
A

J

F
b

c

g
c
p
a
c
A
t
c
p
G

i
t
n
a
m
c
b

t
l
h
s
b
p

M
H

1
d

Operative Techniques in Otolaryngology (2008) 19, 267-272
uricular cartilage grafts
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The rhinoplasty surgeon often encounters the need to utilize nasal grafts when performing primary or
revision surgery. While there are a myriad of grafting materials to choose from, long-term success has
been achieved with autogenous cartilage. In revision surgery, septal cartilage is often unavailable and
the surgeon must look to alternate donor sites. Auricular cartilage is a versatile graft material that can
be successfully used to treat a wide range of nasal defects without major complications.
© 2008 Elsevier Inc. All rights reserved.
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The rhinoplasty surgeon often encounters the need to use
rafts when performing primary or revision surgery. Septal
artilage is typically the graft material of choice. However,
atients who have had previous nasal surgery may lack
dequate septal cartilage for structural grafting. In these
ircumstances, the surgeon must look to alternative sources.

variety of alternative grafting materials are available to
he surgeon. They may be classified as autografts (native
artilage, bone, fascia, dermis), homografts (irradiated rib,
ooled acellular dermis), and alloplasts (Silastic, Mersilene,
ore-Tex, Medpor).
The properties of an ideal structural nasal graft material

nclude that it should be biocompatible, resistant to infec-
ion, nonresorbable, easily manipulated, structurally sound,
oncarcinogenic, easy to obtain, cost-effective, and having
feel similar to the native nasal framework. With this in
ind, the choice of grafting material should maximize the

hance of long-term success and minimize the risk of mor-
idity.

Homografts are a potentially attractive material for struc-
ural nasal grafting. Nasal surgeons have used these grafts in
arge quantities throughout the past century. Irradiated rib is
uman-derived, sturdy, and does not require a separate
urgical donor site. However, reports of unpredictable
ehavior and of an increased rate of resorption, and the
otential for warping, have precluded its widespread ac-
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eptance.1,2 Acellular dermis (AlloDerm; LifeCell, Inc,
ranchburg, NJ) is another homograft that may be used

or nasal grafting. Its plasticity limits its use to soft-tissue
ugmentation.

A variety of alloplastic implants have been used as nasal
rafts during the past century. They have the obvious ad-
antages of an abundant supply, no donor sites, and their
vailability in different shapes and sizes. Although they
ave been successfully used as grafting materials in other
egions of the body, the authors believe that alloplasts have
ot proven to be as successful in the nose over time. The
hin nasal skin and soft tissue, as well as its predilection for
ontinuous motion and trauma, make the nose an unforgiv-
ng host site. These factors may contribute to infection and
xtrusion when alloplasts are used as nasal grafts.

Nasal surgeons continue to report on the success of
ewer alloplastic implants.3,4 On the basis of past experi-
nce, with the momentary success of prior synthetic im-
lants, we believe that these reports should be considered
ith guarded optimism.
Nasal surgeons have used cartilaginous autografts from

he nose, auricle, and rib with great success over time.
artilaginous autografts have the benefit of superior long-

erm survival, availability in the head and neck, and resis-
ance to resorption and infection.5 The natural plasticity of
utogenous cartilage affords it success as a structural graft.
dditionally, plasticity may be augmented by cross-hatch-

ng or morsalization to serve a broader range of functions.
artilage grafts are highly durable. They may be success-
ully placed into precise pockets or stacked in layers to

mailto:jdsteiger@gmail.com
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ugment nasal depressions. Predictable and long-lasting re-
ults have made them the choice grafts for generations of
xperienced surgeons.6

The senior author uses the time-tested approach of autoge-
ous cartilage grafting in nasal reconstruction. The autograft
aterial of choice is most commonly the nasal septum. When

erforming revision rhinoplasty, we first look to the septum for
esidual cartilage. An ample supply of cartilage can often be
ound despite a history of prior septoplasty. In cases where the
eptal cartilage is missing or insufficient, we turn to the auricle.

Auricular cartilage is a great source for structural nasal
rafts. Its ease of harvest from the same surgical field and
inimal donor site morbidity make it an excellent choice.
egments of 3.5 to 4.0 cm are commonly available. In most
atients, the cartilage is stiff yet pliable, and warping rarely
ccurs.5 The natural curve of the auricular cartilage may
imic native structures and be of benefit in graft design.
raft presence is rarely bothersome to the patient, as its
roperties are similar to that of the native nasal tissues.

