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Transverse decompensation in surgery-first approach vs conventional

orthognathic surgery in mandibular prognathism patients

KyungMin Clara Leea*; Huiming Xub*; Hyun-Ju Jeonc

ABSTRACT
Objectives: To investigate transverse treatment outcomes in patients with skeletal Class III mal-
occlusion treated with a surgery-first orthognathic approach (SFA) vs conventional orthognathic
surgery (COS).
Materials and Methods: This retrospective cohort study included 128 patients, divided into four
groups of 32 based on the inclusion of presurgical treatment and extraction of the maxillary pre-
molars: (1) COS with extraction, (2) COS without extraction, (3) SFA with extraction, and (4) SFA
without extraction. CBCT scans were taken before and after treatment, with an additional scan
after presurgical orthodontic treatment for the COS group only. The primary outcome variable
was transverse decompensation, assessed through changes in maxillary and mandibular molar
inclination and intermolar width. Predictor variables included treatment approach (SFA vs COS)
and extraction status (extraction vs nonextraction). Transverse measurements were compared
among the four groups throughout the treatment process.
Results: Maxillary molar inclination relative to the occlusal plane increased after treatment,
whereas the mandibular molar inclination decreased after treatment, indicating transverse
decompensation in the COS and SFA groups, and the extraction and nonextraction groups.
There were no statistically significant differences in transverse changes between the COS and
SFA groups.
Conclusions: Although the difference in transverse decompensation between the COS and
SFA groups was not statistically significant, clinicians may still need to consider careful manage-
ment of transverse decompensation during postsurgical treatment, particularly in SFA cases.
(Angle Orthod. 2025;00:000–000.)

KEY WORDS: Transverse decompensation; Mandibular prognathism; Surgical orthodontic treat-
ment; Surgery-first approach

INTRODUCTION

The surgery-first approach (SFA) involves perform-
ing orthognathic surgery without prior orthodontic

preparation, unlike traditional three-stage surgical
orthodontic treatment, which includes presurgical
orthodontic treatment followed by conventional orthog-
nathic surgery (COS).1–3 With SFA, patients can
achieve rapid improvement in their facial profile with-
out the typical 1 to 2 years of presurgical orthodontic
treatment.1,2 As a result, in the SFA group, orthodontic
tooth movement and dental decompensation occur
postsurgical treatment, in contrast to the COS group in
which decompensation is achieved during the presur-
gical orthodontic period. Transverse displacement has
been studied as one of the factors affecting skeletal
stability after orthognathic surgery.4–7

Coordination of the maxillary and mandibular
arches, or establishment of normal transverse rela-
tionships, is critical for surgical occlusal stability which,
in turn, contributes to postsurgical stability and suc-
cessful surgical outcomes. In COS, transverse decom-
pensation must be completed before surgery. In
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contrast, in SFA, orthodontic tooth movement occurs
after surgery, thus, transverse decompensation is
achieved only during postsurgical orthodontic treat-
ment. Theoretically, the extent of decompensation
may be calculated before surgery and incorporated
into the surgical plan8,9 but, in clinical practice, this is
challenging. Potts et al. demonstrated in their study
that many Class II patients who underwent surgical-
orthodontic treatment did not achieve ideal incisor
decompensation.10 From a clinician’s perspective,
during postsurgical orthodontic treatment, it is gener-
ally easier to focus on compensation rather than
decompensation, since surgery has already been
completed.
Although previous studies have compared postsur-

gical skeletal relapse in COS versus SFA,11–17 partic-
ularly in the anteroposterior direction, few have
focused on transverse outcomes. There is a relation-
ship between transverse changes and anteroposterior
(AP) projection of the maxillary incisors and these
interactions need to be established as part of any pre-
surgical or postsurgical orthodontic treatment. The
present study aimed to compare the transverse treat-
ment outcome between COS and SFA treatment
groups, and to incorporate these findings into the plan-
ning of postsurgical orthodontic treatment.

