dny wouy

lomgburiony/ Aq

6102/€2/L0 U0 FHOAIGIWOLSAXIUPKXIOQM/MNBINOIOELXHMANAIZMHIAARISH/LOBNOIOIN TOMNP L LIZIOPS+MNMNSW L XONSIVAODINO A ABAE +0bl/dD:

Classification of Newborn Ear Malformations
and their Treatment with the EarWell Infant
Ear Correction System

Lily N. Daniali, M.D.
Kameron Rezzadeh, M.D.
Cheryl Shell, A.P.N.
Matthew Trovato, M.D.
Richard Ha, M.D.

H. Steve Byrd, M.D.

Dallas, Texas

Hot Topic

\ideo

A
—_—

THERAPEUTIC

Background: A single practice’s treatment protocol and outcomes following
molding therapy on newborn ear deformations and malformations with the
EarWell Infant Ear Correction System were reviewed. A classification system
for grading the severity of constricted ear malformations was created on the
basis of anatomical findings.

Methods: A retrospective chart/photograph review of a consecutive series of
infants treated with the EarWell System from 2011 to 2014 was undertaken. The
infants were placed in either deformation or malformation groups. Three class-
es of malformation were identified. Data regarding treatment induction, dura-
tion of treatment, and quality of outcome were collected for all study patients.
Results: One hundred seventy-five infant ear malformations and 303 infant ear
deformities were treated with the EarWell System. The average age at initiation
of treatment was 12 days; the mean duration of treatment was 37 days. An aver-
age of six office visits was required. Treated malformations included constricted
ears [172 ears (98 percent)] and cryptotia [three ears (2 percent)]. Cup ear (34
ears) was considered a constricted malformation, in contrast to the prominent
ear deformity. Constricted ears were assigned to one of three classes, with each
subsequent class indicating increasing severity: class I, 77 ears (45 percent); class
IT, 81 ears (47 percent); and class III, 14 ears (8 percent). Molding therapy with
the EarWell System reduced the severity by an average of 1.2 points (p < 0.01).
Complications included minor superficial excoriations and abrasions.
Conclusion: The EarWell System was shown to be effective in eliminating or re-
ducing the need for surgery in all but the most severe malformations. (Plast.
Reconstr. Surg. 139: 681, 2017.)

CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

ar molding in the neonatal period offers a

window of opportunity for correcting auricu-

lar deformities and malformations without
surgery and long before the onset of peer teasing,
bullying, and loss of self-esteem. Taking advantage
of the temporary malleability of the infant ear car-
tilage, the EarWell Infant Ear Correction System
(Becon Medical Ltd., Naperville, IIl.) can apply a
combination of anterior and posterior forces that
selectively shape and expand targeted areas, includ-
ing the helical rim, scapha, antihelix, superior crus,
concha, and lobule. By intervening during the new-
born period, the psychosocial morbidity, pain, and
costs of surgical correction are avoided.'” With 15 to
20 percent of newborns presenting with misshapen
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ears that do not self-correct, ear molding techniques
provide tremendous potential benefit to the lives of
many children.*
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Ear anomalies are classified into two major cat-
egories: deformation or malformation. Although
deformations are characterized by a misshapen
but fully developed pinna with no missing skin
or cartilage, malformations demonstrate a partial
absence of skin and/or cartilage resulting in an
underdeveloped pinna from an error in embryo-
logic development.*® Review of the plastic surgery
literature demonstrates the efficacy of neonatal
ear molding in the correction of deformational
ear anomalies. Currently, there are no large stud-
ies focused on evaluating its application to the
malformed ear, specifically, the constricted ear.***
Some small, all-inclusive studies have shown lim-
ited success in treating mildly constricted ears but
have had failure to resolve or improve moderate
and severe constrictions. As a result, it is generally
asserted that the constricted ear malformation
requires surgery and infant ear molding is ineffec-
tive and should not be attempted.'’ As our experi-
ence with the use of the EarWell System increased,
we began offering molding therapy to all patients
with constricted malformations despite the sever-
ity. This article presents a single practice’s experi-
ence treating a consecutive series of infants with
deformational and malformational ear anomalies
with the EarWell Infant Ear Correction System.
Our large series provides a unique opportunity to
evaluate the efficacy and outcomes of the EarWell
System when treating newborn ear malformations.

