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INTRODUCTION

Treatments for congenital ear deformities include auricular 
molding and surgery. Although various surgical techniques have 
been devised by Furnas, Mustarde, and Strenstrum [1], the 
complication rates of otoplasty are as high as 10% [2]. Early 
complications include hematoma, infection, bleeding, allergic 

reactions, and necrosis, while hypertrophic scars, keloids, fistu-
lae, and recurrence are late complications [3].

The ear-molding technique was first described in the 1980s by 
Kurozumi et al. [4], who reported the successful correction of 
constricted ear deformities by splinting the ear with foam. This 
technique has been shown to be effective for correcting ear de-
formities during the neonatal period [5-12]. The advantages of 
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ear molding over otoplasty include fewer complications and a 
lower potential for psychological distress.

Recent studies have emphasized the timely application of 
molding techniques. Byrd et al. [5] contended that outcomes 
were clearly improved by initiating molding in neonates within 
the first 5–7 days, as results were suboptimal after 3 weeks of 
life. Doft et al. [6] similarly found that the period of molding 
could be reduced to 2 weeks if initiated within the first week of 
life.

We recently started ear molding with the EarWell Infant Ear 
Correction System (Becon Medical Ltd., Naperville, IL, USA) 
in infants with congenital ear deformities. However, patients 
visiting our clinic were often past the ideal age for ear molding. 
Our efforts focused on the immediate and long-term outcomes 
of this technique, particularly in older patients.

METHODS

Patients with congenital auricular deformities were treated with 
the EarWell Infant Ear Correction System and followed up over 
16 months from July 2014 to November 2015 at our institution. 
Patients and their parents were either referred by pediatricians 
or were self-motivated to seek care. The array of ear deformities 
included constricted ear, Stahl ear, prominent ear, and cryptotia. 
Children with microtia or over 8 weeks of age were excluded. 

The molding system employs a simple structured method in-
volving a cradle with a cap, a small rigid retractor, and a soft con-
chal former. Application is performed in various ways, with tap-
ing depending on the type of deformity and the portion of the 
ear affected. This ready-made device comes in medium and 
large sizes that can be adjusted to the ear shape. 

The cradle surrounds the affected ear, adhering to the postau-

ricular skin. Its posterior strut is used to revise the superior crus 
of the antihelix, positioning the retractor and conchal former as 
needed to reshape specific deformities. The retractor applies 
pressure to the helix, correcting a deformed rim and incurved 
scaphoid fossa, the conchal former reverses a protruding con-
chal strut, and the cap stabilizes the device, exerting consistent 
pressure on the retractor (Fig. 1).

Patients wear the device for 24 hours daily, and it is reapplied if 
the adhesive loosens. Gauze may be added to decrease pressure 
should blanching of the skin occur. Our patients were followed 
for 2 weeks after initiation, and the shape of the auricle was as-
sessed on every visit. The molding apparatus was left in place for 
2 additional weeks after corrective effects were achieved. If skin 
irritation or ulceration developed, the device was removed.

A retrospective study was conducted of all patients who un-
derwent molding therapy. Data on demographics, manner of 
recognition of the deformity and referral to our institution, 
types of deformities, and duration of treatment were collected 
from clinical charts. Parents were also surveyed to ascertain the 
degree of improvement and level of procedural discomfort at 
the end of treatment. Parents were also surveyed about changes 
in the shape of the molded auricle and overall satisfaction 1 year 
after the completion of treatment. Procedural pain, degree of 
improvement, and overall satisfaction were scored based on se-
verity (Table 1). Changes in the shape of the molded auricle 
were classified as worsened, unchanged, or improved. Photo-
graphs were taken before and after treatment.

RESULTS

A total of 33 ears in 21 consecutive patients were treated with 
the EarWell Infant Ear Correction System. Five ears in 3 patients 

Fig. 1. EarWell Infant Ear Correction System in place

(A) Posterior cradle and retractor 
in place. (B) After application of 
all devices, including an anterior 
cradle (cap).
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were excluded from analysis due to loss to follow-up. A total of 
28 ears in 18 patients (13 males, 5 females) were ultimately 
studied, with 10 patients having bilateral deformities. The aver-
age age of patients was 22.6 days (range, 5–52 days). No patient 
had a family history of ear deformity. First-born children com-
prised 84% of the subjects (15 of 18), and the other 3 were sec-
ond-born. Nearly all births (17 of 18, 94%) were vaginal deliver-
ies, with one Cesarean section. A single instance of penoscrotal 
hypospadias was the sole comorbid condition encountered (Ta-
ble 2).

