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3. Why is Open Access important for you?
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your OA paper under the most recent CC - BY - NC - ND license: 

 CC - BY - NC - ND (Attribution-Noncommercial-No Derivatives)

Users may share, copy, and redistribute the material in any medium or format under the following conditions: 

Attribution — user must give appropriate credit, provide a link to the license, and indicate if changes were made. 
User may do so in any reasonable manner, but not in any way that suggests the licensor endorses the user or her/his 
use. 

Noncommercial — user may not use the material for commercial purposes. 

No Derivatives — if user remixes, transforms, or builds upon the material, the user may not distribute the 
modifi ed material. 

No additional restrictions — user may not apply legal terms or technological measures that legally restrict others 
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3.

1.
2.Function: Replacing text

1. Highlight text to be replaced
2. Click on button „Add note to replace text“ 
3. Enter new text in the pop-up note box

1.
2.Function: Crossing out (Deleting) text 

1. Highlight text to be deleted
2. Click on button „Strikethrough text“

1.
2.

3.

Function: Adding a sticky note / comment
 
1. Click on button „Add sticky note“
2. Click on where you want to place the note in the text
3. Enter comments in the pop-up note box

Please never use this function for text corrections!

Please do not use the Note, Text comment and “Edit Text and Images” function as they will cause technical 
 problems and may cause serious delay in the publication process.

You should return the PDF with the marked corrections by e-mail to your contact at the publishers.
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Digital Signature 

How to Set Up a Digital Signature in Adobe Reader or Adobe Acrobat

Please note: depending on the version of the Adobe program, the depiction of the dialog boxes and the wording can vary. 
The following screenshots were taken from Adobe Acrobat Reader DC. 

To begin the digital ID setup process simply click in the appropriate signature fi eld. Select “Confi gure Digital ID”.

In the following dialog box, please select “Create a new Digital ID” and click Continue. 
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Specify where you are going to store the digital ID – select “Save to File” and click Continue.

Type in your personal information (name, organization unit, organization name and email address, country) in all fi elds and 
click  Continue.
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Enter a fi le location for your new Digital ID fi le – either use the default location or enter a diff erent location if you prefer. 
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The Caudal Septum Pivot Technique for Short
Nose Correction
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The short nose represents one of the greatest challenges in
rhinoplasty. Several techniques have been described for its
correction with the common objective of replacing and
rebuilding the osteocartilaginous framework. One of the
most effective method to correct the short nose is the septal

extension graft (SEG). Byrd et al1 first reported the use of the
SEG in the control of the projection, shape, and rotation of
the nasal tip. Numerous authors have described modified
types of SEG achievable with a little quantity of cartilaginous
graft, harvested from the septum or auricular concha.2–4

Keywords

► rhinoplasty
► short nose
► septal extension graft
► caudal septum pivot

Abstract The short nose represents one of the greatest challenges in rhinoplasty. It is
characterized by a reduced distance from the nasal radix to the tip-defining points,
often associated with inadequate tip projection. Several techniques have been
described for correction of short nose with the common objective of replacing and
rebuilding the osteocartilaginous framework. One of the most effective method to
correct the short nose is the septal extension graft. The authors describe the caudal
septum pivot (CSP) technique, a simplemethod to elongate short noses by using a graft
inserted in the dorsal septum after its division using as pivot the caudal portion,
without detaching it from its natural anchorage to the anterior nasal spine. A
retrospective analysis was performed reviewing the clinical charts and the operative
records of 315 patients who underwent revision rhinoplasty from January 2015 to
June 2019; among this group, 34 were considered eligible for the study. The patients
(8 men, 26 women; mean age: 25.4 years; age range: 22–53 years) were divided into
two groups: in 12 patients (Group 1) the CSP technique was performed, while Group 2
was composed of 22 patients who received a more classic treatment with a septal
extension graft. To evaluate the outcomes, nasal length, tip projection, and tip rotation
were measured pre- and 1 year postoperatively on digital photographs of each patient.
Nasal anthropometric measurements revealed, at 12-month visit follow-up, an im-
provement in nasal length, tip projection, and nasolabial angle was achieved in all the
patients. The comparison of the pre- and postoperative values showed a statistically
significant reduction in the nasolabial angle (p< 0.05) and an increase in the tip
projection (p<0.05) and in the nasal lengthening (p< 0.05) in both groups. In authors’
experience, the CSP technique could be considered a safe, reliable, and effective
alternative technique in selected patients.
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New York, NY 10001, USA