PATIENTS AND METHODS

Treatment Course

During the initial consultation, the type of
auricular deformation or malformation was diag-
nosed, and clinical photographic documenta-
tion was obtained. If the ears were amenable to
molding, the benefits, risks, and alternatives were
discussed in detail with the parents. In the cases
where the newborn was older than 3 weeks and
not premature, parents were advised that molding
failure could be as high as 50 percent, and a spe-
cial consent acknowledging their acceptance was
required. Experience with premature infants has
shown that the age for effective molding may be
extended by the number of weeks of prematurity.

A “Hot Topic Video” by Editor-in-Chief Rod J.
Rohrich, M.D., accompanies this article. Go to
PRSJournal.com and click on “Plastic Surgery
Hot Topics” in the “Digital Media” tab to watch.
On the iPad, tap on the Hot Topics icon.
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Once informed consent was obtained, ear mold-
ing typically was initiated during the first visit.

Newborns with deformities were scheduled
for follow-up visits in 2 weeks with the anticipa-
tion of a device change. Newborns with malfor-
mations were scheduled for weekly follow-up visits
to monitor progress and to both customize and
modify the EarWell device, as more aggressive
molding techniques were used in these instances.
In all cases, the device baseplate was replaced if
the adhesive had loosened.

For molding of malformations such as con-
stricted ears, advanced molding techniques were
used to counteract the significant resistive forces
to expansion resulting from tissue deficiency. (See
Video, Supplemental Digital Content 1, which
describes treatment of malformations such as con-
stricted ears using advanced molding techniques to
counteract significant resistive forces to expansion
resulting from tissue deficiency, available in the
“Related Videos” section of the full-text article on
PRSJournal.com or, for Ovid users, at hitp://links.
lww.com/PRS/C67. See Video, Supplemental Digital
Content 2, which details application of the EarWell
device, available in the “Related Videos” section of
the full-text article on PRSJournal.com or, for Ovid
users, at http://links.lww.com/PRS/C68.) These tech-
niques included the addition of multiple retrac-
tors that were sequentially advanced to maximize
auricular expansion. Medical grade cyanometh-
acrylate adhesive was frequently used to anchor
retractors to the helical rim at the junction with
the scapha and to advance the rim laterally. Brown

o

'Bm" Video Available Online

Video 1. Supplemental Digital Content 1, which describes treat-
ment of malformations such as constricted ears using advanced
molding techniques to counteract significant resistive forces to
expansion resulting from tissue deficiency, is available in the
“Related Videos” section of the full-text article on PRSJournal.
com or, for Ovid users, at http://links.lIww.com/PRS/C67.
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Video 2. Supplemental Digital Content 2, which details appli-
cation of the EarWell device, is available in the “Related Videos”
section of the full-text article on PRSJournal.com or, for Ovid
users, at http://links.lww.com/PRS/C68.

Micropore tape (3M, St. Paul, Minn.) anchored to
the rim and attached to the inner EarWell adhe-
sive would be used to roll out the helical rim when
needed. Silicone molding material was occasion-
ally added along the inner surface of the helical
rim to extend shaping over the posterior former.
Occasionally, when a high conchal crus was pres-
ent, silicone material was used to customize the
base of the conchal former. Similarly, in constricted
cup ear malformations presenting with a constric-
tion of the inner antihelical ring of cartilage, the
sidewall of the conchal former was augmented with
silicone to progressively expand the constrictive
ring surrounding the concha. In addition, progres-
sive pressure was applied to the conchal former
through the addition of foam between the conchal
former and the anterior lid of the EarWell. These
specific maneuvers were used to decrease the
concha mastoid angle. Finally, when these more
aggressive techniques were implemented, the new-
born was monitored more closely for development
of skin irritation or abrasion. If irritation was seen,
the retractor or conchal former was either reposi-
tioned or removed until the irritation resolved.
Depending on the severity of the auricular
anomaly, molding with the full device (the base-
plate, retractors, conchal conformer, and anterior
cradle) would typically reach completion after 4
weeks of treatment. After the desired shape was
attained, retention taping for an additional 2 weeks
was used if the deformity was severe or a malfor-
mation was present. The technique of retention
taping was accomplished by affixing a retractor
to the helical rim in the area of prior deformity
and attaching it to a double-sided tape affixed to

the retroauricular skin. The double-sided tape
not only secured the retractor but also served as a
barrier between the base of the retractor and the
retroauricular skin, thereby minimizing abrasion
or excoriation of the skin. The retractor was then
further secured in place with brown Micropore
tape. Parents were instructed on how to reinforce
and replace this tape as needed.

