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A B S T R A C T

Aim: The present study was aimed to evaluate the morphologic changes of nose and lip after Lefort 1
osteotomy using clinical and cephalometric parameters
Materials and Methods: A prospective study to evaluate soft tissue changes after Lefort 1 osteotomy
which includes 30 individuals of 18-35 years of age presented with dentofacial deformities. Our Study
employs the measurement of nasolabial variables using Vernier caliper and lateral cephalograms. These
values were recorded and tabulated under T1 (pre-operative) and T2 (6 months Post-operative). The final
soft tissue changes were analyzed with paired t- test.
Results: Our study revealed statistically highly significant (p<0.001) increase in Alar base width,
Nasolabial angle, Nasal tip angle and statistically significant (p<0.05) decrease in nasal tip protrusion.
Conclusion: Alar base widening is a definitive sequela after Lefort 1 osteotomy even after adopting
techniques like alar base cinch suturing and V-Y closure. This warrants that further modifications or
innovations are required for preventing these undesirable morphological changes.
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1. Introduction

Facial aesthetics has direct impact on self-morale,
confidence and even social acceptance of an individual. The
harmony and proportion between facial skeleton and the soft
tissue drape over it provides the visual impact of the face.1–3

Orthognathic surgery, otherwise known as corrective jaw
surgery, is aimed at correcting conditions of the jaw and
face related to structure, growth, TMJ disorders, sleep
apnea, malocclusion problems on account of skeletal
disharmonies. Cephalometric radiographs became a tool
in surgeons armamentarium for analyzing both hard and
soft-tissues simultaneously on which various tracings were
constructed, measured, and evaluated.3
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Various studies have attempted to quantify the changes
in facial soft tissue after orthognathic surgery. While some
studies reported on the changes in soft tissue with maxillary
intrusion, others evaluated outcomes of superior positioning
of maxilla.4–7 So the understanding of esthetic factors
and prognostication of final facial soft tissue profile play
a crucial role in planning orthognathic treatments. Nose
is one of the key foundations of facial esthetics which
is of central importance in planning and execution of
orthognathic surgery. Patients with same type of occlusion
and the same cephalometric skeletal values may have very
different profiles solely on the basis of nasal structure and
soft tissue. Hence minor alterations in nasal profile can
cause facial disfigurements. So meticulous planning is the
key to avoid undesirable changes. Standard or classical
lateral cephalometric skeletal analysis need to be augmented
in treatment planning in addition of soft tissue evaluations.8
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Lefort 1 osteotomy is the most common versatile
technique for correction of dentofacial deformities like
Bimaxillary protrusion, vertical maxillary skeletal excess,
nasomaxillary deficiency etc.9 Secondary changes of the
nasolabial region after the Lefort 1 osteotomy procedure
are well known and include widening of the alar base
of nose, upturning of nasal tip, flattening and thinning
of upper lip and down turning of oral commissures. Of
these post-surgical changes, alar base widening is the most
common. Surgical techniques can modify these undesirable
secondary changes to some extent.10,11 To reorient the
displaced peri nasal musculature and to control alar base
width after maxillary osteotomies, many have advocated an
alar base cinch suture along with adjunctive such as ANS
reduction, nasal floor reduction and V-Y suturing before
incision closure.12–14 This study analyzes the nasolabial
changes after Lefort 1 osteotomy.

Graph 1: Mean age of participants

Fig. 1: Evaluation using vernier caliper (direct measurement)

2. Materials and Methods

This study was conducted as a clinical prospective
observational study in 30 individuals of age group 18-35
years as per the inclusion criteria. All the patients underwent
standard Lefort I osteotomy combined with or without
superior positioning, Anterior Maxillary Osteotomy (AMO)
setback or maxillary advancement

Our Study employs the measurement of nasolabial
variables such as alar base width, nasal tip protrusion,
nasolabial angle, and nasal tip angle to evaluate the soft

Fig. 2: Cephalometric Evaluation (Indirect measurement)

tissue changes. These values were recorded and tabulated
under T1 (pre-operative) and T2 (6 months Post-operative).
The final soft tissue changes were analyzed with paired t-
test.

