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This study aimed at overcoming the disadvantages of septal extension grafts
and keeping the nasal tip as natural as possible by using different forms of the graft and
additional supporting methods depending on the case.

Among 458 patients who received a septal extension graft from March 2008 to
September 2011, 107 patients were selected who underwent at least a 6-month follow-up.
Patients were categorized according to the primary objective of the operation; an upturned
tip correction or tip lengthening, tip lengthening with tip projection, or retracted columella
correction. Each group of patients received a different type of septal extension graft out of 3
different types of grafts based on the purpose of the operation. The evaluation of the results
was made from by comparing preoperative and postoperative photographs of the tip angle,
projection, and nasolabial angle.

The average tip angle for the patients in the upturned tip correction group was
reduced to 98.3 from 124.9 degrees. For the patients in the tip lengthening with tip projection
group, the average tip angle was reduced to 96.8 from 122.4 degrees and the average tip
projection was increased to 27.5 from 23.2 mm. The average nasolabial angle for the patients
in the retracted columella correction group was increased to 94.6 from 74.8 degrees.

Sufficient nasal tip lengthening and projection could be achieved by applying
a septal extension graft using the graft best suited for the group of patients categorized by
surgical objective.
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East Asians undergo more operations extending the height and
length of the nose than operations to reduce the size of the nose.

The degree to which the height and length of the nasal tip can
be increased and maintained to enhance the aesthetic quality of
the nose is surely one of the major challenges and concerns for
plastic surgeons. Furthermore, since the naturalness of the nasal
tip must not be damaged, surgeons apply various methods using

autologous materials to solve this problem. Unlike Caucasians,

The extension of East Asians’ noses requires the sufficient release
of soft tissue and an adequate supporting cartilage framework.
The septal extension graft is a very suitable method to extend
and maintain the thick skin of Asians’ noses since it provides a di-
rect extension of the framework along while maintaining strong

support. However, there are many limitations for this operation
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due to Asians’ comparatively low nasal height, broad bony vault,
small amount of harvestable septum with respect to the shorter
nose length and the weakness of alar cartilage for shaping the
nasal tip. To preserve the advantages of the septal extension graft
and the natural mobility of the nose as much as possible while
effectively utilizing the limited amount of septum, we applied
different types of septal extension grafts appropriate to each case,
achieving optimal results.

Subjects

Among the 458 patients who received a septal extension graft
for the purpose of tip extension from March 2008 to Septem-
ber 2011, 107 patients were selected who were eligible for the
6-month follow-up period. Preoperative counseling was con-
ducted to determine the patient’s preferred nasal shape and pho-
tos taken from various angles were analyzed in order to plan the
septal extension graft. Then, based on the main purpose of the
operation, the patients were categorized into 3 groups: patients
who needed upturned tip correction or tip lengthening were
classified as group 1, those in need of upturned tip [1] correc-
tion with tip projection were considered group 2, and patients
with a retracted columella according to the classification of alar-
columellar discrepancies by Gunter et al. [2] were considered
group 3. There were 41 patients in group 1, 58 in group 2, and 8
in group 3. The average age of the patients was 29.6 years (range,
18-57 years), and they consisted of 92 female patients and 17
male patients. It was the primary surgery for 43 of them and sec-
ondary for the other 66. The evaluation of the operation results
was made by comparing the preoperative and postoperative
photos of the nasal tip angle and projection (from the nasal tip
to the alar crease base) measured from along with the postop-
erative satisfaction level of the patients. The postoperative tip
projection, extension maintenance, and tip mobility were also

compared to preoperative levels.

Surgical technique
Open rhinoplasty was performed in all of the cases. The skin
flap was elevated by linking a columellar incision and an infra-
cartilaginous incision. When the incision was performed along
the caudal margin of the lower lateral cartilage, it was applied
up to the most lateral part of the lateral crus. The elevation of
the skin flap was conducted widely to make redraping of the
stretched cartilage structures possible without tension.

