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Objectives. In extracorporeal septoplasty (ECS), the entire septal cartilage is harvested, and a neo-L strut is built extracor-
poreally. Thus, ECS can simultaneously achieve septum straightening and tip projection. This study evaluated the
functional and esthetic outcomes of the ECS technique for rhinoplasty in Asian patients.

Methods. We conducted a retrospective review of 64 patients who underwent rhinoplasty using ECS between January
2016 and March 2018. Subjective patient satisfaction was assessed and objective surgical outcomes were evaluated.
Improvement in nasal obstruction was rated using a visual analog scale (VAS). Anthropometric changes were com-
pared between preoperative and postoperative facial photographs. Complications and revisions were also analyzed.

Results. The participants comprised 64 patients (48 males and 16 females, with a mean age of 29.3 years). The mean opera-
tive time was 89.3 minutes. In total, 61 patients were satisfied with the esthetic outcome, and the overall objective
rhinoplasty outcome score was 3.45. Preoperative nasal obstruction symptoms (7.9+1.2 on VAS) improved postop-
eratively (3.1£1.3, P<0.001), and significant improvements were also observed in the nasofrontal angle (152.3° to
148.1°, P<0.001), nasolabial angle (88.8° to 92.0°, P<0.001), and nasal tip projection (0.62 to 0.66, P<0.033). Re-
current deviation of the nasal septum and external nose or tip deprojection did not occur in any patients, and there
were no cases of revision during the mean follow-up period of 13.3 months.

Conclusion. ECS might be an esthetically and functionally satisfactory alternative rhinoplasty technique for Asian patients

with a shortage of septal cartilage.
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INTRODUCTION

Tip surgery followed by dorsal augmentation is the most com-
mon rhinoplasty procedure for Asian patients because the tip
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and the dorsum of the nose are typically low in Asian patients
[1,2]. Since the noses of Asian patients typically have ethnically
specific characteristics, such as insufficient and weak septal car
tilage and thick skin, increasing tip projection can be challenging
[3-7]. Under these circumstances, septal extension grafts (SEGs)
are widely used as an effective procedure for increasing tip pro-
jection [8]. However, the use of SEGs in Asian patients has limi-
tations in terms of harvestable cartilage, the possibility of recur-
rent deviation of the tip in the long term, and thickening of the
caudal septum [8].

To address these problems in tip surgery in rhinoplasty in
Asian patients, we applied the modified extracorporeal septo-
plasty (ECS) technique, which is differentiated from the classic
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ECS technique by leaving the remaining few millimeters of the
dorsal stump in situ to avoid injury to the keystone [9]. In the
modified ECS technique, the septum can be harvested to the
maximum extent, and a straight neo-L strut is built extracorpo-
really. The strut provides strong septal support to prevent recur
rent deviation and tip projection without thickening of the cau-
dal septum. This study aimed to present our experiences with
the modified ECS technique for rhinoplasty in Asian patients
and to assess the esthetic outcomes, including tip projection, us-
ing both subjective and objective measurements. The functional
outcomes of modified ECS were also evaluated.

MATERIALS AND METHODS

Patients and study design

This study included 64 patients (48 males and 16 females) who
underwent rhinoplasty using the ECS technique between Janu-
ary 2016 and March 2018. We retrospectively reviewed their
medical records to extract the demographic data (age, sex), op-
erative time, surgical maneuvers performed, and surgical com-
plications. Surgical records were evaluated to determine the spe-
cific maneuvers used on the nasal tip as well as other adjunctive
procedures during the surgery. Patients with a history of injury,
rhinoplasty or facial plastic surgery, who were followed-up for
<6 months, or whose medical records were incomplete were
excluded. This study was approved by the Institutional Review
Board of Chungbuk National University Hospital (IRB No. 2020-
03-006) and the need to obtain informed consent was waived.

Surgical technique

Each operation was performed by the senior author (WSS) and
involved general anesthesia and an external approach. ECS was
planned preoperatively when the patient had septal deviation
and an esthetic need to improve his or her tip projection. Con-
sent for publication of the patient images was obtained.

