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Abstract

Background Orthognathic surgery aims to improve jaw function and facial aesthetics through bilateral sagittal split
osteotomy and Le Fort | osteotomy. Recent treatment goals emphasize careful evaluation of aesthetic outcomes,
particularly in the nasolabial area, as repositioning the upper jaw can lead to significant soft tissue changes. This study
investigates whether nasotracheal intubation affects nostril symmetry in patients undergoing Le Fort | osteotomy
with/without cinch sutures.

Methods A retrospective analysis of adult patients (ages 18-30, ASA I-Il) who underwent Le Fort | surgery with
nasotracheal intubation at Erciyes University from 2012 to 2020 was conducted. Preoperative and at six months
postoperative, 3D images were analyzed to measure nostril width (NW). Patients were categorized into Group | (with
cinch sutures) and Group Il (without cinch sutures). Soft tissue changes were assessed using the 3dMD imaging
system.

Results Eighty-five patients were included. Significant changes in nostril width were observed between preoperative
and six-month postoperative assessments in both groups. Right intubation led to increased right nostril diameter

in both groups, while the left nostril showed significant change only in the cinch group. For left intubation, no
significant changes were observed in nostril dimensions in the cinched group. The findings indicate that intubation
side significantly influences nostril symmetry, particularly in cases of right nasotracheal intubation. The use of cinch
sutures does not fully mitigate the widening effect, suggesting that the timing of cinch suture placement may be
crucial.

Conclusion This study demonstrates that the nasotracheal intubation side may influence postoperative nostril
width following Le Fort | osteotomy, particularly in patients receiving alar cinch sutures. The findings suggest that the
physical presence of a nasotracheal tube during wound closure could interfere with the accurate assessment of alar
base width.
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Introduction

Orthognathic surgery aims to enhance jaw function and
facial aesthetics through bilateral sagittal split osteot-
omy and Le Fort I osteotomy [1]. The treatment goals of
orthognathic surgery have changed recently. Esthetic out-
comes are evaluated carefully to predict the undesirable
soft tissue changes in the nasolabial area. Repositioning
the upper jaw significantly influences the appearance of
the nasolabial region, commonly resulting in modifica-
tions such as nasal tip alteration, upward nasal rotation,
increased nasal width, enhanced columella, and upper
lip projection [2]. Widening of the alar base frequently
occurs following maxillary osteotomies, particularly in
cases involving impaction or advancement [3]. The sur-
gical outcome is not only influenced by skeletal adjust-
ments but also by the extent of subperiosteal dissection.
Releasing the facial muscles around the anterior nasal
spine allows them to retract laterally and leads to asym-
metrical elevation of the nasal base. Several strategies
have been proposed to prevent these undesirable effects.
Soft tissue closure techniques such as V-Y suture and alar
cinch suture are frequently used to improve the aesthet-
ics of the nasolabial region [4]. The alar base cinch suture,
proposed by Millard to manage nasal base tissues in cleft
lip patients, is commonly used to address these concerns
[5]. According to Collins and Epker [6], these sutures
stabilize alar width and support nasal tissues, optimiz-
ing aesthetic outcomes. Among these, there were several
proposals for modifications of the alar cinch technique,
and different studies to show the effectiveness of one type
among all others. Rauso et al. described a classification
of alar cinch suture that includes four types, covering
all cinching techniques. Although all the techniques are
described, the results are controversial [7].

Due to the nature of orthognathic surgery, nasotra-
cheal intubation is the preferred method to put patients
under general anesthesia [8], in which the intubation
tube passes through one of the nostrils and is secured to
the nasal septum by placing a basic suture with/without
a sterile wound drape. The nasal Ring, Adair, and Elwyn
(RAE) and North Polar nasotracheal tube is commonly
used in oral and maxillofacial surgery owing to its pre-
formed design, which facilitates surgical access and tube
stability [9]. The surgeon’s focus during the surgery is
directed to the intra-oral region; hence, the security of
the airway and the retraction of the nasal tissues can be
postponed.

