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Cartilage grafts for the nasal tip
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Cartilage grafts for the nasal tip

Control over nasal tip projection is essential in rhinoplasty. Nasal projection is defined as the length of the 
perpendicular drawn from the anterior facial plane to the tip-defining point.
The nasal lobule shield-type graft, made of autologous cartilage, is one of the most important methods to 

maintain projection. The graft may also control length, (counter)rotation of the nose and refinement of the 
tip. The external approach facilitates in-situ suturing and sculpting of the graft.
Between 1989 and 1991, 300 patients underwent an external rhinoplasty. In 94 (31%) an autologous graft 

for the nasal tip was used. The aesthetic result was pleasing to the vast majority of the patients. Nasal tip 
rigidity resolved in all patients within one year post-operatively. One patiënt needed revision surgery, 
because of graft resorption.
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4He who masters the tip, masters rhinoplasty'. This saying 
still holds true for the contemporary rhinoplasty surgeon. 
There is a plethora of techniques for nasal tip surgery 
testifying to the difficulties involved. A relatively new trend 
in nasal tip surgery is cartilage grafting. Tip grafts do 
increase control over projection, rotation and refinement of 
the nasal tip. The concept of cartilage tip grafting is compli-
mentary to modern rhinoplasty techniques in which empha-sis 
is placed on conservation and rearrangement of tissues rather 
than on reduction, aiming to increase the predict-ability of 
long-term results.
Our experience with cartilage tip grafts in a series of 94 

patients is described. The potential for increased control over 
support, projection and contour has led to satisfactory and 
predictable results in patients with difficult aesthetic 
problems. Our low revision rate in this series testifies to the 
versatility of cartilage grafting in the nasal tip.

THE CONCEPT OF TIP GRAFTING

Rhinoplasty aims to improve the appearance of the nose by 
changing the bony/cartilaginous framework under the skin-
soft tissue envelope (S-STE). The ideal nose may be
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characterized by four planes (dorsal, two lateral and basal) 
smoothly fading into well defined ridges which create pleasing 
light reflexes on the skin of the nose.1'2'3 The creation of these 
characteristics depends largely on two factors. The nasal 
skeleton must be adequately structured and the overlying 
skin-soft tissue envelope must adapt to this newly formed 
skeleton. Any reduction in the size of the nasal skeleton creates 
a discrepancy between the soft tissue and nasal skeleton. If 
the discrepancy is small, contraction will be minimal and 
unimportant. When there is a significant disproportion, the 
unsupported soft tissue envelope is left to shrink. However, 
the soft tissue is limited in pliability and contractibility, 
especially in the aged and when the skin is thick and 
sebaceous. Because of this limited pliability a dead space may 
be created which will fill with scar tissue and will blunt and 
obscure any contours the surgeon has created leading to an 
amorphous lower nasal third.4'5

The pliability of the soft tissue can only rarely be enhanced 
by thinning and scoring and may well be the most uncertain 
factor in reduction rhinoplasty. To eliminate this uncertain 
factor modern rhinoplasty aims to prevent any significant 
disproportion between the size of the nasal skeleton and soft 
tissue envelope, thereby increasing the predictability of long-
term results. Emphasis is laid on conservation, rearrange-
ment and augmentation rather than on reduction.
Significant reduction of the nasal skeleton might still occur in 

the correction of the under-projected nasal tip or when tip
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projection is lost during surgery. Often the nasal dorsum is 
reduced to match the underprojected tip and this may lead to 
an unnaturally low nasal profile. Moreover, intra-operative 
loss of tip projection already presents a loss of volume of the 
nasal skeleton. As stated before, draping the skin and soft 
tissue over a stronger projection structure will allow better 
shape and tip defmition. Thus, the key to a more natural 
higher dorsal profile and improved tip aesthetics, is adequate 
and balanced nasal tip projection.
The importance of tip support in the control of tip projection 

