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a b s t r a c t

Introduction: Prominent ears are seen in approximately 5% of the population. This benign condition can
be treated surgically to reduce or prevent psychological and social problems, most commonly in children
before the start of school. Our aim was to examine the demographic characteristics of patients under-
going prominent ear surgery in Finland, and compare findings with international data.
Methods: A retrospective study of all the patients treated for prominent ears in our academic tertiary
care referral center during 2007-2011 was performed to gather demographic details of operated patients.
A systematic review of published series of prominent ear surgery after the year 2000 was performed to
gather demographic details for international comparison.
Results: A total of 180 patients were operated in our institution for prominent ears, most of the cases
(78.9%) were bilateral. Age at operation ranged between 3 and 36 years, with mean of 9.2 y and median
of 7 y. The most common reason for seeking operative treatment was aesthetic complaint, followed by
bullying.
Review process gathered 20 publications, describing a total of 4433 patients who had been operated for
prominent ears. There was wide variation the mean age at operation, ranging 7-38 y while the mean
overall was 15.0y. Gender distribution of patient samples was also very variable, with percentage of
females ranging from 38 to 71% (overall 52%). There was also considerable variation in the tendency to
perform unilateral operations: from 0% up to 21% of the reported population. There were no statistically
significant correlations linking these demographic variables, though there was a trend that females are
more likely to have this operation performed at an older age.
Conclusions: The treatment culture of prominent ear surgery varies substantially in international com-
parison. The age at which this operation is performed showed most variation. Omitting some of the basic
demographic variables while reporting the results of surgery was common in the reviewed publications.

© 2017 Published by Elsevier Ireland Ltd.
1. Introduction

The diagnosis of prominent ears is always subjective. Although
extensive measurements of auricular dimensions and angles are
available, the definition of “normal” or “prominent” is obscure. The
prevalence of prominent ears has suggested to be approximately 5%
[12]. Otoplasty is one of the most common pediatric otorhinolar-
yngological operations. Indications are mainly aesthetic although
functional problems are also possible. Corrective procedures are
performed in awide variety of settings: in private and public clinics,
ryngology and Head & Neck
0029 HUH, Helsinki, Finland.
).
by plastic surgeons and otolaryngologists, to pediatric and adult
patients [16]. (see Figs. 1 and 2).

Surgical correction of prominent ears is usually done from
approximately age 4e5 onwards, when the size of auricle ap-
proaches adult dimensions [1] and good compliance in the post-
operative period can be expected [8]. Timing the surgery before the
start of school is a common goal in order to prevent incidents of
bullying [12], but significant proportion of operations are done also
in the adulthood. The scientific literature regarding prominent ear
surgery has been mainly focused on description of specific variants
in the surgical techniques, reflected by over 200 published tech-
nical variants [12].

We wanted to study the demographics of otoplasty based on
published patient series in different populations. A patient series
from our own department was gathered for comparison.
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Fig. 1. Gender distribution of patients operated for prominent ears in international comparison.
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Fig. 2. Mean age of patients operated for prominent ears in international comparison. Publications with age limits in material omitted.
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2. Patients and methods

2.1. Data from our institution

HUH is a tertiary care referral center attending specialist level
health care to approximately 1.5 million people in Southern
Finland. Electronic hospital records (covering years 2007e2011)
were searched to identify all patients referred because of promi-
nent ears to the Department of Otorhinolaryngology and Head &
Neck surgery. The identification was based on the ICD-10 code
Q17.5. Data on patient demographics and surgical notes were
gathered. The reason for referral was categorized as follows: (1)
aesthetic dissatisfaction, (2) bullying, (3) functional reasons, (4) not
specified. In addition, we collected data on gender, age at operation,
unilateral or bilateral procedure, and primary or revision otoplasty.
2.2. Literature search

A literature search of the PubMed database for search term
‘‘otoplasty” was performed. The search was limited to publications
in English and years 2000e2016. Abstracts were reviewed to
identify publications with patient series of at least 100 patients.
This review process gathered 20 original articles for demographic
analyses.

The Statistical analysis was performed using the Statistical
Program for Social Sciences (SPSS for Windows, Version 22.0 sta-
tistical software; SPSS Inc, Chicago, IL, USA). Correlations were
analyzed by calculating Pearson correlation coefficients. P-values
were all two-tailed and the significance level was set at 0.05.

Institutional review board approval was obtained for this
retrospective study based on hospital records only.
3. Results

We were able to identify 180 patients who had a surgical
operation performed for uni- or bilateral prominent ears in our
department (Table 1). The majority of patients were female (58%),
age at operation ranged from 3 to 36 years, with a mean of 9.2 y and
median of 7 y. The operation was bilateral in 142 cases (79%).

