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Three-dimensional evaluation of dental
decompensation and mandibular
symphysis remodeling on orthodontic-
surgical treatment of Class 111
malocclusion

Michelle Sendyk,? Lucia Helena Soares Cevidanes,” Antonio Carlos de Oliveira Ruellas,® Liana Fattori,?
Fausto Medeiros Mendes,® Joao Batista de Paiva,? and José Rino Neto?®
Sao Paulo, Brazil, and Ann Arbor, Mich

Introduction: The purposes of this research were to identify the buccolingual inclinations of the mandibular teeth
and the mandibular symphysis remodeling that result from the orthodontic decompensation movement.
Methods: The sample consisted of 30 adults with Class Il dentofacial deformity, who had presurgical orthodon-
tic treatment. Three-dimensional images were generated by cone-beam computed tomography scans at 2
different times (initial and before orthognathic surgery). Three-dimensional virtual models were obtained and
superimposed using automated voxel-based registration at the mandible to evaluate B-point displacement,
mandibular molar and incisor decompensation movement, and symphysis inclination and thickness. The 3-
dimensional displacements of landmarks at the symphysis were quantified and visualized with color-coded
maps using 3D Slicer (version 4.0; www.slicer.org) software. Results: The measurements showed high repro-
ducibility. The patients presented mandibular incisor proclination, which was consistent with the movement of
tooth decompensation caused by the presurgical orthodontic treatment. Statistically significant correlations
were found between the inclination of the mandibular incisors, symphysis inclination, and B-point displacement.
Regarding the thickness of the symphysis and the inclination of the incisors, no statistically significant correlation
was found. Conclusions: The buccolingual orthodontic movement of the mandibular incisors with presurgical
leveling is correlated with the inclination of the mandibular symphysis and repositioning of the B-point but not
correlated to the thickness of the symphysis. (Am J Orthod Dentofacial Orthop 2021;159:175-83)

lass 111 dentofacial deformities are characterized position and/or deficient size of the maxillary jaw, pro-

by a maxillomandibular discrepancy, which can
be treated by orthognathic surgery or, in less se-
vere cases, by orthodontic compensation. The skeletal
etiology of these conditions may include retruded
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truded position and/or large size of the mandibular
jaw, or a combination of both." The dentoalveolar char-
acteristics of these conditions often present variable de-
grees of compensation that maintain occlusal function
and mask the underlying skeletal discrepancy.” Typically,
the maxillary incisors are proclined, and the mandibular
incisors are retroinclined.””

The conventional orthodontic-surgical treatment of
(Class 111 dentofacial deformities consists of 3 stages: pre-
surgical orthodontics, surgery, and postsurgical ortho-
dontics. Preoperative orthodontics in patients with
(Class 11 dentofacial deformities aim to decompensate
the inclination of the maxillary and mandibular incisors,
obtaining adequate dental inclinations in their respec-
tive bone bases. The presurgical orthodontic phase influ-
ences the magnitude of the movements obtained at
surgery because the occlusion is used as a surgical guide.
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Therefore, the decompensation of the incisors is one of allowing the evaluation based on the differences ob-
the main contributory factors for the overall esthetic tained directly in these images.”*
and functional result.””’ The superimposition of 3D models and measure-
The envelope of tooth movement for achieving ments of the distances between surfaces at different
adequate decompensation is often complicated by times can identify and quantify the values and the direc-
neuromuscular function, occlusion, periodontal health, tion of changes.zr’
and thickness of the mandibular symphysis. The The envelope of the limits of planned orthodontic
morphology of the mandibular symphysis is a complex movement is an important factor to be considered in
phenotype that results from the interaction of different all orthodontic treatments, particularly in cases of dental
genetic, adaptive, and environmental factors. The size decompensation before orthognathic surgery. To date,
and shape of the mandibular symphysis are important there are no 3D studies describing the alteration on sym-
in the assessment of orthodontic patients.” With a wider physis remodeling after mandibular incisor decompen-
symphysis, greater protrusion of the incisors is accept- sation in preparation for orthognathic surgery using
able. However, a more elongated and narrow symphysis 3D superimposition of virtual models. This study’s
is generally associated with protrusion of the chin and objective was to evaluate the 3D presurgical orthodontic
increased lower anterior facial height.”' Patients with changes in the mandibular incisors’ inclination and its
Class 111 malocclusions and increased vertical dimensions relation to the symphysis remodeling. The null hypothe-
have predominantly narrow mandibular symphysis, with sis was that dentoalveolar decompensation changes with
less alveolar bone at vestibular and lingual cortices of the presurgical orthodontic leveling are not correlated to the
mandibular incisors.'""'” In these patients, pronounced mandibular symphysis remodeling.