MATERIALS AND METHODS

This retrospective study was approved by the Institu-
tional Review Board of the Chonnam National Univer-
sity Dental Hospital in compliance with the principles of
the Declaration of Helsinki. Patients treated in the
Department of Orthodontics of the Chonnam National
University Dental Hospital Gwangju, Korea from Janu-
ary 2016 to March 2024 were enrolled. Each patient
was evaluated according to the following inclusion crite-
ria: (1) skeletal Class III malocclusion, (2) age �
18 years, (3) ANB , 0°, and (4) lateral cephalograms
and cone-beam computed tomography images (CBCT)
obtained before treatment (T0), after presurgical ortho-
dontic treatment (T1), and after treatment completion
(T2). Exclusion criteria were: presence of cleft lip/palate
or other craniofacial syndromes, severe facial asymme-
try (�4 mm of chin point deviation from the facial mid-
line), congenitally missing tooth in the anterior region,
or tooth anomaly, and history of rapid maxillary expan-
sion (RME), surgically assisted RME, or previous ortho-
dontic treatment.
Patients with skeletal Class III malocclusion who

underwent surgical orthodontic treatment between
January 2016 and March 2024 were initially screened,
totaling 352 patients. Among them, 211 patients who
underwent isolated mandibular setback surgery were
evaluated, but subsequently excluded due to the

absence of posttreatment lateral cephalograms or
CBCT scans (18 patients), the presence of cleft
lip/palate or craniofacial syndromes (26 patients),
severe facial asymmetry (24 patients), congenital
missing anterior teeth (two patients), a history of
rapid maxillary expansion (RME) or surgically assisted
RME (six patients), or previous orthodontic treatment
(seven patients).
One hundred twenty-eight patients with skeletal

Class III malocclusion who underwent surgical ortho-
dontic treatment with isolated mandibular setback sur-
gery were divided into four groups: (1) COS (n ¼ 32):
presurgical orthodontic treatment without extraction of
maxillary premolars, followed by orthognathic surgery
and postsurgical orthodontic treatment. (2) COS (n ¼
32): presurgical orthodontic treatment with extraction
of maxillary premolars, followed by orthognathic sur-
gery and postsurgical orthodontic treatment. (3) SFA
(n ¼ 32): orthognathic surgery and postsurgical ortho-
dontic treatment without extraction of maxillary premo-
lars. (4) SFA (n ¼ 32) orthognathic surgery and
postsurgical orthodontic treatment with extraction of
maxillary premolars. All patients were of Asian ethnic-
ity. Table 1 shows the demographic data of the
groups.
All patients were treated with a 0.018-inch straight

wire appliance with the Roth prescription and sliding
mechanics. The study used 0.016 3 0.022-inch stain-
less steel wires as surgical and final archwires. In the
COS group, Class II elastics for sagittal decompensa-
tion, or anchorage reinforcement such as transpalatal
arches and mini-implants, were not used during pre-
surgical orthodontic treatment. Postsurgical orthodon-
tic treatment started after 3 weeks of wearing surgical
wafers. The mechanics of postsurgical orthodontic
treatment did not differ between the two groups.
To obtain the transverse measurements, CBCT

scans were imported into InVivo5 (version 5.4,
Anatomage, Santa Clara, CA) software. In the section
tab, after adjusting to visualize the maxillary first molar
in the coronal view, the inclination of the maxillary first
molar relative to the occlusal plane was measured. In
the same manner, in the section tab, after adjusting to
visualize the mandibular first molar in the coronal
view, the inclination of the mandibular first molar rela-
tive to the occlusal plane was measured (Figure 1).
Additionally, intermolar width (IMW) was measured at
the crown level using the central fossa and at the root
level using the furcation area of the maxillary and
mandibular first molars (Figure 2).

Statistical Analysis

Statistical evaluations were performed at a 5% level
of significance with SPSS software (version 29.0, IBM,
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Armonk, NY). The sample size calculation for analysis
of covariance (ANCOVA) was performed according to
findings obtained by Kee et al.18 G*power (version
3.1.9.2, Heinrich-Heine-University, Dusseldorf, Ger-
many) was used to calculate the sample size. To evalu-
ate the effect of the intervention (COS vs SFA) on
transverse changes before and after treatment (two
covariates), expected effect of medium size 0.25, statisti-
cal power of 80%, type I error of 5%, numerator df ¼ 1,
number of groups ¼ 4, and number of covariates ¼ 2.
Each group required 32 patients.