The indication for surgery was clearly described in majority of
Table 1
Characteristics of patients operated for prominent ears in our institution.

Number of patients

Total 180
Female 103 (57.2%)
Male 77 (42.8%)

Age at operation (y)
Mean 9.2
Median 7
Range 3e36

Primary operations 171 (95%)
Revision operations 9 (5%)

Side of prominent ear operation
Right 17 (9.4%)
Left 21 (11.7%)
Bilateral 142 (78.9%)

No reason for referral specified 30 (16.7%)
Reason(s) for referral specified 150 (83.3%)
Aesthetic complaint 94 (62.7% of 150)
Bullying 44 (29.3% of 150)
Functional problems 21 (14% of 150)
cases (150/180, 83%). Aesthetic complaint was most common (94/
150, 63%), followed by bullying (44/150, 29%) and functional
complaint (21/150, 14%). Functional complaints included painful
twisting when sleeping, increased tendency for sunburn/frostbites
and problems with headgear (hats, glasses, hearing aids etc.) For
the subgroups with only one listed indication, aesthetics had a
mean age of 8.9 y (median 7 y, n ¼ 84), bullying mean age of 8.7 y
(median 8 y, n ¼ 38) and functional problems mean age of 13.0 y
(median 11 y, n¼ 21). Vast majority of the operations were primary
otoplasties (171 cases, 95%).

Our literature search revealed 20 original publications (English
language, more than 100 patients) resulting a total of 4433 patients
after our cohort is included (Table 2). The age at operation ranged
from 2 to 66 years, with a mean of 15 years (excluding publications
with age limits, n ¼ 3011). The gender distribution was even (52%
female, n ¼ 3840). However, the gender distribution in different
publications ranged from 38 to 72% being females. The number of
bilateral or unilateral procedures was reported for a total of 2249
patients, of those 92% were bilateral (n ¼ 2432) and 8% unilateral
(n¼ 183). The percentage of bilateral cases in different publications
varied from 79 to 100%. The distribution of primary or revision
operations in the published series were mostly omitted, and no
meaningful overall average could be calculated. The rate of revision
operation ranged from 0% to 33.8% for those reported (Table 2).

No statistically significant correlations were found between the
demographic variables.

The gender distribution in a sample (percentage of females)
correlated with mean age at operation by Pearson correlation co-
efficient 0.53 (p¼ 0.063). The percentage of bilateral operations in a
sample correlated with mean age at operation by Pearson corre-
lation coefficient 0.22 (p ¼ 0.57). The gender distribution in a
sample (percentage of females) correlated with percentage of
bilateral operations by Pearson correlation coefficient 0.26
(p ¼ 0.43).

4. Discussion

The diagnosis of prominent ears is subjective. As aesthetic
complaints are the most common indication for surgery, we ex-
pected variations also in the demographics of published patient
series. The greatest variation was observed in the age at surgery.
The mean age at operation was youngest in the two publications
from Canada, approximately 7 years [6,15]. In addition to these two
publications, only in series published from Turkey, United Kingdom
and our series (Finland) had age average below 10 years [18,23]. The
oldest patients were in a series from USA (mean 38 years) [27], and
an age average older than 20 years was reported in two publica-
tions from Brazil [14,25], one from Spain [7] and one from Turkey
[11].

Whether the variation in the age at surgery reflects true dif-
ferences in different populations rather than publication can be
discussed. There was no obvious bias in the reporting institutions,
as both ends of the variation included plastic surgical and otorhi-
nolaryngological units as well as university and private hospitals. It
is possible, that in some countries, institutions operating more
adults aremore active in reporting their results. However, as almost
all 20 publications also reported pediatric cases this seems to be an
unlikely explanation. It seems reasonable to assume that variation
in age at operation reflects true differences in operative cultures.

In countries with a strong funding for public sector hospitals,
such as Finland, it can be expected that the results are more or less
extrapolated to the country as a whole. However, the influence of
privately funded clinics is greater in countries such as USA, leading
to greater variation within a country. Aesthetic and cosmetic sur-
gery is much more common in Brazil and USA than other countries



Table 2
Publications of prominent ear surgery with at least 100 patients from 2000 to 2016.

