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Introduction

alformations of the au-

ricle are uncommaon

problems encountered
by pediatcicians. Abnormalities in
ear form range from minor alter-
ations of the cartilage, to absence
of the entire appendage. When all
anatomnic ¢lements of the anom-
alous pinna are present, nonsur-
gical correction can, and must be,
started within the first few days al-
ter delivery,! Bars with move com-
plex malformations must also be
evaluated carly i the neonatal
period, even though nonsurgical
correction may not be helpful.
Concomitant malformations in
other argan systems are occasion-
ally present with severely mal-
formed or microtic auricles, and
an effort must be made inttally w
determine the overall nature of
the problem, to decide the man-
agement, Lo predict prognosis,
and to counsel the family.?

Embryology

The auricnlar anlage can first
be identified during the fourth in-

_superior location on

trauterine week as six
swellings (hillocks) of
mesodermal  tissue
around the first and
sccond branchial
arches, surrounding
the pharyngeal groove
lying between them
{Fig. 1).3 These grooves
and arches represent
what were originally
the primordial “gill
slits” ol a fish, These six
hillocks fuse and differ-
entiate nto an auricle.
By the seccond month,
the primordial car tis-
sue begins migrating
fram an inferior medial
position bencath the
mandible to a posterior

the temporal bone. Ad-
verse genetic or envi-
ronmental factors can
interfere with this
rapid sequence of de-
velopmental changes
causing subtle 1o catastrophic ab-
normalities. More than B0% of
children with severe ear anom-
alies have associated preauricular
appendages, facial asymmetry, fa-
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Figure 1. A. The auncle develops from six hillocks on the first
and secend branchial arches, and the groove that lies belween
fhem. B. This auricle failed to migrata from an inferior-madial
position o its proper position on the masinid, €. The mature
auricie 15 more oveid than round, not verical bul posteriorty in-
chired, and protrudes from the scalp,

cial paresis or paralysis, deafness,
and cervical vertebral anomalies.
These should all be carefully eval-
uated early, but it is critical to eval-
uvate for hearing loss in the nor-
mal ear within the {irst 1two
months of life. Brain stem evoked
response audiometry {(BSERN) is
the most reliable and noninvasive
test for hearing at this age. This
noninvasive test can be adminis-
tered withour sedation if it is ad-
ministercd before the infant is
three months old.
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The pinna reaches its adult
configuration by the beginning of
the sccond trimester. However,
late gesiational mechanical forces
may also affect auricular shape
and form. Abnormal intrauterine
fetal positioning ov pesterior cer-
vical cystic hygromas may displace
the ear, causing excessive protru-
ston or constriction. At birth the
car is at a lower position on the
face than the adule, and it is al-
most two thirds the size of the
adult auricle.

Anatomy

The pinna consists of an inter-
nal skeleten of fibroelastic carti-
lage and a fibroadipose lobule.
Previous autlhiors have described
measurenents and relationships
between various parts of the auri-
cle.” It is perhaps best to concep-
tualize the car as a flap-like struc-
ture, attached to the head, which
is compased of three layers (Fig,
2). The internal layer is the con-
cha, which surrounds the open-
ing of the ear canal. The second
layer is the scapha, which is the
main supporting buttress and site
where most anomalies occur, The
helik is the outer laver, silhouct-
ting the perimeter of the auricle,

Deformed Ears

Auricular anomalies lrave
been categorized and graded in a
variety of ways, These definitions
have been further subcatergo-
rized, with descriptive terms such
protruding,
lopped, hooded. cryvprotic,
macrotic, and microtc auricles.
We have used a grading system
bascd on three levels of severity.
Grade [ anomalies include cars
with all anatomic subunits pre-
sent, but misshapened (Fig. 3).

45 promincent,

Figure 2. The auricle Is composed of threa layars. The internal layer is the concha, which acts as
an “entrance” lo the canal, The scapha js the micdle layer and the main siruclural suppart of the

pinna. The hetix delineates the oater margins.

Using one’s fingers as “measuring
tools,”" an accurate diagnosis can
be easily made. These seemingly
severe deformities can often be
corrected at birth with nonsurgi-
cal methods,

The pediatrician can take ad-
vantage of the excessive “plastic-
ity” of the cars during the first few
days after birth., During the first
few days of life, the high maternal

estrogen levels circulating in the
neonate cause the hyaluronic acid
content and mucopolysaccharide
matrix of the ear cartilage to re-
main soft and pliable.® Even strik-
ingly dysmorphic deformities can
be resculptured with tape and
rolding. 10

Technique
The cars should he evaluated

Figure 3. Dysmorphic ears have all their "anatomic subunits™ present but are misshapern. Using
ane’s fingers as a measuring tool, detormities can easity be identified.
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and remolded immediately after
birth. Using one’s own fingers,
the deformed ear is pressed back-
ward against the skull to identify

cach minor deformity. The scalp.

is shaved 2 em postauricularly.
Wetted cotton or any molding
clay is used to resculpture the ab-
normal auricular folds. Benzoin
adhesive is applied on the skin,
and ¥ inch Steri Strip tape is
placed 1o secure the ear molds in
})['OPCI' PCISi[iCII] ﬂgai[l.‘sl’. the mas-
toid. The tape and the molding
material is changed weekly for
three weeks. If molding is started
within the first few davs, two to
three weeks of resculpruring is
usually adequate (Fig. 4). We have
been unsuccessful remolding
“prominent™ ears after the first
year. These children must waitun-
til age 5 or 6 when the auricle at-
tains B0% of its adult size. At this
age a formal surgical otoplasty
can rcadily improve both types of
problems causing protrusion.

