 13
29L 22 17 25 13
30R 9 23 15 26 13
30L 24 15 27 12
31L 14 24 16 27 14
32L 10 25 17 28 13
33R 11 23 16 26 11
34L 12 18 10 23 14
35R 8 23 15 27 12
36R 14 19 11 23 13
37L 9 24 15 27 13
38L 18 18 10 22 13
39R 12 20 10 25 11
40L 8 17 11 22 12
41R 7 18 9 21 11

Table I Continued. Our series of 71 reshaped protruding ears on 41 patients: mean pre-operative superior and middle
cephaloauricular distances were, respectively, 20.45 ± 3.32 mm (range 14-26 mm, p < 0.001) and 24.81 ± 2.03 mm (range 21-
28 mm, p < 0.001); the post-operative measurements were, respectively, 12.49 ± 2.92 mm (range 9-18 mm, p < 0.001) and
12.63 ± 1.15 mm (range 11–15 mm, p < 0.001). Data are presented as mean. Student’s t test is used to calculate the p-values
and p < 0.05 is considered to be statistically significant.
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A frequent unsatisfactory long-term outcome of
otoplasty is residual deformity and loss of correc-
tion with the rate of this complication increasing
with time postoperatively39,40. In fact, even if the
surgical technique is correctly performed, a recur-
rence with renew protrusion of the ears may occur.
We tried to avoid this problem by adopting the

use of more than one technique for weakening of
the auricular cartilage making it more malleable
and get a stable and lasting modification of its im-
printing, in accordance with the “theory of the car-
tilage behavior” proposed by Gibson and Davis24.
Our surgical procedure for cartilage weaken-

ing consists of four consecutive steps: longitudi-
nal and transverse incisions with a scalpel blade
(step 1), scoring with a needle (step 2), squeezing
with an Adson-Brown forceps (step 3) and poste-
rior mattress suture fixation (step 4) of the re-cre-
ated anti-helix fold. This way we achieved a
greater degree of softening of the cartilage than
the one obtainable by using a single technique as
reported in the literature by most authors.
Furthermore, our weakening procedure was al-

so effective in decreasing the natural tendency of
the cartilage to return to its original position due to
the “process memory”31. In fact, we stably modi-
fied the imprinting the cartilage, thanks to the
combination of the described above techniques.
The long-term outcome in our series has been

fully satisfactory: natural appearance, tactile sen-
sation, and malleability of the ear are similar to
those of ears that had no surgery.

Conclusions

The proposed surgical procedure for otoplasty
results in a high success rate with low morbidity.
It is a safe, simple, reliable, reproducible and ver-
satile method. Thus, we propose this combined
technique as an alternative approach to managing
the antihelix-scalpha-helix complex during cor-
rection of prominent ears deformity.
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