To our knowledge, no study has specifically investi-
gated nostril width following cinch suture placement in
the presence of a nasotracheal intubation tube. There-
fore, this study aims to assess whether intubation side

effects affect nostril symmetry in patients undergoing
Le Fort I osteotomy with/without cinch sutures. The null
hypothesis of this study was that the side of nasotracheal
intubation (right or left) would not significantly affect
postoperative nostril symmetry, and that no interaction
would exist between intubation side and the use of alar
cinch sutures in patients undergoing Le Fort I osteotomy.

Materials and methods

This retrospective study evaluated adult patients who
underwent orthognathic surgery with nasotracheal intu-
bation under general anesthesia between 2012 and 2020
at Erciyes University, Faculty of Dentistry, Department
of Maxillofacial Surgery. This study was approved by the
local ethics committee for Clinical Research of Erciyes
University (Approval code: 2020/565) and conducted to
the provisions of the Declaration of Helsinki. The records
of patients were retrospectively reviewed. Informed con-
sent was obtained from all patients included in the study
for data analysis and possible publication purposes.

Inclusion and exclusion criteria

Late adolescent and adult patients (18—30 years) classified
as ASA I-II and who underwent primary Le Fort I oste-
otomy because of dento-skeletal deformity with nasotra-
cheal intubation were included. Pre- and post-operative
(6th month) 3D stereophotogrammetric records of ade-
quate quality were required for inclusion. Patients were
excluded if they had (i) a history of unilateral or bilateral
cleft lip and/or palate, (ii) revision or secondary Le Fort I
osteotomy, (iii) preoperative or concomitant septoplasty
or rhinoplasty, (iv) preoperative nasal inflammation,
trauma, or dermal fillers affecting nasal morphology, (v)
congenital midfacial deformities altering nasal symmetry,
(vi) incomplete medical or imaging records.

The primary predictor variable was whether an alar
cinch suture was applied (Group I vs. Group II). The
side of intubation was defined as a secondary predictor
variable. The classic single suture alar cinch technique
was used, in which bilateral alar fibroareolar tissues
were fixed together using a non-absorbable suture, and
the bilateral nasal alar muscle was tightened [6, 7]. The
primary outcome was the change in nostril width. The
changes were assessed by comparing 3D imaging data of
nostril width at TO and T1.

Surgical technique

Nasotracheal intubation

Prior to the induction of general anesthesia, the anesthe-
siologist evaluated each patient’s cone beam computed
tomography (CBCT) coronal sections to assess the nasal
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passages. The intubation side was determined by select-
ing the wider nasal passage to minimize nasal mucosal
trauma and reduce postoperative morbidity [10]. Tube
size was individually selected for each patient by the same
experienced anesthesiologist based on airway assessment
and patient characteristics to ensure accurate ventilation.
According to intraoperative anesthesia records, naso-
tracheal tube sizes ranged from 6.0 to 6.5 mm in female
patients and 7.0 to 7.5 mm in male patients. This stan-
dardized size selection protocol was consistently applied
throughout the study period. All patients underwent
nasotracheal intubation using the RAE nasotracheal
tubes, which were secured to the nasal septum with a 2/0
silk suture. The tube type and fixation method were con-
sistent in all cases, and no alternative nasotracheal tube
designs were included. This standardization minimized
variability related to tube design and fixation, allowing
assessment of the effect of intubation side independent of
tube-related confounders.

Le fort | osteotomy

The standard Le Fort I osteotomy was performed in all
patients by the same experienced surgical team. In this
way, thanks to the uniform surgical approach applied,
operator-related variability was minimized and consis-
tency in technique was ensured in all cases. After the
local infiltration anesthesia, a mucosal incision was made
by electrocautery. A full thickness mucoperiosteal flap
was elevated, and the lateral walls of the maxilla, zygo-
matic buttress, and piriformis aperture were exposed,
and the pterygomaxillary junction was identified bilater-
ally. The nasal mucosa was elevated, and the base of the
nasal cavity was exposed. The lateral wall osteotomy was
performed with piezosurgery (Mectron S.p.A., Carasco,
Italy), and pterygoid plates, nasal septum, and lateral
nasal walls were separated with osteotomes. The down-
fracture of the maxilla was performed using a hook and
bone spreader after the osteotomies were completed. The
maxilla was taken to its new position with the interme-
diate splint, and the rigid fixation was performed using
miniplates and monocortical screws (KLS Martin, Tutlin-
gen, Germany) in all patients [10].