DOI https://doi.org/
10.1055/s-0041-1730385.
ISSN 0736-6825.

Original Research 1

https://orcid.org/0000-0001-6048-1190
mailto:valentino.vellone@gmail.com
https://doi.org/10.1055/s-0041-1730385
https://doi.org/10.1055/s-0041-1730385


Although autologous rib cartilage is safe and it can supply a
very important amount of cartilage, it is not always well
accepted by patients because of potential complications,
including warping of the graft and important donor site
morbidity. Besides the limited harvestable septal cartilage,
another possible drawback of SEG can be the anterior nasal
spine (ANS) fixation that is often week, leading to tip
drooping or bending of the graft, causing subsequent tip
asymmetries.5

Authors describe the caudal septum pivot (CSP) tech-
nique, a simple method to elongate short noses by using a
graft inserted in the dorsal septum after its division using as
pivot the caudal portion, without detaching it from its
natural anchorage to the ANS.

Patients and Methods

A retrospective analysis was performed reviewing the clini-
cal charts and the operative records of 315 patients who
underwent revision rhinoplasty from January 2015 to
June 2019; among this group, 34 were considered eligible
for the study.

All the surgeries were performed by the same author
(T.M.).

Written informed consent for revision rhinoplasty sur-
gery was obtained from all patients, accompanied with their
consent for serial photography collection and publication.

Inclusion criteria were a preoperative computed tomog-
raphy (CT) scan, the presence of iatrogenic short nose, and a
complete photographic exam preoperative and 1-year fol-
low-up at least.

Exclusion criteria were incomplete radiological or photo-
graphic data, previous skin traumatic or intraoperative inju-
rieswith cutaneous relevant scar contracture, and associated
craniofacial syndromic malformations.

Digital photographs of patients were taken with a “Canon
5DMarkIII” camera and “Canon 100mm MACRO F2.8 L IS”
lens.

Distance from the camera to the patient was 2 m and the
angles of projecting lights (2 softbox) to the object and the
background were 45 degrees.

Patients were photographed from frontal, oblique, basal,
and lateral view preoperatively, at 6 months postoperatively,
1 year postoperatively, and annually thereafter. From

January 2015 to June 2019, 315 patients underwent revision
open septorhinoplasty. Of these, 61 cases were classified as
short noses. Among these patients, 15 were excluded from
the present study because the patients presented skin scar
contracture or craniofacial syndromic malformations. In
other 12 cases, the photographic and radiological data
were incomplete.

The remaining 34 cases were selected for the present
study. None of these patients had relevant comorbidities. The
patients (8men, 26women;mean age: 25.4 years; age range:
22–53 years) were divided into two groups: in 12 patients
(Group 1), the CSP technique was performed (►Figs. 1–4),
while the Group 2was composed of 22 patientswho received
a more classic treatment with a SEG.

To evaluate the outcomes, nasal length (the distance
between the Nasion and the most projected point of the
nasal tip), tip projection (the distance between the basal
facial plane passing through the alar crease junction and the
most projected point of the tip), and tip rotation (considered
as expressed by nasolabial angle) were measured pre- and
1 year postoperatively on digital photographs of each patient.
Because there was little variability in the size and in the
magnification of each photograph, the digital photo, ana-
lyzed with Adobe Photoshop PS 2020 (Adobe Systems, San
Jose, CA), was standardized and calibrated to a fixed refer-
ence of 67mm of interpupillary distance either in preopera-
tive or in postoperative photographs in frontal view. Then, as

Fig. 1 (A, B) Frontal and lateral view of the patient before the
surgery Q3Q3

Q3.

