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Abstract
Background: Various grafting materials are widely used in rhinoplasty. However, the choice of the optimal
material in different clinical situations remains a matter of debate. The author analyzes the available literature on
the various materials used in rhinoplasty to evaluate the advantages and disadvantages of each.
Methods: For literature analysis, Cochrane Library, Embase and PubMed websites were searched. Autograft,
(septal cartilage, auricular cartilage, costal cartilage), allograft, bone grafts, soft tissue grafts, PRP, fluid cartilage,
rhinofiller and alloplastic implants, were used as search keywords; the effectiveness of the use of each material,
resorption results, complications, functional and aesthetic satisfaction of patients were evaluated. From the 127
articles considered in the analysis, 57 articles that met the inclusion criteria were included. Autologous cartilage
grafts are widely used for dorsal augmentation. Autografts can provide varying amounts of cartilage when high
structural stability is required, bone can be used. However, surgery to harvest a cartilage autograft is not in all cases
acceptable to patients due to the duration of the operation and can cause unpleasant complications at the donor site,
such as prolonged pain, pneumothorax, and scarring. An alternative to autograft is allografts (irradiated and non-
irradiated rib) and the acellular dermal matrix has the advantage of eliminating the need for an additional surgical
site.
Conclusions: With this comprehensive review, the authors hope to clarify the choice of the most optimal material,
which can enable the surgeon to obtain a stable nasal architecture, optimal aesthetic and functional results. Further
research is needed to establish clear guidelines for selecting an appropriate rhinoplasty material.
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Rhinoplasty is one of the most applicable surgical
interventions in modern aesthetic surgery. It
strengthens the harmony of the face and the proportions
of the nose, and may also help relieve breathing
problems. 2

Dorsal augmentation rhinoplasty  addresses
aesthetic and functional disorders caused by nasal
dorsum deficiency and is performed using a variety of
surgical techniques and grafting materials, all of which
have distinct advantages and disadvantages.®
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Etiology of nasal deformity

* Congenital: Cleft palate

* Hereditary: Large dorsal hump
* Traumatic: Crooked nose

* latrogenic: Previous septoplsty/rhinoplasty

Figure 1. Etiology of nasal deformation

To date, there is no system for selecting the optimal
material for reconstruction of the nasal septum
depending on the clinical situation; there is no analysis
of long-term results and possible complications when
using various grafts. Graft selection remains the
greatest challenge for surgeons performing in dorsal
rhinoplasty.*

A number of materials are used in rhinoplasty
surgery, these include autologous implants (harvested
from the patient's own tissue), allogenous materials
(obtained from cadavers), alloplasts (synthetic
implants).>®

‘aft: auricular cartilage, septal cartilage, rib cartilage,
iliaccrestbone

ft:irradiated rib, pooled acellular dermis

silicone, poly-tetra-fluoro-ethylene (Gore-  Tex),

polyamide mesh

coral,ivory
Figure 2. Graft materials

Each has advantages and disadvantages; these are
discussed in this article.

Defects in the dorsal profile are classified into
major and minor defects. Small defects can be repaired
by placing septal or conchal cartilage precisely along
the dorsum®. Large dorsal defects require total dorsal
augmentation and require a large volume of graft
material, autologous sources such as rib autografts and
autologous bone grafts of the external table skull for
total dorsal augmentation.®

The main dorsal defects are classified based on their
anatomical location: saddle deformity and upper back

curvature.!*

A saddle deformity results from excessive
angulation of the anterior septum creating an apical
depression or separation of the dorsal septum. An
upper back tilt is attributed to excessive removal of the
nasal bones, which causes a very low and deep root.

Rhinoplasty approaches

- Incisions placed Inside the nasal cavity only

- Incisions placed Inside the nasal cavity and outside
on the columella (Rethi Goodman's gull wing or

flying bird incision)

Figure 3. Rhinoplasty approaches

The ultimate goal of dorsal augmentation
rhinoplasty is to create a soft, smooth nasal bridge with
dorsal aesthetic lines. Dorsal nasal reconstruction
procedures will include grafts, flaps, osteotomies, as
well as camouflage operations.  During dorsal
augmentation rhinoplasty, the graft is placed in the area
of the defect under the periosteum.

Figure 4. Schematic stages of dorsal rhinoplasty
using transplant

The choice of transplant remains the biggest

problem for surgeons performing rhinoplasty:*#*3

e Optimal material features include;

e Biocompatibility, minimal risk of immunological
response;

e Structural elasticity and rebound  over
physiological and sustained time;

e Easy access with plenty of volume;

e  Minimum cost;

¢ No donor site morbidity.
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The ideal graft material must also be readily
available in sufficient quantities and cost-effective; it
is important to emphasize that no ideal material
currently exists.