Alar cinch suture technique

In the cinched group, the alar base cinch suture was per-
formed using a standardized technique adapted from
Collins and Epker [6]. A non-absorbable polypropylene
suture (2/0 Prolene) was used in all cases. Bilateral needle
passage was performed through the fibroareolar tissues
at the base of each ala, ensuring symmetric engagement
of the perinasal soft tissues. The suture was tightened
along a horizontal medializing vector to reduce alar
base width, with equal tension applied on both sides to
avoid asymmetry or overcorrection. Final tightening was
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performed under direct visual assessment of alar sym-
metry, ensuring optimal symmetry before wound closure.
All cinch sutures were placed by the same surgical team
using an identical technique, and no modifications were
made to the suture material, needle passage direction, or
tightening vector during the study period.

Image acquisition and measurements

3dMD imaging system and 3dMD Vultus (3dMD,
ATLANTA, GA, USA) software were used to evaluate
that were taken at preoperative (T0) and at postopera-
tive six months later (T1) after the surgery. All the 3dMD
images were stored in the data. Each patient’s head posi-
tion was recorded with the natural head position. The
3D images of patients were captured using stereophoto-
grammetry (3dMD Face; 3dMD, Atlanta, GA, USA) one
day prior to surgery and at least six months after, coincid-
ing with the cephalometric films, all taken in the natural
head position (NHP), centric occlusion, and with lips at
rest. To achieve the NHP, patients were first encouraged
to walk around and relax. They then performed a series
of gradually diminishing forward and backward head
movements until their heads found a balanced position.
Finally, they were instructed to focus on their eye reflec-
tions in a mirror. Soft tissue nasal changes were assessed
using 3dMD Vultus software, with the file format set to
“tsb”

For the initial registration, the 3D images captured
before and after surgery were manually aligned, followed
by use of the software’s automatic registration feature for
further refinement. Once the 3D images were accurately
positioned, optimal facial surface areas that were unaf-
fected by the surgery were selected, including the broad-
est part of the forehead, the region from the nasal root
to the nasal dorsum, and the lateral sections around the
exocanthion (Fig. 1). The superimpositions of the 3D
images demonstrated reliability, with an average root
mean square (RMS) error of 0.24 (range: 0.12-0.45),
which is below the clinically acceptable threshold of 0.5
and consistent with previously employed methods [11].

All 3D stereophotogrammetric images were acquired
with patients positioned in natural head position (NHP),
with lips at rest and teeth in centric occlusion. For mea-
surement standardization, the images were subsequently
digitally oriented within the software by aligning the
Frankfurt horizontal plane parallel to the ground. Nostril
width was measured as a curvilinear contour length fol-
lowing the natural anatomy of the nostril rim. For each
nostril, the measurement was initiated at the deepest
point of the alar base (Right nostril: point c; Left nostril:
e) and continued along the nostril contour through the
anterior rim (Right nostril: points a and b; Left nostril:
h and g) to the columellar reference point (Right nos-
tril: point d; Left nostril: f). The total nostril width was



Soylu et al. BMC Oral Health

(2026) 26:225

Fig. 1 Curvilinear measurement of nostril width and identification of
nasal soft tissue landmarks on 3D stereophotogrammetric images. Nostril
width was measured as a curvilinear contour length following the natural
anatomy of the nostril rim. For each nostril, the measurement was initiated
at the deepest point of the alar base and traced along the nostril contour
through the anterior rim to the columellar reference point (right nostril:
a-b-c—d; left nostril: e-f-g-h). The total nostril width was calculated by
tracing these curved paths using the software’s curved distance measure-
ment tool

calculated by tracing this curved path (a—b—c—d; e-f-g-h)
using the software’s curved distance measurement tool
on 3D stereophotogrammetric images. All measurements
were performed using 3dMD Vultus software (3dMD,
Atlanta, GA, USA). Changes in nostril width were calcu-
lated by comparing postoperative (T1) and preoperative
(TO) measurements.

