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Background: Secondary to circulating maternal estrogens, a baby’s ear carti-
lage is unusually plastic during the first few weeks of life, providing an oppor-
tunity to correct ear deformities by molding. If molding is initiated during the
first days of life with a more rigid molding system than previously described in
the literature, the authors hypothesized that treatment time would be reduced
and the correction rate would increase.

Methods: An interdisciplinary team identified and assessed all infants born
with ear deformities at New York-Presbyterian Hospital/Weill Cornell Medi-
cal Center. The authors conducted a prospective, institutional review board—
approved study on the first consecutive 100 infants identified. Parents were
surveyed initially, immediately after treatment, and at 6 and 12 months.
Results: One hundred fifty-eight ears in 96 patients underwent ear molding using
the EarWell Infant Ear Correction System. Eighty-two percent of the children had
the device placed in the newborn nursery and 95 percent had it placed before 2
weeks of life. Average treatment time was 14 days, and 96 percent of the deformi-
ties were corrected. Complications were limited to mild pressure ulcerations. Nine-
ty-nine percent of parents stated that they would have the procedure repeated.
Conclusions: The molding period can be reduced from 6 to 8 weeks to 2 weeks
by initiating molding during the first weeks of life and using a more secure and
rigid device. Through an interdisciplinary approach, the authors were able to
identify patients and to correct the deformity earlier and faster than has been
previously published, eliminating the need for surgical correction in many
children. (Plast. Reconstr. Surg. 135: 577e, 2015.)

CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

hildren and adults with ear deformities
experience significantly more psychological
distress, anxiety, self-consciousness, behav-
ioral problems, and social avoidance than those
with normally shaped ears."” Although otoplasty
is a surgical option to correct ear deformities,
there are potentially significant complications
to this procedure, including residual deformity,
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hematoma, cellulitis, and the need for additional
surgery. During the neonatal period, ear mold-
ing is a proven, noninvasive alternative for babies
born with abnormally shaped ears.>"

During the first few days of life, the auricu-
lar cartilage has an unusual plasticity, because of
circulating maternal estrogens; these hormones
peak at day 3 and return to baseline during week
6. It is hypothesized that hyaluronic acid, a key
component in ear cartilage, is elevated by circu-
lating estrogens and is responsible for the mal-
leable nature of the newborn ear. Therefore,
there is a short, privileged time during which ear
deformities can be corrected without surgical
intervention.?

Clinicians have demonstrated that up to 30
percent of newborns born with an ear defor-
mity will self-correct.>!' However, there is no
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scientific method of predicting which cases
these will be.'"'2 Moreover, it has been observed
that molding is more successful when initiated
before the infant is 6 weeks old.*® Without early
correction, many children will require otoplasty
during childhood.

Previously, ear molding has required the use of
various molds, feeding tubes, surgical tapes, and
splints, which are cumbersome for mothers and
difficult to keep in position.”™!*>1> The EarWell
Infant Corrective System (Becon Medical Ltd.,
Naperville, I11.) is an approved adhesive appliance
that attaches to the child’s skin to mold the ear
into a normal anatomical shape. A recent study
revealed that this device corrects 90 percent of all
infant deformities with better aesthetic detail than
was achieved with previous molding techniques or
through surgical intervention.’

This article presents our experience in treat-
ing 100 consecutive infants using the EarWell
Infant Corrective System, a more rigid device than
what was previously used. We hypothesized that
early capture and treatment of ear deformities
would reduce the molding period and improve
outcomes. This study also examines the parents’
perspectives to improve on prior studies and to
refine indications and limitations of ear molding.