Graft materials have unique characteristics, uses,
and a literature review presents their uses, risks, and
benefits.

This review discusses the current and most vaccine
options available to the source of the vaccine that may
allow the surgeon to obtain optimal aesthetic and
functional results fillers are used for small corrections,
fascia and fat can be used, supporting implants or grafts
are used for large corrections.

Nasal reconstruction often uses autologous bone
and/or cartilage.'*'® Advantages include lowest
extrusion and resorption rates and perfect
immunogenicity.’

The use of autografts often requires additional
surgical fields, complications from donor sites.®

Cartilage autograft (nasal septum, ear and costal)
remains the gold standard for structural nasal
reconstruction. The most commonly used autobone are
the iliac crest bone and calvarian bone.

When performing operations for aesthetic reasons,
the nasal septum often serves as a source of plastic
material necessary to perform the operation, which,
with excessive resection, also leads to an increase in
complications of an aesthetic and functional nature.
Septal cartilage is ideal for rhinoplasty because of its
location, but it is often deficient in some patients.

Septal cartilage consists of 78% water, 8%
collagen, 3% sulfated glycosaminoglycan and contains
25 million cells per gram.*®

Septal cartilage is preferred for rhinoplasty because
of its ease of access, minimal donor site morbidity, and
it provides a single surgical field. The septal cartilage
is stable and resistant to infection, showing minimal
deformation and resorption.

Conchal cartilage is often used for nasal alar grafts
because of its curved shape, but its volume is also
limited. The conchal cartilage of the ear has a
characteristic curve and is softer and more flexible than
septal cartilage. conchal cartilage is ideal for nasal tip
grafts.?

Conchal cartilage advantages include low
morbidity, relatively large graft volume, and resistance
to resorption can be corrected with PDS foil suture
fixation,

The average surface of the removed amount of
conchal cartilage is 3.5-4.5 cm2, it is necessary, with
care taken to keep at least.?

Costal cartilage abundant volume, relative ease of
harvesting is considered advantages for reconstructing
severe and complex saddle nose deformities.??23

The main indications for the use of costal cartilage
in plastic surgery are:

- Material deficiency as a result of previous
rhinoplasty
- Insufficiency of the nasal skeleton due to trauma

The use of costal cartilage is dictated by a number
of features of its structure, which have a number of
obvious advantages in comparison with ear cartilage:

- Sufficient thickness - up to 5-7 cm;

- Strength;

- The ability to create almost any given
configuration;

- Stability of the resulting structure.

Costal cartilage is collected based on the amount of
material required and is possible in several places:
- Cartilages of the 11th ribs on both sides

Important limiting aspects of costal cartilage
grafting include donor site morbidity and risk of
warping.?

However, the operation of taking a cartilage
autograft is not in all cases acceptable to patients due
to operative time and can cause distressing donor-site
complications such as prolonged pain, pneumothorax,
scarring, second surgical site.

Alternatively, allografts may be preferable and
more acceptable to patients.?>?’ Allografts can be
obtained from patients undergoing septoplasty or taken
from donor banks. If taken from patients, patients are
screened for viral infections before surgery, including
hepatitis B, hepatitis C, and HIV. After the septal
cartilage is obtained, the cartilage is placed in a
solution containing thiomersal (white merithiolate) and
stored in a refrigerator at 4°C in bottles labeled with the
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date of extraction.

Allografts obtained from donor banks are
disinfected, checked and stored in sterilized glass
bottles.  Aseptically  processed  non-terminally
sterilized, fresh-frozen allografts from deceased donors
were developed and made available as an intended
option.?® A costal allograft regulated by the Food and
Drug Administration is provided sterilely; untreated
donor tissues are pre-treated with a low dose of gamma
radiation.

Cadaveric costal cartilage is especially used to
support and lift the dorsum of the nose. The advantages
include no additional intervention, reduced operating
time and the ability to supply in desired quantities.

Its main disadvantages are resorption and curvature.
The rate of resorption varies across studies. During
preparation, the cartilage is irradiated with 30-50
thousand Gy. It is believed that with increasing
radiation power, collagen damage increases and
resorption increases accordingly.?

Fresh frozen cadaveric costal allografts have higher
rates of resorption, infection, and non-donor site graft-
related complications compared with autologous
cartilage.

Statistics on this topic are very contradictory.
Absorption rates ranging from 1 to 75% have been
reported in the long term (5 years or more).*
Resorption can be mild-moderate-complete. It is
impossible to predict the resorption process for each
patient at the same time.