Sample size calculation

As a result of the two-way paired samples-t test power
analysis (G*Power Version 3.1.9.6, Heinrich Heine Uni-
versitit Diisseldorf, Diisseldorf, Germany) with d = 0.510,
alfa = 0.05, and 1-beta = 0.856 power values performed
using the study of [12], it was determined that there
should be at least 37 individuals in each group.
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Table 1 Descriptive statistics

Control Cinched P values
Age (year) 2326+525 2159+438 0.094*
Maxillary Advancement (mm)  4.33+1.98 451+£2.19 0.748 *
Maxillary Impaction (mm) 1.78+1.30 229+1.85 0226 *
Gender (Female) 24 (%55.8) 34 (%81.0) 0.013 **
Gender (Male) 19 (%44.2) 8(%19.0)

* Result of Independent samples-t test
** Result of Pearson Chi-Square test

Statistical analysis

The data obtained was recorded on a computer using
Microsoft Excel software (Microsoft 365, Microsoft,
USA). Statistical analyses were performed using JAMOVI
software (Ver. 2.4.12, The Jamovi project, Sydney, Aus-
tralia). The Shapiro-Wilk test was used for normality
analysis of the data, and the Levene’s test was used for
homogeneity analysis. Paired Samples t-test was used to
compare variables determined to be normally and homo-
geneously distributed within groups, and Independent
Samples t-test was used to compare between groups.
P<0.05 was accepted for statistical significance. Given
the statistically significant difference in gender distribu-
tion between groups (Table 1), gender was included as a
covariate in the analysis of covariance (ANCOVA) model
to control for its potential confounding effect on nostril
width changes.

Results
A total of 612 records were evaluated, and 85 patients
were included in this study, divided into a control group
(n=43) and a cinched suture group (n=42). The demo-
graphic and surgical data for both groups are presented in
Table 1. There were no statistically significant differences
between the groups in terms of mean age (23.26+5.25
years for control vs. 21.59+4.38 years for cinched,
p=0.094), mean maxillary advancement (4.33+1.98 mm
vs. 4.51+2.19 mm, p=0.748), or mean maxillary impac-
tion (1.78 £1.30 mm vs. 2.29 +1.85 mm, p=0.226). How-
ever, a statistically significant difference was found in the
gender distribution between the groups (p=0.013), with
a higher proportion of female patients in the cinched
group (81.0%) compared to the control group (55.8%).
The changes in nostril width from pre-operative (T0)
to post-operative (T1) are detailed in Table 2. In the con-
trol group with right-sided intubation, a statistically sig-
nificant increase was observed in the right nostril width
from 8.20+1.14 mm to 8.77+1.07 mm (p=0.006). The
left nostril width did not change significantly (p=0.286).
In the control group with left-sided intubation, a statis-
tically significant increase was noted in the left nostril
width from 7.81+0.96 mm to 8.54+1.27 mm (p=0.006)
and in the right nostril width from 7.88+1.13 mm to
8.35+1.23 mm (p=0.025). (Fig. 2) In the cinched suture
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Table 2 Comparison of nostril width measurements (mm) at TO and T1
Groups
Variables Control

Right Intubation Left Intubation

TO T1 p values* TO T1 p values*
Nostril Width R 820+1.14 8.77+1.07 0.006 7.88+1.13 835+1.23 0.025
Nostril Width L 793+1.16 8.10£1.07 0.286 7.81+£0.96 854+1.27 0.006
p values** 0451 0.033 0.761 0535
Cinched
Variables Right Intubation Left Intubation

TO T1 p values* TO T1 p values*
Nostril Width R 827+1.55 9.06+1.15 0.010 8.16+1.31 8.04+1.39 0.674
Nostril Width L 8.09£1.35 847+1.25 0.038 8.09+1.15 843+1.03 0.122
p values** 0.061 0.002 0.802 0.271