A modified technique is required for the cor-
rection of cryptotia. (See Video, Supplemental
Digital Content 3, which describes the diagnosis of
cryptotia and treatment strategies, available in the
“Related Videos” section of the full-text article on
PRSJournal.com or, for Ovid users, at http://links.
lww.com/PRS/C69.) Before the application of the
EarWell device, the pinna is pulled out of its “bur-
ied” position by attaching a retractor to the helical
rim and advancing the rim and entire pinna onto
a double-surface “bottom tape” that is attached to
the shaved cranial scalp. The ear is retained in this
position for 7 to 10 days after which the standard
EarWell device is applied and shaping completed.

Study Design

A retrospective review of a consecutive series
of infants treated with the EarWell System at a
single pediatric plastic surgery practice from 2011
to 2014 was performed. Demographic and clinical
data collected included age, adjusted age at the
time of initiating treatment, gestational age, medi-
cal comorbidities, type of pretreatment deformity
or malformation, duration of treatment, num-
ber of visits, and date of last follow-up. Types of
deformity were categorized as follows: prominent,

‘B Video Available Online

Video 3. Supplemental Digital Content 3, which describes the
diagnosis of cryptotia and treatment strategies, is available in
the “Related Videos” section of the full-text article on PRSJour-
nal.com or, for Ovid users, at http://links.lww.com/PRS/C69.
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lidding, conchal crus, Stahl, and helical rim defor-
mities (i.e., compressed, irregular, no rim). The
types of malformations were categorized as con-
stricted ears and cryptotia. Cup ear was consid-
ered a variety of the constricted ear.

For each study patient, pretreatment and post-
treatment clinical photographs were evaluated by
two blinded plastic surgeons. The two surgeon
reviewers independently evaluated the quality of
correction of all diagnosed deformities and mal-
formations by comparing pretreatment and post-
treatment images. If the two surgeons disagreed,
a third, blinded and independent plastic surgeon
was consulted. The posttreatment outcome was
graded as excellent, good, fair, or poor based
on predetermined definitions provided to the
reviewers (Table 1). Infants without a complete
set of pretreatment and posttreatment clinical
photographs were excluded from the study (23
ears in 22 patients). In addition, six ears with a
Darwin tubercle were excluded, as ear molding is
not offered for this nonmoldable defect caused
by an outgrowth of excess cartilage. Finally, data
were collected on the incidence of complications
during the treatment course, such as skin exco-
riations, allergic reaction, and infection. An infec-
tion was defined as clinical examination findings
suggestive of infection for which a course of anti-
biotics was prescribed.

Constricted Ears

To both clearly assess the pretreatment sever-
ity of constriction and measure posttreatment
outcomes, we developed a new classification sys-
tem to define the constricted ear (Fig. 1). The
classification system consists of three classes of
increasing severity, each characterized by progres-
sive changes in the auricular longitudinal axis,
superior crus, scapha, prominence, and degree of
helical and antihelical constriction. Of note, the
system defines a class I constriction as mild heli-
cal hooding caused by a mild deficit of skin and
cartilage. By comparison, helical hooding with-
out a deficit of skin and cartilage is a deforma-
tional lidding, not a constriction. The presence of
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constriction around the helical rim and within the
antihelix is an important marker of increasing tis-
sue deficiency. The “purse-string effect” of these
constrictive rings produces the classic “cup ear.”
The cup ear malformation is thus distinguished
from the prominent ear deformity by the pres-
ence of these two constrictive cartilaginous rings,
and in this classification system, it is recognized as
a marker of increasing severity.

Using the classification system, all constricted
ears were assigned a pretreatment and posttreat-
ment severity class by the two independent and
blinded reviewers. Finally, the posttreatment out-
come was graded as excellent, good, fair, or poor
based on predetermined definitions provided to
the reviewers (Table 1). An interrater agreement
score was calculated to assess the level of agree-
ment between the reviewers.