2.1. Inclusion criteria

1. Patients with maxillary prognathism, Bimaxillary
protrusion, maxillary deficiency and vertical
maxillary excess with or without mandibular skeletal
discrepancies.

2. Age 18-35 years female/male.
3. Patient with or without pre-surgical orthodontics

2.2. Exclusion criteria

1. Temporomandibular joint disorders
2. Myofascial pain dysfunction syndrome
3. Patients associated with syndromes or systemic

diseases
4. Congenital anomalies
5. Cleft lip and patients

2.3. Operative procedure

All the cases were operated under general anesthesia with
Naso-endotracheal intubation following aseptic technique.
All the 30 patients underwent standard Lefort I osteotomy
procedure by same operator. Modified Alar cinch (23)
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Table 1: Pre-operative and post-operative measurement of parameters

Parameters Minimum Maximum Mean Standard
Deviation

Alar width (mm) Pre 23.00 28.00 26.0423 1.3742
Post 23.80 29.50 27.3277 1.3855

Nasal tip protrusion (mm) Pre 20.00 26.00 23.0027 1.5563
Post 19.60 26.00 22.7133 1.5678

Nasolabial angle (◦) Pre 72 120 87.23 10.510
Post 80 116 92.37 9.023

Nasal tip angle (◦) Pre 67 88 76.83 5.831
Post 69 90 79.07 5.959

Table 2: Comparison of parameters before and after surgery

Parameters Paired Differences P value
Mean Std. deviation

Alar width (mm) Pre 1.28533 0.61 0.000
Post

Nasal tip protrusion (mm) Pre 0.28933 0.43 0.001
Post

Nasolabial angle (◦) Pre 5.133 2.98 0.000
Post

Nasal tip angle (◦) Pre 2.233 0.81 0.000
Post

P< 0.05 — Significant* p < 0.001 — Highly significant**

suturing and V-Y closure were employed in all the
cases. Out of 30 patients, 11 patients underwent Lefort
I superior positioning alone, 8 patients underwent Lefort 1
advancement + BSSO setback, 6 patients underwent Lefort
1 + AMO and 5 patients underwent Lefort 1 superior
positioning + genioplasty

2.4. Evaluation criteria

Clinical Evaluation Using Vernier Caliper (Direct
Measurement)

The instrument used to record the manual anthropometry
measurements was digital sliding Vernier caliper measuring
in millimeters to the one hundredth decimal place.
Measurements were taken with care, so that excessive
manual pressure was not applied and tissues were not
distorted.
Following parameters

1. Alar width inferior (alar base width)
2. Nasal tip protrusion (nasal tip to subnasale (Sn-Prn)).

Were measured in millimeters with Vernier caliper
preoperatively (T1) and 6 months postoperatively(T2) on
anthropometrical reference points15–38 such as Point A
(Left alar point), point B (Right alar point), Point S
(columella/subnasale) & Point P (Nasal tip) located and
marked on skin using a marker pen. During land-marking,
the subjects sat in a relaxed position, with the Frankfort
Horizontal plane parallel to the floor with their lips in
repose. A single investigator recorded all the measurements.

(Figure 1)
Cephalometric Evaluation (Indirect Measurement)

1. A pre-operative lateral cephalogram (T 1) and 6
months postoperative (T2) were taken.

2. All the analysis was performed by the same operator
to reduce intraoperative a. variability.

3. The following landmarks were hand-traced in
cephalogram (Figure 2)(A)nasal tip angle (n-prn-sn),
(B)nasolabial angle (prn –sn-ls)
Where; n=nasion, prn=pronasale,sn=subnasale,ls=labrale
superioris

2.5. Statistical analysis

For evaluating soft tissue trends at different intervals Paired
T- Test was performed. Mean change in each post-operative
value (T2) from pre-operative value (T1) was tested against
pre-operative value (T1) of each variable.