Fig. 2 (A) The upper lateral cartilage, after dissection, is displaced to show the residual short quadrangular cartilage; (B) vertical cut of the L-
strut leaving its connections to the nasal spine to allow the caudal rotation using the spine as pivot point; (C) L-strut gap rebuild using two “bridge
extended spreader grafts” overlapped 4 to 5mm to the residual septum to allow a better fixation of the structure. (D) Final upper view with an
associated complete reconstruction of the lower lateral crura with conchal cartilage and a shield graft for tip.

Facial Plastic Surgery Vol. 00 No. 0/2021 © 2021. Thieme. All rights reserved.
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a reference in profile view, the linear distance from the
subnasal to the labialis superioris point was measured in
frontal view along a philtrum column and then referred to
the profile photo to calibrate it on the base of this measure.
The mean follow-up was 18 months (range: 12–28 months).

Patients were asked to complete an anonymous in-office
questionnaire at 1 year of follow-up. The patients’ satisfac-
tion with the final shape of their nose was evaluated by this
questionnaire. According to Kim and Choi,6 a 4-point scale
was used, with the ratings as follows: 4: excellent; 3: good; 2:
fair and 1: poor. The tip stiffness sensation was also investi-
gated with a 3-point scale as follows: 0: no stiffness, 1:
stiffness without discomfort, and 2: stiffness with
discomfort.

The comparison among the different variables was
assessed by using Student’s t-test for paired data. Statistical
analysis was performed by SPSS (version 19.0, IBM, Armonk,
NY). A p-value of <0.05 was considered statistically
significant.

Surgical Technique

Surgery was performed via a transcolumellar approach
through bilateral marginal incisions and an inverted-V trans-
columellar incision. The skin envelop was elevated from the
lower lateral cartilages following a subperichondrial plane as
much as possible considering the adhesions due to the scar
caused by the previous surgery. The skin over the nasal bones
was raised in a subperiosteal plane to the nasion region. The
scroll ligament and nasal hinge area were released. The
medial crura were then separated to reach the septum
releasing the fibroelastic tissue attachment and the depres-
sor nasal septi muscle. All the residual septum was exposed
showing the residual quadrangular cartilage, the perpendic-
ular plate of the ethmoid bone, and the vomer. The upper
lateral cartilages were separated from the septum in a
submucosal plane. All the available cartilaginous septum
was harvested, leaving in every case a dorsocaudal L-strut
of no less of 8mm. If the residual septal cartilage was
considered not sufficient for reconstructive purposes, then

the cartilage graft was harvested either from the rib, nor-
mally the fifth or the sixth, or from the auricular concha
mono or bilaterally with a posterior approach. When the
caudal septum was too weak to be used as supporting strut,
we decide to use a SEG. A large piece of cartilagewas sutured
side by side to the original septum in a more caudal and
forward position. The extent of the septal extension was
dependent on the underlying nasal shortness but generally
consisted of a 7- to 15-mm intraoperative increase in septum
length. It was fixed to the septum and to the periosteum
around the ANS using 5–0 polydioxanone sutures (PDS) at
four or five anchor points. The domal segment of the lower
lateral cartilage and the extension graft were sutured for tip
projection and caudal rotation.