sagittal movement of the incisors is a critical factor for
progressive buccal and lingual bone loss.”'""*"'> The

. . MATERIAL AND METHODS
symphysis morphology serves as the primary reference

for facial profile esthetics, as it determines the The study sample consisted of 30 adult patients
planning of the mandibular incisor position during (mean age: 23 years and 4 months) with skeletal Class
orthodontic preparation for orthognathic surgery.'®'” 1M malocclusion submitted to presurgical orthodontic
Limiting the orthodontic movement of the incisor within treatment. The project was approved by the institutional
the bone structure is essential for obtaining stable results review board under protocol 1.121.847, and informed
and periodontal health.'® consent was obtained from each patient before treat-
Before the introduction of cone-beam computed ment. The inclusion criteria were skeletal Class 111 maloc-
tomography (CBCT) in dentistry, buccolingual inclina- clusion characterized by an anterior crossbite or incisor
tions of the incisors were measured by lateral cephalo- edge-to-edge relationship, Class 111 molar relationship,
grams.'"'??° Because these exams show a 2- and a concave facial profile. All patients had complete
dimensional image of 3-dimensional (3D) areas, permanent dentition with periodontal health (absence
measurements in the symphysial region are susceptible of bleeding on probing and probing depths <3 mm),
to intrinsic errors. Errors in 2-dimensional measure- minimal to moderate crowding in the mandibular arch
ments are due to overlap of anatomic structures, diffi- as stated by Little’”® (=6 mm), indication for
culties in identifying landmarks, and magnification orthodontic-surgical treatment, skeletal maturity, no
errors caused by divergence of the radiation beam. previous orthodontic treatment, no extractions in the
With the advent of CBCT, precise evaluations of the mandibular arch, and no local or general contraindica-
dental inclinations and symphysis remodeling can guide tions for surgery. Exclusion criteria were cleft lip or pal-
the amount of dental decompensation possible in the ate, missing teeth, previous orthodontic treatment,
orthodontic-surgical treatment of patients with Class patients with severe crowding (>6 mm), and patients
11 dentofacial deformities without possible deleterious with both severe deepbite or overclosure with overerup-
effects to the periodontium.'®*"** The 3D superimposi- tion of mandibular incisors as well as open bite patients
tion methodology of virtual models for the evaluation of so that vertical correction would not lead to heterogene-
results and treatment stability in Class 111 patients has ity of leveling goals.
been described in the orthodontic literature.?®> The su- For sample size calculation, we considered a mini-
perimposition of stable mandibular structures can be mum correlation coefficient of 0.5, with a level of signif-
used for growth, treatment, and stability assessment. icance of 5% and statistical power of 80%. With these
Three-dimensional images can be superimposed or parameters, we reached a minimum sample size of 29
registered using thousands of points, shapes, or volumes participants.
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Fig 1. Color maps of distances of the T1 and T2 models for a patient that represents this study data.
The color map scale is set from —3 to +3 mm. Green color indicates no displacement between models.
Red represents the anterior displacement of T2 relative to the T1 model: A, sagittal view; B, coronal

view.