2.6. Value was kept as 0 05

P< 0.05 was considered Significant, p < 0.001 was
considered as highly significant.
Sample size was calculated using; n=(Zα+Zβ)2×SD2/d2
Where Zα=1.96,
Zβ=0.84
SD=4
And d=2 Sample size = 30
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3. Results

A sample of 30 patients of age within 18-35 years with the
mean age 21.13 were included in the study. The youngest
patient was of 18 years and the oldest 32 years of age.
(Graph 1). There were 19 female patients and 11 male
patients who participated in the study.
Linear and angular measurements recorded for nasolabial
analysis were-

1. Alar width inferior pre & Alar width inferior post
2. Nasal tip protrusion pre & Nasal tip protrusion post
3. Nasolabial angle pre & Nasolabial angle post
4. Nasal tip angle pre & Nasal tip angle post.

The mean of each soft tissue values was calculated at
Pre-operative and post-operative 6 months. Mean of alar
base width inferior, Nasolabial angle, and nasal tip angle
showed an increasing trend during the 6-month post-
operative period whereas mean of nasal tip protrusion
showed decrease. (Tables 1 and 2)

Nasolabial soft tissue changes were compared using
paired “t” test in all the patients. At the end of 6 months
after the surgery, alar base width inferior, Nasolabial
angle, and nasal tip angle showed statistically highly
significant changes whereas change in nasal tip protrusion
was statistically significant. (Table 2).

4. Discussion

The face, being the most distinguished body part, influences
the confidence and self-esteem of an individual thereby
modulates his/her social interaction.24 Patients seeking
correction of dentofacial deformity often present with a
dislike of one or more aspect of their facial appearance.
Therefore, recognition of aesthetic factors and prediction of
the final facial profile after hard and soft tissue changes play
an increasingly significant role in Orthognathic treatment
planning.24,25 Cephalometrics is a conventional, reliable
and consistent diagnostic modality for treatment planning in
orthognathic surgery. The cephalometric norms will varies
from one ethnic group to another owing to the variations
of the craniofacial morphology. Most importantly, in a
country like India where there are intra-country variations
in population is found to a great extent morphogenetically
as well as linguistically and developing a specific norm
as standard will be fallacious in nature. Hence, we have
formulated further modifications in order to cater each
diverse population and treatment planning according to
these norms can benefit us with proportionate dentofacial
harmony.26–43

Bimaxillary protrusion is one of the most prevalent
dentofacial deformities in the Asian population that
produces a convex facial profile. Orthodontic treatment
combined with orthognathic surgery are treatments of
choice. When required, orthognathic surgery may include

some combination of LeFort I osteotomy, Anterior
Segmental osteotomy (ASO /AMO), bilateral sagittal
split ramus osteotomy (BSSO). Vertical maxillary excess
can be corrected by superiorly repositioning the maxilla
through a Le Fort I osteotomy with or without segmental
osteotomies.9 After a Le Fort I osteotomy, nasal and
labial changes are sometimes undesirable. The treatment
planning needs to acknowledge the facial soft tissue
response following the underlying skeletal reposition.
Lefort I osteotomy and movement of the maxilla affect the
position and shape of the overlying nose in particular ways.
Widening of the alar base was consistently reported in the
literature.21 However, mixed nasal changes were reported
for nasal tip projection and nasolabial angle. In order
to avoid these mishaps, many have advocated soft tissue
reorientation techniques like alar cinch suturing for the
displaced perinasal musculature along with other adjunctive
procedures (eg. ANS reduction, V-Y suturing and nasal floor
reduction) before closure.13

In this study, we quantified the nasolabial soft tissue
changes using clinical and cephalometric parameters with
the help of Vernier caliper and lateral cephalogram
respectively before and 6 months after orthognathic surgery,
and evaluated if the nasal widening could be prevented by
conventional methods like modified alar cinch technique22

and V-Y closure.
A total of 30 patients who underwent Le Fort I osteotomy

were studied for the changes in nasolabial soft tissue.
Clinical measurements like alar base width and nasal tip
protrusion were measured with Vernier caliper40 on marked
anthropometric reference points15 (point A, point B, point S
and point P). Simultaneously Lateral cephalograms at these
visits were traced for analyzing nasolabial angle41 and nasal
tip angle. These values were compared using paired t- test
to find out soft tissue changes.