When a strong caudal septum was present (at least
1.5mm of thickness), (►Fig. 2A, 5A), but it was too short
because of the previous surgery, we decided to vertically cut
the L-strut of the septum in its dorsal part using Fomon
scissors (►Fig. 5B). The caudal septumwas therefore rotated
caudally, without separating the fibrous connective tissue
that represents the insertion of the caudal septum to the
ANS. We use this attachment as a pivot point on which we
could rotate caudally the inferior portion of the divided
L-strut of the septum (►Fig. 2B and 5C). The space on the
dorsum, resulting from the separation and rotation of the
caudal segment, was fulfilled like a bridge by two extended
spreader grafts (►Figs. 2C and 5D) overlapped for an extent
of 4 to 5mm to the septal segments to fix them better and to
maintain the separation and the caudal rotation. The grafts
were first sutured to the cephalic septal segment by 5–0 PDS
sutures. Before the other sutures between the graft and the
caudal septal segment were performed, the angle between
the caudal and dorsal border of the septum was adjusted to
obtain optimal nose length, right tip projection, and appro-
priate nasolabial angle (►Fig. 7). It was sometimes necessary
to remodel the caudal border of the rotated septum. The
more necessity to derotate the nasal tip, the more extent of
the bridge grafts was needed. “Septal bridge graft” are these
particular spreader grafts, which had not only the role of
spreading but also a bridge function. These grafts were

Fig. 3 (A, B) Frontal and lateral view of the patient 1 year after the
surgery.

Fig. 4 (A, B) Frontal and lateral view of the patient 1 year before the
surgery.
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harvested from the resected central–posterior septumwhen
present or from the conchal cartilage when there was no
availability of septal cartilage. The septal bridge graft does
not require so much rigidity as a SEG and the conchal graft,
divided into two pieces, was able to maintain the rotation
without distortion. No rib graft was harvested in this group.
The intraoperative lengthening of dorsal septum with this
technique was generally from 7 to 16mm. The middle crura
of the lower lateral cartilages were secured to the newly
created septal angle with PDS to simultaneously increase
nasal length and tip projection and to reduce tip rotation. The
medial crurawere then fixed either to the SEG (Group 2) or to
the caudal septum rotated and fixed in the new caudal
position (Group 1). The upper lateral cartilages were sutured
to the dorsal neoseptum. Multiple quilted sutures using 4.0
resorbable suture (Vicryl Rapide) on the septumwere placed
at the end of the procedure to avoid any septal hematoma.
Additional procedures included a cap or shieldgraft using the
remaining auricular or septal cartilage for greater tip defini-
tion in 10 patients (►Fig. 2D). Finally, the columellar skinflap
was returned into position without tension and the skin
incision was closed with 6–0 nylon sutures (►Figs. 3–6).

External aluminum splints were used in all patients for
7 days and no internal pack was applied in any case.

Results

Among the 34 selected cases, 22 (64.7%) had previously
undergone only one nasal surgical procedure, whereas 7
(20.6%) cases had undergone two previous rhinoplasties, and
5 (14.7%) cases had three previous rhinoplasties. In the
Group 1, conchal graft, from one or both ears, was harvested
in 10 of 12 patients, because the septal cartilages were too

small to be used as septal bridge graft, while in the remaining
two patients, we used the residual septum to obtain the
grafts. No rib cartilage was used in this group. In 13 cases of
the Group 2, it was possible to harvest the residual septum to
obtain a SEG, while in the other 9 cases, a rib graft harvesting
was needed. In 7 cases of the Group 2, a conchal cartilagewas
harvested for alar reconstruction or for refinements graft of
the nasal tip.

Nasal anthropometric measurements revealed, at
12-month visit follow-up, an improvement in nasal length,
tip projection, and nasolabial angle was achieved in all the
patients. The mean preoperative nasolabial angle was
111.8 degrees (range: 103–127 degrees, standard deviation
[SD]:�8.3) in the Group 1 and 117.9 degrees (range: 103–
131 degrees, SD: +8.3) in the Group 2. The mean postopera-
tive values of the nasolabial angle were 99.7 degrees (SD:

Fig. 5 (A) Lateral view showing the hyperrotation of the nasal tip caused by the excessive shortening of the caudal septum; (B) vertical cut of the
L-strut; (C) caudal rotation of the septal graft using the nasal spine as a pivot point; (D) septal bridge graft harvested from the residual septum on
the left side and from the auricular concha on the right side to fix the caudal graft; (E) final Lateral view showing the tip derotation obtained and a
new position of the lower lateral crura.

