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Introduction

Successful  rhinoseptoplasty

implies  proper  diagnosis,  appro-

priate planning, perfect execution

and a  thorough knowledge of  the

limitations  and  complications

of the  surgical  techniques. Auto -

genous  nasal  or  ear  cartilage  of

sufficient  quantity  and  shape  is

part of the current range of instru-

ments  that  surgeons  can  draw on

to  improve  aesthetic  and  func -

tional results. Rhinoplasticians are

engaged  in  an  ongoing  debate

about  the  best  approach  to

achieve   aesthetic  goals  and  func-

tion  (open  v.  closed)  and  about

surgical  techniques  (grafting 

v. suturing).  Rhino septo plasty

philosophy  has  shifted  from

destabilising   and  excision

manoeu vres  towards  stabilising

and  strengthening manoeuvres.  It

is  usually  assumed  that  results

become more predictable as tech-

nique become simpler.

A loss of support and structural

framework  due  to  over-resection

or  injudicious  resection may  lead

to the use of grafting materials in

revision  rhinoplasty.  However,

maintaining  the major  supporting

structures  for  aesthetic  and  func-

tional  purposes  is  sometimes

mandatory, even in primary rhino -

septoplasty.

In  this  paper,  we  give  a  brief

review  of  the  different  grafting

materials and set out our personal

philosophy  about  grafting  indica-

tions  for  nasal,  dorsal  and  tip

work-up,  and  for  functional  pur-

poses  (Table  1).  Appropriate

patient selection and careful atten-

tion  to  surgical  technique  are

paramount   for  the  success  of  the

procedure.

Various  approaches  have  been

described  to  the  use  of  cartilage

grafts  for  correcting  nasal  valve

dysfunction or collapse in order to

achieve  the  functional  restoration

of nasal airway patency. Aesthetic

reasons  mean  that  saddle  nose,

cleft  nose,  crooked  nose,  twisted

nose,  short  nose  appearance,

middle  vault collapse and nasal tip

work-up  are  probably  the  pre-

ferred indications for grafting.

Nasal grafting is also indicated

for  correcting  over-resection,

smoothing  or  camouflaging  con-

tour  irregularities,  addressing  an

open roof deformity and repairing

airway  compromise.  The  judi-

cious use of these methods results

in  predictable  rhinoseptoplasty

outcomes with enhanced aesthetic

and functional results.

Grafting materials

During rhinoseptoplasty, biomate-

rials  (autologous  or  allogenic)  or

alloplastic  materials  may  be

added. Alloplastic  implants  (syn-

thetic  biocompatible  polymers)

are beyond the scope of this paper.

Autologous  grafting  materials

include septal, ear or rib cartilage,
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calvarian,  iliac  crest  or  mastoid

bones fragments, or fascia dermis.

Allogenic materials include irradi-

ated  bone  or  cartilage  pieces  and

acellular dermis. The vast majority

of  rhinoplasticians  prefer  autolo -

gous  materials,  including  septal

cartilage  and  ear  cartilage  when

there  is  lack  of  septal  material

(revision rhinoseptoplasty).1-5

Grafting  materials  may  be

placed in an open or an endonasal

approach.  The  graft  is  usually

fixed  with  sutures  in  an  open

approach,  with  placement  in  a

subcutaneous  pocket  when  the

endonasal  approach  is  preferred.

All  these  grafting  materials  may

be  distinguished  according  to

donor  site  morbidity,  graft

availability   or  graft  resorption.

Resiliency  and  rigidity  are  two

characteristics  that  need  to  be

taken into account. Grafting mate-

rials may be visible or non-visible.