The operation procedure is described in Fig. 1. The osseocarti-
laginous skeleton was exposed with an external rhinoplasty ap-
proach, and the septal mucoperichondrial flaps were elevated.
The entire septal cartilage was removed with the exception of
the remaining about 10 mm of the dorsal stump in situ to avoid
injury to the keystone. Twisted septal cartilage was then cut along
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= Increasing tip projection can be a challenge in rhinoplasty in
Asian patients.

= Extracorporeal septoplasty achieves favorable esthetic and
functional outcomes.

= This technique is useful for patients with a shortage of septal
cartilage who desire tip refinement.
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the maximum deflection angle, and the neo-L strut was rebuilt
with an optimal tip projection and dorsal profile using various
techniques such as scoring, a batten graft, and a cutting and su-
ture technique. A straighter and stronger caudal strut can be
achieved using the posteroinferior portion of the septal cartilage,
which is thicker than the anterior portion. The neo-L strut was
then reimplanted into the anatomical position and fixed to the
stump in the dorsum and to the soft tissues around the anterior
nasal spine (ANS) in the middle using 4-0 polydioxanone su-
tures with a figure of eight feature. Additional spreader grafts
were inserted to stabilize the dorsal support, if needed. After
fixation of the neo-L strut, the dorsal part of the septal cartilage
was reconnected to the upper lateral cartilage with 4-0 polydiox-
anone sutures. An additional tip onlay graft was added as neces-
sary to improve tip definition. Finally, the skin incision was closed
with 6-0 nylon sutures. External nasal splints were applied. The
patients were followed-up at 1 week, 1 month, 3 months, 6 months,
and 1 year after the surgery and on an annual basis thereafter.
Two representative cases of ECS for rhinoplasty are presented
in Figs. 2 and 3.

Assessment of outcomes

The surgical outcome was assessed with regard to subjective or
objective evaluation and functional or esthetic improvement af-
ter =6 months postoperatively. The degree of nasal obstruction
symptoms was evaluated preoperatively and postoperatively using
a visual analog scale (VAS) graded from 0 (no discomfort) to 10
(maximal symptoms). In addition, the subjective esthetic satis-
faction of patients was classified as excellent, good, moderate, or
poor using questionnaires completed at outpatient clinic visits.

Objective surgical outcomes were rated by two rhinoplasty
surgeons who were not involved in the operations. The modified
objective rhinoplasty outcome score (OROS) [10] was used to
determine the objective surgical outcomes by comparing preop-
erative and postoperative standardized facial photographs. The
postoperative result was graded using a four-point scale (0, poor
outcome; 1, no improvement; 2, moderate outcome; 3, good out-
come; and 4, excellent outcome) evaluating eight factors: sym-
metry, dorsal height, dorsal length, dorsal width, tip width, tip
rotation, tip projection, and overall results.

Anthropometric changes were assessed using preoperative
and postoperative facial photographs taken >6 months postop-
eratively. The Image J ver. 1.46 (National Institutes of Health,
Bethesda, MD, USA) was used for the measurement of the nasal
findings. Tip projection change was assessed using lateral view
facial photographs in order to assess the nasofrontal angle (NFA),
nasolabial angle (NLA), and nasal tip projection index. The NFA
was defined as the angle of the nasal tip, radix, and the most
forward projecting point of the forehead. The NLA was defined
as the angle between the line from the anterior columella to the
subnasale and the line from the subnasale to the labrale superius.
The tip projection index was measured using the Goode method
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Fig. 1. Schematic drawing of the surgical procedure of rhinoplasty using the extracorporeal septoplasty technique. (A) Preoperative photo-
graph of a patient illustrating tip drooping and a pseudohump. (B) Harvestable septal cartilage in situ. (C) Septal cartilage harvest with the ex-
ception of a few millimeters of the dorsal stump to avoid injury to the keystone area. (D) Extracorporeal design of the neo-L strut and spreader
graft on the harvested septum. (E) Neo-L strut construction with an optimum tip projection and dorsal profile. (F) Additional spreader grafts for
further stabilization of the dorsal support, if needed. (G) Additional onlay graft as necessary to improve tip definition. (H) Postoperative photo-
graph of the patient with an improved dorsolateral profile.