PATIENTS AND METHODS

In the well-baby newborn nursery of New
York-Presbyterian Hospital /Weill Cornell Medical
Center, the pediatric staff identified ear deformi-
ties during the initial physical examination and
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referred patients to the senior author (M.A.D.)
for evaluation. A prospective, institutional review
board—-approved study was conducted on the first
consecutive 100 patients with ear deformities that
were amenable to molding. The children had
only deformational abnormalities, in which the
anatomy of the ear could be corrected if digital
pressure was applied. All children were screened
for hearing before evaluation for molding. All
children in the study had normal hearing screens.
The children were screened for comorbidities by
chart review and parent report.

Children with varying deformities were invited
to participate in the study; deformities included
constriction, cryptopia, helical rim, prominent,
conchal strut, and Stahl deformities. Children
were excluded from the study if they had micro-
tia, were older than 6 weeks, weighed less than 5
Ib, were younger than 34 weeks’ gestational age,
and/or required advanced care in the neonatal
intensive care unit.

The EarWell Infant Ear Correction System was
used to mold each deformed ear, as it had shown
superior results in the literature.® The EarWell
includes a cradle, retractors, conchal former, and a
cap (Fig. 1). The device is made in both a medium
and large size. Itis a prefabricated device thatis then
modified to fit the baby. Retractors and a conchal
former are carefully placed to correct the baby’s
unique ear deformity. The device cradle encircles
the ear by adhering to the infant’s skin. The pos-
terior strut of the cradle supports and reforms the
superior crus of the antihelix. The retractors place
tension on the helix to round a misshapen rim

Fig. 1. The EarWell Corrective Infant System is composed of an anterior (cap) and posterior cradle,
retractor, and a conchal former (left). A newborn baby with the EarWell in place (right).
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and to create a concave scaphoid fossa. The con-
chal former is used to correct a prominent conchal
strut. The cap secures the device and places a con-
stant pressure on the retractors. If there is blanch-
ing of the ear skin, gauze can be added to reduce
the pressure. It is important to explain to parents
in cases of unilateral ear deformities that the goal
is to correct the anatomy of the deformed ear, not
to guarantee symmetry between ears. Although
after treatment most ears do appear symmetric, it
is impossible to achieve absolute symmetry.

During the initial patient visit, standard pre-
treatment photographs were taken and the device
was placed. Children wore the splints for 24 hours
per day and had them changed only when the
adhesive loosened. The patients were followed on
a weekly basis during molding. Treatment contin-
ued until 1 week after normalization of the ear
anatomy was achieved or until 6 weeks of treat-
ment. The treatment was also stopped if serious
skin irritation or skin ulceration occurred. Par-
ents completed surveys during the initial visit, at
the final visit, and after the follow-up periods of
6 and 12 months. Correction of an ear deformity
was evaluated by the clinical judgment of attend-
ing plastic surgeons and parental assessment.
Before completing the postprocedural assessment
of correction, parents reviewed preprocedure and
postprocedure photographs and compared these
photographs to a photograph of an anatomi-
cally normal ear. Attending plastic surgeons also
reviewed the preprocedure and postprocedure
photographs to confirm parental assessment.

The parents completed the surveys, which
documented patient demographics, family his-
tory, satisfaction, ease of use, and complications.
The surveys were based on questions asked in the
Glasgow Children’s Benefit Inventory,'® the Infant
Toddler Quality of Life tool,’” and previous ear
molding studies.*®

There were 100 consecutive patients treated
with the EarWell System from December of 2010
to February of 2013. Fifty-four percent of patients
were boys and 46 percent of patients were girls.
Four patients were excluded from the study results.
Of these four, three children were older than 6
weeks and one set of parents stopped treatment
after 4 days, as they did not like the appearance of
the device. In total, 158 ear molding procedures
were included in this study on 96 patients.

The majority of participants were Cauca-
sian (69 percent). Other ethnicities represented

included Asian (15 percent), Hispanic (4.5 per-
cent), Indian (5 percent), Middle Eastern (4
percent), African American (2 percent), and an
unknown donated egg (0.5 percent). Ninety-one
percent of participants did not have a familial his-
tory of ear deformities and 9 percent reported a
first-degree relative with a deformity. Sixty-one per-
centof the children were first born. Sixty-six percent
of babies were delivered vaginally and 34 percent
were delivered by means of cesarian birth. None of
the children had serious comorbid conditions and
there were no statistically significant maternal risk
factors to develop a deformity (Table 1).