TO: Pre- operative. T1: Six-month post-operative
* Result of Paired Samples-t test
** Result of Independent Samples-t test

Cinched Suture Group: Nostril Width Before (T0) and After (T1) Surgery

3 Left Nostril TO
B Left Nostril T1

9.06

10 3 Right Nostril TO
B Right Nostril T1

Nostril Width (mm)

Right Intubation

8.16 8.09

Left Intubation

Fig. 2 Mean nostril width (mm) in the control group, comparing pre-operative (T0) and post- operative (T1) measurements. The chart displays data for
both right and left nostrils, stratified by the side of nasotracheal intubation (right vs. left)

group with right-sided intubation, a statistically signifi-
cant increase was measured for both the right nostril
(from 8.27+1.55 mm to 9.06+1.15 mm, p=0.010) and
the left nostril (from 8.09+1.35 mm to 8.47+1.25 mm,
p=0.038). In contrast, for patients in the cinched group
with left-sided intubation, no statistically significant
changes were observed in either the right nostril width
(p=0.674) or the left nostril width (p=0.122) from TO to
T1. (Fig. 3)

When the magnitude of nostril width change (A=T1-
T0) was compared between intubation sides, the con-
trol group showed no significant differences for either

the right or left nostril (p >0.05, Table 3). In the cinched
group, the magnitude of change in right nostril width
(AT1-TO) was significantly greater in patients intubated
on the right side compared with those intubated on the
left side (0.78+1.28 mm vs. —0.12+1.19 mm, p=0.007)
(Fig. 4). No significant between-group difference was
observed for changes in left nostril width (p =0.828).

To account for the significant gender imbalance
between groups, an analysis of covariance (ANCOVA)
was performed with gender included as a covariate
(Table 4). After adjustment, intubation side remained
a significant predictor of right nostril width change
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Control Group: Nostril Width Before (T0) and After (T1) Surgery

10
3 Right Nostril TO 3 Left Nostril TO
Bl Right Nostril TL ~ EEE Left Nostril T1
8.77
8.20
8 7.93
E 6
£
=
=
ol
==
T
b=
3
S 4
2
0

Right Intubation

8.35

7.88 7.81

Left Intubation

Fig. 3 Mean nostril width (mm) in the cinched suture group, comparing pre- operative (T0) and post- operative (T1) measurements. The chart illustrates
the changes in both nostrils based on the side of intubation, highlighting the lack of significant widening in the left intubation subgroup

Table 3 Comparison of changes in nostril width (A=T1-T0,
mm) between right and left nasotracheal intubation sides in the
control and cinched groups

Right Intubation Left Intubation p values**

Control

NostrilWidthR  0.57+0.79 047+0.96 0.961

NostrilWidth L~ 0.17+0.91 0.73+1.17 0.126

p values** 0.136 0.409
Cinched

Nostril Width R~ 0.78+1.28 -0.12+£1.19 0.007

Nostril Width L~ 0.38+0.87 033+0.84 0.828

p values** 0.088 0.170

TO: Pre- operative. T1: Six-month post-operative
RRight, L Left
** Result of Independent Samples-t test

Aindicates change between T1 and TO

(F=4.41, p=0.039, n’p=0.052), whereas cinch applica-
tion and gender showed no significant main effects. The
interaction between cinch application and intubation
side did not reach statistical significance. No significant
effects were observed for left nostril width change in the
adjusted model.

The adjusted estimated marginal means derived from
the ANCOVA are illustrated in Fig. 5, which confirms
that the observed differences are attributable to changes
in nostril width (A values) rather than absolute postop-
erative measurements.

Discussion

The present study investigated the effect of nasotracheal
intubation side on postoperative nostril symmetry in
patients undergoing Le Fort I osteotomy, with particular
emphasis on the modifying role of alar cinch suturing.
The findings demonstrate that intubation side signifi-
cantly influences changes in right nostril width, and that
this effect persists even after adjustment for gender.
Accordingly, the null hypothesis was rejected.

