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Otoplasty: Anatomy,
Embryology, and

Technique

Steven Ross Mobley

In addition to its function in directing sound to the
tympanic membrane, the ear plays a complementary role
in one's appearance. If abnormal in appearance, however,
the ear can command unwanted attention, drawing an
observer’s eyes away from the rest of the face. Classically,
auricular anomalies have resulted in significant social
stigma. In a criminology text from 1876, author Cesare
Lombroso wrote, “nearly all criminals have jug ears” (1);
a number of overtly discriminatory texts from this period
contain overtly belittling references to prominent ears as
well (2). Although such beliefs are, for the most part, not
consciously encouraged today, they persist in more subtle
forms. In popular culture, large ears are often exaggerated
in jest for cartoons and caricatures. For children espe-
cially, prominent or malformed ears may be the subject
of ridicule, possibly affecting self-esteem and psychoso-
cial development. It is for this reason that surgical correc-
tion of the anomalous ear is often sought.

The goal of otoplasty is to create a more natural
appearance and position of the ear. Its origins can be
traced back to India in 800 Bc, when reconstruction of
the lobule using a local cheek flap was first described by
Indian surgeon Sushruta (3). Reconstruction of larger ear
defects using postauricular scalp flaps was not described
until centuries later in textbooks, by Italian surgeon
Gaspare Tagliacozzi in 1597, and again by Prussian sur-
geon Johann Friedrich Dieffenbach in 1845 (4-6). The
first truly cosmetic otoplasty, however, was performed in
1881, by American surgeon Edward Ely, on a 12-year-old
boy who was ridiculed for having a prominent ear (7,8).
In the ensuing years, multiple variations of this opera-
tion have been described and provide a number of tech-
niques that may be used to create a more anatomically
natural-appearing ear. Given the multitude of techniques,
one must understand normal auricular anatomy as well

as the goals of surgery in order to successfully perform
otoplasty.

Nathan Todd Nelson Schreiber

ANATOMY AND EMBRYOLOGY

The auricle is essentially an extension of fibroelastic car-
tilage from the external auditory canal that is covered by
perichondrium and a thin layer of skin. The skin is dircctly
adherent to perichondrium anteriorly but is separated
from perichondrium by loose areolar tissue posteriorly
Cartilage is deficient at the lobule as well as between the
tragus and the beginning of the helix anteriorly. Projections
of cartilage from the anterior and inferior ends of the helix
are called the spina helicis and the cauda helicis, respec-
tively. Attached to portions of the cartilage itself are six
internal auricular muscles: the helicis major, helicis miner.
tragicus, and antitragicus along the lateral side of the carti-
lage and the transversus auriculae and obliquus auricullae
along the medial side of the cartilage. Three external aurc
ular muscles, anterior, superior, and posterior, provide
additional fixation to the temporal bone and, through the
facial nerve, the ability to move one's ear. Auricular seis
tion is provided by multiple nerves. C2 and C3 through the
greater auricular nerve provide sensation posteriorly at (e
helix, antihelix, and lobule. Cranial nerves IX and X pre:
vide sensation to the conchal bowl and posterior exermd
auditory canal. The auriculotemporal branch of the mam
dibular division of the fifth cranial nerve provides Scn-s'l;
tion to the tragus, superior helix, and superior and antenzr
external auditory canal. The superficial temporal, posml[i 5
auricular, and occipital branches of the external care :
artery provide the auricle’s arterial supply, while the. wl:rar
ficial temporal vein, retromandibular vein, external JUg! .
vein, and, in some cases, the mastoid emissary V"}'l"oflgh
vide venous drainage. Lymphatic drainage occurs Il Tj -
the parotid, posterior auricular, and cervical leve Sanc is
5 lymph nodes (9). The normal anatomy of the at
shown in Figure 190.1.

The external ear develops from six :
ocks of His, which are present at & weeks' gestation:

swellings cal‘led l{ill-
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three hillocks of His develop from the first branchial arch
into the tragus, helical crus, and helix, while the second
three hillocks of His develop from the second branchial
arch into the antihelix, antitragus, and lobule (Fig. 190.2).
The hillocks of His are fused by 12 weeks’ gestation and
reach a final shape around 20 weeks’ gestation (9,10).

The ear generally reaches 85% of its ultimate vertical
‘height, 5 cm, by 3 years of age and is nearly full size, 6 cm,
by 5 years of age. From this point on, the helix will grow
latively little, while the lobule will grow to a much greater

——

Figure 190.1 A: Normal external auricular
anatomy. 1, Helix; 2, scaphoid fossa; 3, anti-
helix; 4, auricular (Darwin) tubercle; 5, trian-
gular fossa; 6, crus helicis; 7, cymba concha;
8, cavum concha; 9, external auditory meatus;
10, tragus; 11, antitragus; 12, lobule. B: Normal
external and internal auricular musculature.
1, Auricularis superior; 2, helix; 3, obliquus au-
riculae; 4, antihelix; 5, transversus auriculae;
6, auricularis posterior; 7, antitragicus; 8, cauda
helicis; 9, tragicus; 10, helicis minor; 11, spina
helicis; 12, helicis major; 13, auricularis ante-
rior; 14, concha.

degree, disproportionately lengthening with advancing age
(9,11). In general, men have a slightly larger pinna and
greater distance from the lateral orbital rim to helical root
than do women; these distances are usually equal for each
individual and on average measure 6 cm. Ear width, on the
other hand, is usually just over half its height. Ear protru-
sion can be measured by either its distance from or angle
to the scalp. The average distance from the helical rim to
the scalp is 1.5 to 2 cm while the average auriculocephalic
angle is 20 to 35 degrees (Fig. 190.3) (12,13).