The values of cephalometric measurements at pre-
treatment were compared among the four groups. The
measurements were initially tested for normal distribu-
tion. Analysis of variance (ANOVA) was applied to
determine potential statistically significant differences
among the four groups. Repeated-measures ANOVA
was used to examine the changes in transverse mea-
surement variations over time in the COS group,
whereas a paired t-test was utilized for the SFA group.
ANCOVA was performed to analyze the differences in

Table 1. Demographic Data of the Patients

Variables

COS Group

Without Extraction

(n ¼ 32)

COS Group

Without Extraction

(n ¼ 32)

SFA Group Without

Extraction (n ¼ 32)

SFA Group Without

Extraction (n ¼ 32)

P ValueMean 6 SD Mean 6 SD Mean 6 SD Mean 6 SD

Sex (M/F) 18/14 16/16 17/15 14/18 .196
Age (mo) 20.9 6 3.4 21.1 6 2.7 22.1 6 3.0 22.3 6 5.4 .515
Treatment duration (month)
Presurgical orthodontic treatment 12.8 6 4.7 14.8 6 6.4 — — N/A
Postsurgical orthodontic treatment 10.5 6 5.8a 15.6 6 8.4b 17.9 6 4.0b 21.9 6 4.1c , .001*

Total treatment duration 23.3 6 6.8a 29.7 6 9.2b 17.9 6 4.0c 21.9 6 4.1c , .001*

Amount of setback (mm)
Right 5.1 6 3.7a 7.4 6 3.4ab 8.7 6 4.1b 10.5 6 3.3b , .001*

Left 6.5 6 2.8a 7.3 6 2.3a 8.0 6 2.6a 9.2 6 3.8b .021*

Amount of menton deviation (°) 4.4 6 3.3 2.8 6 2.5 3.0 6 2.4 2.7 6 1.9 .123
Amount of crowding (mm)
Maxillary arch 1.2 6 4.0a 7.2 6 5.1b 1.7 6 2.5a 7.3 6 4.6b , .001*

Mandibular arch 1.7 6 3.7 3.0 6 4.0 0.9 6 3.0 3.7 6 4.1 .116
Overjet (mm) �1.6 6 2.3 �1.8 6 2.0 �2.3 6 2.4 �1.8 6 2.5 .730
Overbite (mm) 0.0 6 1.7a 0.9 6 2.0a 1.3 6 2.2a �0.5 6 2.2b .015*

a COS indicates conventional orthognathic surgery; N/A, not applicable; SFA, surgery-first approach; SD, standard deviation. Analysis of
variance was used for statistical significance. Tukey HSD was used for post hoc analysis and the different superscript letter indicates statistical
significance.

*P , .05.

Figure 1. Measurement of molar inclination relative to the occlusal
plane. Figure 2. Measurement of intermolar width at the root level.
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the pattern of change in transverse measurements
between the COS and SFA groups with/without
extractions.
All measurements were obtained by a single exam-

iner who repeated the measurements from 20 ran-
domly selected patients for intrarater reliability after 2
weeks. Differences calculated with Dahlberg’s formula19

ranged from 0.11 to 0.18 mm for linear measurements
and 0.15° to 0.21° for angular measurements. The intra-
class correlation coefficient values ranged from 0.85 to
0.91, with a mean of 0.87, indicating excellent reliability.

RESULTS

Table 1 shows the demographic data. There were
no differences in sex, age, menton deviation, mandib-
ular crowding, and overjet among the nonextraction
COS and SFA groups or the COS and SFA groups
with maxillary premolar extractions. In contrast, the
treatment duration was significantly different among
the four groups. The total treatment duration was lon-
ger in the COS and SFA extraction groups.
The average treatment period was 23.36 6.8 months

in the COS group without extraction, 29.76 9.2 months
in the COS group with extraction, 17.9 6 4.0 months in
the SFA group without extraction, and 21.96 4.1 months
in the SFA group with extraction. In the extraction COS
and SFA treatment groups, longer treatment durations
were evident. This was due to the extraction treatment,
which extended the overall treatment duration by an
average of 6 months in the COS group and by an aver-
age of 4 months in the SFA group. In addition, the
amount of setback showed a statistically significant

difference among the four groups, with a greater setback
observed in cases in which maxillary premolars were
extracted. There was also a significant difference in
maxillary crowding among the four groups. Maxillary
crowding was more severe in the extraction COS and
SFA groups. In contrast, mandibular crowding did not
differ significantly among the four groups. This sug-
gests that the degree of maxillary crowding might be
considered as a criterion for maxillary premolar
extraction in skeletal Class III orthognathic surgery
treatment.
Table 2 compares the pretreatment cephalometric