In our study, a statistically highly significant increase
was observed (ie. p<0.001) in alar base width of patients
6 months after surgery. Mean alar base inferior widening
was 1.28533± 0.60980. So our study participants exhibited
a significant widening of the alar base post-operatively
even after the implementation of various surgical techniques
such as alar cinch suturing and V-Y closure which are
used to prevent these deformities.13 Previous literatures
suggests that widening of the nasal alae was caused by the
release of the muscle insertion and their retraction during
subperiosteal dissection and this change was not influenced
by the direction of maxillary movements.15

An increase of 2-4mm in the width of nasal ala is
consistent finding after surgical maxillary intrusion at
the Lefort 1 level using standard soft tissue incisions
and V-Y closure,16–19 Previous studies disclosed a
range of postoperative widening of 2.9 to 10.8% for
standard/classical alar cinch suture,10,11,29,30 And those
studies which incorporated modifications in cinch suturing
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reported 0.5 to 4.0% increases in alar width22,31,32 These
findings were comparable to present study.

In the present study, a statistically significant reduction
in the Nasal tip protrusion (sn-prn)33 was observed (ie.
p<0.05) 6 months post-operatively. We also observed a
trend in which pronasale moved inferiorly in the Lefort 1
impaction group after the surgery.14 This further indicates
that maxillary surgical retraction/setback associated with
septal reduction and ANS recontouring resulted in the
reduction of nasal tip protrusion which was aesthetically
acceptable for our study population even though it was an
undesirable change. So, In our study the possible reasons for
significant reduction in Nasal tip protrusion or depression
in nasal tip may be due to hard tissue movements, new
positioning of ANS or distortion of soft tissues with
dissection.20,29

In our study, statistically highly significant (ie. p<0.001)
increase in nasolabial angle was noticed. Mean increase in
nasolabial angle was 5.133±2.980 six months after surgery
which indicates a better cosmetic outcome which became
closer proximity to normal standard values of 102º.4 Radney
et al.44 Westermark et al.19 and Nadkarni P G42 found an
increase in nasolabial angles to 9 º in their study reports.
It is said that an increase in nasolabial angle was mainly
attributed to the retraction of Labrale Superius (Ls) rather
than movements of nasal landmar so it should be calculated
to determine whether this change improves the patient’s
esthetic requirements.

Our present study also showed statistically highly
significant increase (i.e. p< 0.001) in nasal tip angle (N-
Prn-Cm)15,36,37 6 months post-operatively. The average 6
months post-operative value is 79.07±5.831 which was
76.83±5.959 before surgery. We noticed a mean increase
of 2.233±0.817 after surgery among our study participants
According to Lines et al. (1978), nasal tip angle is most
acceptable between 60 and 80 degrees.36 The values of
nasal tip angle in our study are within that range. From
our study we found that the alar base widening cannot be
completely prevented but can be reduced to some extent
after the implementation of modified alar cinch suturing
and other adjunctives. Other nasolabial Soft tissue changes
like increase in nasolabial angle and nasal tip angle showed
desirable esthetic outcomes whereas significant decrease in
nasal tip protrusion was not cosmetically acceptable.

5. Conclusion

The present study reveals that alar base widening is a
definitive undesirable sequela after Lefort 1 osteotomy
which can only be foreshortened by performing
conventional techniques like alar base cinch suturing,
V-Y closure etc. Previous studies in the past also revealed
similar results and present study supports these findings.
Therefore, this clearly indicates that further modifications
or innovations are required for betterment of this matter.
Meticulous treatment planning with conventional tools

like incorporation of cephalometric norms and newer
modifications of adjunctive procedures like modified cinch
suturing can furnish a better outcome. The scope for
further studies with strict protocol, larger sample size, long
follow-up period and higher level of statistics is open.
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