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Abstract

Rhinoplasty is one of the most complex procedures in the
cosmetic surgery field. Satisfactory long-term results rely
on using grafts with enough strength for adequate support
and low resorption rates. Grafts in septorhinoplasty can
be obtained from autologous, homologous and alloplastic
materials. Autologous rib cartilage is the graft material of
choice for secondary rhinoplasty when enough septal carti-
lage is not available. In this review different types of grafts,
techniques to avoid warping, complications and surgery
techniques with emphasis on autologous rib cartilage are
assessed.
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K-wire: Kirschner Wire

Introduction

The incidence of primary rhinoplasties that require
secondary revision goes among 5-12%. The most fre-
guent causes of rhinoplasty deformities are due to dis-
placement or distortion of anatomic structures and un-
der or over-resection of the nasal framework.

Rhinoplasty is one of the most complex procedures
in the cosmetic surgery field. Reconstruction of the
nasal osseocartilaginous framework is the foundation
of a successful secondary rhinoplasty [1,2]. Secondary
surgery is usually addressed after 12 months from the
previous rhinoplasty. In order to have a successful sec-
ondary rhinoplasty, an accurate clinical diagnosis and

Check for

an extensive analysis of the nasal deformities and anat-
omy is needed. An appropriate preoperative evalua-
tion, including defining the nasal deformity, a thorough
history and physical examination, and a meticulous aes-
thetic, facial and nasal analysis should be made. During
the preoperative evaluation, the patient’s psychological
status should be assessed, according to Cochran, et al.
5% of patients that seek cosmetic surgery have body
dysmorphic disorder [1].

During the evaluation, the surgeon must communi-
cate clearly to the patient any potential limitation ac-
cording to the revision surgery. Patients expectations
should be parallel to realistic results. Revision rhino-
plasty can be extremely challenging; the surgeon must
accurately diagnose a problem in the nasal structure or
function often dismissed by the previous surgeon. Ad-
dressing the distorted nasal anatomy, scar tissue and
weakened nasal architecture is complex. Restoration of
the nasal function and an esthetically appealing result
are needed to have a satisfied patient [3].

Evaluation of the Nose

The upper third dorsal irregularities are the third
most frequent problem among patients looking for aes-
thetic surgery and the second most frequent surgeon
finding [4].

The surgeon should ask about nasal obstructions and
positions that worsen it. It is crucial to determine the
exact location of the nasal valve collapse and define if
the collapse is static or dynamic. A tip applicator can
be used to support the lateral sidewall of the nose in
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several positions, as the patient is being questioned, need for adequate volume and strength in this case,
in order to define the portion where the cartilaginous precludes the use of septal and auricular cartilage [8].
support is weakest. The Cottle maneuver is helpful to
determine the most significant site of nasal obstruction.
It is performed when the examiner elevates superiorly
and laterally the cheek of the patient, opening the inter-
nal nasal valve. Lastly, elevation of the nasal tip should
be done and if it relieves the patient nasal obstruction ~Complications
symptoms, and the nasal tip is ptotic, tip elevation
should be planned for surgery [5].

However, complications have been described for us-
ing rib cartilage for dorsal augmentation, as its tendency
to wrap and its donor-site morbidities, such as postop-
erative scarring and pneumothorax [9].

Even though long-term complications associated with
autologous rib cartilage are low, warping and hypertro-
Grafts phic chest scarring have relatively high rates [9]. Costal
cartilage is often overlooked because of unpredictable
warping that can jeopardize the aesthetic result [6].
Warping is considered the most frequent complication
of rib cartilage graft use in rhinoplasty, with a rate of
10%.

Over the past years, the paradigm has changed from
overaggressive and reductive rhinoplasty to greater use
of augmentation [6]. Satisfactory long term results rely
on using grafts with enough strength for adequate sup-
port and low resorption rates [2]. Grafts in septorhino-
plasty can be obtained from autologous, homologous Numerous methods have been proposed to prevent
and alloplastic materials. Autogenous grafts are har- warping. The most frequently applied techniques were
vested from the same individual and can be of cartilage,  delaying grafting or immersing the graft in solution be-
bone and subcutaneous tissue [3]. Autologous cartilage  fore shaping and insertion. Gunter has described the
has many advantages versus other kinds of grafts. It sur-  use of K-wires to stabilize the rib cartilage grafts, but
vives as a living tissue, has a minimal resorption, does  complications like infection, pain, numbness of the an-
not stimulate an immune response and has a predict- terior palatal mucosa and extrusion of the K-wire can
able long-term clinical outcome [3,7]. They also have a  happen [10,11]. The use of K-wires can prevent warp-
higher compatibility, lower risk of infection and extru-  ing, especially in larger dorsal and columellar grafts [7].
sion compared with homografts and alloplastic materi-

s [6] Irradiation of homograft cartilage has been de-
als [6].