Three hundred thee newborn ear deformities
(111 patients) and 175 infant ear malformations
(90 patients) were treated with the EarWell Sys-
tem. The mean age for initiation of ear molding
with the EarWell was 12.5 days, with the average
adjusted gestational age at initiation of treatment
at 39.2 weeks. The mean duration of treatment
was 37 days (range, 12 to 109 days), with no sig-
nificant difference between length of treatment
for deformational versus malformational ear
anomalies. Retention taping was used in 66 per-
cent of patients for a mean of 1.8 weeks. Patients,
on average, required six office visits to complete
the course of treatment, but there was a large
range, with some infants requiring as few as three
office visits to a maximum of 13 visits to complete
treatment.

Deformational Anomalies

Treated deformities included conchal crus
[80 ears (26.4 percent)], helical rim abnor-
malities [75 ears (24.8 percent)], Stahl ear [63
ears (20.8 percent)], lidding [58 ears (19 per-
cent) ], and prominent ear [27 ears (9 percent) ]

Table 1. Posttreatment Photographic Grading for Deformational and Malformational (Constricted) Ear

Anomalies

Grade Shape

Deformation/Malformation

Excellent Normal ear shape

No appearance of original deformation/malformation

Good Nearly normal ear shape Mild yet nondistracting retention of original deformation/malformation
Fair Improved but not a normal ear shape Noticeable, distracting retention of original deformation/malformation
Poor No improvement Abnormal ear shape with retention of original deformation/malformation
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Longitudinal  Superior He - : s
. elical Hooding Scaph: Prominence
Axis Crus ding apha
Shortened Flattened Mild skin & cartilage deficit Present Mild

Mild resisting forces

Class 1
Shortened Absent Moderate skin & cartilage deficit ~ Shortened, Increased
Moderate resisting forces decreased
definition
Class 11
Severe shortening Absent Severe skin & cartilage deficit Complete Severe
Severe resisting forces obliteration
Class 11

Fig. 1. Classification system for the grading of constricted ear malformation severity.

(Fig. 2). One hundred two ears (33.7 percent)
presented with more than one identifiable defor-
mity. By independent, blinded photographic
review comparing premolding and postmold-
ing images, complete correction, defined as no
identifiable deformity, was achieved in 90.2 per-
cent of conchal crus, 86 percent of helical rim,
85 percent of Stahl, 80.4 percent of prominent,

and 92 percent of lidded ears (Table 2). After
molding with the EarWell System, 95.1 percent
of conchal crus deformities, 97.5 percent of
helical rim deformities, 97 percent of Stahl ears,
93.2 percent of lidded ears, and 88 percent of
prominent ears were graded was having attained
an excellent to good outcome after molding
with the EarWell System.
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" Prominence (27 ears)
\ 9%

Fig. 2. Distribution of deformational ear anomalies treated with the EarWell System (303 ears).

Table 2. Posttreatment Outcomes*

Complete
Correction Residual
(%) Deformity (%) Excellent (%) Good (%) Fair (%) Poor (%)
Lidding 92 8 84.7 8.5 6.8 0
Conchal crus 90.2 9.8 75.6 19.5 4.9 0
Helical rim 86 14 71 26.5 2.5 0
Stahl 85 15 77 20 3 0
Prominence 80.4 19.6 61 19.7 19.7 0
Darwin tubercle 50 50 50 0 50 0

*Percentage of deformities completely corrected vs. percentage still with appreciable residual deformity with qualitative outcome grading.

Of note, of the 303 ear deformities treated
from 111 patients (212 ears), 91 ears (43 percent)
had mixed deformities, defined as having more
than one identifiable deformational anomaly. The
clinical photographic grading results were strati-
fied by ears treated with only one deformation
versus multiple identified deformations, regard-
less of the type of deformation. Ears with only one
deformation had an excellent to good outcome in
97 percent and a fair outcome in 3 percent. Ears
with mixed deformities had excellent to good
outcomes in 88 percent and fair outcomes in 12
percent.

Malformational Anomalies

Treated malformations included cryptotia [3
ears (1.7 percent)] and constriction [172 ears
(98.3 percent)]. All the cryptotia ears were cor-
rected completely and graded as having excellent
posttreatment photographic outcomes. Using
the constriction classification system, the reviews
assigned pretreatment severity classes to the
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constricted ears: 77 class I ears, 81 class II ears,
and 14 class III ears. [See Figure, Supplemental
Digital Content 4, which shows the distribution
of constricted ear malformations by pretreatment
constriction severity class (172 ears), http://links.
lww.com/PRS/C70.] Grading of posttreatment
photographs demonstrated significant decreases
in constriction class severity (Table 3). Constric-
tion was significantly improved as evidenced by
a reduction in constriction severity class by, on
average, 1.24 points (p < 0.01). Overall posttreat-
ment outcomes were graded as excellent to good
in 88.2 percent, fair in 11 percent, and poor in
0.8 percent of constricted ears, with 96.7 percent
interrater reliability. Premolding and postmold-
ing photographs of each constriction severity
class have been selected to demonstrate typical
treatment outcomes (Figs. 3 and 4). [See Figure,
Supplemental Digital Content 5, which shows the
cases of class I constricted ears before (left) and
after (right) molding treatment, http://links.lww.
com/PRS/C71.]
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Table 3. Pretreatment and Posttreatment Constriction Class Severity*