measurements and there were no significant differ-
ences among the four groups. Transverse measure-
ments in the COS and SFA groups without extractions
are shown in Table 3. Maxillary molar inclination in the
COS group showed a statistically significant increase
after treatment, while the mandibular molar inclination
showed a statistically significant decrease. After treat-
ment, maxillary molar inclination relative to the occlu-
sal plane increased by an average of 3.4° in the COS
nonextraction group, 2.2° in the SFA nonextraction
group, 5.3° in the COS extraction group, and 3.9° in
the SFA extraction group. Meanwhile, mandibular
molar inclination decreased in all groups, with an aver-
age reduction of 4.1° in the COS nonextraction group,
1.5° in the SFA nonextraction group, 3.3° in the COS
extraction group, and 1.2° in the SFA extraction group.
Additionally, the maxillary IMW in the COS group
showed a statistically significant increase after treat-
ment, whereas mandibular IMW showed no significant
clinical change. For the SFA group, the maxillary
molar inclination showed a statistically significant

Table 2. Comparison of Cephalometric Measurements at Pretreatment Among Groups

Variables

COS Group

Without

Extraction

(n ¼ 32)

COS Group

With Extraction

(n ¼ 32)

SFA Group

Without

Extraction

(n ¼ 32)

SFA Group

With Extraction

(n ¼ 32)

P ValueMean SD Mean SD Mean SD Mean SD

SNA (°) 80.7 4.1 80.5 3.1 79.7 2.6 79.9 3.1 .691
SNB (°) 83.5 4.7 83.0 3.8 83.2 3.9 82.5 4.1 .890
ANB (°) �2.8 2.3 �2.2 2.6 �3.5 2.8 �2.6 3.0 .422
SN/GoGn (°) 35.5 7.3 33.0 5.2 35.0 5.2 37.5 6.2 .117
Wits appraisal (mm) �11.0 4.2 �9.6 3.9 �12.1 5.2 �11.4 6.0 .394
U1 to SN (°) 110.9 7.4 109.7 6.8 109.0 7.3 109.5 7.8 .856
IMPA (°) 82.3 6.7 84.1 10.3 81.0 7.3 82.0 8.4 .650
U1 to FP (mm) 3.1 2.5 2.9 4.5 1.6 4.1 2.8 5.4 .662
L1 to FP (mm) 4.5 2.6 4.3 4.3 4.8 3.2 4.4 3.5 .971
Interincisal angle (°) 131.1 7.0 133.7 11.9 135.0 10.4 130.9 13.4 .536
U1 to NA (°) 29.0 5.0 29.0 6.6 29.2 5.7 29.6 6.5 .983
U1 to NA (mm) 9.1 2.8 8.9 3.2 8.4 2.8 9.2 2.7 .765
L1 to NB (°) 21.1 4.1 19.0 9.7 19.6 6.7 21.9 7.4 .535
L1 to NB (mm) 6.7 2.0 6.4 3.7 6.5 2.6 6.6 3.2 .990

a COS indicates conventional orthognathic surgery; SFA, surgery-first approach; SD, standard deviation. Analysis of variance was performed
to compare the variables among the four groups.

4 LEE, XU, JEON

Angle Orthodontist, Vol 00, No 00, 2025

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-03 via free access



increase after treatment, while the mandibular molar
inclination showed a decrease, following a pattern
similar to the COS group. Minimal changes in IMW in
the maxilla and mandible before and after treatment
were noted for the SFA group.
Table 4 presents the transverse measurements for

the COS and SFA groups with maxillary premolar
extractions. In the COS group, maxillary molar inclina-
tion increased with extraction treatment, whereas man-
dibular molar inclination decreased. Similarly, in the
SFA group, maxillary molar inclination increased with
extraction treatment, as observed in the COS group.
However, mandibular molar inclination decreased
slightly, differing from the COS group. In addition,

maxillary IMW decreased significantly at the crown and
root levels in the SFA group. Conversely, in the COS
group, the maxillary IMW at the root level did not
change. The mandibular IMW exhibited a tendency for
minimal change in the COS and SFA groups. However,
at the root level in the COS group, the IMW decreased
during postsurgical orthodontic treatment.
Table 5 presents the intergroup comparison of

transverse changes in extraction and nonextraction
cases. Although the ANCOVA results showed no sta-
tistically significant differences between the COS and
SFA groups, different trends were observed. Notably,
the maxillary and mandibular molar inclination
changes in the SFA group tended to be less than in