The patients’ average cephalometric features at base-
line were as follows: ANB = —3.78° (*4.07),
SNA = 82.18° (*3.44), SNB = 85.92° (*+3.72), and
IMPA = 81.92° (+8.5). All patients were treated ortho-
dontically using active self-ligating straight-wire bracket
system (GAC In-Ovation R, Dentsply GAC, NY) ensuing
the following arch sequence: 0.012-in nickel-titanium
(NiTi) thermo-activated, 0.016-in  NiTi thermo-
activated, 0.016 X 0.022-in NiTi thermo-activated,
0.019 X 0.025-in NiTi thermo-activated, and
0.019 X 0.025-in stainless steel. The wire sequence pro-
tocol, as well as the change periodicity, was well defied.
The preestablished wire change at intervals of 2 months
was performed if mechanical targets were obtained. The
archwire change protocol took into account the residual
deflection and the possibility of introducing the subse-
quent wire without great difficulties so that the forces
of leveling and alignment were light.

CBCT scans were obtained before the beginning of
the treatment (T1) and before surgery (T2). Both scans
were acquired using a ProMax 3D machine (Planmeca,
Helsinki, Finland) with a12.52-second scan time and a
23 X 26-cm field of view, with a voxel dimension of
0.4 mm. The data from each CBCT scan were saved as
digital imaging and communications in medicine files.
Segmentations of the CBCT volumes were performed us-
ing open-source software, 1TTK-SNAP, version 2.4.0
(www.itksnap.org). The initial (T1) and presurgical (T2)
3D models were created, oriented to obtain a common
coordinate system, approximated having as reference
the best fit of the contours of the mandibular body in
multiplanar cross-sections, and superimposed using
the automated voxel-based registration on the mandible
of the 3D SlicerCMF (version 4.0) software (www.slicer.
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org). These image analysis procedures made possible
the evaluation of the changes in symphysis inclination
and thickness and the mandibular incisor decompensa-
tion movements that resulted from the presurgical or-
thodontic treatment.

Qualitative assessments of treatment response were
visualized using color-coded maps (Fig 1). Distances of
corresponding surfaces were graphically displayed by
the magnitude of the distance coded by color. Distance
maps provided the magnitude of changes between 2
corresponding models (Fig 1).

Quantitative assessments were calculated using and
point-to-point landmark identification. Landmarks
selected for this study were the following: first molars
crown and root, incisal edge and root apex, B-point, po-
gonion, menton, gonion, pogonion at lingual cortical
plate of the symphysis, and B-point at lingual cortical
plate of the symphysis (Supplementary Fig 1) (Table 1).
Landmarks were prelabeled at T1 and T2 registered
scans”’ and the landmarks were then identified in 3D
surface models using the 3D Slicer Q3DC (Quantification
of 3D Components) tool (3D Slicer version 4.0). The
following linear and angular measurements were calcu-
lated: (1) B-point displacement (distance between B-
point at T1 and T2 in mm), (2) distance between first
molar crowns at T1 and T2 (mm), (3) incisor inclination
(pitch)(°), (4) molar inclination (roll)(°), (5) symphysis
inclination (angle formed by B-point, pogonion, men-
ton, and midpoint between the gonion) and (6) symphy-
sis thickness (measured at B-point and pogonion in
millimeters) (Supplementary Figs 2 and 3).

The point-to-point measurements are reported as 3D
distances and their lateral (x), anteroposterior (y), and ver-
tical (z) components. The 3D landmark point-to-point
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Table I. Description of landmarks

-
‘ \‘
(=]

Landmarks Description

Right first molar ~ Point located at the tip of the mesiobuccal cusp
crown of the first molar