No. of Ears

Average Decrease in Constriction

Pretreatment (%) Posttreatment (%) Class Severity p
No constriction — 88 (69)
Class I 45 (35) 24 (19) 0.93 <0.04
Class IT 69 (53) 12 (9.4) 1.52 <0.05
Class IIT 13 (10) 3 (2.3) 1.4 <0.06
All constricted ears 1.3 <0.01

*Total, 172 ears.

Fig. 3. Cases of class Il constricted ears before (left) and after (right) molding treatment.

Complications

Complications consisted primarily of minor
superficial excoriations in 36 ears (22 deforma-
tional ear anomalies and 14 constricted ears),
with an overall 7.6 percent rate of incidence for
the entire series of treated newborns (7.2 percent
incidence for deformational versus 8.1 percent for
constricted ears). Of these excoriations, 97.8 per-
cent healed after temporarily suspending helical
rim retractor expansion for 5 to 7 days. (See Fig-
ure, Supplemental Digital Content 6, which shows
that superficial excoriations from the helical rim
retractor were the most common complication.
Approximately 98 resolved with temporary sus-
pension of helical rim expansion for 5 to 7 days,
http://links.lww.com/PRS/C72.) It is important to

note that infants treated for malformations were
seen weekly (twice as frequently) to both advance
the treatment but also to monitor for abrasion or
irritation from the increased pressure and tension
being applied. We believe this protective measure
has been effective as demonstrated by the nearly
equal incidence of complications between the two
groups. Eight ears developed an allergic reaction
to the device adhesive requiring early termina-
tion of ear molding, and one ear developed an
infection.

DISCUSSION

This study presents the largest series of new-
borns with auricular deformations and malforma-
tions undergoing ear molding with the EarWell
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Fig. 5. Use of a projectometer for diagnosis of prominent ear. (Left) Newborn with prominent ear. (Right) Lateral
view of the same patient at maturity. Newborn projection has tripled at maturity.

Infant Ear Correction System, using a standardized
treatment protocol, and with photographic docu-
mentation for outcomes assessment. Although
our experience with molding newborn ears dates
back to the late 1980s, the EarWell Infant Ear Cor-
rection System has been our preferred method of
treatment for the past 6 years. Our experience has
taught us that the early initiation of treatment is
advantageous with all molding techniques. The
opportunity for early treatment can be hampered

688

by a failure to convince pediatricians that the
majority of misshapen newborn ears do not self-
correct, and that watchful waiting effectively elim-
inates the opportunity for nonsurgical correction.
Furthermore, no self-correction was seen among
newborn infants with malformed ears, defined as
ears with missing skin and cartilage.

The results of the deformational anomalies
treated in this series are consistent with the cur-
rent body of literature. Ear molding with the
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EarWell System provides consistently efficacious
results in correcting lidding, conchal crus, heli-
cal rim, prominence, and Stahl deformities, with
high rates of good to excellent qualitative out-
comes. Ear molding treatment had nearly com-
plete correction of all effaced antihelical folds. Of
all the deformities treated, the prominent ear had
the greatest number of ears with retained residual
deformity (19.6 percent). Nevertheless, 88 per-
cent of the treated prominent ears had an excel-
lent to good outcome. The newborns with residual
deformity typically are associated with a history of
autosomal dominant genetics for ear prominence
running through each generation of their family.
That being said, we were unable to differentiate
those who would have a stable complete correc-
tion versus those who would have relapse with
residual deformity. In addition, it is important
to point out a significant decrease in the num-
ber of prominent ear deformities treated in this
consecutive series of newborns than reported in
previously published nursery study data by the
same senior author (H.S.B), 9 percent versus 45
percent. This change is directly attributable to two
factors: (1) a failure to distinguish between some
cup ear malformations and prominent deformities
in the nursery study and (2) a propensity among
referring pediatricians to completely overlook the
prominent ear deformity. This bias in diagnosis
is completely understandable because the infant
cup ear stands out as abnormal to both parent and
physician, whereas the prominent ear deformity
“flies under the radar,” generally requiring direct
measurement for diagnosis. The normal projec-
tion of the newborn ear is 5 to 7 mm. Borderline
projection ranges from 7 to 10 mm, whereas ears
projecting over 10 mm are clearly abnormal. With
growth to adulthood, there is roughly a three-fold
increase in the projection of a newborn infant ear.
It cannot be stressed enough that the diagnosis of
prominent ear is often subtle and requires direct
measurement of ear projection from the cranial
skin to the midpoint of the helical rim with a ruler
or projectometer (Fig. 5).