Location (First author) Publication
year

Sample
size

Female - male
(%)

Age (mean,
y)

Age (range,
y)

Bilateral - unilateral
(%)

Revision operations included in published
series (%)

Canada (Caouette-Laberge L) [6] 2000 500 45e55 7.3 2e53 95e5 0
United States (Yugeros P) [27] 2001 100 71e29 38 4e66 93e7 NA
Turkey (Peker F) [17] 2002 178 46e54 NA 7e38 93e7 NA
United Kingdom (Bulstrode NW)

[4]
2003 114 50e50 18.3 3e66 88e12 NA

United States (Burstein FD) [5] 2003 100 NA NA NA 100e0 NA
United States (Stucker FJ) [24] 2003 329 NA NA NA NA NA
United Kingdom (Mandal A) [13] 2006 203 38e62 9 (median)* 5e16* 100e0** NA
Germany (Werdin F) [26] 2007 278 54e46 NA 5e65 NA NA
Italy (Salgarello M) [20] 2007 135 62e38 13 4e34 97e3 NA
Canada (Olivier B) [15] 2009 104 38e62 7.1 NA 95e5 NA
Switzerland (Schlegel-Wagner

C) [21]
2010 222 62e38 11 3e31 NA 0

Brazil (Maricevich P) [14] 2011 111 72e28 28.2 5e65 NA NA
Brazil (Ribeiro JAS) [19] 2012 897 52e48 17 5e65 NA 33.8
Germany (Bermueller C) [2] 2012 164 64e36 11 5e42 NA 12.2
United Kingdom (Sinha M) [22] 2012 227 38e62 NA* 6e16* 92e8 NA
Spain (de la Fuente A) [7] 2012 100 68e32 22.4 NA 96e4 NA
Turkey (Songu M) [23] 2014 107 40e60 8.4* 4e16* 85e15 NA
United Kingdom (Raunig H) [18] 2014 164 NA 9.4 4e32 82e18 NA
Turkey (Irkoren S) [11] 2014 100 65e35 20.6 6e55 90e10 NA
Brazil (Ungarelli LF) [25] 2016 120 55e45 24.9 NA 100e0** 0
Finland (Kajosaari L) 2016 180 57e43 9.2 3e36 79e21 5.0

NA ¼ Not available.
*Adult patients excluded from the study.
**Unilateral cases excluded from the study.
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in the review material [10]. Cosmetic surgery is constantly gaining
popularity and reflects also trends in the economy [3]. In preschool
children, the choice to pursue surgical treatment for prominent
ears is highly dependent on parental opinion and more focuses on
preventing possible future bullying, while with increasing age the
decision is more individual and more guided by self-esteem/body
image and possibly history of already realized bullying [9]. Thus
the context and surroundings in which and individual receives
prominent ear surgery can be very different.

Also gender distribution showed considerable variation,
although in the pooled results for 3840 patients, the distribution
was even with 52% of patients being female. Four publications
broke the 65e35 female-male ratio: In two of these publications
(USA, Brazil), more than 70% of operated patients were female
[14,27]. The mean age of patients in these four were among the five
publications with the highest mean age at operation. However, the
correlation between the gender distribution and mean age at
operation did not reach statistical significance (Pearson correlation
0.53; p ¼ 0.063). In the three publications that reported a male
percentage over 60% two were limited only to pediatric cases (both
fromUK) [13,22] and the third had the lowest reported mean age of
the entire reviewmaterial (Canada) [15]. These results suggest that
relatively more males receive prominent ear surgery at an earlier
age compered to age groups older than 20 years where females are
the majority.

Unilateral operations for prominent ears comprised 8% of pa-
tients overall, ranging from 0 to 21% in different populations. The
tendency to perform unilateral procedures was most common in
our institution (21%) followed by the patient series from Turkey and
UK, where unilateral procedures constituted at least 15% of the
operations [18,23]. There are two possible explanations for the
imbalance in the uni-vs bilateral operations: (1) It is possible, that
unilateral prominence is more common in certain populations or
(2) There is difference in the treatment culture regarding the
operation. By operating both ears it might be easier to reach sym-
metric results. However, to our knowledge there are no studies on
the patient satisfaction regarding uni- or bilateral operations. This
would be important as operating both ears naturally increases the
complication risks (keloid formation, postoperative infections and
bleeding).

The specific techniques used in otoplasty showed considerable
variation, as could be expected. Anatomic details and the surgeon's
preference form the basis of decisionmaking, influenced also by the
treatment culture of the institution where surgery is performed. As
numerous technical variants give comparable results, the field can
be expected to remain heterogeneous in this matter. The rates of
revision surgery or surgical complications were reported only in a
fraction of articles included in Table 2, and thus omitted from our
analysis.

5. Conclusions

The wide variation seen patients receiving surgery for promi-
nent ears reflects differences in treatment culture between indi-
vidual institutions as well as between countries, especially
regarding age at operation.
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