has been stressed by many authors. The three major 
supporting mechanisms responsible for this relatively mobile 
tip, are the medial crural footplate attachments to the caudal 
border of the septum, the attachment of the alar cartilages to 
the upper lateral cartilages, and the size, shape and resilience 
of the medial and lateral crura. Considering some of the 
'routine' steps in rhinoplasty, one can easily see that some 
projection may well be lost during surgery. With the (hemi-) 
transfixion and inter- (or intra-) cartilaginous incisions used in 
the more traditional, closed approach, two major support 
structures may be violated causing tip drop. Reducing the 
size and resilience of the lateral crura is another 'routine' step 
in rhinoplasty, weakening the support of the nasal tip. 
Various procedures have been described to increase nasal tip 
projection, which is one of the most difficult objectives in 
nasal tip surgery.6 Basically these techniques involve 
increasing the height of the medial crura at the expense of the 
lateral crura by using sutures, scoring and/or vertical tran-
section of the alar cartilages.7 10 However, the projection 
achieved with these methods is often limited. Goldman's 
technique implies radical changes to the nasal tip anatomy.10 

The vagaries of healing related to this may lead to asym-
metry, pinching and an unnatural 'tent pole' appearance.
By contrast, cartilage grafts fixed on the (strengthened) 

underlying cartilaginous bed offer added structural support 
and increased control over projection, rotation and refine-
ment. The increased control of projection allows a more 
natural appearance with a high dorsal profile and a tip that
still projects above the profile line.
As mentioned, strong supporting mechanisms are a pre-

requisite for adequate nasal tip projection. The concept of tip 
grafting includes a stable basis for the grafts. If the existing 
support of the nasal tip is weak or some of it is lost during 
surgery, the supporting structures must be strengthened and/ or 
reconstituted before grafting the nasal tip.

HISTORICAL PERSPECTIVE

Since the 1960s cartilage grafting in the nasal tip has been 
described by various authors. Onlay grafts onto the dome of 
the alar cartilages were first suggested by Goldman11 and 
Peck.12 These surgeons mainly sought to increase tip projection. 
These autologous cartilage grafts were inserted into a pocket 
via an internal incision. Long-term follow-up showed

no resorption of cartilage. However, onlay grafts appeared to 
produce an unnatural, single point light reflex. Moreover, 
some grafts become displaced because of inadequate fixa-
tion. Overall, these types of grafts have not found wide 
acceptance. Millard13 has described the use of cartilaginous 
grafts fixed between the medial crura with a curved upper 
part lying over the under projected domes of uni-lateral cleft 
lip noses. Pollet14 and Falces & Corney15 have used the same 
type of graft bilaterally, inserted through a longitudinal mid-
columellar incision, for the under-projected nasal tip. These 
grafts appear difficult to curve in a controlled fashion and 
have not gained general acceptance. Moreover, the suggested 
exposure is limited. Anderson16 has popularized the use of 
cartilaginous columellar struts for a sturdier support of the 
nasal tip. The strut is placed between the medial crura down to 
the level of the nasal spine. One should think of the 
columellar strut as a lengthener and strengthener of the 
medial crura. A columellar strut can only increase projection if 
it extends above the alar domes, however, this may lead to a 
stiif, unnatural appearance. The major purpose of columellar 
struts then, is preventing retro-displacement of the nasal tip. 
Premaxillary grafting described by Webster17 is another 
alternative to increase projection by building a base for the 
medial crural feet to rest on. However, these grafts cannot be 
routinely used as the nasolabial angle may change on grafting.
The 'shield' graft, as introduced by Sheen18 and applied 

successfully by others is an excellent concept addressing not 
only tip projection but also tip shape19'22 (Figure 1). These 
grafts were originally placed in a subcutaneous pocket by an 
endonasal approach. Johnson23'24 and Adamson25 have advanced 
Sheen's concept a step further by employing the open 
approach combined with columellar struts to provide 
adequate support. The open approach allows accurate posi-
tioning, sculpturing and suturing of the tip graft to alar 
cartilages with a very low risk of displacement.