The Le Fort I osteotomy is a well-established procedure
for the correction of dentofacial deformities; however,
maxillary repositioning is known to induce undesir-
able nasolabial soft tissue changes, including alar flaring,
nostril widening, and asymmetry [1-3, 13-15]. These
changes have been attributed not only to skeletal move-
ment but also to the extent of subperiosteal dissection
and disruption of the perinasal musculature [4, 6].

Several studies have reported that the effectiveness
of alar base cinch sutures in minimizing alar widening
remains a subject of debate. While some studies support
their use, others report no significant effects. Jung’s study
suggests that cinch suturing alone may not be adequate
to counteract the widening effect of maxillary advance-
ment on the nasal complex [16]. Their findings indicated
that alar width increased by approximately 4 mm postop-
eratively, a change that was statistically significant. Con-
versely, Mani et al. [17] proposed that conventional alar
cinch suturing can effectively control alar base widen-
ing without the need for anchorage to the anterior nasal
spine. Mani et al. also concluded that anchoring sutures
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Comparison of Mean Change in Nostril Width by Group and Intubation Side

p=0126

Mean Change in Nostril Width (T1-T0) (mm)

Control
Left Nostril Change

Control
Right Nostril Change

N Right Intubation
. Left Intubation

p =0.007

Cinched
Right Nostril Change

Cinched
Left Nostril Change

Fig. 4 Comparison of changes in nostril width (A=T1-T0, mm) according to intubation side in the control and cinched groups. Bars represent mean
changes in nostril width for right and left nasotracheal intubation subgroups, with error bars indicating standard deviation. Between-group comparisons
assess differences in the magnitude of change (AT1-T0) between right and left intubation sides within each group. The reported p-values refer to these
between-group comparisons of change, not to absolute nostril width measurements. A statistically significant difference was observed for right nostril

width change in the cinched group (p=0.007)

Table 4 ANCOVA results for nostril width changes accounting for gender as a covariate

Right Nostril Width Difference (T1-T0)

Left Nostril Width Difference (T1-T0)

Mean Square  F Pvalues n’p Mean Square  F Pvalues n’p
Overall Model 2.3285 1.8474 0.128 1.138 1.59157 0.185
Cinch application 0.7531 0.6397 0426 0.008 0.970 1.05041 0.309 0.013
Intubation side 5.1897 4.4077 0.039 0.052 0.001 0.00104 0.974 <0.001
Gender 0.0171 0.0146 0.904 <0.001 2181 236172 0.128 0.029
Cinch application x Intubation side 3.3541 2.8487 0.095 0.034 1.400 1.51564 0.222 0.019

TO: Pre- operative. T1: Six-month post-operative

F: Analysis of variance test statistic

P value: Statistical significance level (p <0.05 considered significant)
n’p: Partial eta squared

to the anterior nasal spine could restrict postoperative
adjustments, potentially compromising the ability to fine-
tune the nasal base after surgery [17].

However, nasotracheal intubation, widely used for air-
way management in orthognathic surgery, presents chal-
lenges in assessing nasal base width and placing cinch
sutures [18]. In the literature, some authors suggest
suturing after removing the intubation tube, while oth-
ers propose submental intubation and transitioning from
nasal to oral endotracheal tubes [7]. Some surgeons have
even recommended extubation for final tightening of the
cinch sutures and closure of the wound, which was disap-
proved by anesthesiologists.

Raithatha et al. investigated the long-term effects of the
cinch suture in patients who underwent Le Fort I oste-
otomy using submental intubation [18]. Their study, with
a 3-year follow-up, demonstrated that the cinch suture
effectively reduced the alar bases to approximately their
preoperative width immediately after surgery, and main-
tained this width with minimal long-term changes.