Auricular cartilage grafts have also been successfully
sed in the pediatric population.7 Leaving one perichondrial
urface intact has demonstrated to allow for graft growth in
onjunction with the host.8 We additionally use the auricu-
ar donor site for composite grafts of skin and cartilage. In
his article, we will review the use of auricular cartilage in
evision rhinoplasty. The harvesting surgeon must first have
thorough understanding of the external ear anatomy. Care-

ul planning from graft harvest to design must then be
ndertaken to gain maximal benefit from the auricular car-
ilage.

uricular cartilage: Anatomy

he harvesting surgeon must have a thorough under-
tanding of the external ear anatomy (Figure 1). Among
he important topographic features of the ear is the prom-
nent rim of the auricle known as the helix. Parallel and
nterior to the helix is another prominence known as the
ntihelix or antihelical fold. As it traverses superiorly,
he antihelix divides into a superior and an inferior crus

Figure 1 Important topographic features of the ear.
hat border the fossa triangularis. The depression between o
he helix and antihelix is known as the scapha or scaphoid
ossa. The antihelical fold surrounds the concha, a deep
avity posterior to the external auditory meatus. The crus
elicis, representing the helical root, divides the concha
nto a superior portion, the cymba conchae, and an infe-
ior portion, the cavum conchae. The cavity formed by
he concha on the anterior (lateral) surface of the ear
orresponds to a bulge or convexity on the posterior
medial) surface of the ear that is known as the eminentia
f the concha.

Anterior to the concha and partially covering the external
uditory meatus is the tragus. The antitragus is posteroin-
erior to the tragus and is separated from it by the intertragic
otch. Below the antitragus is the lobule that is composed of
reolar tissue and fat.9

Except for the lobule, the auricle is supported by thin,
exible fibroelastic cartilage. This cartilaginous framework

s 0.5 to 1.0 mm thick and covered by minimal subcutane-
us tissue.10 The skin is loosely adherent to the posterior
urface and helix of the auricular cartilage. The close ap-
roximation of the skin to the anterior surface of the carti-
age provides the auricle with its unique topographic fea-
ures.

uricular cartilage: Harvest

ecause the external ear is an excellent reservoir of struc-
ural grafts for rhinoplasty, the majority of our extranasal
rafts are taken from it. Grafts are harvested anterior to the
order of the common and inferior crus of the antihelical
old (the cymba concha and/or the cavum concha). Because
he antihelix serves as the structural buttress of the external
ar, grafts harvested from the concha do not alter the ear’s
xternal appearance. Care must be taken as to not transgress
he antihelix for this reason.

Graft-side harvest is typically determined by several fac-
ors. If the patient favors sleeping on one side of the head,
he graft should be harvested from the contralateral side. In
ddition, removal of the entire concha may reduce the au-
iculomastoid angle, bringing the auricle closer to the head.

igure 2 The patient’s hair is controlled by lubricating it with
acitracin ointment. When the posterior approach is used, an

ncision is made in the postauricular skin that overlies the emenitia

f the concha.
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269Steiger et al Auricular Cartilage Grafts
n patients with asymmetric angles, the cartilage should be
arvested from the more protruding ear.5 Preservation of the
ateral walls of the concha and the radix helices prevents the
edial displacement of the auricle when this is not de-

ired.11 Because graft design is not affected by the side of
arvest, it is not a determining factor when choosing the
onor side.

The auricular cartilage harvest is approached from either
he anterior or posterior surface of the auricle. For the
ess-experienced surgeon, the anterior approach may allow
or a greater amount of cartilage to be removed. The pos-
erior approach offers the advantage of a well-hidden inci-
ion. We find that either approach affords appropriate ex-
osure to achieve the desired cartilage harvest.

Systemic preoperative antibiotics are administered, and
he ear is prepped and draped in continuity with the surgical
eld. The patient’s hair is controlled by lubricating it with
acitracin ointment (Figure 2). 1% xylocaine solution with
:100,000 epinephrine is injected into the subperichondrial
lane of the anterior conchal surface. This mixture allows
or hydrodissection of the perichondrium and skin from the
nderlying cartilage and facilitates a bloodless dissection.
he posterior surface soft tissue is also injected.

When the anterior approach is used, an incision is de-
igned inferomedial to the overhang of the antihelix and
ollows the lateral border of the cavum and cymba concha.
his ensures the appropriate camouflage of the resultant
car. The incision is made with a #15 blade and a wide flap
s elevated in the subperichondrial plane. The dissection
roceeds using scissors and blunt dissectors (Freer elevator
nd cotton-tip applicators), with the surgeon taking care not
o damage the soft auricular cartilage. The dissection stops
hort of the cartilage of the external auditory canal. When
emoving the cymba and cavum concha, the radix helices is
reserved to maintain the auriculomastoid angle.

The desired piece of cartilage is then sharply incised and
he posterior surface is exposed. Using the appropriate scis-
ors, the surgeon dissects the posterior surface, leaving
erichondrium attached to cartilage. Deep dissection is
voided to minimize soft tissue bleeding.

When the posterior approach is taken, an incision is
ade in the postauricular skin that overlies the emenitia of

igure 3 The skin and soft tissue is elevated over the emenitia,
nd the desired cartilage is sharply incised. Care is taken to
reserve the cartilage of the antihelical fold as well as the crus
telices.
he concha (Figure 2). The skin and soft tissue are elevated
ver the emenitia, and the desired cartilage is sharply in-
ised (Figure 3). Care is taken to preserve the cartilage of
he antihelical fold as well as the crus helices. The anterior
ap is elevated in the subperichondrial plane (Figures 4 and 5),
nd the cartilage is removed.