In the primary surgery cases, the release of the cartilage struc-
ture was performed carefully so as not to damage the lower

lateral cartilage and the upper lateral cartilage. In the second-

Archives of Plastic Surgery AP S

ary cases, the separation of the skin flap and the scar tissue was
performed carefully and the attachment of a portion of the scar
to the cartilage was conducted in the cases of severe cartilage
damage to make a more symmetrical form of the alar cartilages
possible.

Free movement without tension of the lower lateral cartilage
was made by complete dissection of the scar tissue or the sup-
port structure which was holding the tip structure firmly. Under
the traction of the lower lateral cartilage, the pyriform ligament
of the scroll area between the upper lateral cartilage and lower lat-
eral cartilage was sufficiently dissected, taking care not to damage
the nasal mucosa, allowing free movement without tension of the
dormal segment of middle crus and the tip. Not only better dero-
tation but also better advancement can be achieved when the
nasal hinge is separated such that a full release of the pyriform
ligament around the lateral crus of the lower lateral cartilage is
given by more dissection to the lateral, allowing the lateral crus
to be completely separated from the structure of the pyriform
aperture (Figs. 1,2) [3-6]. Through these processes, an effective
tip projection and derotation without tension were achieved.

The septal cartilage was harvested by using a caudal septal ap-
proach, leaving a 8- to 12-mm L-shaped strut, depending on the
thickness of the septum. The harvest around the keystone part
and the caudal angle part was made gently with a smooth curve,
and the keystone part and the caudal angle part were bluntly
removed. To harvest the maximum septal cartilage within a safe
range, it was harvested after the careful dissection of the maxil-
lary crest of the lower portion and the vomer part, with caution

not to damage the mucosa. The bony septum was carefully in-

The red box indicates the nasal hinge of the pyriform ligament.
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(A, B) Photographs demonstrating free movement of the nasal tip without tension by a complete release of the lower lateral cartilage.

(A) Schematic diagram and (B) photograph of type I septal extension
graft. The type I septal extension graft is designed to preserve the
lower portion of the membranous septum.

cluded in the harvest as necessary.

Three types of septal cartilage grafts were used, depending
on the purpose of the operation. First, a type I septal extension
graft was used for cases of upturned tip correction to conserve
the lower portion of the membranous septum as much as pos-
sible (Fig. 3). This allowed for the maintenance of mobility
and naturalness of the nasal tip and the left-over graft could be
utilized in various ways such as the dorsal batten graft for the
reinforcement of support or the tip onlay graft. Next, a type II
septal extension graft was used for cases in need of tip derota-
tion and tip projection at the same time so that the graft could
sufficiently cover all the way down to the nasal base (Fig. 4). The
graft was allotted to the nasal base, depending on whether the
tip derotation or tip projection would be the main objective of
the operation. In the cases of allotting the cartilage down to the
nasal base to maintain the nose height, the amount of the graft

(A) Schematic diagram and (B) photograph of type II septal extension
graft. To maintain nasal tip projection, the septal extension graft
should be placed above the nasal floor, but should not reach the
anterior nasal spine.

being used was increased compared to other cases. Therefore,
the graft was carefully harvested and delicately designed to pre-
vent unnecessary consumption and to avoid the need to harvest
from other donor sites. However, the concha cartilage may be
used in addition if necessary. Except in cases such as the correc-
tion of a severely inclined columella or deviated caudal septum,
the process of locating or fixing the graft down to the anterior
nasal spine was avoided as much as possible. Last, a type III
septal extension graft that provided reinforcement down to the
columellar base for strong fixation strength was used to cor-
rect the retracted columella. This caused the nasolabial angle to
increase with the relatively thicker part of the harvested septal
cartilage located frontward, allowing the graft to be located suf-
ficiently downward toward the columellar base (Fig. S).

For the firm fixation of the graft, the contact surface of the graft
and the nasal septum was created to be around 3 to 4 mm and
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(A) Schematic diagram and (B) photograph of type I1I septal extension
graft. To blunt the nasolabial angle, the thicker part of the harvested
septal cartilage should be placed frontward.