Left first molar
crown

Right first molar ~ Point located at the apex of the root of the first

root molar
Left first molar root
Right central incisor Point located at the tip of the incisal edge of

crown the central incisor
Left central incisor
crown
Right central incisor Point located at the apex of the root of the
root central incisor
Left central incisor
root
B-point Deepest point of the anterior alveolar process

of the mandible

Pogonion Most anterior point of the contour of the
mandibular symphysis
Menton Lowest point of the contour of the mandibular
symphysis
Right gonion Point determined by the bisector of the angle
formed by the mandibular plane and the
tangent to the posterior border of the
ascending ramus of the mandible
Left gonion
Pogonion at lingual Most posterior point located in the external
cortical lingual cortical of mandibular symphysis
B-point at lingual Point corresponding to the B-point
cortical demarcated at the lingual cortex of the

symphysis
Midpoint between Point demarcated by the software as the
the gonion midpoint between the right and left gonion

changes were decomposed into the 3 axes to provide more
precise information regarding the number of changes in
each direction. For the y-axis, positive values indicated
anterior displacement, and negative values indicated
posterior displacement. For the z-axis, positive values
indicated superior displacement, and negative values indi-
cated inferior displacement.””

Statistical analysis

As the Anderson-Darling test determined the normal
distribution of the data, parametric tests were used.
Descriptive analysis was used to describe the means,
standard deviations, and ranges values at T1 and T2
for the following measurements: B-point displacement,
incisor and molar inclination, molar crown distances,
and symphysis inclination and thickness.

Pearson correlation tests were performed to evaluate
the correlations between mandibular incisor inclination
and symphysis inclination and thickness, and the corre-
lations between mandibular incisor inclination and
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B-point displacement. The intraclass correlation coeffi-
cients were calculated with the respective 95% confi-
dence intervals to evaluate the systematic error. To
compare the measures of thickness of the symphysis be-
tween T1 and T2, the paired Student ¢ test was used. The
level of significance was set at 5%, and MedCalc was
used for statistical analysis (version 18.6; MedCalc Soft-
ware, Ostend, Belgium).

RESULTS

The descriptive statistics are summarized in Table 11.

The majority of patients (n = 22) presented displace-
ment of the B-point in a posterior direction (mean,
0.62 mm) and in an inferior, clockwise direction
(mean, 0.99 mm), whereas 8 patients presented displace-
ment of the B-point in an anterior direction (mean,
0.33 mm) and in a superior, counterclockwise direction
(mean, 0.47 mm). In addition, most of the patients pre-
sented the proclination of the mandibular incisors
(mean, 8.69°) (Fig 1).

Most of the patients presented uprighting of the
mandibular first right and left molar, correcting their
lingual inclination (average of 7.16 and 5.63, respec-
tively). In the vertical direction, the mandibular molars
presented a small amount of extrusion during the treat-
ment (mean of 0.85 mm in the right molar and 0.89 mm
in the left molar).

The mean values of symphysis inclination and thick-
ness (at B-point and pogonion) were also described
(Table 11).

There was no statistically significant difference be-
tween the right and left incisors (P = 0.1554), but a sta-
tistically significant difference was observed between the
left and mandibular right molars (P = 0.0035). There-
fore, only the right side incisors were reported in the sta-
tistical analysis, but the molars on both sides were
reported (Table 111).

Moderate and statistically significant correlations
were observed between the inclination of the mandib-
ular incisor and the inclination of the symphysis.
(Table V).

No statistically significant linear correlation was
found between the thickness of the symphysis and the
inclination of the mandibular incisor (P >0.05) (Table
1V). The comparisons between T1 and T2 for the sym-
physis thickness did not present statistically significant
differences (Table V).

DISCUSSION

In the present study, a longitudinal assessment of
presurgical decompensation of the mandibular arch
was evaluated using mandibular regional voxel-based

American Journal of Orthodontics and Dentofacial Orthopedics
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Table Il. Description of measurements