Fig. 6 (A, B) Frontal and lateral view of the patient after the surgery.
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+6.6) in the Group 1 and 100.7 degrees (SD: +5.9) in the
Group 2. The mean change of the nasolabial angle from the
pre- to postoperative was 11.25 degrees (SD: +5.32, p<0.05)
for the Group 1 and 17.0 degrees (SD: +6.06; p<0.05) for the
Group 2. As to the nasal lengthening, the preoperative mean
was 43.5mm (SD: +4.9) in Group 1 and 40.95mm (SD: +5.3)
in Group 2, whereas the postoperative values were 48.3mm
(SD: +4.7) in the Group 1 and 45.8mm (SD: +5.1) in the Group
2. Therefore, a statistically significant (p<0.05) increase in
the nasal lengthening was recorded in the postoperative
examinationwith respect to preoperative conditions for both
groups. A significant (p<0.05) increase in the nasal tip
projection was noted on postoperative assessment (Group
1: mean: 29.1mm; SD: +3.2; Group 2: mean: 29.5; SD: +2.7)
with respect to preoperative examination (Group 1: mean:
24.6mm; SD: +2.6; Group 2: mean: 25.4; SD: +3.2) for both
groups.

The comparison of the pre- and postoperative values
showed a statistically significant reduction in the nasolabial
angle (p<0.05), an increase in the tip projection (p<0.05)
and in the nasal lengthening (p<0.05) in both groups.

Therewas no case of graft displacement. In two patients, a
little asymmetry of the columella was present. Only one
patient of the Group 1 and two patients of the Group 2
required minor revision surgery. The patient of the Group 1
for dorsal irregularitiesQ4Q4

Q4 and the twopatients of theGroup 2
because they were unsatisfied with their nasal projection.
The follow-up period was uneventful, except for one case of
skin infection at the base of the columella on the fourth
postoperative day, which was controlled by antibiotics.

With regard to patient’s satisfaction, for the Group 1, 9
patients rated excellent, 2 good, and 1 rated poor, and for the

Group 2, 12 patients rated excellent, 8 patients rated good, 2
patients rated fair, and nobody rated poor.

Stiffness of the nasal tip is the major discomfort after the
initial healing process when tip grafts are used. All patients
of the two groups reported high rate of stiffness with
discomfort in the first 3 months postsurgery. At 6 months
postoperatively, stiffness sensation was highly reduced in
Group 1, while the major discomfort remains in the Group 2.
At 1-year follow-up, 9/12 patients of the Group 1 reported no
stiffness and 3/12 patients referred stiffness without dis-
comfort; 7/22 patients of the Group 2 reported stiffness with
discomfort, 10/22 patients reported stiffness without dis-
comfort, and only 5 patients reported no stiffness. Compar-
ing the reported stiffness between the two groups, it was
statistically significant more reported stiffness in the Group
2 compared with the Group 1 (p<0.05).

Discussion

The correction of the short nose is one of the most challeng-
ing problems in facial plastic surgery. Secondary short nose
deformity results from previous rhinoplasty or trauma.4

Septal extension is currently the most common method
used to correct short nose. Several authors described better
support for the nasal tip and more stability over time when
using the SEG compared with the columellar strut graft, in
particular in revision rhinoplasties.7–9 The disadvantages
described for the SEG are the stiffness of the nasal tip and
the need of a big amount of cartilage to use. The harvestable
septal cartilage if often insufficient in operated noses be-
cause of previous aggressive septoplasties and so rib carti-
lage has to be harvested.

Fig. 7 Caudal septum pivot technique.
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Rib cartilage grafting provides ample volume of cartilage
and robust strength; however, its disadvantages include
possible warping and donor-site morbidity.4,10,11

Ear cartilage grafts are often used, even if they provide a
more limited supply of cartilage. The auricular concha is easily
accessible, the graft from this donor site causes minimal
postoperative pain, has a low rate of resorption and it is well
accepted by patients.12 Its use is common as tip graft, for the
reconstruction of the lower lateral cartilages, but it does not
providesufficientquantity, length, orfirmness to realize a SEG.