A small unilateral batten graft (arrows) on the other side allows the
centralization of the septal extension graft and the efficient use of
cartilage.

the anchoring suture was performed in more than 4 places. To

reduce instability, the pivot locking suture [7] was performed
on the dorsal and the caudal parts where the graft and the L
strut meet.

When the septal extension graft is performed on Asians, the
efficient use of a relatively small amount of cartilage is needed.
Therefore, a relatively large portion of harvested cartilage was al-
lotted to the graft and a small reinforcing batten graft was added
on the opposite side to compensate for a potential lack of sup-
port (Fig. 6). The batten graft on the opposite side allowed the
centralization of the septal extension graft and prevented the
gradual deviation of the graft. In addition, other procedures such
as a batten graft on the dorsal side (Fig. 7), a columellar strut
on the caudal side, and various suture techniques, including the
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Photographs demonstrating a case of a dorsal batten graft using the
concha cartilage (arrows) to achieve additional fixation strength.

After a unilateral septal extension graft is placed, an additional batten
graft using concha cartilage (arrow) is placed at the contralateral site.

tip extension suture in cases of abundant lower lateral cartilage,

were applied when the fixation strength seemed insufficient and
additional extension seemed needed.
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RESULTS

The decision to locate the septal extension graft either on the
left or the right side was made, taking into consideration the size
of the nostrils and the deviation of the caudal septum. When
there was no problem for either side, it was mainly placed on the
right side for the surgeon’s convenience. A small batten graft was
performed on the opposite side of the septal extension graft for
all of the patients. Among all of the patients, 11 had a portion of
the bony septum harvested along with the sepal cartilage since
the amount of cartilage harvested was too small, and 23 patients
required an additional harvest of concha cartilage. Of those 23
patients, the harvested concha cartilage was used for the unilat-
eral batten graft for 4 of them (Fig. 8), the dorsal batten graft for
2 of them, and the tip graft for all of them. Among the patients
postoperatively followed over 6 months, the average nasal tip
angle for the type I septal extension graft patients (upturned tip
correction as the main objective) decreased from 124.9 to 98.3
degrees, and the average tip projection increased from 23.5 to
26.9 mm. For the type II septal extension graft patients (tip
derotation and projection at the same time), the average tip
angle was reduced to 96.8 from 122.4 degrees and the average
tip projection was increased to 27.5 from 23.2 mm. The aver-
age columella-labial angle for the type III septal extension graft
patients (retracted columella correction) was increased to 94.6
from 74.8 degrees (Tables 1, 2). The best results for tip mobility
were achieved in type I septal extension graft patients and no

Table 1. Summary of patients

. Type I Type II Type IIT

Characteristic
Preop Postop Preop Postop Preop Postop

Patients 41 58 8
Tip angle (°) 1249 983 1224  96.8
Tip projection (mm) 23.5 26.9 23.2 27.5 -
Nasolabial angle (°) - - - - 74.8 94.6
Preop, preoperative; Postop, postoperative.
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patients of any type of graft reported experiencing discomfort in
upper lip motion or clicking sensations while talking or smiling.
The patients were followed over a period of 6 to 36 months,
with an average of 10 months, and 7 patients ended up having
the implant changed due to a foreign body reaction. Most of
the patients were satisfied with the nasal tip location or the tip
projection and only S patients underwent revision operations
for additional tip projection at the patients’ request. Concerning
nasal tip flexibility, no major complaint was reported and the
satisfaction level increased with increasing preservation of the
membranous septum of the lower portion, which allowed for
better flexibility. No other serious complications or noticeable

recurrences were observed.

Casel

A 28-year-old woman with two prior operations presented with
an upturned nose caused by contracture from a prior operation.
She underwent the removal of the implant with the capsule
and the scar, and a type I septal extension graft was applied to
lengthen the nasal tip. After 6 months, the postoperative tip

Table 2. Summary of patients according to surgical proce-
dure

Classification Procedures Patients

Type I SEG+UBG 30
SEG+UBGC 1
SEG+UBG+TES 8
SEG+UBG+CS 2

Type IT SEG+UBG 47
SEG+UBGC 2
SEG+UBG+TES 7
SEG+UBG+DBG 1
SEG+UBGC+DBG 1

Type 111 SEG+UBG 6
SEG+UBG+TES 2

SEG, septal extension graft; UBG, unilateral batten graft using septal cartilage; UBGC,

unilateral batten graft using concha cartilage; TES, tip extension suture; CS, columellar

strut; DBG, dorsal batten graft.