A 6 weeks gestation

B. Late fetus
(12 weeks gestation)

Newborn

20°-35°

E
Wure 190.2 Normal ear development from the hillocks of His.

Figure 190.3 Normal ear dimensions.
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AURICULAR ANOMALIES

Etiology and Classification

Auricular anomalies occur in approximately 5% of the
population, either in isolation or as part of a syndrome
(14). Most auricular anomalies are sporadic, but some are
hereditary. Their etiologies include genetic mutations, in
utero insults from exogenous factors, compression from
external forces, and abnormal intrinsic ear musculature.
There is a wide range of degree to which these anomalies
can occur, and there are a number of classification systems,
based on extent of anomaly and extent of surgical inter-
vention, that have been devised to group them. Many of
the early classification systems were combined by Weerda
in 1988, dividing anomalies into first-, second-, and third-
degree dysplasia (Table 190.1) (15). In 1997, Tan et al.
proposed an even more simplified system that takes ear
molding techniques into account and divides anomalies
into two groups: deformational auricular anomalies and
malformational auricular anomalies. Deformations result
from external forces that cause abnormal architecture
of tissue that is otherwise normal, while malformations
result from abnormal tissue development that leads to
abnormal architecture. Deformational auricular anoma-
lies can be manually reduced to create a nearly normal
appearance and can be treated early on with ear molding
techniques or later with surgery. Malformational auricu-
lar anomalies, on the other hand, cannot be manually
reduced to a normal appearance. These anomalies require
surgery but can, in some cases, be partially treated with
ear molding techniques if they also contain deformational
components (16,17). In general, these classification sys-
tems are useful in clinical evaluation and determining the
types of intervention that will be most helpful. However,
it is important to keep in mind that auricular anomalies

Anatomic
Definition

Surgical
Definition

First-degree
dysplasia

Second-degree
dysplasia

Third-degree
dysplasia

Most structures of the
normal auricle are
recognizable

Minor deformities

Some structures of
the normal auricle
are recognizable

Moderate deformities

None of the structures
of the normal ear
are recognizable

Severe deformities

Reconstruction does
not require the use
of additional skin
or cartilage

Partial reconstruction
requires the use of
additional skin and
cartilage

Total reconstruction
requires the use of
additional skin and
large amounts of
cartilage

do not always fit cleanly within a single cate
number of treatment options should be co
every case.

801y and ,
nsidered i,

Deformations

Stahl Ear

Stahl ear, alternatively known as Satyr ear, Spock ear, and
Vulcan ear, is a first-degree or deformational auricular aney,
aly characterized by an abnormal transverse crus from the ay;

helix to the posterior superior helical rim and, often times, 4,
absent superior crus (Fig. 190.4). It may be caused by exiern,|
forces in utero or perhaps an abnormal course of the (ra

versus auriculae, one of the intrinsic muscles of the ear (15)

Stahl ear can be treated with molding techniques, suturing
techniques, or excision of abnormal cartilage (1 9,20).

Cryptotia

Cryptotia, a term that means hidden or pocket ear, is .
condition in which the superior helical cartilage is buricd
under the skin (Fig. 190.4). This deformity is thought to be
caused by an abnormal attachment of the superior auricu
lar muscle to the scapha rather than to the triangular foss.
as well as a shortened transversus auriculae, effectively pull
ing the superior helix under the skin during development
This condition can be treated with molding or by releas
ing the superior helix from the scalp with skin grafting
advancing the resulting postauricular defect, performing
Z-plasty, or performing a trefoil flap, a flap consisting e!
three symmetric triangles based at the superior auricle that
is used to cover the posterior cartilage upon release (21,22)

Prominent Ear

The prominent ear is a type of deformational auricular
anomaly characterized by an absent antihelical fold and
deep conchal bowl (Fig. 190.4). These deformities increas
the auriculocephalic angle and the distance from the scalp
to the helix. In addition, the prominent ear will often dem
onstrate a number of secondary findings, including a 117
helical root, excessive lobule projection, and inad(qul-""
helical curl. This condition has been associated with 2"
abnormally distal insertion of the antitragicus muscle that
extends along the anterior surface of the ear from the antt
tragus to the antihelix, pulling the helix laterally durn‘zg
development (23). Ear molding techniques may b; :lm
cessful early in life but, unlike with certain other ear (I 2o
mities, often fail to adequately treat this condition if oN\
than 3 months (16,24). This failure may be related 1? :;(,\
tance created by the antitragicus muscle. In maiy C‘m'
surgical intervention is required for definitive treatm

Malformations

Constricted Ear
Constricted ears are characterized by pa : .
tilage at the upper third of the helical rim an

-» of cal
rtial absence ol. (
ometime
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e concha, resulting in a purse-string effect at the helix
(Fig- 190.4). This type of malformation can be classified
s either first- or second-degree dysplasia depending on its
qeverity. Constricted ears will demonstrate a combination
of helical lidding, protrusion, low position, and decreased
qze. This category is variably labeled as cup, lop, and cock-
leshell ear, among other names, in various sources, This
malformation can be found in a number of inherited syn-
dgromes but is usually sporadic when isolated.