(i.e., by drawing a line from the alar crease to the nasion, which
is perpendicular to the line from the nasal tip to the alar crease;
the length of the line drawn from the nasal tip to the alar crease
is divided by the length of the nasion-to-nasal tip line). The de-
gree of external nasal deviation was measured using the frontal
view. Deviation angles were assessed between the vertical line
between the midpoint of the glabella and the midpoint of the
upper lip and another line that represented the nasal dorsal axis,
consisting of the bony and cartilaginous parts from the nasion to
the tip (Fig. 4) [11]. Other postoperative issues (loss of tip sup-
port or projection, recurrence of deviation, infection, and revi-
sion) were also evaluated.

Statistical analysis

The preoperative and postoperative degree of nasal obstruction
and anthropometric measurements of the nose were compared
using paired #-tests (SPSS ver. 12.0; SPSS Inc., Chicago, IL, USA).
A P-value of <0.05 was considered to indicate statistical signifi-
cance.

RESULTS

In total, 64 patients were included in this study, comprising 48
male and 16 female patients with a mean age of 29.3 years (range,
17-68 years). All patients were followed-up for =10 months,
and the mean postoperative follow-up period was 13.3 months
(range, 10-21 months). The mean operative time from incision
to external splinting was 89.3 minutes. The concomitant proce-
dures are listed in Table 1. For additional support of the neo-L
strut or straightening of the dorsal septum, spreader grafts were
required in 53 patients (82.8%). Tip onlay grafting was per-
formed in 44 patients (68.8%) for additional tip definition. Ad-
ditional conchal cartilage was needed in three patients.

Surgical outcomes

Endoscopic examination revealed a straight septum in all pa-
tients postoperatively, and the preoperative and postoperative
VAS scores for nasal obstruction were 7.9+1.2 and 3.1+1.3,
respectively (P<0.001) (Fig. 5). Subjective patient satisfaction
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Fig. 2. Representative case. Preoperative (A-C) and 6-month postoperative (D-F) views of a 19-year-old woman with a deviated nose and un-
derprojected tip treated with extracorporeal septoplasty for rhinoplasty (extracorporeal septoplasty technique with bilateral spreader grafts,
two tip onlay grafts, and a dorsal onlay graft with crushed septal cartilage).

Fig. 3. Representative case. Preoperative (A-C) and 5-month postoperative (D-F) views of a 23-year-old man with an underprojected and dero-
tated nasal tip treated with extracorporeal septoplasty for rhinoplasty (extracorporeal septoplasty technique with a unilateral spreader graft
and a tip onlay graft).
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Fig. 4. Anthropometric measurements. (A) Nasofrontal angle: angle of the nasal tip, radix, and forward-most projecting point of the forehead.
(B) Nasolabial angle: angle between the line from the anterior columella to the subnasale and the line from the subnasale to the labrale superi-
us. (C) Tip projection index: the length of the line drawn from the nasal tip to the alar crease divided by the length of the nasion-to-nasal tip
line. (D) Deviation angle: angle between the vertical line between the midpoint of the glabella and the midpoint of the upper lip and another

line representing the nasal dorsal axis.

Table 1. Surgical procedures performed?

Surgical procedure No. of patients

Spreader graft 53
Cap graft 44
Dorsal onlay graft 38 (Silicone, 21; acellular dermal matrix, 17)
Osteotome 11
Septal extension graft 0
Conchal cartilage harvest 38

¥The numbers are not mutually exclusive.

regarding cosmetic results was excellent in 51 cases (79.7%),
good in 10 cases (15.6%), moderate in three cases (4.7 %), and
poor in 0 cases. The objective surgical outcomes as assessed us-
ing the OROS were >3 for all components, with an average
overall result of 3.45 (Fig. 6).

There were significant changes in the postoperative NFA and
NLA. The mean NFA was 152.3°+4.8° preoperatively and
148.1°+3.7° postoperatively (P<0.001). The mean preoperative
NLA was 88.8°£12.2° and 92.0°£11.0° postoperatively
(P<0.038). In addition, the tip projection index improved from
0.6210.09 preoperatively to 0.66+0.06 postoperatively, which
was a statistically significant change (P<0.033). The postopera-
tive change in the deviation angle was also statistically signifi-
cant (9.7°17.6° preoperatively to 1.7°£3.2° postoperatively,
P<0.001) (Table 2).