Fig. 9. Type I septal extension graft (case 1)

A 28-year-old woman with an upturned nose. A type I septal extension graft was combined with a septal extension suture to rotate her nasal tip. (A,
B) Preoperative frontal and right lateral views. (C, D) Postoperative frontal and right lateral views.
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Fig. 10. Type II septal extension graft (case 2)
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A 26-year-old woman who underwent previous augmentation rhinoplasty resulting in an unsatisfactory upturned nose. She underwent the placement
of a type II septal extension graft and a contralateral batten graft. She also had a tip onlay graft with dorsal augmentation with a silicone implant. (A,
B) Preoperative frontal and right oblique views. (C, D) 24-month postoperative frontal and right oblique views.

Fig. 11. Type III septal extension graft (case 3)

A 19-year-old woman with an upturned nose and retracted columella. A type III septal extension graft was used to blunt the nasolabial angle. (A, B)
Preoperative right oblique and right lateral views. (C, D) Postoperative right oblique and right lateral views.

angle had decreased to 98 degrees from a preoperative tip angle
of 132 degrees, and the postoperative tip was mobile and natural

(Fig.9).

Case2

A 26-year-old woman with two prior operations visited the clinic
out of dissatisfaction with the results of prior operations. A type
II septal extension graft and tip graft were applied to remove
the implant with the capsule and the scar tissue and at the same
time conduct an upturned tip correction and projection. A sili-
cone implant was used for dorsal augmentation. The preopera-
tive tip angle was 128 degrees and the nasal height was 27 mm.
After 24 months, the postoperative tip angle had decreased to
107 degrees and the nasal height had become 28 mm. In accor-
dance with the patient’s preferences, the nasal tip height was not
modified (Fig. 10).

Case3

A 19-year-old woman with no prior operations presented exces-
sive nostril show from the frontal view and a retracted columella.
A type III septal extension graft was applied for the correction
of the nasal tip and columellar retraction at the same time. The

postoperative columella-labial angle after 6 months had increased
to 93 degrees from a preoperative columella-labial angle of 79
degrees (Fig. 11).

DISCUSSION

The economic growth and the accumulation of wealth in Asia
brought an expansion of the aesthetic plastic surgery market and
increased social acceptance towards it. This change, accompa-
nied by the accumulation of anatomic knowledge and efforts of
plastic surgeons to meet the heightened expectations of patients,
has led to great development and innovation in both surgical
procedures and outcomes. Anatomically, East Asians have differ-
ent nose structures and characteristics than Caucasians, and na-
sal tip projection and lengthening for Asians is a major challenge
that must be met to achieve satisfactory results. The septal exten-
sion graft is a useful procedure for the anatomic characteristics
of Asians and has been widely applied in South Korea. However,
the disadvantages, such as recurrence, a stiff and rigid nasal tip,
a limited amount of septal cartilage, and the overall difficulty of
the procedure have caused some surgeons to narrow the eligi-
bility criteria for surgery or perform fewer operations. For this
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reason, we have applied different types of septal extension grafts
suited to particular cases and various supplemental methods
together to overcome the disadvantages of the septal extension
graft and maintain the utmost naturalness of the nasal tip.