Table 3. Comparison of Changes in Transverse Measurements After Treatment Within the COS and SFA Groups Without Extraction

COS Group Without Extraction (n ¼ 32) SFA Group Without Extraction (n ¼ 32)

Variables

T0 T1 T2 T0 T2

Mean 6 SD Mean 6 SD Mean 6 SD P Value Mean 6 SD Mean 6 SD P Value

Molar Inclination, Maxilla
First molar, Right (°) 82.3 6 3.8a 82.4 6 4.8a 85.5 6 4.6b 0.008* 81.6 6 6.5 83.1 6 7.4 .037*

First molar, Left (°) 81.1 6 5.5a 81.2 6 3.9a 84.7 6 5.6b 0.012* 80.0 6 5.8 82.8 6 5.2 .013*

Molar Inclination, Mandible
First molar, Right (°) 110.3 6 8.3a 106.7 6 7.6b 105.9 6 5.0b 0.013* 109.8 6 6.9 108.5 6 6.1 .292
First molar, Left (°) 106.5 6 6.7a 102.6 6 6.3b 102.6 6 5.2b 0.006* 106.0 6 6.7 104.4 6 4.6 .183

Intermolar width, Maxilla
Intermolar width, Cr (mm) 59.9 6 3.5a 61.8 6 2.8b 60.7 6 3.1a 0.001* 61.5 6 3.5 61.5 6 2.4 .987
Intermolar width, Root (mm) 47.1 6 3.2a 48.0 6 2.7b 48.6 6 3.0b 0.003* 48.1 6 2.6 48.5 6 2.2 .228

Intermolar width, Mandible
Intermolar width, Cr (mm) 57.8 6 3.3 58.3 6 2.6 58.1 6 2.4 0.454 58.7 6 3.3 58.7 6 2.4 .993
Intermolar width, Root (mm) 50.3 6 3.3 49.7 6 2.3 49.7 6 2.2 0.193 51.0 6 2.7 50.4 6 2.4 .069

a COS indicates conventional orthognathic surgery; Cr, crown level; Rt, root level; SD, standard deviation; SFA, surgery-first approach; T0,
before surgery; T1, after presurgical orthodontic treatment; T2, after treatment. Repeated-measures analysis of variance was performed to
compare the variables among three time points in COS group, and paired t-test was performed to compare the variables between two time
points in SFA group.

*P , .05.

Table 4. Comparison of Changes in Transverse Measurements After Treatment Within the COS and SFA Groups With Extraction

COS Group With Extraction (n ¼ 32) SFA Group With Extraction (n ¼ 32)

Variables

T0 T1 T2 T0 T2

Mean 6 SD Mean 6 SD Mean 6 SD P Value Mean6 SD Mean 6 SD P Value

Molar Inclination, Maxilla
First molar, Right (°) 84.0 6 6.0a 84.0 6 8.8a 89.0 6 5.0b 0.039* 84.6 6 4.7 88.2 6 4.3 .005*
First molar, Left (°) 83.0 6 8.6a 82.4 6 5.5a 88.5 6 5.8b 0.005* 80.8 6 5.2 85.6 6 4.8 , .001*

Molar Inclination, Mandible
First molar, Right (°) 110.8 6 7.2a 107.5 6 5.8b 106.7 6 5.6b 0.039* 108.0 6 6.4 107.0 6 6.8 .597
First molar, Left (°) 107.2 6 7.2 105.4 6 8.2 104.8 6 7.8 0.158 107.1 6 6.2 105.7 6 5.7 .404

Intermolar width, Maxilla
Intermolar width, Cr (mm) 58.2 6 2.8a 58.6 6 2.9a 56.9 6 2.5b 0.010* 58.5 6 3.5 56.4 6 2.5 , .001*
Intermolar width, Rt (mm) 45.8 6 2.5 45.3 6 2.8 45.3 6 2.4 0.360 45.8 6 3.0 44.6 6 2.7 .005*