The findings in constricted ears can be divided into
three groups based on severity and the treatment that is
needed for correction. Mild constriction involves the helix
only and can often be corrected with molding techniques
as a neonate or later with an otoplasty technique similar to
that used for prominent ears. Moderate constriction and
severe constriction, however, are defined by hypoplasia of
both the helix and scapha and require surgical interven-
tion. Moderate constriction often requires a V-Y helical

D

Figure 190.4 A: Stahl ear. B: Cryptotia. C: Prominent ear. D: Constricted ear.
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F

Figure 190.4 (Continued) E: Microtia. F: Anotia.

root advancement as well as conchal or sometimes rib
cartilage grafting (25). Severe constriction requires subto-
tal auricular reconstruction with rib cartilage grafting and
postauricular skin recruitment (26,27).

Microtia

Microtia is hypoplasia of a majority of the pinna, while
anotia is the complete absence of the pinna (Fig. 190.4).
These malformations may or may not spare the external
auditory canal and are types of third-degree dysplasia.
Total auricular reconstruction for microtia and anotia is
not addressed in this chapter.

Psychosocial Issues

There have been a handful of studies and anecdotal obser-
vations regarding the psychosocial impact of wvarious
facial anomalies. The majority of these studies, however,
concern children with significant craniofacial malforma-
tions. One study that did examine children with isolated
ear anomalies noted a 40% incidence of ear anomaly in
children who were residents of the Mental Health Center
of Norfolk, the majority of which were noted to have had
adjustment reactions in childhood or adolescence (12). It
is important to note, however, that no evidence of causa-
tion could be determined. A more recent study by Sheerin
et al. compares children with prominent ears to children
with facial port-wine stains and suggests that self-esteem,
social, and attention problems may be even more severe in
the group with prominent ears. Although the groups were
small, the study’s authors believe this difference could in
part be due to decreased familial support and recognition

of deformity in those with prominent ears, who nuay be
thought of as having an exaggeration of the normal rather
than a true deformity. Regardless of the reason for this dif
ference, this study suggests that children who are bothered
by their ears are much more likely to have psychesecil
problems (28). Further studies may help to determine il
otoplasty can help to improve psychosocial adjustment i
this population.

PATIENT SELECTION B
Initial Evaluation

There are several steps that should be perff)rn1¢-gl \lvhclli
evaluating a patient with auricular dysplasia. The patiet

d, goals and exper

unique ear anatomy should be analyze
1s sheuld

tations should be addressed, and treatment optiof
be considered that best meet the agreed-upon goals: I

First, the ears should be photographed ““h_ “,l.[
face and close-up frontal, oblique, lateral, and' posl::m
views. After physical exam, these images are an I.IIIP‘“V .
adjunct for evaluating the anatomic causes of ddarﬂllh‘
well as any differences on one side comPa}”ed i [?c-ilit e
These images can be viewed with the patient 1€ .“gmrnt
a discussion about goals and expectations for tred it
realistic outcomes, and the appropriate IEChnml::niun,
could be employed to achieve this result. .I“ g e
measurements of ear height, width, and dls‘l.ll::. el
the scalp as well as the auriculocephalic emgl_L :: e i
Together, these images and measure@er1ts :1 4 long- 16
to objectively document postoperative an€

follow-up changes (29).
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Nonsurgical Treatment

{2 deformational auricular anomaly is identified in a neo-
ate or, according to some, select older individuals, mold-
g techniques should be considered. These techniques
sually involve placing a bendable splint along the helical
im, antihelix, and conchal bowl and taping it in place to
jold the ear in an appropriate position for 2 to 12 weeks.
Jolding is able to correct up to 90% of deformational
quricular anomalies if started within the first week of life
30,31). Most authors only advocate molding for neonates,
~t there have been some reports of successful treatment of
|der children (32). In general, after 3 weeks of age, mold-
g is less successful. Yotsuyanagi noted that improvement
jclines from 80% if molding is started at 1 to 3 months
i age, to 33% if molding is started after 9 years of age.
» general, molding failures in this study were most com-
1on with moderately and severely constricted ears as well
» prominent ears (24,33).

In 2011, Leclere et al. reported a series of 17 patients with
sominent ears and an average age of 34.5 years who under-
«ont laser-assisted cartilage reshaping, a new technique in
«hich the ear is treated with an erbium/glass laser to reshape
‘v cartilage without any anesthesia and molded into the
ivsired shape with a silicone splint. The splint is then worn
1l times for 2 weeks and then at night only for 4 weeks.
i 30-month follow-up appointment, two patients had
icomplete shape correction, which was thought to be
dated to incorrect splint design and contact dermatitis,
ind five patients had slight ear asymmetry. Overall, 10 of
- patients obtained the desired result (34). Although only
‘nall series have been published about this technique, it
13 become a preferred method of treatment in the future.

lar molding is certainly an attractive option for neo-

s and perhaps select older children or adults who
‘' not wish to undergo surgery. Importantly, one must
“lige a patient’s ability to tolerate the discomfort, time,
" effort required to wear an ear splint consistently for a
*iiod of time, In the future, laser-assisted cartilage reshap-
I':': May significantly increase the success rate of molding,
_”\"_Wgh more studies are needed. Surgery can always be
“flormed at a later date for those who do not achieve the
‘“ired correction with molding alone.