Variable n Mean SD 95% Confidence interval Minimum Maximum
B-point displacement (3D) total 30 1.2399 0.9771 0.8750 to 1.6047 0.2530 4.8120
B-point displacement (AP) <0 22 —0.6257 0.5485 —0.8689 to —0.3825 —1.8270 —0.0150
B-point displacement (AP) =0 8 0.3359 0.3048 0.08105 to 0.5907 0.0000 0.8940
B-point displacement (AP) total 30 —0.3693 0.6537 —0.6134 to —0.1252 —1.8270 0.8940
B-point displacement (SI) <0 8 —0.4724 0.2456 —0.6777 to —0.2670 —0.7400 —0.0580
B-point displacement (SI) =0 22 0.9957 1.0564 0.5273 to 1.4641 0.0380 4.3150
B-point displacement (S1) total 30 0.6042 1.1219 0.1853 to 1.0231 —0.7400 4.3150
Right central incisor pitch <0 26 —8.6980 6.4232 —11.2924 to —6.1036 —26.9150 —1.3510
Right central incisor pitch =0 4 2.6862 1.7659 —0.1237 to 5.4962 0.9830 4.2960
Right central incisor pitch total 30 —7.1801 7.1681 —9.8567 to —4.5034 —26.9150 4.2960
Left central incisor pitch <0 25 —10.2263 6.9698 —13.1033 to —7.3493 —24.6350 —0.6320
Left central incisor pitch =0 5 2.0058 1.1671 0.5567 to 3.4549 0.2560 3.2360
Left central incisor pitch total 30 —8.1876 7.8669 —11.1252 to —5.2501 —24.6350 3.2360
Right first molar roll <0 19 7.1663 4.1393 —9.1614 to —5.1712 —17.8110 —1.4310
Right first molar roll =0 11 3.5631 1.6176 2.4764 to 4.6498 0.6880 5.8710
Right first molar roll total 30 3.2322 6.2604 —5.5699 to —0.8945 —17.8110 5.8710
Left first molar roll <0 9 3.0900 2.9722 —5.3746 to —0.8054 —8.8320 —0.3250
Left first molar roll =0 21 5.6302 3.8870 3.8609 to 7.3996 0.0510 13.2580
Left first molar roll total 30 3.0142 5.4200 0.9903 to 5.0380 —8.8320 13.2580
Right first molar crown distances (3D) total 30 2.0164 1.2936 1.5334 to 2.4995 0.2180 5.0570
Right first molar crown distances (S1) <0 8 —0.4350 0.3768 —0.7500 to —0.1200 —0.8690 —0.0270
Right first molar crown distances (S1) =0 22 0.8592 0.7237 0.5383 to 1.1800 0.0020 2.7620
Right first molar crown distances (S) total 30 0.5141 0.8674 0.1902 to 0.8380 —0.8690 2.7620
Left first molar crown distances (3D) total 30 1.8720 1.0377 1.4845 to 2.2595 0.2950 4.5080
Left first molar crown distances (S1) <0 10 —0.6798 0.4306 —0.9878 to —0.3718 —1.6390 —0.2980
Left first molar crown distances (S1) =0 20 0.8942 0.8706 0.4867 to 1.3016 0.0690 2.9740
Left first molar crown distances (SI) total 30 0.3695 1.0600 —0.02632 to 0.7653 —1.6390 2.9740
Symphysis inclination (T1) <0 30 126.6890 7.0461 —129.3201 to —124.0580 —138.8280 —111.6480
Symphysis inclination (T2) <0 30 126.1229 7.6512 —128.9799 to —123.2658 —138.9520 —106.9970
Symphysis thickness (Pog) (3D) total 30 13.8732 2.0126 13.1217 to 14.6247 9.5890 18.3340
Symphysis thickness (Pog) (AP) total 30 —13.8622 2.0140 —14.6143 to —13.1102 —18.3290 —9.5860
Symphysis thickness T1 (B) (3D) total 30 7.1186 1.8659 6.4219 to 7.8153 4.4190 10.9980
Symphysis thickness T1 (B) (AP) total 30 —7.1006 1.8760 —7.8011 to —6.4001 —10.9950 —4.3020
Symphysis thickness T2 (B) (3D) total 30 6.8608 2.2632 6.0157 to 7.7059 3.6180 12.2220
Symphysis thickness T2 (B) (AP) total 30 —6.8406 2.2698 —7.6881 to —5.9930 —12.2200 —3.5910