Deformities of 21 ears in 13 patients (72.2%) were first recog-
nized by parental observation. Ear deformities in the remaining 
5 patients (27.8%) were initially identified by newborn nursery 
healthcare providers. Of the 13 patients in which deformities 
were first recognized by parental observation, only 2 were re-
ferred by pediatricians. Parents of the other 11 patients learned 
of molding online or from friends with children, prompting vis-
its to our clinic. In 2 of the 5 patients recognized by healthcare 
providers, consultations were also independently motivated as 
opposed to direct referrals.

The average treatment period was 32.7 days (range, 24–53 
days). The types of deformities were as follows: (1) constricted 
ear (18 of 28, 64.2%), (2) Stahl ear (6 of 28, 21.4%), (3) promi-
nent ear (2 of 28, 7.1%), and (4) cryptotia (2 of 28, 7.1%).

Of the molded ears, 89% (25 of 28) had improved by the end 
of treatment, with 46% (13 of 28) rated as exhibiting good or 
excellent improvement and 43% (12 of 28) rated as exhibiting 
fair improvement. The average score for the degree of improve-
ment, rated on a 5-point scale, was 3.5. All patients who started 
the therapy within 3 weeks (16 ears in 9 patients) showed favor-
able outcomes (Fig. 2).

Only 3 ears showed unsatisfactory outcomes after molding. 
These 3 ears (10.7%) were rated as very poor or poor. All cases 
with unfavorable outcomes were patients who started the thera-
py after 3 weeks. In remaining 9 ears in 6 patients with delayed 
presentation, improvement was rated as fair or good.

The average score for the degree of procedural discomfort was 
2.6. None of the patients withdrew from the study due to proce-
dural discomfort.

Twelve months after the last follow-up visit, the shapes of all 
28 ears were either unchanged (10 of 28, 35.7%) or improved 
(18 of 28, 64.3%). The average overall satisfaction score was 3.6. 
The parents of 55.6% of patients (10 of 18) were somewhat sat-
isfied or very satisfied with the therapeutic outcomes. 

DISCUSSION

The incidence of congenital ear deformities varies among popu-
lations, ranging from 15% to 55% [5,13]. A completely devel-
oped but distorted pinna is characteristic of congenital ear de-
formities, whereas soft tissue or cartilage is deficient in ear mal-
formations [10]. Patients with congenital ear deformities tend 
to suffer psychological distress manifesting as anxiety, low self-
esteem, and behavioral problems [14,15]. One retrospective 
study showed that patients with protruding ears had an in-
creased risk of depression, poor academic achievement, and low 
self-esteem [16].

In the first few days after birth, maternal estrogen promotes 
exceptional cartilaginous plasticity in the neonatal ear. However, 
estrogen levels peak at day 3 and return to baseline levels after a 

Post-treatment score 1 2 3 4 5

Immediately
   Procedural discomfort Very mild Mild Moderate Severe Very severe
   Degree of improvement Very poor Poor Fair Good Excellent
After 12 mo
   Overall satisfaction Very dissatisfied Somewhat dissatisfied Neutral Somewhat satisfied Very satisfied

Table 1. Scoring of the questionnaire

Parameter No.

Patient population 18
Ears treated 28
Sex
   Male 13
   Female 5
Sides involved
   Unilateral 8
   Bilateral 10
Family history
   Yes 0
   No 18
First-born status
   Yes 15
   No 3
Delivery method
   Normal spontaneous vaginal delivery 17
   Cesarean section 1
Comorbid conditions
   Penoscrotal hypospadias 1
   None 17

Table 2. Patient demographics
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week [11]. An estrogen-related increase in hyaluronic acid is 
thought to be responsible for this flexibility [5]. It is further ac-
knowledged and readily apparent that favorable outcomes of ear 
molding are diminished by delayed treatment, which increases 
the number of patients seeking otoplasty.

In our study, only 2 patients began molding therapy within 1 
week of birth. Half of the patients (16 ears in 9 patients) started 
the therapy within 3 weeks of birth. Treatment in the other half 
(12 ears in 9 patients) started after 3 weeks. According to our 
survey results, lack of awareness was the primary reason for de-
layed presentation. Only 10.7% of deformities (3 of 28) were 
both discovered and referred by healthcare providers. The dura-
tion of treatment was longer in patients with delayed presenta-
tion. Treatment took 34.1 days in patients who started the ther-
apy after 3 weeks of age and 31.6 days in patients who started 

the therapy within 3 weeks. For more favorable outcomes and 
shorter treatment times, early recognition and referral by staff in 
newborn nurseries are critical.