Yurgical Candidates

b .

W':m'“_eﬂt ears generally result from a combination of

: .“fﬁClent antihelical fold and excessively large conchal

(‘H: and have been defined in a number of ways. Some

. Z €ar prominence as an auriculocephalic angle greater

3 0 degrees or a helix to scalp distance greater than

a me(35)_. Of the two major components of prominent-

"Rin:]: Ormity, Iunfolding of the antihel%cal fold has been
" 10 contribute to 73% of ear prominence.

‘:J”fgafdkss of published standards, prominent ears, for
¥ People, are primarily a psychological concern, and

most will present with their own ideas of how their ears
should be. For example, men may present wanting ears
very close to the scalp because of balding or a desire to
wear their hair short. Women, on the other hand, may tol-
erate less correction because of longer hair and a greater
ability to cover their ears. Alexander et al. (36) found
discordance between researcher- and subject-defined ear
prominence, with the principal investigator reporting ear
prominence in 10% of subjects, but self-reported ear prom-
inence in only 2%, leading the authors to conclude that an
ear is prominent when the patient says it is. In a minority
of patients, however, prominent ears may interfere with the
ability to perform a job or wear safety equipment. Salgado
reported a case series of U.S. Army soldiers who underwent
otoplasty because of the inability to wear Kevlar helmets
without developing skin breakdown along the lateral sur-
faces of their ears (37). When prominent ears interfere
with safety in such a manner, otoplasty is certainly indi-
cated. Constricted ears, however, will often demonstrate
more noticeable deformity and are not as subjective of a
finding as are prominent ears. Nevertheless, they are apt to
produce the same psychological concerns.

Otoplasty has traditionally been delayed until 5 years
of age, at which point the ear has nearly reached its adult
size, reducing concern for postoperative growth distur-
bance, and the child has not yet entered grade school, a
time before peer ridicule becomes a significant concern.
This convention has been challenged, however, and much
younger patients, as young as 9 months, have undergone
otoplasty without any evidence of altered cartilage growth
over a course of several years. The rationale for otoplasty
at an earlier age is the observation of excessive caregiver
and family focus upon the ears as well as the development
of self-image prior to 5 years of age (38,39). Performing
otoplasty at an earlier age, however, remains controver-
sial. In a survey of surgeons, psychologists, and parents
with children who had undergone otoplasty in the United
Kingdom, a majority recommended otoplasty after 6 years
of age (40). Regardless, when considering otoplasty in a
child, it is imperative to stress to the parents the impor-
tance of postoperative care and protective dressings. If it is
unlikely that the postoperative care will be tolerated, oto-
plasty might be best deferred to a later time.

SURGICAL TECHNIQUES

Otoplasty for the Prominent Ear

The main goals of otoplasty for the prominent ear are to
create an antihelical fold and reduce the auriculocephalic
angle to about 15 to 25 degrees. In addition, a prominent,
lateralized helical root and lobule can worsen with oto-
plasty and often require reduction as well. A wide variety
of techniques have been described to achieve these goals
and a selection of landmark and novel modifications is
presented below, followed by our preferred technique.
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1. Cartilage island
A

2. Periosteal-cartilage sutures
B

Figure 190.5 Comparison of cartilage-cutting (A) and cartilage-shaping (B) otoplasty techniques.

In 1955, Converse et al. (41) recreated the antihelical
fold by making two parallel incisions on either side of
the planned antihelix and suturing the edges from either
side of the cartilage island together (Fig. 190.5A). In 1959,
Farrior (42) described a modification of this technique,
excising thin, longitudinal wedges of cartilage posteriorly
at the superior crus and antihelical fold; creating a cartilage
island at the planned antihelix; and stabilizing the new
folds with suture. Hatch (43) noted that the helical root
was often displaced laterally in otoplasty and, in 1958,
reported securing the helical root to the temporalis fascia
to alleviate this problem.

In 1963, Mustarde (44) described a less invasive tech-
nique of recreating the antihelical fold, using three per-
manent horizontal mattress sutures to secure the auricular
cartilage to itself without making any cartilage incisions
(Fig. 190.5B). In 1967, Kaye (45) described anterior carti-
lage scoring at the planned antihelical fold with toothed
forceps, followed by suture fixation as well as removal
of an ellipse of conchal cartilage if needed. In 1968,
however, Furnas described a less invasive technique of
conchal bowl reduction, simply securing the conchal car-
tilage to the mastoid periosteum posteriorly. The lobule
was reduced by excising a posterior ellipse of skin (46).
In 2001, Erol (47) described an anterior approach to
otoplasty, placing their incision along the conchal bowl
rim, excising a portion of conchal cartilage, scoring the
anterior surface of the cartilage to create an antihelical
fold, and securing these changes with horizontal mat-
tress sutures.