Septal extension grafts have been gradually modified and
developed. The intercrural strut was efficient for tip projection
but had limits in rotation of the nasal tip or correction of the
columella-labial angle. To overcome these limits, Tebbetts [8]
fixed the columella control strut to the caudal septum for better
tip projection, tip rotation, and shape. Byrd et al. [9] introduced
3 types of septal extension grafts (paired spreader grafts, paired
batten grafts, and direct extension grafts), depending on the
nasal tip position. Although overlapping grafts can provide more
support and prevent deviation, they cause a stiff nasal tip and
thick membranous septum. Although Seyhan et al. [10] intro-
duced various forms of septal extension graft of a modified bat-
ten type to overcome these deficiencies, and Sen and Iscen [11]
introduced a caudal septal advancement technique that slides
the nasal septum to the front allowing fixation without an over-
lapping surface, applying these techniques to East Asians is dif-
ficult due to the prevalence of a thin caudal septum. Toriumi et
al. [12] made a caudal extension graft longer along the superior
margin to push the nasal tip down for the counter-rotation of
the nasal tip, and made the graft longer along the inferior margin
to increase tip rotation and blunt the nasolabial angle. However,
these methods require a large amount of cartilage since the graft
extends down to the anterior nasal spine and changes the mo-
bile nasal tip to a static structure due to the fixation of the graft
to the anterior nasal spine.

Most surgeons using septal extension grafts are concerned
about achieving successful outcomes without recurrence while
having an insufficient amount of cartilage to utilize. The amount
of harvestable septal cartilage is comparatively smaller for East
Asians, which makes it especially difficult to apply the various
useful methods mentioned above. For cases where using the
septum was not possible due to previous rhinoplasty or trauma,
Kim and Kim [13] performed short nose corrections with sep-
tal extension grafts using rib cartilage. The potential for donor
site morbidity and the risk of cartilage warping must be consid-
ered when using rib cartilage. Therefore, the efficient use of sep-
tal cartilage is essential to avoid additional cartilage harvesting
from other sites. We have applied different types of septal exten-
sion grafts based on the objective of the operation (upturned tip
correction or tip lengthening, simultaneous tip lengthening and
nasal tip projection, or retracted columella correction). A graft
that conserves the lower portion of the membranous septum
as much as possible is used for the cases of upturned tip correc-

tion or tip lengthening. This graft allows for the efficient use of
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cartilage by reducing the amount of septal cartilage being used
compared to the conventional septal extension graft, and the
preservation of a pliable tip.

The narrow portion at the lower end of the nasal septum,
lying between the cartilaginous septum and the columella, is
called the membranous septum, or the septum mobile nasi.
As its name implies, it is the most flexible part of the septum
[14]. The membranous septum consists of the outer layer of
vestibule skin, subcutaneous fat, and muscles [15,16]. It plays
an extremely important role in maintaining nasal tip mobility
and is also an important structure involved in facial expression,
especially that elicited by speech and laughter. Therefore, tip
rigidity can be minimized by preserving the lower portion of
the membranous septum as much as possible. For this reason,
we partially disagree with the idea that nasal tip rigidity fol-
lowing septal extension grafts is inevitable due to the use of
a fixed-type strut and the avoidance of fixing the graft on the
entire columella over the entire membranous septum or on the
anterior nasal spine. Some may question the maintenance of
nasal tip derotation in this graft. We do not think permanent
fixation force can be achieved with septal extension grafts and
believe that a more important role for the graft is as a strut that is
maintained until the formation of a stable biologic scar cast with
minimum tension, rather than as a permanent strut [1,17]. We
have noted that, rather than just focusing on the steady fixation
of the graft in upturned nose correction [1], a complete release
of the alar cartilage to allow its free movement is absolutely nec-
essary. Also, Jeong [16] mentioned that when the tripod frame-
work is adequately separated for sufficient alar advancement
and projection, the amount of cartilage needed can be reduced
and even just a simple strut can provide substantial effects. Paik
and Chu [18] mentioned that the methods and the materials
for fixing the caudal rotated alar cartilage should possess the
minimum amount of strength to cover with the skin flap with-
out distorting the extended cartilage structure. As high skin
tension causes excessive wound healing, which leads to keloid
or hypertrophic scarring [19], postoperative intranasal tension
might cause excessive scarring or scar contracture. Once scar
contracture begins, deformity or distortion is inevitable, even
with a very strong strut. Therefore, sufficient tension-free release
is very important, and as mentioned in the ‘surgical technique’
above, the complete dissection of the support structure or the
scar tissue, holding the nasal tip framework firmly, is the most
important step in the tip lengthening procedure. Furthermore,
to minimize scar contracture and produce a stable scar cast, a
drain, various splints, and compressive dressing were applied for
thorough hemostasis and hematoma prevention. Although, in