In orthognathic surgery, surgical management is also
affected from intubation types. When oral and nasal
intubation was compared, nasal intubation has been pre-
ferred due to simply access to maxillofacial region and
allowing the intermaxillary fixation during the operation.
Cuffed reinforced endotracheal tubes and north polar



Soylu et al. BMC Oral Health (2026) 26:225

Chinched*Intubation Side

14 Intubation Side

Left
01 Right

| Right Nostril Width Difference l
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Chinched*Intubation Side

2 4 Intubation Side

Left
Right

I Left Nostril Width Difference I

control chinched

Groups

E

Fig. 5 Estimated marginal means of nostril width change (ANW=T1-T0, mm) according to cinch application (control vs. cinched) and nasotracheal
intubation side (right vs. left), adjusted for gender using ANCOVA. A illustrates changes in right nostril width (ANW_R), and (B) illustrates changes in left
nostril width (ANW_L). Points represent adjusted mean values, and error bars indicate 95% confidence intervals

endotracheal tubes are used for nasal intubation. Accord-
ing to recent studies, the type of tube will be affecting
satisfying outcomes after surgery, so North Polar tube
should be used for nasal intubation to have better out-
comes [19]. In the present study, the RAE nasotracheal
tubes were used in all cases, providing consistency in
tube design and reducing potential confounding related
to different tube geometries.

Submental intubation, although effective, is more inva-
sive and may be associated with postoperative scarring.
Similarly, although a modified nasal-oral endotracheal
tube exchange technique has been proposed, its validity
is still debated. A study evaluating this technique, with a
12-month follow-up, showed no significant difference in
alar base width between the tube switch group and the
control group, suggesting that this method might not
offer major benefits over traditional approaches [20].

The results of the present study indicate that right-
sided nasotracheal intubation (NTI), both with and with-
out alar cinch sutures, was associated with a significant
change in nostril width, whereas left-sided NTI with
cinch sutures did not result in a measurable change. This
asymmetry may be related to surgical ergonomics and
operative positioning. In the present study, surgeons in
the operating team were right-handed and routinely per-
formed the procedure from the patient’s right side. This
positioning may require greater soft tissue retraction on
the right side, which could contribute to postoperative
changes in nostril width. Prolonged or increased retrac-
tion may, in turn, influence postoperative nostril width.
In addition, although gender-related differences in nasal
soft tissue thickness and elasticity have been reported,
adjustment for gender in the present analysis did not

alter the observed association between intubation side
and postoperative nostril width changes. A crucial meth-
odological consideration is the potential for anatomical
selection bias associated with the choice of intubation
side. In the present study, the side of nasotracheal intu-
bation was not randomized but selected based on preop-
erative CBCT assessment of the wider nasal passage to
minimize nasal trauma.

The authors acknowledge several limitations of this
study. A major limitation is the absence of immediate
postoperative measurements. Nasal soft tissue dimen-
sions may be transiently affected by postoperative edema
and early healing processes, which could influence the
short-term manifestation of intubation-related nasal
deformation. Therefore, only six-month postoperative
data were analyzed to reflect more stable soft tissue out-
comes after resolution of postoperative swelling. Con-
sequently, potential short-term effects of nasotracheal
intubation on nostril morphology during the immediate
postoperative period could not be assessed and should be
addressed in future prospective studies with early post-
operative follow-up. In addition, the retrospective nature
of the study design introduces inherent limitations,
including the inability to control all potential confound-
ing variables. The side of nasotracheal intubation was not
randomized but selected based on preoperative CBCT
evaluation of the wider nasal passage to minimize nasal
trauma, which may have introduced inherent anatomical
selection bias related to preexisting nasal asymmetry. As
a single-center study, the results may also be influenced
by local surgical protocols and surgeon-specific fac-
tors, such as operating position and handedness, which
may limit the generalizability of the findings. Finally, the
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absence of a comparison group using alternative air-
way management techniques that avoid the presence of
a nasotracheal tube during wound closure represents
another limitation. Inclusion of approaches such as sub-
mental intubation, as described by Raithatha et al. [17],
or nasal-to-oral tube switching techniques, as inves-
tigated by Shaik et al. [20], could have allowed a more
direct evaluation of the isolated effect of the alar cinch
suture without the confounding physical presence of a
nasotracheal tube.