SD, Standard deviation; AP, anteroposterior (horizontal direction); SI, superior-inferior (vertical direction).

registration. This automated voxel-based registration the mandibular molars, and the mandibular symphysis
does not depend on how precisely the 3D volumetric la- inclination and thickness.

bel maps represent the anatomic truth nor on the loca- The change in the inclination of the mandibular inci-
tion of a limited number of landmarks.””’° After the sors (pitch) in this study revealed a mean proclination of
regional registration in the mandible, we have quantita- 8.69°. This finding is within the range of changes in the
tively assessed the 3D displacement of the B-point, IMPA measurement reported in Class 111 surgical decom-
changes in the inclination of mandibular incisors and pensation literature that varied from 5° to 14°.%7'°
mandibular molars, arch width between the crowns of Considering that the present study inclusion criteria

Table lll. Comparison between right and left incisors and molars and results from the paired Student ¢ test

Right Left
Mean 950 Confidence
Variable Mean SD Mean SD difference interval P Value
Mandibular incisor —7.1801 7.1681 —8.1876 7.8669 —1.0076 —2.4201 to 0.4050 0.1554
Mandibular first molar 3.2322 6.2604 3.0142 5.4200 6.2464 2.2256 to 10.2671 0.0035

SD, Standard deviation.
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Table IV. Correlations between mandibular incisor

inclination and symphysis morphologic characteristics
(T1 and T2)

95%
Right incisor P Confidence
inclination n Correlation Value interval

Symphysis inclination 30  0.5213  0.0031 0.1983 to

(T1) 0.7422
Symphysis thickness at 30 —0.1023  0.5907 —0.4461 to
B-point (AP) (T1) 0.2679
Symphysis thicknessat 30  0.1023  0.5907 —0.2679 to
B-point (3D) (T1) 0.4461

Symphysis inclination 30 0.5039  0.0045 0.1755 to
(T2) 0.7314
Symphysis thickness at 30 —0.2437  0.1943 —0.5553 to
B-point (AP) (T2) 0.1278
Symphysis thickness at 30 0.2427  0.1962 —0.1288 to
B-point (3D) (T2) 0.5545

B-point displacement 30  0.5041  0.0045 0.1757 to
(AP) 0.7315
B-point displacement (SI) 30 —0.6008  0.0004 —0.7900 to
—0.3069
B-point displacement 30 —0.6782 <0.0001 —0.8346 to
(3D) —0.4208

AP, anteroposterior; SI, superior-inferior.

were less than 6 mm crowding in the mandibular arch,
and the sample presented an average IMPA of
81.92° £ 8.5° at baseline, the changes observed in the
mandibular incisors buccolingual inclination represent
decompensation of their retroclination, similarly to the
results reported by Kim and Baek.”®

Buccolingual inclinations of the posterior teeth are
critical for establishing an ideal occlusion. The maxillo-
mandibular transverse discrepancy commonly seen in
skeletal Class 111 malocclusions can be due to maxillary
deficiency and/or mandible protrusion and the associ-
ated low tongue posture. These patients often present
transverse dental compensations with lingual inclination
of the posterior teeth. The presurgical compensation in
this present study revealed an average of 7.16 and
5.63, respectively, uprighting the right and left molars
to obtain the appropriate cusp-fossa occlusion. The ver-
tical mandibular molar movement with the slight extru-
sion observed in our study occurred because of dental

Sendyk et al

decompensation of the mandibular posterior teeth,
simultaneously to the clockwise rotation of the mandible
observed in these patients. The present study findings
are in agreement with the study by Song et al.”’