Visible  grafts  usually  introduce

nine  variables;  malposition,  dis-

placement,  warping,  resorption,

visible  irregularities,  infection,

extrusion,  soft  tissue deformation

and soft tissue atrophy.6 Non-visi-

ble grafts introduce three variables

only:  malposition,  warping  and

resorption.6

Septal cartilage may be used for

dorsal, strut, batten, lateral crural,

lateral  strut,  spreader  and  tip

grafting .  This  grafting  material

involves  few  drawbacks  in  terms

of extrusion,  resorption,  infection

or  warping.  Known  determinants

of  resorption  are  high  tensile

forces, high muscular activity and

crusting.7

Septal  cartilages  may  be  used

in many  different  circumstances

(spreader  graft,  infralobular

graft…)  and  in  a  diced  model

when  placed  in  a  temporal

aponeurosis to restore saddle nose

deformity.  A  minimum  of  1  cm

should be left in the dorso-caudal

part  with  an  L-shaped  strut  to

prevent   collapse  when  the  septal

cartilage is the donor site.

Auricular (ear or conchal) carti-

lage  is used  in  revision  rhinosep-

toplasty  when  septal  cartilage  is

lacking  or  in  primary  rhinosep -

toplasty  when  its  shape  and

resilience  are  suitable  for  the

procedure . This  cartilage  is more

brittle  than  septal  cartilage, more

difficult  to  carve,  less  rigid,  and

more useful for onlay grafting. Its

multilaminar  structure means  this

cartilage  can  be  used  in  grafting

with a sutured layer. The removal

of  perichondrium  is  a  subject

of debate  since  removing  it  may

prevent warping and preserving it

may facilitate fibrosis and stability.

Auricular cartilage is usually used

for  dorsal  reconstruction  and

external valve reconstruction.

Rib cartilage  is mainly used  in

graft-depleted  revision  rhinosep-

toplasty  due  to  the  considerable

volume available,  the strong sup-

port  it  provides,  and  the minimal

postoperative  resorption.  But

warping,  mainly  in  the  cephalic

dorsal area, is frequent and exter-

nal  stabilisation  is  often  required

(threaded  Kirschner).  Significant

donor site morbidity dictates par-

simonious use in older patients.8

Finally,  bone  fragments  from

the  calvaria,  iliac  crest,  mastoid,

ulna  or  rib  may  be  used  in  aug-

mentation rhinoseptoplasty. These

materials  may  be  harvested  in

large  quantities, making  complex

montage  possible,  but  rigid  fixa-

tion and an unnatural feel is found

in some patients.

Tip graft

Nasal  tip  management  needs  to

provide  optimal  support  for  the

nasal tip and improve projection.

The  ultimate  goal  of  nasal  tip

surgery  is  often  to  create  a  dif -

ference  of  6-10  mm  between  the

levels of  the dorsum edge and  the

nasal tip. This can be achieved with

suturing  techniques  (interdomal,

transdomal,  steal  lateral  tech-

niques) and with grafting materials.

The  columellar  strut  is  one  of

the graft techniques used most fre-

quently by the authors of this arti-

cle.  The  graft  is  placed  between

the paired intermediate and medi-

al  crura  in  either  an  open  or  a

closed approach and is sutured to

the medial crus or floated in a sub-

cutaneous  pocket  (Figures  1a,

Table 1 
Different grafting materials related to

anatomical area

Nasal tip

Cap graft

Columellar strut

Extended columellar strut-tip graft

Onlay tip

Umbrella graft – Anchor graft

Infralobular (Shield – Sheen) graft

Dorsum

Onlay graft

Radix graft

Spreader graft

Septal extension graft

Dorsal sidewall graft

Diced cartilage

Alar

Batten graft

Lateral crural onlay graft

Lateral crural strut

Rim graft

Base

Alar base graft

Columellar plumping graft

Premaxillary graft
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1b,1c). Indications for a columel-

lar  strut  are: nasal  tip ptosis with

short  medial  crura  and/or  long

lower lateral cartilage with under-

projection. This  procedure  is  fre-

quently proposed  to patients with

a  narrow  nasolabial  angle.9,10

Care must be taken to ensure that

the cephalic end of the graft does

not  reach  the  dome  angle  and  to

leave  subcutaneous  tissue  around

the  spina  nasalis  to  prevent  the

movement  of  the  graft  during

some  lip  movement.  Adequate

strength can be achieved with sep-

tal  material,  although  a  double

layer  of  auricular  cartilage  or  rib

cartilage may  also be used. Most

of the work that can be done with

a  columellar  strut  may  be

achieved with a tongue-in-groove

suturing technique and we believe

that  the  decision  to  adopt  one  or

other of the two techniques should

be based on the remaining support

for  the  columellar  portion  of

the nasal  tip.  Strut  grafting  is

preferable  when  this  support  is

compromised.