The data comparing the clinical outcomes of
ears with a single deformity to ears with multiple
identifiable deformities warrant attention. Ears with
mixed deformities had a higher rate of fair photo-
graphic outcomes (3 percent versus 12 percent,
respectively). Although the overall results demon-
strate that ears with multiple identifiable deforma-
tional anomalies can be effectively treated with ear
molding techniques, itis important to counsel fami-
lies that the posttreatment outcome may be nega-
tively impacted by compounding deformations.

Historically, the constricted ear has had a
multitude of imprecise descriptors, such as lop,
cup, lidding, and many others. Often, there is an
intermixing of deformational and malformational
adjectives that further obfuscates. To accurately
measure outcomes in a study about the treat-
ment of constricted ears, it was essential that our
definition of the constricted ear be precise and
unambiguous. A malformation must have missing
tissue, and even the mildest constriction, by defi-
nition, must demonstrate a tissue deficit to be clas-
sified as constricted ear. For this reason, we chose
to use a new classification system as an alternative
to the Tanzer classification system because the
Tanzer I constricted ear describes a lidding defor-
mation, not a constriction malformation.'" In
contrast, the class I constriction as defined in this
study clearly must have a demonstrable deficit of
skin and cartilage. We perform a simple diagnos-
tic test during the clinical examination to differ-
entiate between a lidding deformation and a class
I constriction. (See Video, Supplemental Digital
Content 7, which describes how to distinguish
between lidding and constriction, available in the
“Related Videos” section of the full-text article on
PRSJournal.com or, for Ovid users, at http://links.
lww.com/PRS/C73.) With a cotton-tip applicator
placed under the area of helical hooding, there
should be no resistance in elevating the helical
rim and shaping the superior crus to produce a
normal appearing ear. If the hooding cannot be
lifted with the cotton-tip applicator, the auricle is
at a minimum a class I constriction. The result of
this clinical test is documented in each patient’s
initial examination, and it provided the basis of
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‘B Video Available Online

Video 4. Supplemental Digital Content 7, which describes how
to distinguish between lidding and constriction, is available in
the “Related Videos” section of the full-text article on PRSJour-
nal.com or, for Ovid users, at http://links.lww.com/PRS/C73.
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how infants were accurately diagnosed with the
correct anomaly.

Successful correction of the constricted ear
depends on expanding an auricle that is defi-
cient of tissue. (See Figure, Supplemental Digital
Content 8, which shows an example of auricular
expansion during ear molding treatment dem-
onstrated by consecutive photographs of a new-
born with bilateral class I constricted ears, http://
links.lww.com/PRS/C74.) Helical rim retractors
exert gentle, sustained force on the auricular tis-
sue, resulting in helical rim tissue expansion and
longitudinal auricular lengthening. Biological
creep is a core plastic surgery principle; when tis-
sue is chronically stretched, stretch-induced sig-
nal transduction pathways lead to an increased
production of collagen, epidermal proliferation,
fibroblast mitosis, and angiogenesis. Expansion
of auricular cartilage, a tissue with much higher
resistance than skin, requires directed and sus-
tained force to stimulate the tissue expansion
necessary to achieve good to excellent results in
the majority of class I and II constrictions. To cor-
rect a constricted ear malformation, helical tissue
expansion and a decrease in conchal projection is
necessary. The EarWell device uses the posterior
shell or base plate as the foundation for the ante-
rior and laterally directed forces generated by the
retractors and conchal conformer, respectively.
The base plate also serves as a foundation for the
placement of silicone molding material to cus-
tomize the final shaping. Alternative molding sys-
tems that only bend the ear cartilage back along
the antihelix fail to produce the vectors and forces

Class |

Class Il
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needed to truly expand the tissue deficiency of a
constricted ear.