scribed to decrease rates of warping, but due to its
Despite alloplastic implants are better tolerated by  potential resorption, surgeons are reluctant to use it.
Asians, that usually have thicker skin and soft tissue en-  Gibson and Davis described the importance of mini-
velope, alloplastic materials are likely to have long term  mizing warping by the technique of concentric carving,
complications, such as deviation, infection, extrusion, balanced cross-section of costal cartilage. Adams, et al.
contracted nose, palpability and an unnatural look [1,8].  described a higher degree of warping in the peripher-
al samples than in the central sampled. David W. Kim,
et al. described that less warping occurs when dorsal
grafts are carved using a concentric technique instead
of an eccentric technique of cutting [12]. Most warping
happens within 15 to 60 min of harvesting; therefore,
it is important to wait for early warping to occur and
reshape the graft before placing it. Also, warping can
be prevented by using balanced carving, rigid carti-
lage-bone fixation or using diced cartilage graft [7].

Septal cartilage is the graft of choice in secondary
rhinoplasty [1,3,6], due to its versatility and the fact
that it can be harvested easily in the same field with
minimal cosmetic or functional morbidity. Accord-
ing to Romo, et al., the total available septal carti-
lage ranges from 25 to 40 mm in length. Generally, in
primary rhinoplasty, septal cartilage is harvested for
grafting material. Hence, available septal cartilage in
revision rhinoplasty is frequently limited [3].

Despite the infection rates are low, it occurs in a
context of revision surgery, long surgery time and use
of perichondrium. It can be treated with drainage and
intravenous antibiotics with complications found rare.
Displacement of the cartilage has been described to be
related to the surgeon’s skill rather than the cartilage
itself.

Auricular cartilage is another source of cartilage graft.
Concha cavum can provide cartilage for tip grafts or dor-
sal onlay grafts. The shape of the concha cymba makes
a good grafting to reconstruct the lower lateral cartilage
complex. Nevertheless, it is difficult to obtain and main-
tain the desired shape and contour due to flaccidity and
numerous convolutions.

Association between hypertrophic chest scarring
in African and Asian ethnicity have been described.
Pneumothorax is a rare complication, but careful
dissection preserving the posterior perichondrium is
crucial to prevent this complication, while harvesting
a rib cartilage [9].

Autologous rib cartilage is the graft material of choice
for secondary rhinoplasty when enough septal cartilage
is not available. It is the most abundant source of car-
tilage for graft fabrication. Also, it provides the struc-
tural support and dorsal augmentation that it is usually
needed when the deformities found are severe [1]. The
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Costal Cartilage Harvesting pressure and the Nelaton catheter is removed while ap-
plying negative pressure. If there is any doubt related
to the effectiveness of the procedure, a postoperative
chest radiography should be made [2]. The separated
muscles are approximated, and the wound is closed us-
ing 4-0 vicryl. Skin is sutured with 6-0 nylon which is re-
moved on the seventh postoperative day.

Some authors recommend asking for a rib X-ray se-
ries to look for possible calcifications. Even though this
case its frequently present in older patients, it can be
present in young patients, more commonly females.
Calcification makes harvesting more difficult and if to-
tally calcified, it cannot be used as a grafting material
[13]. Our research it is self-funded. The authors declare
that they have not received funding from any organi-

Rib cartilage harvesting can be performed from the .
zation.

right side to prevent confusion with cardiac chest pain.

Or it can be harvested on the patients left side to facil- The authors declare that they have no conflict of in-
itate a two-team approach. Ribs are counted from the terest.

sternomanubrial joint caudally. The choice of which rib
to harvest depends on the amount of cartilage required
and it should provide the straightest and longest seg-
ment. For dorsal onlay grafts, the cartilage of the fifth, References
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