Onlay tip grafts may be placed

over  the  alar  domes  or  into  the

space  between  the  tip-defining

points  and  the medial  crura. This

category  of  grafting  material

includes  cap  graft,  Peck’s  graft,

umbrella  graft  and  anchor  graft

(not  used  by  the  authors  of  this

article);  it  is  used  to  soften  the

contour  and  irregularities  in  the

nasal tip area or to achieve subtle

increases  in  tip  projection.11-14 If

placed  above  the  tip-defining

points,  the  onlay  tip  graft  will

enhance tip definition and projec-

tion,  whereas  placement  below

the tip-defining  point  will  add

volume   to  the  infratip  lobule.

These  grafts  are  placed  and

sutured  superficially  and  so  they

need to be bevelled at the edges to

reduce the risk of visibility. Onlay

tip  grafts  are  contra-indicated  in

cases  of  excessive  infratip  lobule

volume.

Shield grafts or Sheen grafts or

infralobular  grafts  are  probably

the  best  known  grafting  material

in nasal tip management. 

This  graft  is  positioned  over

the medial  crura,  extending  to

the middle  of  the  columella

(Figures  2a,2b,2c,2d).  It  was  ini-

tially designed to increase tip pro-

jection,  improve definition of  the

nasal  tip and to  improve  the con-

tour  of  the  infratip  region.15 The

extension  of  this  graft  to  the

columella , the "extended columel-

lar  strut-tip  graft", may  also  sup-

port  the  medial  part  of  the  nasal

tip and increase the stability of the

framework.  Visibility  is  possible

with  time  and  so  care  must  be

taken  to  bevel  the  edges  of  the

grafts and patients with thick skin

are  preferred.  Concepts  in  nasal

tip  contouring,  with  a  better

understanding  of  the  medial  and

lateral  relation  in  lower  lateral

cartilage ,  as well  as  the malposi-

tioning of the lateral part (cephalic

orientation  v.  caudal  orientation),

have  led  to  a  more  global

approach to the nasal  tip, and the

single placement of a shield graft

is  no  longer  sufficient  for  the

majority  of  the  rhinoplasticians.

Figure 1
Columellar strut placed between the paired intermediate and medial crura through an open approach. 1a: graft in anatomic position;
1b: placement of the graft; 1c: columellar strut in position.

a

cb
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In fact,  few  surgical  procedures

are now based exclusively on this

Sheen  princeps  concept.  More -

over,  multilayer  tip  grafts  and

back-stop  grafts  positioned

cephalically  are  now  used  more

and  more  in  nasal  tip  manage-

ment,  with  a  particular  focus  on

the lateral part of the lower lateral

cartilage.

Caudal  extension  grafts  are

another  interesting  technique  that

can  correct  foreshortened  nose,

possibly rotating the tip if the graft

is  designed  to  cover  a  longer  dis-

tance  along  the  inferior  border.10,16

This  graft  is  mainly  used  in

patients with a lack of caudal sup-

port for the quadrangular cartilage

due to excessive resection or trau-

ma  and may  also  serve  as  a  strut

for  complex  anterior  cartilage

deformation  (Figure  3). We  place

this septal extension graft when the

quadrangular and tip relation needs

strong support and when the septal

cartilage is highly concave and not

adequately  resolved  using  scoring

and  morselisation.  Moreover,  this

graft  may  also  be  stabilised  with

spreader  grafts  when  extended  to

the caudal angle.

Dorsal grafts

From  the  caudal  to  the  cephalic

area,  dorsal  grafts  include  septal

extension  grafts,  spreader  grafts,

dorsal  onlay  grafts  and  radix

grafts. Septal extension grafts are

similar  to  the  caudal  extension

graft  described  above,  with  a

piece of cartilage extending to the

dorsal edge. 