Infection. It occurs from 1 to 9%. It can often be
controlled with antibiotics. In rare cases, the graft may
need to be removed.*!

- Curvature. It is rare when the central part of the
cartilage is used or grafts are prepared using the
oblique section method.®? Before using the
cartilage, it should be kept in saline solution for
about 45 minutes and then checked.

Large saddle nose defects are reconstructed using
bone graft materials that provide adequate structure for
reconstruction. Of the bone allografts, lyophilized
Freeze-Dried Allograft Bone is currently used because
it is strong enough to provide structural support and
overcome soft tissue resistance.®®

AlloDerm is a lyophilized sheet of human dermis
collagen matrix and allows the ingrowth of host tissue
is a good alternative to autogenous dorsal rhinoplasty.3*
Partial AlloDerm absorption, is a definite
disadvantage.

Alloplastic materials can be used successfully for
dorsal augmentation if both the patient and the surgeon
understand the risks involve.® The most commonly
used alloplastic materials for either aesthetic or
reconstructive rhinoplasty include silicone, expanded
polytetrafluoroethylene (Gore-Tex; W. L. Gore and
Associates, Flagstaff, Ariz.), or porous high-density
polyethylene (Medpor; Porex Medical, Fairburn,
Ga.).35'37

Each of these materials has unique structural and
biocompatibility qualities and therefore has been used
for various procedures and indications. As such,
different outcomes and complication profiles can be
expected when using any of these materials for
procedures involving the underlying nasal
architecture.®®

Silicone implants should not be used for the tip of
the nose because it is unable to build the underlying
structure, thereby causing an unnatural result and
potential side effects.

Xenograft costal cartilage is rarely used because of
significant resorption from strong host immune
reactions to foreign antigens in the graft.

Rhinoplasty uses hyaluronic acid (HA) due to its
effectiveness and short recovery time,****2 but HA filler
injections are not without complications: blindness and
skin necrosis have been reported as a result of nasal
filler injections and injection site reactions; infection;
hypersensitivity; vascular disorders, etc.*

In aesthetic rhinoplasty for minor contour
deformations of the nasal surface, liquid cartilage is
also used and its use is a microinvasive procedure.*
Liquid cartilage grafts are more flexible for filling
lesions, they are prepared from septal, lateral or less
commonly conchal cartilage and are inserted through a
needle from the surface of the skin or mucosa shell into
the defect area without any incision or raising a skin
flap.*>4® Its disadvantage is poor mechanical stability
and rapid decomposition, leading to wrinkling and
deformation.

Currently, nasal lipofilling using autologous fat is
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one of the minimally invasive methods for correcting
the aesthetics and contour of the nose; this method is
effective, is a relatively low-morbidity and has a low
incidence of complications.*’-*° Fat injection has been
used for over 20 years in facial soft tissue corrections.*°
Mild complications that did not require additional
treatment or surgery were reported.>®5t,

Despite the growing popularity of fat injections for
aesthetically improving the shape of the nose, there is
no consensus on the advantages and disadvantages of
fat injections.

Aesthetic rhinoplasty also uses platelet-rich fibrin
(PRF) without cartilage or mixed with high-density
fat.52% Platelet-rich fibrin reduced the rate of
resorption of sliced cartilage on the dorsum of the nose,
either increasing its viability or maintaining its
shape.%*%

The use of platelet-rich fibrin in combination with
diced cartilage for dorsal camouflage and
augmentation, tip management and revision
rhinoplasty have shown good results.® PRF plays a
role in stimulating the healing cascade of tendon,
muscle cartilage and bone regeneration.>

The use of PRF in combination with allogeneic
nasal septal cartilage had a positive effect on wound
healing, reduced postoperative edema, and improved
aesthetic results.

Despite significant advances in biomedical
engineering, the ideal transplant material has not yet

been created. The physical properties of the graft must
match those of the recipient site with proportionate
levels of stiffness or flexibility. The surface properties
of the graft should facilitate the attachment of
surrounding connective tissue without excessive
mesenchymal infiltration and capsule formation.