Table 1. Patient Demographics*

Category No. (%)
No. of patients 96 (100)
Total no. of ears 158 (100)
Sex
Male (total ears) 85 (54)
Female (total ears) 73 (46)
First born
Yes 96 (61)
No 62 (39)
Ears
Bilateral 62 (65)
Left 24 (25)
Right 10 (10)
Age at placement
<1 wk 130 (82)
<2 wk 20 (13)
2-6 wk 8 (b)
Family history
Yes 14 (9)
No 144 (91)
Baby comorbidities
Hip dysplasia 2 (1)
Tethered tongue 2(1)
Other (none requiring ICU care) 10 (6)
None 144 (91)
Pregnancy complications
Diabetes 6 (4)
Breech 4 (3)
Preeclampsia 3 (3)
Short cervix 2(1)
T-shaped uterus 2 (1)
Anemia 2 (1)
Elevated mercury 1 (1)
None 138 (87)
Maternal medications
Synthroid 12 (8)
Insulin 5(3)
Fertility treatments 4 (3)
Lexaprot 2(1)
Zantacy 2 (1)
None 133 (84)
Delivery method
Vaginal 105 (66)
Cesarian 53 (34)

ICU, intensive care unit.

*The first 100 consecutive patients were included in the study. Four
patients were excluded because of age older than 6 wk (n = 3) or short
treatment time (n=1). Numbers are based on the total number of ears.
fForest Laboratories, New York, N.Y.

{Boehringer Ingelheim, Ingelheim, Germany.
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The treatment was initiated within the first 2
weeks of life for 95 percent of the infants. Eighty-
two percent of devices were placed in the new-
born nursery. Children were treated for a variety
of deformities, including helical rim (38 percent),
Stahl (25 percent), constricted ear (18 percent),
cryptotia (18.5 percent), and prominent conchal
strut (0.5 percent) (Fig. 2). The average treatment
time was 14 days (range, 7 to 42 days). Ninety-six
percent of parents rated the duration of molding
as appropriate, 1 percent thought the treatment
was too long, and 3 percent reported that it was
not long enough.

Ninety-six percent of parents rated the out-
comes as excellent or greatly improved (Fig. 3).
Treatment was considered not successful for six
infants who had recurrent deformities (two chil-
dren) or who were only mildly improved (four
children). Three percent of the children experi-
enced mild pressure ulcerations that were treated
with topical bacitracin or required no treatment.
All parents were counseled about the possibility of
a pressure sore occurring. Parents were asked to
call the senior author (M.A.D.) if they noted a foul
odor or discoloration of the adhesive. No parents
reported that the pressure sore irritated the baby,
but this is likely due to early detection of pressure
sores by parents. None of the parents reported dis-
comfort of their infant during the treatment.

The majority of parents (75 percent) were
self-motivated to initiate ear molding to address
the ear deformity. Others sought treatment based
on their pediatrician’s recommendation. Seventy-
three percent of parents believed that their child’s
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deformity would lead to severe psychological
harm. Families appreciated the ease of a nonin-
vasive procedure and the avoidance of surgery. In
84 percent of the patients, the decision to treat
was a joint decision made by both parents; in 9
percent, by only the mother; in 3 percent, by only
the father; and in 5 percent, the decision involved
the input of a grandparent.

One hundred percent of the participants rated
the overall procedure as simple. Ninety-one per-
cent of mothers breastfed their child during the
treatment. None of the mothers believed that it
was more difficult to feed the baby with the molds
in place. Zero percent of participants reported
that the device made the child more irritable,
caused the baby pain, or upset the child. Most
parents (93 percent) did not believe that people
reacted negatively to the device when in public.
Ninety-nine percent of patients stated that they
were likely to repeat the procedure (Table 2).