Irradiated homologous costal cartilage has been used, but
its use is still controversial in terms of resorption and
infection.2–13

Many modified SEGs have been developed, in particular
by Asian authors, to reduce the amount of autologous carti-
lage needed, in particular using residual septal cartilage or
conchal cartilage.3 Among these variants, the end-to-end
positioning of the graft,14 the septal half extension graft,15 or
the diagonal extension graft16 are smart ways to obtain
excellent results with a small amount of cartilage.

The effectiveness of the classic side to side SEG is well
established and it was confirmed from the results of our
study in the Group 2 regarding the significant improvement
in the nasal lengthening, nasolabial angle, and tip projection.

Similar and statistically significant resultswere found also
in the Group 1 in which authors used the CSP technique.

However, the preoperative values of the Group 2 were
more important in terms of nasolabial angle and shortness of
the nose. This could have been a possible selection bias
because authors probably reserved a more aggressive ap-
proach to the patients of the Group 2 because of their worse
preoperative conditions. The frequently used rib graft in this
group patients prove this idea.

The very stable results obtained in the Group 1 treated
with the CSP technique could be explained with the fact that
the conchal cartilage was used only in the dorsal segment of
the septal L-strut (septal bridge graft) where minor rigidity
and sustain are needed comparedwith the caudal segment of
the septum.

Chang17 described a similar technique to correct difficult
short noses. However, in this technique all the caudal septum
was unanchored from the ANS and sutured forward making
thus an advancement of the caudal septum, like an extracor-
poreal septoplasty. In our technique, there is a caudal rota-
tion more than an advancement of the caudal septum. Paik
and Chu18 described the correction of the short nose defor-
mity combining a SEGwith a derotation graft, intended as an
onlay graft on the dorsum anchored to the lower lateral
cartilages to derotate the nasal tip.19 Differently from a
derotation graft, the septal bridge graft consisted of a graft
integrated-in and constituent the L-strut, which can rein-
force a weak midvault and widen the internal valve.5

In these grafts, stabilization is very important in achieving
adequate long-term results. As described by Benavides
et al,10 absorbable sutures can be used tofix the graft because
it has been demonstrated the same stability as the perma-
nent sutures, with a lower rate of infection and extrusion.
Either in case of SEG or septal bridge graft, the medial crura

are sutured to SEG or to the rotated caudal septum. This
“septalization” of the nasal tip increases tip stiffness, as
described by Scattolin et al.20 In the case of SEG, the fixation
of this graft to the ANS was very rigid, while using bridge
graft, the septal inferior segment of the divided septum is
rotated in more caudal position on the pivot point of the
fibrous connective attachment on the ANSwithout detaching
the septum from it. This elastic connection allowed less
stiffness of the nasal tip and this could be the reason why
the patients reported less discomfort about stiffness in the
Group 1 in which CSP technique was used.

Conclusion

The SEG still remains the more accepted method to treat
short nose deformities. Considering that any technique to
dismantle the “L” strut should be used with caution and the
smallness of the Group 1, in authors’ experience, the CSP
technique could be considered a safe, reliable, and effective
alternative technique in patients with short nose, thick, and
straight caudal deviations and ANS in axis.

Although the minimum follow-upwas only 1 year (mean:
18 months), no dorsal, infra tip lobule, and functional issues
in the midvault have not been diagnosed nowadays.

However, further research is needed.
Advantages are (1) the saving of cartilage to be grafted

(2 septal bridge graft vs. a SEG and 2 longer extended spread-
er); in Group 1, no costal cartilage grafts were necessary; (2)
less nasal tip stiffness; the fibrous tissue between septum and
ANS is left untouched and is not fixed with stitches; (3) the
technique is as easy to execute and predictable as SEG.
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