Incisionless otoplasty was first described by Fritsch in
1994 and involves percutaneously scoring the anterior sur-
face of the cartilage at the planned antihelical fold, creating
a small opening at the postauricular sulcus and removing
soft tissue for a conchal setback if needed, percutaneously
placing horizontal mattress retention sutures from the
posterior side of the pinna to create the antihelical fold
and pull the concha posteriorly and burying the knots by

pulling skin over them with a single-prong skin hoek 11
lobule is brought posteriorly by percutaneously disset
ing the cauda helicis from the pinna and using the same
percutaneous suture technique to secure it to the pasierio:
conchal bowl (48).

In 1999, Epstein et al. (49) described the use of ¢lvctro
cautery to perform partial-thickness ablation of a thin, len-
gitudinal strip of cartilage along its posterior surface at the
planned antihelix. The new antihelix was then stabil/ed
with horizontal mattress sutures. Ragab (50) described 2
modification to this technique in 2010, using the carben
dioxide laser instead of electrocautery in an attempt te curl
the cartilage in a controlled fashion.

In general, these techniques fall into one of twe catcge
ries: cartilage-cutting or cartilage-shaping. Cartilage-cutting
techniques involve the incision or scoring of cartilage @
create a permanent change to the cartilage shapc [hese
techniques may be best suited for thick, stiff cartiligc and
often allow greater control over the end result. ITowet!
there is greater risk of creating sharp edges and irregulantics
that are extremely resistant to revision. Cartilagv-h]mrl”f
techniques, on the other hand, involve repositiening ”}‘1‘
cartilage with sutures to create a more natural :fh.npr with:
out the risk of sharp, unnatural-appearing cartilage ff‘E;‘.
The end result can easily be adjusted but carries with it t”:
risk of a suture breaking and the ear springing Backiie
original position.

The surgeon must understand the r
involved with these techniques. Whenever |
senior author (SRM) prefers to use the cart
techniques originally described by Mus[arc.ier
Hatch. The following is a detailed description
cedure.

isks and penefits
ver possible the
lage-shapine
furnas, and
of this Pr®

DESIGNING THE INCISION s
andmarks

; ; eyl
Prior to injection of local anesthesia, three key
must be identified.
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“S" Shaped
_ incision

Suture holdihg ] - (/
nelical root cartilage
' temporalis fascia

Figure 190.6 Otoplasty incision planning using Mustarde,
funas, and Hatch techniques. First, the ear is manipulated to
veate an antihelical fold and Mustarde-type horizontal mattress
wtures are planned (A). The ear is then pushed against the scalp
and an ellipse of skin that can be excised is marked (B). The planned
pestauricular incision is extended to the helical root for reposition-
rg to prevent persistent superior ear prominence (C). When clos-
ng the postauricular incision, three 4-mm gaps are left (marked by
arows) as a controlled drainage pathway to prevent hematoma
B). ltis important that these gaps not overlie any stitches.

- Antihelical fold: The ear should be gently squeezed
0 identify a naturally appearing antihelical fold
(Fig. 190.6A). It is important to mark the central por-
tion of the antihelical fold. This line should not be
straight but a gentle anteriorly sloping curve that will
@reate a more natural antihelical fold. We prefer to
mark out the future placement of our Mustarde-type
horizontal mattress sutures at this time,

- Conchal setback: A cotton-tipped applicator can be
used to press the conchal cartilage against the mastoid
10 determine where the conchal setback sutures will be
Placed (Fig. 190.7A and B).

- Helical root; The placement of the helical root suture
should be determined by gently pushing the helical
00t anteriorly and superiorly against the soft tissue
of the scalp in order to determine the location of the
elaxed skin tension line in this location (Fig. 190.6C).

r~

Kith these three landmarks identified, one should design
¢ Postauricular incision. With a finger on the area of the
e Mustarde-type horizontal matress sutures, a small

-.l @n be made on the back side of the ear correspond-
$10 the location of each suture. This same technique
. € Used to identify where the Furnas-type conchal
i:d( Sutures will be placed. This will create two lines,

form the basis of the incision (Fig. 190.6B). These

two markings can then be connected with an “S”-shaped
line. Now the ear can be pressed back against the scalp
and an estimation of how much excess of skin should be
removed can be made and the above drawn line can then
be converted to a simple ellipse. A dumbbell shape is often.
advocated for this incision in order to decrease the chances
of developing telephone ear deformity, which is discussed
later in this chapter. A simple elliptical skin excision, how-
ever, can also allow one to address the helical root and lob-
ule and perform a straightforward closure at the end of the
procedure.

Injection

Despite the common medical teaching to the contrary,
there is no proven contraindication specific to the ear
for injecting a local anesthetic containing epinephrine. Tt
is important to keep in mind, however, that epinephrine
injection can result in a hypertensive crisis in patients who
are taking certain vasoactive medications or have under-
lying cardiovascular disease, uncontrolled hypertension,
hyperthyroidism, or pheochromocytoma (51,52). Patients
with cardiovascular disease should be injected with no
more than 0.2 mg of epinephrine (20 mL of 1:100,000 epi-
nephrine); some advocate even lower maximum doses of
0.04 mg of epinephrine (4 mL of 1:100,000 epinephrine)
up to every 30 minutes in patients with severe cardiovascu-
lar disease (53,54). In comparison, doses of 0.3 to 0.5 mg
of epinephrine are used for treatment of anaphylaxis.