No major postoperative complications (e.g., infection, sad-
dling, tip deviation, or reduction in tip projection) were noted
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Fig. 5. Preoperative and postoperative visual analog scale (VAS)
scores for nasal obstruction. The VAS scores for nasal obstruction
significantly decreased from 7.9 to 3.1 (P<0.001).

during the 13.3-month follow-up period. In addition, there were
no cases of revision.

DISCUSSION

We evaluated the utility of the ECS technique in rhinoplasty in
Asian patients with regard to functional and esthetic outcomes.
Overall, esthetically satisfying outcomes were achieved, includ-
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Fig. 6. Objective esthetic surgical outcomes using the objective rhi-
noplasty outcome score. The objective rhinoplasty outcome scores
were >3 for all components, and the overall result was 3.45.

ing tip projection, as well as significant improvements in nasal
obstruction symptoms. Anthropometric measurements indicated
that the ECS technique was successful in increasing tip projec-
tion and improving deviation correction.

The nasal tip of Asian patients is typically low, and Asian pa-
tients generally seek esthetic improvements such as greater pro-
jection and better definition of the tip [12]. Thus, tip surgery fol-
lowed by dorsal augmentation is the most common rhinoplasty
procedure for Asian patients [1]. Since the noses of Asian pa-
tients tend to have insufficient and weak septal cartilage and a
thick soft-tissue and skin envelope, tip surgery can be challeng-
ing [1,8,13]. Many methods have been developed with the goal
of overcoming these limitations and sufficiently improving nasal
tip projection.

Since Byrd et al. [14] first reported the use of an SEG as an
effective method to control the projection and rotation of the
nasal tip, SEGs have been used frequently for rhinoplasty in
Asian patients [8,14-16]. However, as the use of SEGs has in-
creased, complications of this technique have also become more
common [17-19].The complications are related to insufficient or
weak cartilage and thick skin, which are common in the noses
of Asian patients [17-19]. Recurrent deviation has been reported
in cases when an SEG is applied without fixation to the ANS
[20], or in cases of a unilateral SEG fixed in a side-to-side man-
ner with the tip position not exactly at the midline, resulting in
pressure being exerted by the thick overlying skin and soft tis-
sue envelope in the long term [1,13,15,20]. Additional batten
grafts or extended spreader graft procedures may strengthen the
caudal septum, but those procedures require much more carti-
lage, which is limited in Asian patients [13,15,20]. Additionally,
adding a batten graft or extended spreader graft thickens the
caudal septum, potentially causing nasal valve obstruction [15].

To overcome these limitations of SEGs, ECS can be applied as
an attractive alternative technique for rhinoplasty in Asian pa-
tients. In particular, ECS is a useful septoplasty technique for
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Table 2. Preoperative and postoperative anthropometric measure-
ments

Variable Preoperative  Postoperative ~ P-value
Nasofrontal angle 152.3+4.8 1481137 <0.001
Nasolabial angle 88.8+12.2 92.0£11.0 0.038
Tip projection index 0.62+0.09 0.66+0.06 0.033
External deviation angle 9.7x7.6 1.7£3.2 <0.001

Values are presented as mean +standard deviation.