DISCUSSION

Plastic surgeons, nurses, and mothers have
been molding ears for centuries using homemade
headbands, dental pastes, and Steri-Strips (3M,
St. Paul, Minn.). Data have demonstrated that
molding leads to lifelong anatomical changes if
the ear can be corrected by 6 months of age."
Although these techniques improve the anatomy
of a misshaped ear to varying degrees, recent data
have demonstrated that molding with a more
rigid device such as the EarWell System leads to
improved results likely due to a decrease in treat-
ment interruptions from tapes and pastes falling

uConstricted Ear
= Cryptotia
Helical Rim
& Prominent Conchal Strut
«Stahls

Fig. 2. In 100 babies, 158 ears were treated with a variety of ear deformities. The
most common were helical rim and Stahl deformities.
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Fig. 3. Ninety-six percent of the parents rated the outcome from molding as excellent or greatly improved. Pre-
sented are examples of pretreatment (left in each pair) and posttreatment (right in each pair) photographs of a
child with a constricted ear deformity (above, left), a helical deformity (above, right), a constricted ear deformity
(center, left), a Stahl deformity (center, right), a Stahl deformity (below, left), and a helical rim deformity (below,
right). Photographs were taken after 2 weeks of treatment. Correction was maintained for 2 years.

off and the ear being held in a stronger, more con-
sistent mold.**®1131* Underscored by scientific
data, which documented that the ear cartilage is
most pliable when circulating estrogens are ele-
vated in the neonatal period, studies have demon-
strated ear molding results are best if molding is
started before 6 weeks of life.>>® Fueled by these
data, the current study aimed to capture babies
at the peak of maternal estrogen levels and use
a more rigid molding device to reduce treatment
time and obtain a higher level of success than pre-
viously reported.

It is widely believed by pediatricians that ear
deformities will often resolve without treatment.
When observing newborn ear deformities, which
were not treated, research has shown that only up
to 30 percent will self-correct.>*'® Delaying treat-
ment leads to a decrease in favorable outcomes,
increasing the number of children seeking sur-
gical correction.® The small studies that demon-
strate that molding is possible later in life require
long treatment times (3 to 12 months), with
poorer correction rates ranging from 18 to 70 per-
cent.>"1%151% By jdentifying and treating patients
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Table 2. Parents’ Response to the Procedure*

Response No. (%)
Decision maker
Father 4 (3)
Mother 14 (9)
Mother/father 132 (84)
Mother/father/grandparent 8 (b)
Simplicity of device
1 (difficult) 0 (0)
2 0 (0)
3 9 (6)
4 8 (5)
5 (very simple) 141 (89)
Feeding method
Breast 100 (63)
Bottle 14 (9)
Bottle /breast 44 (28)
Caused pain
5 (not really) 135 (85)
4 16 (10)
3 7 (4)
2 0 (0)
1 (yes, substantially) 0 (0)
Increased irritability
5 (more irritable) 0 (0)
4 7 (4)
3 28 (18)
2 5 (3)
1 (less irritable) 118 (75)
People react negatively
1 (yes, substantially) 2 (1)
2 8 (5)
3 24 (15)
4 39 (24)
5 (not at all) 85 (54)
Duration of molding
1 (not long enough) 5(3)
2 (appropriate) 151 (96)
3 (long) 2 (1)
Rating after molding
5 (excellent) 111 (70)
4 (improved) 41 (26)
3 (mildly improved) 4 (3)
2 (recurrent) 2 (1)
1 (worse) 0 (0)
Likely to repeat molding
5 (very likely) 146 (92)
4 9 (6)
3 1(1)
2 2 (1)
1 (not likely at all) 0 (0)

*Based on total number of ears.

early, 96 percent of ear deformities were corrected
with 2 weeks of treatment. This study demonstrates
the benefits of initiating molding during the early
neonatal period and the necessity of collaboration
between pediatricians and plastic surgeons.