In the senior author’s experience, 1:50,000 concentra-
tions of epinephrine can be used in otoplasty without
causing damage to the skin and cartilage. With this tech-
nique, the anterior and posterior sides of the ear are each
injected with 2 to 3 mL of a custom mixture of 0.25% bupi-
vacaine with 1:50,000 epinephrine. When the procedure
is performed under local anesthesia alone, it is helpful to
inject 1% lidocaine with 1:50,000 epinephrine followed
by 0.25% bupivacaine with 1:50,000 epinephrine after ini-
tial anesthesia has been achieved. Firm pressure should be
held on the anterior and posterior surfaces of the ear after
injection to minimize soft tissue distortion.

Surgical Procedure

The initial skin incision is performed with needlepoint elec-
trocautery, which helps to minimize bleeding, decreases
operative time, and results in a very acceptable scar that
is well hidden in the postauricular sulcus. Once the inci-
sion is complete, the ellipse of skin is excised either sharply
or with electrocautery. The converse scissors are then used
to undermine the skin in the supraperichondrial plane
along the superior half of the ear where the Mustarde-type
horizontal mattress sutures will be placed. This dissection
should be mostly avascular as long as one remains in this
plane. Once this step is complete, a second round of hemo-
stasis is performed with the electrocautery.
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Figure 190.7 Otoplasty technique. Conchal setback sutures are planned by pushing the co
chal bowl against the scalp (A) and marking the optimal location for suture placement (B). A sn all
amount of soft tissue overlying the mastoid is removed to allow for an appropriate conchal setba
leaving the periosteum for suture placement (C). A 27-gauge needle is placed through the

bowl where the suture will be placed and the conchal bowl is secured to the mastoid per

(D,E). The helical root can then be secured to temporalis fascia through an incision in a sk

just anterior to the helical root (F). The lobule can be reduced through an elliptical soft tissue

sion (G-I). Once complete, the ear is dressed with petrolatum gauze and wrapped with el
bandage (J,K).
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In a majority of cases, it may be easier to place Mustarde-  mostly results f a large condl

type horizontal mattress sutures prior to Furnas-type conchal conchal setback sutures may be placed first W
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e anate

sel ol

i
thout sign!
o medilt

bowl setback sutures are placed, access to the postauricu- one's technique based on each pati
lar cartilage for Mustarde suture placement may be more Working with the surgical assi
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visually limited. However, in cases where ear prominence maneu
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jrom the anterior to posterior surface in what will be a cor-
ner of the Mustarde-type horizontal mattress suture. On the
pack side of the ear, a cotton-tipped applicator is used to
dry the cartilage, and the surgical marker is used to place a
very fine dot where the needle will pierce the cartilage. This
process is then repeated. In most cases, three Mustarde-type
horizontal mattress sutures will be required, but two or four
may be appropriate depending on the deformity. The sur-
geon then places Mustarde-type horizontal mattress sutures
(we prefer 4-0 polyester suture), being careful to pass the
aeedle through the full thickness of the cartilage without
violating the anterior auricular skin. The initial suture is
iightened to ensure that the resulting antihelix is desirable,
put is then relaxed and tagged to the surrounding surgi-
«l drapes without cutting. The above process is repeated
until the desired number of sutures has been placed post-
auricularly. The Mustarde-type horizontal mattress sutures
@n be tied from inferior to superior or superior to infe-
rior depending on the case; by gently bending the pinna
1o create the antihelical fold, it is often evident that bend-
ing begins in one direction more naturally. Once the first
Mustarde-type horizontal mattress suture is secured with a
surgeon’s knot, the first assistant gently pinches the edges of
the newly formed antihelical fold with a penetrating towel
clamp. This will allow the shape to be held in place while
the operating surgeon continues to tie the sutures from the
posterior side. In order to prevent the postauricular skin
from catching as the suture is tied, a side-to-side “wind-
shield wiper” motion can be performed as each knot is tied.

Preparation for Conchal Setback

before the conchal bowl set back can be performed success-
ully, there must be a recipient site created into which the
‘nchal bowl can be set. This site is created by using elec-
Fecautery to undermine a thin postauricular skin flap and
*emove a disc of muscle and fascia overlying the mastoid (Fig.
190.7C). Tt is important to leave a thin layer of tissue over the
Mastoid periosteum so that the conchal setback suture can
be placed securely. The amount of soft tissue that is removed
‘iries based on the amount of setback that is needed, but in
sneral, a region of soft tissue about the diameter of a nickel
*"quarter and 1 to 4 mm thick should be removed.

Plact‘-'ment of the Furnas Sutures

foTIas-type conchal setback sutures pass through the con-
“hal Cartilage and mastoid periosteum. We begin at the
*chal cartilage in a backhanded fashion such that the
‘_‘QEdle can be passed through the mastoid periosteum in a
;:rehal'lded fashion, allowing better needle control for the
':““d. more technical needle pass (Fig. 190.7D and E).
a;?i on the cartilage rigidity and force that needs to be
i E led for the conchal bowl setback, the surgeon may
. 4 combination of one or three 4-0 or 3-0 sutures. For
“Mple, in a younger patient with more elastic cartilage,

two 4-0 polyester sutures are usually adequate, but in an
adult patient with more calcified cartilage, two or three
3-0 polyester sutures may be indicated. It is always best to
place the sutures loosely initially and tie them later, just as
in creating the antihelical fold. The first assistant can hold
the conchal bowl in correct position with a cotton-tipped
applicator while the operating surgeon throws surgeon's
knots, again with a “windshield wiper” motion.