Conclusion

This study is the first in the literature to demonstrate that
the side of nasotracheal intubation (NTI) may influence
postoperative nostril symmetry, highlighting a previously
underrecognized factor affecting aesthetic outcomes after
Le Fort I osteotomy. Although changes in nostril dimen-
sions are inherently related to maxillary repositioning,
the present findings suggest that the physical presence of
a nasotracheal tube during wound closure may mechani-
cally influence alar base positioning, an effect that may
not be fully mitigated by conventional alar cinch sutur-
ing. Right-sided intubation was associated with a more
pronounced increase in nostril width, potentially influ-
enced by surgical ergonomics and operative positioning.

Based on these observations, we hypothesize that the
effectiveness of alar cinch suturing may be enhanced
when final tightening is performed in the absence of
nasal deformation caused by the intubation tube. How-
ever, this concept should be regarded as hypothesis-gen-
erating, as the retrospective design of the present study
did not include patients managed after extubation. Any
modification to the timing of cinch suture placement
must therefore be carefully balanced against airway safety
considerations and anesthetic feasibility.

Rather than recommending routine cinch suturing after
extubation, the present findings underscore the need for
further investigation into alternative airway management
strategies that allow unobstructed access to the alar base
while maintaining airway control. In this context, switch-
ing from nasotracheal to orotracheal intubation after
completion of maxillary fixation but prior to alar cinch
suturing may be considered as a potential approach, as
it avoids the presence of a nasal tube during wound clo-
sure and may be less invasive and potentially safer than
submental intubation. In addition, meticulous soft tissue
handling, gentle dissection, and avoidance of excessive
retraction—particularly related to the intubation tube—
remain essential to preserving nostril symmetry.

Future prospective, multicenter randomized controlled
trials are warranted to validate these findings and to fur-
ther clarify the interplay between surgical technique,
airway management, and final aesthetic outcomes in
orthognathic surgery.
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ASA American Society of Anesthesiologists physical status classification
NW Nostril width
3D Three-dimensional
3dMD 3dMD stereophotogrammetry imaging system
CBCT Cone beam computed tomography
RMS Root mean square error
TO Preoperative time point
1l Postoperative six-month time point
NHP Natural head position
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NTI Nasotracheal intubation
RAE tube  Ring-Adair-Elwyn nasotracheal tube
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3 SICHUAN
UNIVERSITY

4 SHANGHAI JIAO 79 —
TONG UNIVERSITY

5 SAVEETHA 75 —
INSTITUTE OF
MEDICAL &
TECHNICAL
SCIENCE

4 IRAN

Additional metrics

Eigenfactor =
Score

0.01567

The Eigenfactor Score is a reflection of
the density of the network of citations
around the journal using 5 years of cited
content as cited by the Current Year. It
considers both the number of citations
and the source of those citations, so that
highly cited sources will influence the
network more than less cited sources.
The Eigenfactor calculation does not
include journal self-citations. Learn more
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5 Year Impact
Factor

3.5

View Calculation

The 5-year Impact Factor is the average
number of times articles from the
journal published in the past five years
have been cited in the JCRyear. It is
calculated by dividing the number of

5 SAUDI ARABIA
6 USA
7 GERMANY (FED
REP GER)
8 INDIA
4

Normalized
Eigenfactor

3.51168

The Normalized Eigenfactor Score is
the Eigenfactor score normalized, by
rescaling the total number of journals
in the JCR each year, so that the
average journal has a score of 1.
Journals can then be compared and
influence measured by their score

relative to 1. Learn more
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175584

Normalized Eigenfactor

0.87792
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Immediacy
Index

0.6

View Calculation

The Immediacy Index is the count of
citations in the current year to the
journal that reference content in this

250 [
207 [
196 |
123 -
122 -

Article influence *

score
0.666

The Article Influence Score normalizes
the Eigenfactor Score according to the
cumulative size of the cited journal
across the prior five years. The mean
Article Influence Score for each article is
1.00. A score greater than 1.00 indicates
that each article in the journal has

above-average influence. Learn more
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citations in the JCR year by the total same year. Journals that have a
number of articles published in the five consistently high Immediacy Index
previous years. Learn more attract citations rapidly. Learn more
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