Intermolar width, Mandible
Intermolar width, Cr (mm) 57.1 6 2.7 57.5 6 2.5 56.9 6 2.9 0.113 57.9 6 2.9 57.9 6 2.7 .807
Intermolar width, Rt (mm) 49.9 6 2.4a 49.1 6 2.4b 48.9 6 3.0b 0.001* 50.3 6 3.1 49.9 6 2.8 .155

a COS indicates conventional orthognathic surgery; Cr, crown level; Rt, root level; SD, standard deviation; SFA, surgery-first approach; T0,
before surgery; T1, after presurgical orthodontic treatment; T2, after treatment. Repeated-measures analysis of variance was performed to
compare the variables among three time points in COS group, and paired t-test was performed to compare the variables between two time
points in SFA group.

* P , .05.
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the COS group. Among the nonextraction cases, the
IMW changes were minimal in the COS and SFA
groups. However, among the extraction cases, the
maxillary IMW changes in the SFA group showed a
greater decrease compared to the COS group. In con-
trast, the mandibular IMW changes in the extraction
and nonextraction COS and SFA groups remained rel-
atively unchanged clinically.

DISCUSSION

The possible reasons for the differences in treat-
ment outcomes in the transverse dimension may
include one or more of the following: errors in surgical
planning, unintended surgical outcomes, surgical
errors, or postsurgical skeletal relapse. In the present
study, the aim was to investigate whether the differ-
ences in transverse treatment outcomes could be
attributed to the two distinct surgical-orthodontic
approaches: presurgical orthodontic treatment in the
COS group and postsurgical orthodontic treatment in
the SFA group. Specifically, the transverse dimension
outcomes between the COS and SFA approaches
were compared. It might be questioned whether the
timing of orthodontic treatment, before or after sur-
gery, could significantly impact treatment outcomes.
Clinically, performing orthodontic treatment presurgi-
cally or postsurgically seems to influence the final
treatment results. This perspective served as motiva-
tion to undertake the present study. Rather than dis-
missing the differences as merely due to errors in
presurgical treatment, unsuccessful SFA manage-
ment, or various confounding factors, the samples
were carefully selected, and a thorough comparison

was conducted, to provide valuable insights for
clinicians.
An increase in the maxillary molar inclination mea-

surement after treatment indicated decompensation in
the maxilla, whereas a decrease in the mandibular molar
inclination after treatment indicated decompensation in
the mandible. The maxillary molar inclination in the COS
group showed a statistically significant increase after
treatment, while the mandibular molar inclination showed
a statistically significant decrease, indicating greater
decompensation during treatment. This trend was
observed in COS and SFA groups, confirming that trans-
verse decompensation occurred during surgical ortho-
dontic treatment. Although the amount of change was
smaller in the SFA group compared to the COS group,
there was no statistically significant difference between
the groups. Based on the observed surgical changes in
the SFA groups, the slightly greater magnitude of AP
change at the time of surgery may have contributed to
differences in the transverse dimension. This could help
explain the trend of less effective decompensation in the
SFA group. However, it is important to note that the dif-
ferences between the groups were not statistically signif-
icant, and their clinical relevance remains uncertain.
Additionally, as previously mentioned, the potential rela-
tionship between AP changes in the incisors and differ-
ences in the transverse dimension warrants further
consideration. Although this study did not find statistically
significant differences, clinicians should remain aware of
these possible interactions when planning and managing
transverse decompensation, particularly in SFA cases.
Future studies with a larger sample size and refined
methodology may help clarify these associations.
The extraction treatment group showed a greater

amount of maxillary crowding than the nonextraction

Table 5. Comparison of Changes in Transverse Measurements After Treatment Between the COS and SFA Groups With/Without Extraction

Without Extraction With Extraction

COS Group (n ¼ 32) SFA Group (n ¼ 32) COS Group (n ¼ 32) SFA Group (n ¼ 32)

Variables Mean6 SD Mean 6 SD P value Mean6 SD Mean 6 SD P value

Molar Inclination, Maxilla
First molar, Right (°) 3.2 6 5.4 1.5 6 5.7 0.243 5.0 6 5.8 3.7 6 2.5 .954
First molar, Left (°) 3.6 6 6.1 2.8 6 4.2 0.323 5.6 6 5.7 4.0 6 3.7 .467