Helical Root Positioning

An observant surgeon will notice that often after a combi-
nation of Mustarde and Furnas sutures, the helical root will
almost always protrude laterally. If not corrected, this result
will persist postoperatively and is the upper component
of the telephone ear deformity. This area of the ear may
be overlooked in cosmetic otoplasty but is as important of
an area to control as the antihelical fold and the conchal
setback. When needed, a helical root incision should be
marked prior to the injection of local anesthetics along a
natural skin crease (Fig. 190.6C). A small, 6- to 10-mm stab
incision is made with a number 11 blade scalpel, and a 4-0
polyester suture is placed deep in the temporalis fascia in a
forehanded fashion. The suture should be well seated such
that the surgeon should feel that the head could almost be
lifted off the table with the suture alone. In a backhanded
motion, the suture is now passed through the inferior car-
tilage of the helical root and tied to bring the antihelical
fold into a more natural orientation relative to the newly
created antihelical fold and conchal setback (Fig. 190.7F).

Closure

Because the incision at the helical root incision could leave
a perceptible scar, it should be closed meticulously with
either 6-0 polypropylene or 6-0 fast-absorbing catgut suture.
We have achieved good results by everting the skin edges
with a few horizontal mattress sutures. As the postauricular
incision is closed, three 4-mm gaps are left open to allow for
the egress of blood, decreasing the risk of hematoma. The
three gaps are placed 5 mm from the apex of the incision, at
the midportion of the incision, and at the inferior 4 mm of
the incision near the lobule. Closure can be performed in a
running fashion between each gap (Fig. 190.6D).

Management of the Lobule

In cosmetic otoplasty, the lobule can sometimes be one of
the more challenging structures to shape and position; this
is particularly true of large, fleshy lobules that lack rigidity.
When the lobule needs to be positioned closer to the scalp,
which occurs approximately one-third of the time, a wedge
excision can often be the simplest and most direct way to
proceed (Fig. 190.7G-I). The amount of tissue that must
be excised can be determined by pinching the lobule along
its posterior surface. An elliptical wedge of skin should
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Yure 190 .8 Mild to moderately constricted ear. In this 16-year-old with a mild to moderately constricted ear, the ear could be unfurled,

“rlsi‘lk sutures were placed transcutaneously to ascertain if they alone would hold the ear in the carrect position (G). If these sutures had
mJ the next treatment option would have been an auricular reconstruction with a part!a\ siwgved_nb graft. The sutures were placed
v Mmately 1 week preoperatively and held the sar in position. Intraoperatively, a postauricular incision was created, and several: strong
v 3rde-tyoe sutures were placed along the superior helix. This patient had a satisfactory result at the é~w_eek postoperative appointment
‘:flt\mate\y did not require a rib graft as the ear height result was a close enough mratch to the opposite side ti‘wa}t the patient did not
L Urther surgical intervention was warranted (D-F). This suturing technique allowed for better preoperative decision making and dem-

Wates tf,q difficulty that can be encountered when deciding on a treatment strategy for patients with constricted ears.

with 5 significant amount of force (A-C). Because the patient was older and able to tolerate an office procedure, through-and-through
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"!}lre 190.10 Moderate to severely constricted ear. The following 17-year-old had a moderate to severely constricted upper one-third
"® €ar that would not unfold in the office (A—C). The patient was taken to the operating room shortly thereafter for a rib graft to obtain
14ate ear height and stability. First, the anterior portion of the helix was incised to allow the ear to release. A template was made of the

ateral ear using sterilized x-ray film, similar to a standard microtia repair, in order to determine the goal for ear height. Next, 5-cm-long,

Mm-wide partial-thickness rib graft was harvested, leaving a majority of the rib in the patient’s chest, a technique that significantly de-

o es Postoperative pain. The rib was then placed in normal saline while a standard closure of the chest incision was performed and the ear
Unfurled. A soft tissue pocket was then created near the root of the helix to the midbody of the helical rim. The rib was then placed in this
lissug pocket and held in place with through-and-through sutures (D,E). Once the ear was completely unfurled and the vertical height of

»...,t°mra|atera| ear matched, the anterior auricular skin defect where the ear had been unfurled was measured and a postauricular skin graft

“ested for coverage and secured in place (F). In the end, a reasonable ear was obtained and the patient was pleased with the result (G,H).
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Figure 190.11 Telephone ear deformity is a postoperative result
of adequate correction of ear projection in the middle one-third,
but inadequate correction of ear projection in the superior and
inferior one-third.

contours, keloids, suture granulomas, and extruded or
broken sutures. The most common of all complications
is inadequate correction of the deformity, often related
to the antihelical fold or conchal setback. This problem
can be addressed through revision surgery. Telephone ear
deformity can be thought of as a type of inadequate cor-
rection. This problem is caused by a failure to address
a laterally protruding helical root and lobule, both of
which are accentuated by the creation of an antihelical
fold and conchal setback (Fig. 190.11). This constellation