Spreader grafts are the grafting

technique  used  most  frequently

by the  authors  of  this  article

because  of  the  numerous  indica-

tions for this technique: the recon-

struction of open-roof deformities,

smoothing   the  brow-tip  aesthetic

line, straightening deviation of the

dorsal  septum,  correcting  middle

vault  collapse  (inverted-V  defor-

mity)  and  work  on  the  internal

nasal  valve.17 Spreader  grafts  are

placed  between  the  septum  and

upper  lateral  cartilages  (ULC)

after  dividing  the  ULC  from  the

septum (Figures 4A,4B,4C). They

can  be  placed  in  an  external

approach,  with  easy  access  to

sutures and fixation. However, an

endonasal approach also makes it

possible to place the spreader graft

in  the desired position  (pocket or

Figure 2
Infralobular (Shield or Sheen graft), extending in this case from middle crura to the nasal tip. 2a: graft in anatomic position; 2b: open
approach; 2c: graft design; 2d: after suturing.

c

b

a

c
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transfixion  suture)  even  if,  with

this  approach,  fixation  is  not  as

easy  and  results  are  less  pre-

dictable. The preferred source for

spreader  graft  material  is  septal

cartilage  and  sutures  should  be

fixed  to  the  septum  before  reap-

proximation  of  the  ULC.  The

minimum   width  for  spreader

grafts  is 2 mm and  the minimum

length is 2 cm in the vast majority

of  cases.  There  is  a  range  of

options  for  the  placement  of  the

sutures  depending  on  the  func-

tional  or  aesthetic  purpose.  If

the spreader  grafts  are  placed  at

the level of the dorsal septum, the

aesthetic   goal  will  be  achieved

easily  because  the  grafting mate -

rial  will  be  visible.  By  contrast,

if the  spreader  grafts  are  placed

below the level of the dorsal sep-

tum,  there  will  be  more  of  an

effect  on  the  internal  valve,

enhancing  the  functional  effect

Figure 3
Septal extension graft in place due to the lack of infero-caudal support of quadrangular
cartilage graft located at the right side of the caudal border of the quadrangular cartilage

Figure 4
Spreader grafts between the ULC and the septum. 4a: left spreader graft between the septum and the upper lateral cartilage; the alter-
native of suturing the graft at the level of, or below, the upper septal edge depends on the goal of grafting; 4b: right side; 4c; left side.

cb

a
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and  reducing  the  aesthetic  effect.

Stitches  are  usually  passed

through  five  layers  of  cartilage;

graft-ULC-septum-ULC-graft.

Spreader grafts act on the internal

valve but there is no objective data

confirming  that  the  grafts  truly

open the nasal valve area.18,19 This

graft  is  usually  placed  bilaterally

but  unilateral  placement  is  possi-

ble  in  selected  cases.  Spreader

grafts may be asymmetrical if the

aim is to stabilise the caudal bor-

der  of  the  septum  on  the  side  of

the  nose  without  deviation  and

when  increased  tip  support  is

needed. In this particular case, the

spreader  grafts  need  to  be  longer

and  to  reach  the  caudal  angle  of

the  nasal  septum.  Many  patients

with  cleft  nose  are  also  indicated

for spreader grafts.19

Dorsal  onlay  grafts  are  in -

dicated  to  refine  dorsum

appearance ,  for  saddle  nose

deformity,  in  traumatic compres-

sive fracture and to correct open-

roof  deformities.20 Septal  or

auricular cartilage (multilayer)  is

used  as  the  graft  material,  with

major deficits requiring rib carti-

lage.  The  dorsal  onlay  graft

extends  from  the  radix  to  the

septal   angle  in  such  a  way  as

minimis e  the  risk  of  palpable

irregularities  (Figures  5a,5b).

Smaller grafting materials may be

crushed  or  bevelled  to  refine

smaller defects along the dorsum

line. Caudal fixation of the dorsal

onlay  graft  is  performed  using

stitches  to  the  mucoperichon -

drium  in  the  ULC  area  and

cephalic  fixation  may  require  a

percutaneous  Kirschner  wire  in

order  to  prevent  warping,  espe-

cially when placing rib cartilage.