Parents of patients reported improved shaping in 89% of ears 
(25 of 28) and unsatisfactory results in 3 cases. All of these un-
satisfactory cases were constricted ears and the patients were 
over 3 weeks of age when the molding technique was initiated 
(22, 33, and 37 days, respectively). The parents of 1 unsatisfac-
tory case reported very severe procedural discomfort with a 
pressure ulcer. The total treatment duration was prolonged (53 
days) and the outcome was rated as poor in this case.

All ears were unchanged (n = 10, 35.7%) or improved (n = 18, 
64.3%) at 12 months of follow-up. None of the ears exhibited a 
worse shape. Matsuo et al. [13] reported auricular deformity 
rates of 55.2% at birth, 31.7% at 1 month, and 16.1% at 1 year in 

Fig. 2. Favorable outcomes premolding and postmolding

Eighty-nine percent of molded ears (25 of 28) improved by the end of treatment, with 46% (13 of 28) rated as exhibiting good or excellent im-
provement and 43% (12 of 28) rated as demonstrating fair improvement. All patients who started the therapy within 3 weeks of birth (16 ears in 
9 patients) showed favorable outcomes. These are examples of preprocedure and postprocedure photographs of patients with favorable out-
comes. (A) Constricted ear, preprocedure; 23 days old. (B) Constricted ear, postprocedure; after 26 days, at the end of treatment. (C) Stahl ear, pre-
procedure; 29 days old. (D) Stahl ear, postprocedure; after 32 days, at the end of treatment. (E) Cryptotia, preprocedure; 9 days old. (F) Cryptotia, 
postprocedure; after 26 days, at the end of treatment. (G) Prominent ear, preprocedure; 14 days old. (H) Prominent ear, postprocedure; after 25 
days, at the end of treatment.
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a Japanese population. That is, more than half of the untreated 
ears at 1 month had spontaneously resolved at 1 year. The oc-
currence of improvements 12 months after the end of treatment 
in our study might reflect this pattern of self-correction.

This self-correction rate of more than 50% in the Japanese 
population is higher than the figure of 30% that has been report-
ed in Cacausians [17]. A higher self-correction rate might imply 
greater plasticity of the auricluar cartilage in Asians than in Cau-
casians. We hypothesize that the reasonable outcomes in the rel-
atively old patients in our study resulted from this racial differ-
ence. Further studies with larger populations should be con-
ducted to confirm this hypothesis.

Regarding the self-correction rate, controversy may exist re-
garding the possibility of unnecessary treatment. However, it is 
still not possible to predict which ears will undergo spontaneous 
resolution. Moreover, Byrd et al. [5] showed a correction rate 
with the molding technique ( > 90%) that was significantly 
higher than the self-correction rate. Our study found a similar 
overall improvement rate of 89%.

We applied the molding technique using the EarWell Infant 
Ear Correction System in relatively older patients up to 8 weeks 
of age, and most patients exhibited improved shapes after ap-
proximately 4 weeks of treatment. After 1 year of follow-up, 
these outcomes were well maintained. Patients past the ideal age 
at presentation can still be candidates for the molding tech-
nique. 

Although most studies agree that earlier molding therapy 
seems to allow a shorter treatment time and leads to better out-
comes, opinions on the maximum age limit range from neo-
nates to 3–6 months of age, and no consensus yet exists [11]. In 
order to determine the maximum age, the molding device, its 
tolerability by patients, and recurrence rate over time should be 
considered. Studies have reported that more rigid fixation al-
lows correction in much older children. Yotsuyanagi et al. [12] 
reported successful correction in patients up to 14 years of age; 
however, children older than 3 years of age did not tolerate the 
molding therapy well and the recurrence rate was also relatively 
high (12%). 

The limitations of this study include the retrospective study 
design, in addition to the small number of patients with various 
types of deformities. The latter factor precludes any meaningful 
statistical analysis. Twelve months of follow-up may be insuffi-
cient to conclude that the treatment outcomes can be main-
tained over time. Since the growth of auricular width and height 
is complete around the ages of 6 and 12 years, respectively [18], 
the final outcomes should be evaluated later in life. The absence 
of objective tools for evaluating outcomes is another limitation 
of this study. Our data relied on the parents’ observations of the 

outcomes, which is not objective. Further studies in the future 
involving objective criteria for evaluation and a larger group of 
subjects with diverse conditions will assist in developing general 
guidelines for congenital ear deformity treatment. 
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