Figure 1. Schematic drawing of a tip graft in basal and lateral
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Technique
EXPOSURE

The open approach has become an accepted alternative to the 
more traditional endonasal approach in rhino-plasty.4'9'24"31 By 
combining a broken mid-columellar incision with bilateral 
marginal incisions, the skin can be lifted off the nasal 
skeleton. The excellent exposure offered by the open 
approach is a distinct advantage over the endonasal approach, 
especially in nasal tip surgery. The exposure of the open 
approach allows more accurate diagnosis of tip deformities 
and meticulous correction with the cartilages in-situ. This 
contrasts with the endonasal approach offering only tunnel 
vision on often distorted struc-tures. Using the open approach, 
the tip graft can be sutured to the underlying tip cartilages
and sculptured in-situ. The graft will become an integral part 
of the tip with little risk of displacement.

GRAFT HAR VESTING

Autologous cartilage grafting material has distinct advan-
tages over other materials for nasal reconstruction because of 
its superior long-term survival rates, its easy availability in the 
head and neck region and because of its low risk of infection 
and resorption when implanted in the nose.32 Septal cartilage is 
ideal for tip grafting because of its flat shape and stiffness. It 
can be harvested through a Killian incision leaving the 
attachments of the medial crura to the septum intact or via a 
hemitransfixion incision, when the caudal septum needs 
modification. The graft is best taken from the thick areas of 
the septum, lying at the junction with the perpendicular plate 
of the ethmoid and vomer. Other parts of the septum, leaving 
a dorsal and the caudal strut of at least l cm, can be used as a 
columellar strut.
If insufficient septal cartilage is available, cartilage may be 

obtained from the concha of the ear. Here the anterior 
incision, offering better exposure, is camouflaged below and 
beneath the crest of the antehelical fold. As long as the lateral 
walls are preserved and the antehelical fold is not violated, 
there will be no change in the ultimate appearance of the ear 
by removal of the entire cymba and cavum conchae.32

However, Johnson4 suggests it is better to preserve the root of 
the helix, leaving an intact strip of cartilage between the 
removed cymba and cavum conchae to prevent medical 
displacement of the pinna. Preferably tip grafts are taken 
from the area adjacent to the ear canal to include the 
thickened part of the cavum concha in the graft. This part has 
a natural curvature which, when judiciously used, mimics the 
doublé break of the nasal tip. However, septal cartilage is 
preferred to ear cartilage as the latter is more pliable and 
generally more strongly curved.

SCULPTING

The shape and size of the graft should be individually 
adapted, varying with the nose. A flat rectangular piece of 
cartilage is carved so that one end is notched in the centre, 
leaving the blunted corners approximately 6-8 mm apart to 
form two tip defining points. The graft narrows away from 
the tip so that the width of the base is 3-4 mm. The length of 
the graft will vary, but is usually around 10-12 mm. In some 
cases the graft may extend along the entire length of the 
columella to increase support and/or to augment a retracted 
columella, and acts as a columellar 'batten'. This particular 
graft serves as a volume filler and does not add extra 
structural support to the nose. The thickness of the graft may 
vary from l to 3 mm. The most inferior portion of the graft is 
thinned and the edges are bevelled to blend the tip graft into 
the underlying structures. A doublé tip graft may be used to 
increase dorsal length and to add strength to weak grafts, such 
as those from the ear. Final precise sculpting can be performed 
in-situ, after fixation of the graft to the alar cartilages. If only 
augmentation of the columella is desired, a 'batten' is used. 
This graft offers volume augmentation, without a significant 
increase in structural support.

Figure 2a. Dorsal profile before tip grafting. Note the round, 
undefined nasal tip.



Figure 2b. The three-dimensional sculptured tip graft, placed on the medial crura of the lower lateral cartilages, before fixation and in-situ 
refinement.

Figure 2c. After fixation with Prolene' sutures.
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Figure 2d. Dorsal profile after tip grafting and closure of the 
mid-columellar skin incision.