B

Figure 190.12 Example of suture breaking after otoplasty. A: Preoperative image of pati

of findings gives the ear a telephone-shaped appear .,

and can be addressed through revision surgery, '|'€‘|"Nl1‘,]l.'
ear deformity can be prevented by the astute \lnm-:;
by performing a helical root setback and lobule ..
tion at the time of initial surgery. Abnormal ea Canton,
may result from cartilage-cutting techniques in x-_t.,h‘l
sharp cartilage edges can result. Revision SUTZEry i
required to smoothen these contours. Keloids muy 1./,
after otoplasty, especially in darker skinned indi, 4y,
als who are prone to them. Keloids can be treated v i,
triamcinolone injection as in any other location. iy,
granulomas can occur at any time postoperatively and .,
often noticed as a subcutaneous lump. These granulen i
are treated by incising the skin and removing the s,
underneath. Finally, cartilage-shaping technigues a1,
most susceptible to sutures breaking and the ear spiinging
back to its original position (Iig. 190.12). These suturne
may also extrude and need to be removed without hivak

ing. Revision surgery may be required in thesc cases e
well (55-58).

redi

LONG-TERM RESULTS

In general, the anatomic results and patient satislaction o
otoplasty are excellent (Figs. 190.13 and 190.14) ~ome o
the immediate postoperative medialization is cxpected o
be lost over time and seems to occur to a greatet degrec
cartilage-shaping techniques. Messner and Crysdule using
a cartilage-shaping technique similar to the techmague
described in this chapter, found that 0.9 to 5.5 mm of
medialization was lost 1 year after surgery with the gt

est amount of loss along the middle and supcriol thirds
of the ear. Overall, 29% of ears returned to their preer
erative positions, 28% of ears remained in their immed

ate postoperative positions, and 43% of ears wyie fount

ent with

= 5 . . v I-
prominent ears. B: Initial postoperative ear projection. C: Ear projection after Mustarde-type hor

zontal mattress suture failure at right ear. D: Ear projection 1 year after revision surgery for su

failure.

ture



Chapter 190: Otoplasty: Anatomy, Embryology, and Technique

Figure 190.13 Result of otoplasty for prominent ears in a child. Preoperative (A-C) and 2-week
postoperative results (D-F).

" somewhere in between. Despite a 29% return to  and families reported either a “good” or “very good” result

_'_"‘Pefative position, 85% of patients and their families (60). Using a cartilage-cutting technique that involves
haDD}" with the results, but only 73% would choose to removing a diamond-shaped section of cartilage and
80 Otoplasty again (59). Schlegel-Wagner et al., using suturing it into a tube to create a new antihelix, Lee and
-l“e“orCartilag&scoring technique with posterior suture Bluestone (61) found that all patients and their families
.-.ﬁn, found that 2 mm of medialization was lost by ~ were either “very satisfied” or “extremely satisfied” with the
‘f“’ Postoperatively, with the majority of recurrence results at 4.6 years postoperatively; however, no measure-
“the superior third of the ear. Overall, 90% of patients ~ ments were provided.
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Figure 190.14 Result of otoplasty for prominent ears in an adult. Preoperative (A-C) and 6-month
postoperative results (D-F).

CONCLUSION

[n treating a patient with an anomalous ear, one must
consider several factors. Adequate counseling and under-
standing patient expectations and psychosocial concerns
are paramount to patient and family satisfaction. Molding
techniques should certainly be considered in newborns
with ear deformities but are more controversial in older
children. Laser-assisted cartilage reshaping may significantly

v in older children
tl'e;lllm'!ll 1
[v cerrett

increase molding success rates, especial ;
and adults, and become a preferred method of
the future. If molding technigues do not adequate et
the deformity or if a child has a mild 1© mod_el‘alt'.m
mation, the otoplasty techniques disc sed in

ter may be appropriate. Otoplasty |
performed after 5 years of age, but th
challenged and otoplasty potentially may
an earlier age. There are a number of otopl

is timing b il
: {
e perforie

a5ty technidi®
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shat have been devised, broadly categorized as cartilage-
quting or cartilage-shaping, and the surgeon should be
qware of the pros and cons of these techniques in order to
1dequately counsel patients preoperatively. Some degree of
wsgoperative lateralization is likely to develop over time,
and although the most common complication of oto-
plasty is inadequate correction, patients and their families
can generally expect to be satisfied by the result. Thorough
nowledge of auricular anatomy and tailoring surgical
rechnique to each individual ear can help to achieve better,
longer-lasting results.

8 The external ear develops from six hillocks of His
that are derived from first and second branchial arch
mesoderm.

4 The ear reaches 85% of its adult size by 3 years of
age and nearly its full adult size by 5 years of age.

# Prominent ears are characterized by an absent anti-
helical fold and large conchal bowl.

§ There is no absolute definition of prominent ear; an
ear is prominent when a patient says it is.

® Constricted ears are characterized by a purse-string
appearance caused by a lack of cartilage at the upper
one-third of the helix and sometimes concha.

#® Auricular anomalies may impact psychosocial devel-
-opment.

® Ear molding techniques are most effective in neo-
nates less than 3 weeks old and lose effectiveness
with age and increasing cartilage rigidity.

® Most otoplasty surgical techniques can be broadly cat-
egorized as either cartilage-cutting or cartilage-shaping.

8 Inadequate correction is the most common compli-
cation of otoplasty.

¥ Telephone ear results from failure to address a later-
ally prominent helical root and lobule.
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