It could be argued that if 30 percent of
patients will self-correct, 30 percent of children
were unnecessarily treated. Unfortunately, there
is currently no scientific method to predict which
deformities will and will not improve. All parents
were presented with data explaining that it was
possible that their child’s ear might improve with-
out intervention and given the option of delaying
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treatment for 1 to 2 weeks to observe the ear.
Overall, most parents did not want to delay treat-
ment, understanding that the treatment period
was short and that the best results occur the ear-
lier treatment is introduced. When presented with
the option of a 30 percent chance of improve-
ment with no treatment versus an over 90 per-
cent chance of improvement through treatment,
parents did not hesitate to opt for a noninvasive,
low-risk procedure. Furthermore, in comparing
molding to surgical correction, early interven-
tion with molding has a 4 percent rate of residual
deformity compared with a 10 to 24 percent rate
with surgery."

Although the residual deformity rate was lower
than previously presented, there were six children
who failed treatment by only improving mildly or
having a recurrent deformity. Of the six children
that failed, two had a first-degree relative with an
ear deformity. These children outgrew their cor-
rections between 3 and 4 months when the con-
cha began to overgrow at an obtuse angle from
the scalp. It is our belief that these children had
a genetic predisposition to have a prominent ear.
The remaining four ears had a constricted defor-
mity, in which the skin did not allow complete
correction of the cartilage. These children were
molded for a total of 6 weeks, but without success.
Children with Stahl deformities, cryptotia, heli-
cal rim deformities, and unfurling of the superior
crus of the antihelix leading to a prominent ear
all improved within a short treatment period.

In the current study, complications were lim-
ited to skin ulcerations in 3 percent of babies,
which required application of bacitracin or no
treatment. Over the course of the study, we found
that pressure sores could be avoided in many cases
by changing technique. It is necessary to reduce
pressure on the conchal former by closing the
lid less tightly and ensuring that the retractor is
not directly overlying the posterior strut. It is also
imperative to closely observe these children by
examining them weekly. Despite these complica-
tions, none of the parents believed that their child
was uncomfortable throughout the process, and
99 percent of the parents stated that they would
repeat the procedure.

Many pediatricians fear telling a parent that
there is a cosmetic concern about their healthy
newborn baby, particularly during such a joyous
time. Through this study, we found that 75 per-
cent of the parents noticed the deformity before
their pediatrician and that most parents jointly
decided to attempt correction. Parents found
the procedure simple. They noted that it did not
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interfere with breastfeeding, irritate the baby, or
cause negative public attention.

By avoiding otoplasty, children are not only
escaping potentially serious complications, they
are also circumventing years of psychological
harm. Seventy-two percent of parents surveyed
reported that they believed that the deformity
would ultimately cause severe psychological harm
to their child, which may be partially because of
an increased awareness in the media of children
being bullied in schools because of their defor-
mities. This heightened awareness has a scien-
tific foundation; studies have demonstrated that
individuals with minor deformities experienced
greater psychological torment than those with
more severe facial deformities, and that surgical
correction of ear deformities enhances self-con-
fidence, increases social experience, and reduces

bullying."*"

The molding period can be reduced from 6
to 8 weeks to 2 weeks by initiating molding dur-
ing the first weeks of life and using a more secure
and rigid device. Through an interdisciplinary
approach, we were able to identify patients with
ear deformities in the newborn nursery, correct-
ing the deformity earlier and faster than has been
previously published. Pediatricians and other
health care professionals involved in the care of
infants should be aware of this noninvasive, practi-
cal, and reliable technique, which has the poten-
tial to prevent future surgical intervention and
psychological trauma.

Melissa A. Doft, M.D.

755 Park Avenue

New York, N.Y. 10021
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