GRAFTING

A stable base is a pre-requisite for tip grafting. A columellar 
strut is used in all cases to lend strength to the medial crurae 
and increase their support. The graft extends from l to 2 mm 
above the nasal spine to the level of the angle just below the 
domes of the alar cartilages. This sandwich construction is 
fixed to the septum for 3 weeks with a non-absorbable 
mattress type suture. To create a symmetrical bed for the 
graft and especially when there is a hanging columella, the 
caudal margins of the medial crura may be trimmed. A long 
septum may also require caudal trimming. Any sculpting of 
the lateral crurae may be performed, being sure to leave a 
strip of cartilage at least 6-7 mm in width to prevent weak-
ening of the graft base. The tip graft is secured by 4 to 6 
prolene sutures to the underlying dome and crural cartilage. 
The exact position depends on the specific indication defined 
pre-operatively. The effect on the lateral contour of the nose is 
depicted in Figure 2a-d.

INDICATIONS

Cartilaginous grafting in the nasal tip may be indicated in 
patients where additional support, projection, contouring or 
camouflaging is required (Figures 3-5a-f). Lack of adequate 
tip projection has been the primary indication in our series. 
With tip grafting the nasal dorsum can be maintained at a 
higher level, leading to a stronger, more natural appearing 
nasal projection. Providing the graft is well shaped and 
positioned, a well-defined shape for the dome region of the 
tip may be produced. Using tip grafts the width between the 
domes, the degree of tip definition, and lobular shape can be 
modifed. In patients with thick skin and weak lower lateral 
cartilages, tip grafting is the only precise method to add 
definition to the area of the dome.
Asymmetry or irregularity can be camouflaged which 

makes the graft especially suitable for the nasal deformity 
associated with a cleft-lip. After transection of the domes of 
the alar cartilages, tip grafts may be used to camouflage the 
sharp edges of the divided alar cartilages. Dorsal length may be 
increased by 2 to 3 mm by using a very thick or some-times 
doublé layered tip graft. This small increase in dorsal length 
or counter rotation of the nasal tip may significantly improve 
the overall appearance of the short or over-rotated nose.

Material and methods
We retrospectively reviewed 300 consecutive patients having 
rhinoplasty. From this group, 94 (31%) were selected who 
had autologous tip grafts as part of the surgical correction. 
The assessment sheet was studied to determine pre-operative 
complaints and expectations. The worksheet was used to 
evaluate the surgical technique. Criteria to evaluate the 
results included patiënt satisfaction, critical post-operative 
appraisal by the surgeons (T.D.Z & H.D.V.), and by com-
parison of the pre- and post-operative Standard photographs 
of the face.

Results
Of the 300 patients, tip grafts were used in 94 (31%) patients as 
part of a functional and/or cosmetic open rhinoplasty 
procedure, between 1989 and 1991. The surgery was per-
formed by T.D.Z. (n = 24) and H.D.V (n = 70). The ages of 
the patients ranged from 18 to 53, with an average age of 28 
years. There were 60 women and 34 men. Fifty-nine patients 
were having primary rhinoplasty, and the remaining 35 (37%) 
had had previous (septo)rhinoplasty elsewhere. Thirteen 
(14%) patients had undergone nasal surgery before on two 
occasions, for four (4%) patients three times or more. In two 
patients (2%) a cleft-lip had also been repaired. Forty-eight 
(51%) patients underwent surgery for purely cosmetic 
reasons and 46 (49%) for functional and cosmetic



Cartilage grafts for the nasal tip   451

Figure 3a-c. Male patiënt showing broad, undefined and underrotated tip, because of flaccid lower lateral cartilages.
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Figure 3d-f. Eight months post-operatively. Tip graft used to increase tip projection, increase tip definition and rotation. Strong high nasal 
dorsum now matches the augmented nasal tip.
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Figure 4a-c. Female patiënt with round, undefined, slightly under-projected nasal tip.
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Figure 4d-f. Eight months post-operatively. Nasal tip contour and defmition improved. Nasal tip now leads the dorsal profile.
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Figure 5a-c. Female patiënt with functional and aesthetic complaints, a high narrow nasal dorsum with a tension tip configuration