With increasing severity into class II and III
constriction, many constricted ears present with
a second inner ring of constriction along the anti-
helix. This “purse-string” of the cartilage is anti-
helical cartilage tissue deficiency (Fig. 6). This
inner ring of constriction causes the inferior limb
of the triangular fossa, the antihelix, the antitra-
gus, and the lobule to bow forward, increasing
the auricle’s prominence and further narrowing
and constricting the concha. The plastic surgery
literature often refers to this phenotypic presen-
tation of antihelical cartilage deficiency as “cup
ear deformity.” In our opinion, it is a malforma-
tion secondary to its inherent tissue deficiency. In
essence, this second ring of inner deficiency and
conchal bowl constriction can block the posterior
expansion of the concha, making correction of
the constricted prominent ear (the cup ear) par-
ticularly problematic.

For the class III constricted ear, ear molding
was unable to resolve all the elements of the con-
striction, but there were clear improvements in
the auricular structure, such as increased defini-
tion of the scapha, decreased conchal bowl con-
striction, and increased longitudinal axis length,
that transformed many grossly malformed ears
to acceptable frameworks (Fig. 4). Despite the
remaining elements of constriction, the natural
contours of these molded ears remain superior to
the contours of a surgically modified constricted
ear. Finally, through molding, the class III con-
stricted ears have had important modifications to

Class lll

Fig. 6. Within the constricted ear malformation, there are newborns that present with a second, inner ring of antihelical
constriction. Often described as a cup ear, the antihelical cartilage ring tightens like a purse-string around the concha,
further increasing the conchal-mastoid angle.
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the auricular framework that effectively “down-
graded” the constriction severity, allowing for
optimization of eventual surgical outcome.

Lastly, the effect of age at treatment initia-
tion has been a persistent question from many
providers. The importance of early recognition
of ear anomalies cannot be overstated. We have
made considerable efforts to educate referring
pediatricians how to recognize and rapidly refer
affected infants; thus, within the constricted ear
treatment group, only five ears had treatment
initiated beyond 3 weeks after birth. Although
these five ears all achieved excellent to good
photographic outcomes, we cannot endorse the
efficacy of ear molding with late initiation of
treatment with such a small subset of patients
for outcome analysis, and we strongly advise,
based on our experience, that reliably retained
and consistent results are achieved with early
initiation of treatment. The only cases when we
agreed to initiate treatment late were cases when
families insisted on attempting molding with
the understanding we could not guarantee com-
plete correction or that relapse would not occur.
These concerns are based on the recognized loss
of pliability and increased stiffness in infant car-
tilage after 6 to 8 weeks of age and on reduced
outcomes from a previous study when treatment
was initiated after 3 weeks.*

Limitations

Although the major limitation of this study is
its retrospective study design, every attempt was
taken to minimize review bias by blinding review-
ers to each other and all clinical details. Further-
more, individuals with financial interest in the
EarWell System were excluded from involvement
in data collection, photographic grading, and
data analysis. Finally, although all surgeons within
this practice were trained in the technique of ear
molding by the senior author (H.S.B), multiple
practitioners invariably introduce some technical
variability.

Future Directions

As the cohort of infants with constricted
ears grows, future studies will evaluate long-
term patient and family satisfaction, psychologi-
cal well-being, and the need for future surgical
mtervention.

Just as the medical community has accepted
nasoalveolar molding as a valuable intervention
with the power to decrease the severity of malfor-
mation and optimize cleft surgery outcomes, new-
born ear molding deserves similar recognition and
acceptance. This study adds to the body of litera-
ture supporting the efficacy of newborn ear mold-
ing to correct this extremely common congenital
anomaly. Ear molding with the EarWell System
effectively corrects both deformational and mal-
formational auricular anomalies. Mildly to mod-
erately constricted ears are reliably corrected to
a good to excellent result. In the case of severely
constricted ears, this nonsurgical therapy is capa-
ble of “downgrading” the constriction severity to
allow for easier surgical correction at a later date.

H. Steve Byrd, M.D.

Pediatric Plastic Surgery Institute

9101 North Central Expressway, Suite 600
Dallas, Texas 75231
byrd.plasticsurgery@gmail.com
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