most cases, the fixation strength is reinforced by a small batten
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graft on the opposite side, other procedures were applied as well
when the fixation strength seemed insufficient. These included
a batten graft on the dorsal side, a columellar strut on the caudal
side, and various anchoring sutures, including a tip extension su-
ture in cases with abundant availability of lower lateral cartilage.
With at least 6 months of follow-up for the cases of lower mem-
branous septum preservation, although there were some cases
of slight projection loss, very few cases of recurrence of derota-
tion or tip lengthening or complaints about unnaturalness due
to nasal tip stiffness were reported, and the best possible mainte-
nance of nasal tip mobility was achieved. A graft that sufficiently
covers down to the nasal base is used for cases of tip lengthening
with tip projection. However, the graft is not pulled down nor
fixed to the anterior nasal spine, even in these cases, since it not
only makes the nasal tip rigid, but may cause discomfort in up-
per lip motion or unnaturalness of motion. In addition, it may
cause clicking sounds when the nose is being held or a laughing
facial expression is made [20]. Although one paper reported ob-
serving no such problems in long-term follow-up after complete
septal extension grafts [21], the possibility of such occurrences
must not be excluded.

Furthermore, since gradual thickening commonly occurs at
the connection of the caudal margin of the septum to the pre-
maxilla the farther down it goes, tip deviation may occur when
the graft is placed too low near the anterior spine. Although
a slight loss of tip projection might results from not locating
the graft far enough toward the bottom, the full awareness and
realistic expectations of the patients can be attained through
preoperative counseling. Furthermore, the actual level of tip
projection loss itself was very small according to the results of
postoperative follow-up of more than 6 months. These results
are assumed to be caused by the fact that the thick skin of East
Asians’ nasal tip contributes more to the maintenance of the na-
sal cartilaginous framework than that of Caucasians, and this has
played a certain role in the maintenance of nasal tip projection,
even after extensive dissections. Another contribution of these
results is that the extensive graft piece maintained stability until
the formation of the biologic scar cast [17].

However, since loss of projection has occurred compared to
the complete septal extension graft, the level of tip projection
loss has been estimated and complemented for by overcorrec-
tion. Thus, we recommend to patients in preoperative counsel-
ing a more mobile nasal tip for naturalness, even it means a slight
loss of tip projection.

In the cases of retracted columella correction, the compara-
tively thicker part of the harvested septal cartilage was placed
such that it would come to the front and was designed to be long
enough to reach down to the retracted columellar base, allowing

10
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the nasolabial angle to be increased while not requiring the graft
to extend down to the anterior nasal spine. The septal cartilage
becomes thicker, reaching up to 2 to 3 mm, as it extends toward
the place where it is attached to the osseous framework of the
posterior and lower part, so it was placed on the thicker side,
toward the front. In the cases of a shortage of cartilage, an onlay
graft with concha cartilage or soft tissue was used to fill the colu-
mellar base. In all of the septal extension grafts, instead of being
applied to both sides anatomically, it was applied to only one
side based on the thickness and the direction of deviation and
a small amount of cartilage was added by unilateral batten graft
on the other side allowing centralized support and the efficient
use of cartilage.

The septal extension graft is a useful method of controlling the
projection and rotation of the nasal tip simultaneously, and is
a very effective method for changing the weak nasal tip frame-
work of Asians. In order to widen its range of application and
maintain the most natural nasal tip, we sought to overcome the
septal extension graft’s shortcomings through the use of differ-
ent types of grafts depending on the operation’s objective, the
complete tension-free release of the alar cartilage, and additional
methods. Through these efforts, an optimal nasal tip rotation
and projection via the efficient use of minimal septal cartilage
was achieved. Also, the biggest disadvantage of the graft, nasal
tip stiffness, could be avoided, while maintaining a more pliable

nasal tip was achieved by preserving the membranous septum.
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