Protruding Ears

The “protruding” or “promi-
nent” car presents a special prob-
lem ({Fig. 3). Although many mi-
nor anomalies spontancously
improve in the first year, excessive
car prourusion can be an acquired
deformity that may become more
prominent until one year of age.N
Hence, there is a greater inci-
dence of excessively protruding
cars at one vear than at birth. Two
diltferent mechanisms may ex-
plain the excessive “unfurling”
present in the prominent ear: (1)
weiakness of the intrinsic auricular
muscles; and (2) the forward dis-
placement of one ¢ar when the in-
fant lics with the head wrned to
one side for an excessive period of
time (e.g., plagiocephaly-torticol-
lis deformation sequence). 213
Whenever the rim of the helix

v

Figure 4. Malding of Ihe ear is accomplished with moistened cotton placed in the deformed
areas for two weeks. Steri strip tape secures the cotton in place. Palient belore (B} and after

(€) nonsurgical melding of the auricle.

proirudes more than 2 em frony
the mastoid, one should consider
placing a tubular clastic net head-
band over the pinna when the
child is lying supine. Such “head
banding” must be continued
throughout the entire first year. IC
gar molding is undertaken imme-
diately after birth, such pro-

longed head banding mav be
avoided in sonie cases, 1

Dysplastic or Malformed
Auricles

This more severe type of con-
genital anomialy results when the

Figure 5. The “prominent” ear
may not be protruding at birth.
All components are present;
however, there is increased “un-
falding of the antinelical fold and
increased angulation of the con-
cha. Praminent “prairuding”
edrs not correctad by early non-
surgical molding will need for-
mal surgical oteplasty.
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_ prunordial tissues that form the
auricle fail to develop. These de-
formed ears are small and are
constricted in size and configura-
tion. Such defects do not respond
to the molding approaches de-
scribed above.

The Constricted Far

These Grade Il anomalies re-
sult from dysplastic or aplastic de-
velopment of the auricular
hillocks of the first two branchial
arches. One or more anatomic as-
pects of the threedayered auricle
fails to develop (Fig. 6). Unlike
the overly prominent ear, dy:'\‘p-l:ls—
tic or consiricted ears do not
worsen after birth. Most comi-
monly, the scapha (which is the
main supporting buttress of the
car) is weak and deficient. With-
out its support, the superior as-
pect of the pinna falls over upon
itself, causing “lidding” and “fore-
shortening.” These defects must
be surgically reconstructed with
grafts of cardlage and skin usually
atage six years,

Microlia

The microtic auricle (Grade
I11) results from arrested develop-
ment of the branchial arches afier
the fifth intrauterine week. Classt-
cally, the microtic ear (Fig. 7) is a
vestigial anlage of the six hillocks
represented as a vertically ori-
ented Hap of tissue with cartilage
remnants superiorly and a fi-
broadipose nubbin inferiorly. In
most patients the external canal
also fails to develop. Such atretic
car canals are often associated
with a moderate to profound uni-
lateral hearing loss, Thiry per-
cent of these patients have bilat-
cral microtia. They require carly
hearing evaluation with BSERA.
Infants with bilateral hearing loss
must be fitted with hearing ampli-
{ication by three months to en-
hance processing in the auditory

Figure 6. The constricted ear has deficient suppont from Ihe scapha and appears ta be “tidded
and fall over upan iizefl.” Many “anatomic subunits™ are missing. Repair of a constricted ear with

grafts taken from the opposite auricle.

Figure 7. Microfia is often associated with atresia of he canal and extreme dysplasia of its car-
tilaginous structure. Ribs are harvested and sculptured into an neoauricle, This framework is
placed beneath the micrafic nubbin,

nuclei and in the cerebral cor-
tex.!® Previously, many clinicians
felt that these patients with micro-
ta should be screencd for urinary
triact anomalies. However, syn-
dromes in which the ear and renal
anomalies are associated together
on a genctic basis (e.g., branchio-
oto-renal syndrome) are quite
rar¢ and are considerably less
common than the isolated associ-

ation of external and middle car
(conductive hearing loss) defor-
mities, 17 The National Collabora-
tive Peninatal Project followed up
more than 50,000 mothers and
their children from pregnancy
through age 8. Of this group,
591/53,257 children had at least
one malformed auricle (inci-
dence 0.0111%). At least 42 pa-
tients in this group had dysmoer-
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phic syndromes. Ainong patients
with isolated ear malformations,
6% had a conductive hearing lass,
while 0.4% had dysfunctional
anomalies of the urinary tract.!®
This suggesis that evaluation for
hearing loss is much more impor-
tant in this group of patients than
evaluation for urinary tact anom-
alies,

The surgery for complex an-
ricular reconstruction is begun at
age six when the chestwall is large
cnough to harvest the cartilagi-
nous portion of the 7th, 8th, and
9th ribs. These rib grafts are sculp-
tured into an auricle (Fig. 7) and
are placed in a skin pocket be-
neath the microtie nubbin. A
four-stage auriandar reconstruc-
tion is pertormed at three-month
imtervals and completed within
one year. At the final stage the
otologist can also create an exter-
nal canal and ear drumn to ¢en-
hance hearing. 1420

Summary

Auricular malformations be-
gin within the firstfew weeks ol in-
trauterine growih. Less severe de-
formational abnormalities occur
fromy abnormal feial positioning,
They can be corrected early after
birth by simple reshaping and
molding. No longer should the
pediatrician wait for minor defor-
mities to resolve spontancously,
The protruding ear may not be
present ac bivth bue may develop
and waorsen during the first year

The most severe anomalies re-
quire complex multistage recon-
structions after other concomi-
tant anomalies are excluded. The
pediatrician must be an integral
part of this reconstructive team,
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