Figure 5d-f. Twelve months post-operatively. Nasal tip definition and rotation increased, after bilateral mediocephalic and vertical dome 
resection. The nasal dorsum was adapted to the reconstructed tip, by resection of the bony-cartilaginous hump and bilateral spreader grafts.
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reasons. In all cases the tip graft was secured to the the 
underlying skeleton with an average of four prolene 6-0 
sutures. We have not had any problems in the closure or 
healing of the columellar incision after tip grafting. There has 
been no graft rejection or infection requiring removal of the 
graft. In two (2%) patients a suture was extruded via the nasal 
vestibule, 2 and 7 months post-operatively, fortunately not 
leading to movement of the graft. Slight graft resorption was 
noted in two (2%) patients.
The vast majority of the patients are satisfied with the 

aesthetic result, achieved by tip grafting. Complaints of nasal 
tip rigidity or an 'unfamiliar feeling', was recorded in 
approximately 25% of the patients, but disappeared in all 
patients spontaneously within one year post-operatively. One 
of our earlier patients needed revision surgery for a cartilagi-
nous 'polly beak' as the graft base was not stable enough to 
support the soft tissue envelope, which had led to post-
operative tip drop. One patiënt with slight resorption of the 
tip graft developed a soft tissue 'polly beak'. The thick skin 
did not adapt itself to the underlying cartilage, and the patiënt 
needed revision surgery.

Discussion
Today, emphasis is on achieving a restructured anatomy 
which approximates to normal anatomy as closely as possible, 
and on a natural unoperated look aesthetically. The limited 
contractibility and pliability of the soft tissue envelope, 
especially in patients with thick skin, remains the major 
unpredictable factor in rhinoplasty. This factor can be 
controlled by creating a stronger, projecting underlying nasal 
skeleton to which the soft tissue will more easily adapt itself. It 
is clear that the height of the nasal dorsum is primarily 
dictated by the projection of the nasal tip. Tip grafting has 
enlarged our surgical armamentarium to meet three major 
goals in rhinoplasty: control over tip projection, shape and 
rotation.
Depending on the shape and position of the graft, the tip 

can be projected to the desired level, the region of the dome 
sculptured into a proper shape and width, and the length of 
the nose increased, if necessary. The open approach to 
rhinoplasty has earned, through its many advantages, world-
wide respect and recognition. In contrast with the endonasal 
approach, the open approach offers excellent exposure, the 
ability to fix the graft to the underlying structure, and to 
shape the graft in-situ. Moreover, columellar struts necessary 
to build a strong foundation for the graft, can easily be 
positioned through the open approach.
These columellar struts are an integral part of the concept 

of tip grafting. The columellar scar has not posed any 
problems in healing or patiënt acceptance this, in spite of the 
bulk of the tipgraft and the increased projection which might 
have put stress on the columellar closure line and jeopardize 
the healing process. In view of the large number of non-

absorbable sutures that have been used in our series, the risk of 
suture extrusion is small. Suture extrusion can largely be 
prevented by burying the knots in the tissues. In our series, 
there have been two patients with a post-operative 'polly 
beak' deformity, for which there were two different reasons. A 
cartilaginous 'polly beak' developed as the tip dropped in the 
post-operative phase, probably because the foundation of the 
graft was not strong enough. A soft tissue 'polly beak' 
developed in another patiënt, probably because the graft was 
positioned too high above the (modified) alar domes. This 
graft was under too much tension to support the soft tissues. 
Subsequent partial resorption created a dead space with 
accumulation of fluid and scarring, needing revision surgery. In 
retrospect, the supratip dead space should have been filled with 
a cartilage domal onlay graft to support the tipgraft.
Admittedly, many years of follow-up will be necessary to 

assess resorption of the cartilage. Kamer20 described a series of 
34 patients with tip grafts. Slight resorption was noticed in two 
patients after infection of the graft. Johnson5 confirms the 
versatility of the cartilaginous graft with respect to 
resorption. So far it has been seen in two patients in our 
series. We suspect that the cartilage graft was too thin and 
was partially absorbed because of the stress to support the 
heavy skin of these patients. Patients with thin skin pose 
other problems, as the graft should blend imperceptibly with 
the surrounding structures, avoiding unnatural points and 
ridges, which may only become apparent after years of
follow-up.
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