The  creation  of  a  subcutaneous

pocket  in  the  fronto-nasal  area

will often be sufficient to stabilise

the cephalic end of the graft. The

dorsal  onlay  graft  may  also  be

articulated with a columellar strut

in  major  reconstruction.  A  con-

cave  shape  of  the  undersurface

and  a  smooth  appearance  on  the

superficial  side  of  the  graft  are

required, and allow the graft to be

seated  on  the  nasal  dorsum.

Diced  or  morselised  pieces  of

cartilage (auricular) embedded in

the temporal aponeurosis, usually

known as a Turkish delight graft,

is very helpful when augmenting

volume  is  important  and  when

major  irregularities  of  the  nasal

dorsum are expected because the

combination  of  diced  cartilage

and  aponeurosis  result  in  very

elegant  smoothing  of  the  nasal

dorsum in these cases.21

A  radix  graft  placed  in  a  sub -

cutaneous  pocket  is  helpful  in

displacing  the  frontonasal  angle

breakpoint  more  cephalically,

resulting  in  the  apparent  length-

ening  of  the  nose.  Although

easily   performed,  radix  grafting

is prone to displacement.22

Alar region grafts

These grafts are indicated for the

management  of  external  valve

incompetence  and  for  aesthetic

purposes.  In  cleft  nose  (mainly

unilateral),  alar  region  grafts  are

the cornerstone of the procedure.

Septal  cartilage  is  also  the  pre-

ferred source for grafting materi-

al. The position of  the graft may

extend from the caudal end of the

lower  lateral  cartilage  (LLC)  to

the  inferior  third  of  the  ULC.

Theoretically,  the  more  caudally

the  graft  is  sutured,  the  more  it

acts on the external valve and the

greater  the action on  the  internal

valve as it moves in the cephalic

direction. This view of the action

of alar batten grafts makes sense

intuitively,  but  it  has  never  been

confirmed  by  objective  data18.

Alar  batten  grafts  are  usually

inserted in a subcutaneous pocket

with  an  endonasal  approach  and

sutured  to  the  underlying  carti-

lage with an open approach.23,24

Figure 5
Septal extension (solid arrow) and dorsal graft (dotted arrow). 

5a: before grafting; 5b: after grafting

a b
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Lateral  crural  onlay  grafts  are

usually placed in cleft nose when

the  lateral  part  of  the  LLC  is

depressed;  the  aim  is  to  restore

volume  in  the  lateral  area of  the

LLC.

Lateral strut grafts are used  to

correct alar retraction (in revision

rhinoseptoplasty  or  secondary  to

trauma)  and  they  are  placed  on

the  undersurface  of  the  LLC,

extending  to  the  piriform  aper-

ture. These grafts prevent alar rim

collapse  and  act  on  the  external

valve. When the LLC is malposi-

tioned in a cephalic position,  the

vestibular skin under the cartilage

needs  to  be dissected  to  free  the

cartilage and the lateral strut graft

is positioned on the undersurface

and  in  a  caudal  direction  to

accommodate  the  lateral  crus.

This  technique  is  usually  per-

formed  in  revision  rhinosepto-

plasty and  less  frequently  in pri-

mary cases.

Finally, alar rim grafts inserted

in a marginal pocket may prevent

alar  retraction  or  external  col-

lapse.

Miscellaneous

Premaxillary  grafts  composed  of

diced cartilage placed between the

nasal spine and medial crural foot-

plates  may  induce  the  widening

of the columellar-labial angle and

there fore  result  in  tip  rotation.

Premaxillary  grafts  are  also  used

in patients with underdeveloped or

retrusive  premaxilla  (syndromic

or not), being placed at the caudal

level of the piriform aperture. 

This graft is usually difficult to

stabilise  and  implants  are  some-

times indicated for this augmenta-

tion.  Composite  grafts  (auricular

donor site) are frequently used in

nasal  reconstruction  in  cleft-nose

patients (nasal sill).