Importantly, the morphology, both size and shape,”
of the mandibular symphysis serves as a primary refer-
ence for facial profile esthetics and determines the plan-
ning of the position of the mandibular incisors during
orthognathic surgery. During orthodontic treatment,
limiting the movement of the incisor within the trabec-
ular bone structure is essential for obtaining better re-
sults, stability, and periodontal health."® In the present
study, the symphysis inclination, measured by B-point,
pogonion, menton, and midpoint between the gonion,
remained stable. The total thickness of the symphysis
was measured in 2 regions: (1) from the B-point located
in the buccal cortical to the B-point projected in the
lingual cortical; and (2) from the pogonion located in
the buccal cortical to the pogonion projected in the
lingual cortical. In both regions, the comparisons be-
tween the initial and presurgical time points did not pre-
sent statistically significant differences in the measures
of thickness of the symphysis.

The moderate significant correlation found between
the symphysis inclination and the mandibular incisors
inclination indicated that the proclination of the inci-
sors, in the presurgical orthodontic treatment, can alter
the symphysis inclination. The null hypothesis was re-
jected (P <0.05) because a statistically significant linear
and direct correlation between the calculated measures
was found, which means that the greater the inclination
of the mandibular incisors, the greater the inclination of
the symphysis. This result is consistent with Al-Khateeb
et al,'* who found a weak but significant correlation be-
tween mandibular incisor inclination and mandibular
symphysis inclination measured at B-point. Other
studies*®*” reported stronger correlations between these
2 parameters; however, different reference points were
used to measure symphysis inclination. The thickness
of the symphysis, measured at B-point and pogonion,
was not statistically significantly correlated to the incli-
nation of the incisors, as the change of the mandibular
incisors inclination because of presurgical orthodontic
treatment did not alter the thickness of the symphysis.

Table V. Comparison between times and results from the paired Student t test

T1 T2
Mean 95% Confidence P
Variable Mean SD Mean SD difference interval Value
Symphysis thickness (B) (AP) —7.1006 1.8760 —6.8406 2.2698 0.2600 —0.07031 to 0.5903 0.1183
Symphysis thickness (B) (3D) 7.1186 1.8659 6.8608 2.2632 —0.2578 —0.5876 to 0.07191 0.1206

SD, Standard deviation; AP, anteroposterior.
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Fig 2. Image of the mandibular incisor and correspond-
ing alveolar socket.

The majority of the patients presented displacement
of the B-point in the posterior direction, which was
significantly correlated with the proclination of the
mandibular incisors. As the dental root apices move in
a posterior direction, B-point also moves in the same di-
rection. In addition, with leveling the curve of Spee, the
vertical movement of the incisors was statistically corre-
lated to changes in the position of B-point in the same
direction (mean, 0.99 mm). The inclination of the
mandibular incisors was also correlated with the 3D
displacement of the B-point.

Dental decompensation should be carried out with
caution to avoid the occurrence of dehiscences and fen-
estrations during orthodontic preparation for surgery
orthognathic, particularly considering the thin buccal
and lingual, alveolar bone thicknesses around the
mandibular incisor roots (Fig 2).**"** In summary, the
buccolingual orthodontic movement of the mandibular
incisors with presurgical leveling is correlated with the
inclination of the mandibular symphysis and
repositioning of the B-point, but not correlated to the
thickness of the symphysis. These correlations provide
valuable diagnostic information to treatment plan the
limits of dental movements.

CONCLUSIONS

1. The B-point displacement occurred in a posterior
and superior direction.

American Journal of Orthodontics and Dentofacial Orthopedics

181

2. The presurgical orthodontic treatment in subjects
with Class 111 dentofacial deformities resulted in
the proclination of the mandibular incisors and up-
righting and extrusion of the mandibular molars.

3. Statistically significant correlations were found be-
tween the inclination of the mandibular incisors
and the measurements of symphysis inclination
and B-point displacement. The thickness of the
symphysis was not significantly correlated to the
inclination of the incisors.
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Supplementary Fig 1. Surface model with reference points.
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Supplementary Fig 2. Display of the following measurements: A, B-point displacement; B, incisor
inclination; C, molar inclination; D, molar crown distance; E, symphysis inclination; F, symphysis
thickness.
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Supplementary Fig 3. Visualization of the measurement of incisor inclination.
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