Meticulous attention is then given to hemostasis of the
urgical field and the wound is irrigated with sterile saline.
he incision is closed with a 6-0 fast-absorbing suture,
verting the skin edges. A bolster dressing of Telfa, dental
oll, or other suitable material is fashioned, placed in the
onchal bowl, and sutured into place to prevent the forma-

igure 4 In A-C, the anterior flap is elevated in the subperi-
hondrial plane.
ion of a hematoma (Figure 5).
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uricular cartilage applications

nce the auricular cartilage is harvested, the graft design
ust be carefully planned to meet the specific needs of the

ndividual patient. Cartilage harvested from the cymba con-
ha tends to be flatter, whereas cartilage from the cavum
onchae has a more curved topography. The curved nature
f the graft specimen can be favorably exploited when
arving individual nasal grafts. When necessary, curved
ortions may be flattened through unilateral cross-hatching

igure 5 A bolster dressing of Telfa, dental roll, or other suit-
ble material is fashioned, placed in the conchal bowl, and sutured
nto place to prevent the formation of a hematoma-photo. (Color
ersion of figure is available online.)

igure 6 (A and B) In moderate deformities, single or multilay
atient underwent augmentation with a triple layer auricular carti

vailable online.)
echniques. The cartilage can also be morselized and used as
ller. Understanding the nasal deficit and graft demands
efore carving allows the surgeon to obtain consistent suc-
ess using auricular cartilage.

Commonly used nasal grafts can be prepared from the
arvested auricular cartilage. These include but are not
imited to nasal tip grafts, shield grafts, columellar strut
rafts, dorsal onlay grafts, spreader grafts, alar batten grafts,
ateral crural strut grafts, septal replacement grafts, plumping
rafts, and radix grafts. A unilateral auricular cartilage harvest
s often sufficient for reconstruction. In cases where more
ignificant quantities of graft material are required, bilateral
uricular cartilage grafts may be harvested. The list of potential
pplications of auricular cartilage in revision rhinoplasty is
xhaustive. Selected applications are discussed here.

The saddle nose is a commonly encountered problem
rising from trauma, infection, or from prior nasal surgery.
n moderate deformities, single or multilayer, laminated
artilage grafts can be successfully used for repair (Figure
). We commonly obtain these grafts from the superior
ymba concha along the antihelical rim. Grafts from this
egion are flatter and shaped similarly to that of the natural
asal dorsum.12 In patients with thin skin, care must be
aken to smooth out and bevel the edges of the graft so that
t is not palpable or visible. To camouflage contour irregu-
arities in thin-skinned patients, we will wrap the graft in
ascia or Alloderm as deemed appropriate. Abundant re-
aining soft tissue on the posterior surface of the graft may

lso serve as camouflage in this setting.

inated cartilage grafts can be successfully used for repair. This
lay graft, via an endonasal approach. (Color version of figure is
er, lam
lage on
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271Steiger et al Auricular Cartilage Grafts
In cases of severe nasal dorsal collapse, structural auric-
lar cartilage grafts may not be sufficient. When encoun-
ered, cranial bone or autogenous rib grafts may be used to
orm intercalated L-struts for reconstruction.13-15 Irradiated
ib grafts have also been described for this use.16

Alar batten grafts are commonly necessary in revision
hinoplasty where nasal valve collapse has been found to
xist.17 This commonly stems from inadequate strength of
he remaining lateral alar crus after cephalic resection. The
nnate curvature of auricular cartilage makes it an inherently
seful graft for this purpose. A supraperichondrial pocket is
ade along the nostril rim and extends down to the pyri-

orm aperture. The inserted graft functions to stiffen the
ateral alar sidewall and improve nasal valve collapse.

Alar retraction is another common problem encountered in
evision rhinoplasty. Patients with severe alar retraction may
equire composite grafts of skin and cartilage (Figure 7).18 The
uricular donor site is ideal for these types of defects.
he availability of a naturally curved piece of cartilage
nd the ability to incorporate skin with the graft make it an
xcellent choice. Composite grafts may be taken individu-
lly or as part of a more extensive cartilage harvest.

Auricular cartilage can also be successfully used to re-
lace other failed nasal grafts. Alloplastic implants are often
emoved when they become infected, extrude, or cause

igure 7 (A and B) Patients such as this one, with severe alar r
f figure is available online.)
xcessive pain. Autogenous auricular cartilage grafting is
afe, and we have had lasting success with it when used in
his setting.

onclusion

asal grafting is often necessary to achieve successful
urgical outcomes in rhinoplasty. The ideal grafting ma-
erial does not yet exist. We believe that the surgeon
hould choose an implant material that he or she believes
rovides the potential for greatest success and minimal
orbidity. The characteristics of cartilaginous autografts

ulfill many of the criteria for the ideal implant. Long-
erm success has been achieved with their use, and they
emain our grafts of choice. Septal cartilage is often
referred because of its availability at the surgical site
nd its inherent structural properties. When insufficient
r unavailable, the external ear is our favored donor site.
uricular cartilage is a versatile graft material. It can be
sed successfully in correcting a wide range of nasal
efects with no major complications.
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