Molar Inclination, Mandible
First molar, Right (°) �4.4 6 8.2 �1.3 6 5.8 0.080 �3.9 6 8.6 �1.0 6 6.1 .445
First molar, Left (°) �3.8 6 6.5 �1.6 6 5.7 0.153 �2.7 6 7.7 �1.4 6 7.0 .684

Intermolar width, Maxilla
Intermolar width, Cr (mm) 0.8 6 2.0 0.0 6 2.1 0.722 �1.3 6 1.9 �2.0 6 1.0 .161
Intermolar width, Rt (mm) 1.5 6 2.2 0.4 6 1.5 0.135 �0.4 6 1.3 �1.1 6 0.7 .108

Intermolar width, Mandible
Intermolar width, Cr (mm) 0.3 6 2.1 0.0 6 2.0 0.814 �0.3 6 1.6 �0.1 6 1.1 .449
Intermolar width, Rt (mm) �0.6 6 2.2 �0.5 6 1.3 0.430 �1.1 6 1.4 �0.4 6 1.1 .108

a COS indicates conventional orthognathic surgery; Cr, crown level; Rt, root level; SD, standard deviation; SFA, surgery-first approach.
ANCOVA was done.

* P , .05.
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treatment group, for both the COS and the SFA
patients. The degree of maxillary crowding was found
to significantly influence the decision to extract maxil-
lary premolars. In the future, this observation could be
applied to artificial intelligence or deep learning tech-
nology for surgical planning.
In the present study, patients with severe facial

asymmetry were excluded due to the possibility of
asymmetric transverse decompensation. Previous
studies have reported differences in molar inclination
among patients with facial asymmetry.20–22 Patients
with facial asymmetry often exhibit differences in
ramus inclination between the left and right sides of
the mandible, and this variation in frontal ramal inclina-
tion (FRI) can affect facial contours.23–26 Therefore, it
is crucial to restore the ramus inclination to a symmet-
rical angle through surgical intervention. This process
involves establishing a decompensation strategy dur-
ing presurgical orthodontic treatment to optimize skel-
etal asymmetry correction and enhance postsurgical
stability. Specifically, achieving sufficient transverse
decompensation before surgery is essential to fully
correct asymmetry and prevent relapse after surgery.
This approach allows for symmetrical inclination of the
canines, premolars, and molars, and contributes to
ensuring adequate transverse mandibular movement.
Consequently, this study excluded patients with facial
asymmetry who may present FRI inclination differences
and, as a result, require asymmetric decompensation.
Wang et al.27 compared the inclination change of

canines and molars in surgical skeletal Class III
patients with and without presurgical orthodontics.
They concluded that the transverse dental changes in
patients with surgical skeletal Class III were similar
regardless of presurgical orthodontic treatment. How-
ever, their measurements were from two-dimensional
posteroanterior cephalograms, and not CBCT data.24

Although the authors stated that the results were simi-
lar between the two groups, there was a significant dif-
ference in the inclinations of the maxillary and
mandibular molars.27

It is known that any transverse maxillary width dis-
crepancy should be corrected through preoperative
orthodontic expansion or surgically assisted rapid pal-
atal expansion, ideally before or during orthognathic
correction of Class III patients.28,29 If the orthognathic
surgery is conducted without complete transverse cor-
rection, it may impact postsurgical stability, leading to
instability of the proximal segment. This, in turn, could
result in unwanted menton deviation or postsurgical
skeletal relapse.
In SFA, various attempts have been made to predict

postsurgical mandibular movement, especially in the
anteroposterior direction, as changes in the vertical
dimension during surgery can influence mandibular

positioning.8,9, 30 This predictive approach allows clini-
cians to anticipate postsurgical mandibular shifts based
on these dimensional changes. Given that orthodontic
treatment is performed postoperatively in SFA, future
studies should also focus on predicting postsurgical
skeletal relapse due to transverse instability after sur-
gery. This would provide a more comprehensive under-
standing of the potential relapse patterns and enhance
treatment planning for long-term stability.

CONCLUSIONS

• The results suggest that transverse decompensa-
tion after treatment occurred in SFA and COS.

• There were no statistically significant differences in
transverse changes among the groups.

• Clinicians may need to carefully monitor and man-
age transverse decompensation during postsurgical
treatment, especially when undertaking SFA.
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