the surgical treatment of severely deviated septa. In ECS, the
entire septum is removed, reshaped, and then reimplanted back
into its original site [1,9]. As the amount of harvested cartilage is
greater than that in classic septoplasty, if designed properly, all
of the small-to-medium sized working pieces of harvested carti-
lage can be effectively used as the neo-L strut and other grafts, if
needed. Harvesting the maximal possible amount of cartilage
may enable secure fixation of the neo-L strut onto the ANS and
reinforcement of the keystone area with a spreader graft. In the
technique that we have proposed, the thicker inferoposterior
portion of the original septal cartilage is rotated caudally as the
caudal part of the neo-L strut. In this manner, strong support of
the caudal septum becomes available, and cartilage is not wast-
ed on additional reinforcement or structuring, such as a colu-
mellar strut. In the present study, autologous conchal cartilage
was used in 4.7% (3/64) of cases to provide additional cartilage
support. If the ECS is connected to the dorsal strip in an end-to-
end manner, the likelihood of recurrent deviation in the long
term seems to be reduced, as the septum is fixed at the midline.
However, long-term follow-up is needed to confirm this theory,
as the mean follow-up time in the current study was relatively
short. In addition, the strong neo-L strut of the ECS technique
minimized the need for additional septal batten grafts, thereby
reducing caudal septum thickening in comparison to SEGs.
Additionally, the ECS technique is useful for achieving cos-
metic improvements, as the surgeon can control the tip position
of the neo-L strut and thereby increase tip projection and rota-
tion. A previous report mentioned that this esthetic role of ECS
obviates the need for additional tip grafting because the height
of the tip can easily be changed by adjusting the caudal height
of the extracorporeally-designed septal cartilage neo-L strut [1].
ECS has been reported to be a useful technique for markedly
deviated noses, as it can achieve comparable esthetic success
and better functional outcomes than conventional septoplasty
in rhinoplasty [21]. Our study confirmed these results via an an-
thropometric analysis, as the ECS technique yielded significant
improvements in tip projection and external nose deviation cor-
rection. The deviated septum was straightened in each case, as
confirmed by an endoscopic exam. The VAS score for nasal ob-
struction symptoms was reduced in all cases. The lack of caudal
septum thickening with the ECS technique may have contribut-
ed to subjective symptom improvements. Postoperative patient
satisfaction was rated as “excellent” or “good” by 95.3% of the
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patients, and there were no dissatisfied patients with “poor” re-
sults. The objective esthetic results were >3 of 5 for every com-
ponent of the OROS.

Although ECS has been advocated as an efficient procedure
for tip augmentation in Asian patients, a major drawback is its
technical difficulty, because the surgeon is required to separate
the original septal cartilage en bloc from the ANS and keystone
areas. Therefore, inexperienced rhinoplasty surgeons may hesi-
tate to perform ECS. Achieving secure fixation at the ANS and
keystone areas remains a technical challenge for even experi-
enced rhinoplasty surgeons. However, the authors believe that
surgeons can overcome this fear and hesitation by simplifying
the procedure of rhinoplasty with ECS. Septoplasty in rhino-
plasty is mainly focused on achieving three goals: first, to obtain
a straight septum dorsally and caudally, alleviating its contribu-
tion to deviation; second, to restore adequate septal support
that is capable of withstanding added dorsal onlay grafts and the
overlying pressure of the skin and the soft tissue envelope; and
third, to obtain graft material for rhinoplasty [22,23]. ECS can
be used to accomplish all three of those goals. By designing the
neo-L strut extracorporeally, the need for an extra graft, such as
a batten graft, to support the septum is reduced, making preop-
erative planning easier and the results more predictable. In the
authors’ experience, performing consistent and repeated proce-
dures also contributed to reduced operative time.

Our indications for ESC have continued to broaden as we have
early cases to include a wide spectrum of cases. In addition, our
indications for ECS have continued to broaden as we have gained
more technical experience. In contrast to a previous report, the
mean operative time was 90 minutes, which is similar to or short-
er than that of conventional rhinoplasty [21]; this occurred be-
cause the procedures were simplified, and additional cartilage
harvesting was not needed in the majority of cases. A previous
report described the possibility of septal perforation due to sub-
mucosal bilateral tunneling in ECS [24]. However, there were
no such complications in our study.

The present study has some limitations, principally stemming
from its retrospective design. The study involved a relatively
small number of patients, a relatively short follow-up period,
and no surgical control group. An additional limitation of this
study that by additionally performing a tip onlay graft in about
70% of cases, the authors were not able to assess the sole effect
of the modified ECS technique on tip projection. However, in all
cases, the authors observed that the tip projection was signifi-
cantly improved by using the modified ECS technique, and the
tip onlay graft was only performed an add-on procedure to
achieve greater tip definition.

In conclusion, the ECS technique in rhinoplasty in Asian pa-
tients achieved effective and reliable results in terms of esthetic
and functional outcomes. The shortage of septal cartilage and
caudal support in the noses of Asian patients was overcome
with the ECS technique by harvesting a sufficient amount of

cartilage. Functional outcomes were improved by reducing cau-
dal septal thickening. It is expected that the ECS technique may
play an broader role in rhinoplasty in Asian patients.
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