Dorsal augmentation in rhinoplasty remains a
complex and demanding art. Modern technologies
allow the use of both autografts and allografts. Various
graft materials have been described, each of which has
limitations and advantages.
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HCIHOJIb30BAHUE TPAHCILUIAHTATOB IPH JIOPCAJIBHOM AYTMEHTAIIMOHHOM
PUHOIIJIACTHUKE

Apmen Apytionsa?
L Tlnactmueckuit xupypr, MemunuHcKuil IEHTp ACTXMK, Kadeapa YeNrOCTHO-IMIEBOW XUpypruu, EpeBanckuii
roCy/IapCTBEHHBIN MEIUIIMHCKUNA yHUBEpCUTET uM. M. I'epann, Apmenus

AOcTpakT
BBenenne: B puHOIMIACTHKE IIUPOKO HCIIONIB3YIOTCS Pa3IMYHbIC TPAHCIUIAHTAIIMOHHbBIE MaTepuaibl. OHAKO BHIOOP
ONTUMAJIBHOTO MaTepHalia B Pa3IMYHBIX KIMHAYECKUX CHTYAlUSX OCTAeTCS HPEIMETOM IHMCKYCCHi. ABTOp
AHAIN3UPYET UMEIOLIYIOCS JINTEPATYPY O Pa3IUYHbIX MaTepHalaX, HCIOIb3yEMbIX B PUHOILIACTHKE, YTOOBI OLICHUTD
NPEUMYILECTBA U HEAOCTATKH KaXK/I0TO U3 HUX.
MeTtoasi: /[ aHanu3a nurepatypsl ObUT IPOBEACH MOUCK Ha BeO-caiitax Cochrane Library, Embase u PubMed. B
Ka4yeCTBE KITFOUEBBIX CJIOB JJIsI TIOMCKA MCIIOIb30BAIUCH ayTOTPAHCIUIAHTAT (TIEPErOPOIOYHbIH XPSIl, YITHOW XPSIIL,
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peOepHBIN XPpsII), AUTOTPaHCIIaHTAT, KOCTHBIC TPAHCIUIAHTATHI, TPAHCIUIAHTATHI MATKHX TKaHew, PRP, >xumxwmii
XpAll, puHOQWUIEPHl W AIOIIACTUYECKUE HMMILIAHTATHI, ONCHUBAIUCH 3PPEKTUBHOCTh MPUMEHEHUS KaXKIIOTO
MaTepuana, pe3ylbTaThl pE30pOLNH, OCIOXKHEHHS, (YHKIHOHAJIbHAS M OSCTCTUYECKAs YIOBICTBOPEHHOCTD
narueHToB. M3 127 crareii, pacCMOTPEHHBIX B aHAJIN3e, ObUINA BKJIFOUEHBI 57 CTaThH, COOTBETCTBYIOIINE KPUTCPUSIM
BKJIFOUCHUS.

AYTONIOTHYHBIE  XPAIICBbIC TPAHCIUIAHTATHI  IMUPOKO  HCIONB3YIOTCSA  JUIS  JIOPCAIbHOH  ayrMEHTAIIWH.
AyTOTpaHCIUIAHTATBI MOTYT OOECIEUUTh PA3IMYHOE KOJMYECTBO XPsIlla, KOTJa TPeOyeTCs BBICOKAs CTPYKTypHAas
CTaOMILHOCTD, MOKHO UCIIOJIE30BaTh KOCTh. OIHAKO ONIEPAITHs IO B3STHIO XPAIICBOTO Ay TOTPAHCIIAHTATa HE BO BCEX
CIy4asx MpuemieMa Uil MalUeHTOB H3-32 IMPOJOJDKUTEIBLHOCTH OIEpallii M MOXET BBI3BaTh HENPUSATHBIC
OCJIOKHEHMSI Ha JIOHOPCKOM YyYacTKe, TaKWe KaK TPOJOJDKUTEIbHAs O00Jb, ITHEBMOTOPAKC, pyOlieBaHUE.
AJBTEpHATHBON ayTOTPAHCIUIAHTATY SBISIOTCS AJUIOTPAHCIDIAHTATHI (OONy4YeHHBIE W HEOONy4YeHHbIE pebpa), a
OCCKIICTOYHBIN IEPMAITLHBIA MATPUKC HMEET TO MPEHMYIIIECTBO, YTO UCKIFOYAEeT HEOOXOIUMOCTD B JIOTIOJIHUTEIIEHOM
XUPYPTUYECKOM yUYacTKe.

BoiBoabi: C MOMOIIBIO 3TOTO BCECTOPOHHETO 0030pa aBTOPHI HAJICKOTCS MPOSCHUTH BBIOOP Hanboliee ONTUMATIHLHOTO
MaTepuaia, KOTOPBIH CMOMKET MO3BOJIUTH XHUPYPTy MONYYHTh CTAOMJIBHYIO apXUTEKTypy HOCA, ONTHUMAaJIbHEBIC
JCTETUYCCKUE U (YHKIMOHAIBHBIC pe3ynbTaThl. HeoOXOMMBI MalbHEHIIHE HWCCICIOBAaHUS, YTOObI YCTAHOBUTH
YCTKUC pCKOMCHAAINHU 110 BI)I60py moAXoAAICro MaTepuajia ajd puHOILIaCTUKH.
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