Lateral nasal wall grafts – 'dor-

sal sidewall onlay grafts' – may be

used to correct local depression or

contour  irregularities  along  the

lateral  nose.  Crushed  or  morse-

lised  cartilage  is  the  preferred

material here. 

Personal conclusions

Grafting techniques are numerous

and these techniques are frequent-

ly  used  on  the  basis  of  personal

rhinoseptoplasty  philosophies.

Leaders in Western European rhi-

noseptoplasty  argue  in  favour  of

an  endonasal  approach,  with  US

leaders  advising  the  alternative.25

It is usually accepted that a correct

diagnosis  of  nasal  deformity  pre-

cedes technique and that the poor

execution of a technique is some-

times devastating. Furthermore, as

a general principle, surgeons with

a  preference  for  an  endonasal

approach for rhinoseptoplasty use

less  grafting  material  than  those

who  advocate  an  open  approach.

The  reason  is  probably  that  an

open approach allows for the pre-

cise  placement  and  suture  of  the

graft with more permanent results

than  the  insertion  of  a  grafting

material in a subcutaneous pocket

through  an  endonasal  approach.

But it should also be stressed that

an  open  approach  involving  the

dissection and destruction of sup-

port  mechanisms,  mainly  in  the

nasal  tip  area,  requires  grafting

material  more  often  to  restore

what an endonasal approach does

not compromise. In others words,

preserving  the  nasal  framework

reduces the need for grafting. Skin

characteristics are also of primary

importance  because  care  should

be taken in thin skin to avoid visi-

ble grafting material.

Nasal  tip  work-up  rarely

requires  grafting  in  primary  rhi-

noseptoplasty, except  in drooping

tip.  Tip  rotation,  under-  or  over-

projection and the enhanced defi-

nition of  the  tip may be achieved

with  suturing  techniques  (trans -

domal,  interdomal,  middle  crura,

lateral  crura,  tongue-in-groove

technique),  steal  technique  and

overlay  technique  (middle  or

lateral   crura).  However,  sig -

nificant drooping tip, a major loss

of  supporting  mechanisms  in

secondary  rhinoseptoplasty, exter-

nal  nasal  valve  dysfunction  and

complex work-up in syndromic or

cleft-nose  patients  often  require

grafting  material.  So  the  use  of

grafting material is recommended

in  primary  rhinoseptoplasty  for

post-traumatic  cases,  saddle  nose

deformation,  crooked  nose,  and

twisted nose, and to manage exter-

nal  and  internal  valve  incompe-

tence. 

Grafting materials are also fre-

quently used with durable surgical

outcomes  for  dorsal  refinement

and  internal  nasal  valve manage-

ment.  The  endonasal  insertion  of

graft is reserved for the following

situations:  when  internal  nasal

valve problems requires a spreader

graft  only, when  alar  batten  graft

is  sufficient  for  external  nasal

valve  incompetence, with  limited

columellar  or  caudal  extension

grafts  and  for  camouflage

grafting .  Spreader  grafts  have

many  indications  and  they  are  a

common procedure for correcting

internal  nasal  valve  dysfunction,

even if objective proof of the con-

cept  is  lacking.  Cleft  nose  and

saddle  nose  patients  are  usually

the  best  candidates  for  grafting

materials. 

Our  preference, in  order  of

decreasing  frequency,  is  for  the

use of the following grafts in rhi-

noseptoplasty:  columellar  strut

and  spreader  graft,  dorsal  onlay
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graft, lateral strut graft and batten

graft,  caudal  extension  graft  and

infralobular  graft.  In  general,  the

complication rate after grafting is

low,  with  few  infections  in  the

receptor  or  donor  sites  and

extremely  rare  extrusion.

However,  it  should  always  be

borne  in  mind  that  resorption,

warping  and  displacement  may

occur, requiring revision. The sim-

pler  the  technique,  the  better  the

long-term  postoperative  results.

Autologous  grafting  material  is

always  preferable  to  alloplastic

implants.  The  skilled  rhinosepto-

plasty surgeon is probably the one

who applies the right technique in

the right way and who has a rhino-

plasty  philosophy  based  on  a

sharp learning curve.
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