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Objective: To evaluate the stability of bimaxillary surgery in patients with skeletal malocclusion, with the use of 
rigid internal fixation. 

Methods: Lateral cephalograms from 20 patients, 11 males and 9 females, mean age of 26 years and 1 month, were 
evaluated before surgery, immediately post-operative and at least 6 months after surgery. Nineteen cephalometric 
measurements were evaluated, and the results were statistically analyzed by means of the Student’s t test and the 
Kruskal-Wallis test. 

Results: The Le Fort I maxillary advancement surgery showed almost no relapse. There was lack of stability of 
mandibular setback, with relapse of 37.33% on point B, due to counterclockwise rotation of the mandible between 
post-operative periods, occurred by better intercuspation after surgery and muscle adaptation. The results showed 
the same tendencies for both genders. 

Conclusion: It was concluded that on the bimaxillary surgery treatment of Class III malocclusion, the maxillary 
surgery was very stable, but the mandibular setback recurred. No statistical differences were found in surgical 
stability between genders.
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INTRODUCTION AND LITERATURE REVIEW

The orthognathic surgery was introduced in Bra-
zil in the 80’s, being most frequently applied in the 
mandible and using intermaxillary fixation with steel 
wires. With the improvement of surgical techniques 
and the use of rigid internal fixation, this treatment 
obtained wider acceptance, and with the increasing 
number of surgeons and medical centers, it has also 
become more accessible.

The orthodontic-surgical treatment involves in-
teraction of several professionals. A patient with skel-
etal malocclusion develops dental compensations, 
precluding or restricting the surgical correction.15 For 
this reason, the pre-surgical orthodontic treatment 
must set the teeth in their bone bases, eliminating the 
dental compensations, allowing a more harmonious 
face and functional improvement with surgery, lead-
ing to more predictable and stable results.

The facial analysis constitutes an important fac-
tor on the diagnosis and surgical planning, assisting 
in defining the surgical moves to be performed, be-
cause it is often indicated the bimaxillary surgery to 
avoid major isolated surgical movements since they 
provide higher risk of relapse.21

The most stable orthognathic procedure with less 
than 10% of the possibility of post-operative chang-
es from 2 to 4 mm is the jaw impaction, followed by 
mandibular advance. The advancement of the jaw is 
in second category, with possibility of 20% or less 
from 2 to 4 mm of relapse. To achieve an acceptable 
stability in bimaxillary surgery, the rigid internal 
fixation becomes imperative. Three procedures are 
classified as problematic with the possibility of 40 to 
50% of relapse from 2 to 4 mm: The mandibular set-
back, inferior repositioning of the maxilla and maxil-
lary expansion.2

The post-surgical stability has improved with 
the use of internal fixation because it accelerates 
the bone repair, allows the immediate restora-
tion of the function, decreases complications from 
maxillomandibular fixation, facilitates the accep-
tance of treatment, and facilitates the patient’s 
oral hygiene and diet.15

Several factors can affect the stability of orthog-
nathic surgery: The condylar displacement, pre-
surgical orthodontics poorly performed, the type 
and duration of maxillomandibular fixation, the 

direction of surgical movement, stretching the su-
prahyoid muscles, increase of the posterior facial 
height, multiple surgical segments.27

The altered activity and the failure of masticatory 
muscles in adaptation to the new position may con-
tribute to skeletal relapse in mandibular setbacks, as 
well as continued condylar growth.9 Different results 
are found in literature about the stability of the man-
dibular sagittal osteotomy for correction of Class III 
malocclusion, and most relapses occur within six 
months after surgery.17

The pre- and post-orthodontic surgery poorly 
performed, the interference of the nasal septum, scar 
retraction, mobilization or inadequate fixation, the 
quality of results of occlusion and the non-passive 
positioning of the maxilla may affect the stability of 
maxillary advancement.19

After 1985, the number of bimaxillary surgery for 
the correction of Class III malocclusion increased 
significantly, and yet there are few documented stud-
ies about the stability of this procedure using rigid 
internal fixation.19

There are controversies in several studies in lit-
erature, about the stability of the isolated surgery of 
the maxilla and mandible when compared with the 
stability of bimaxillary surgical procedures, and the 
fixation methods used as well as other factors that 
influence the stability.18,26 Therefore, many variables 
are correlated with orthodontic-surgical treatment, 
and since lately this procedure is performed more 
often, new studies are important for a better scien-
tific basis. Thus, it was considered important to as-
sess the stability and sexual dimorphism in patients 
with skeletal Class III malocclusion that underwent 
bimaxillary surgery, with the use of rigid internal 
fixation (RIF).

MATERIAL AND METHODS

The present study was approved by the Ethics in 
Research Committee of the Faculty of Dentistry of Pi-
racicaba, State University of Campinas, under proto-
col 013/2003.

Twenty orthodontic records of patients were used 
from CEDEFACE (Center for Research and Treat-
ment of Orofacial Deformities, Araraquara, SP) files: 
11 males and 9 females, ages between 17 and 35 years 
old, and mean age of 26 years and 1 month.
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It was used the following inclusion criteria to se-
lect the sample:

1. Cephalometric radiographs from CEDEFACE 
files of adult patients with Angle Class III mal-
occlusion.

2. All patients followed the CEDEFACE treat-
ment protocol, consisting of evaluation and 
participation in pre- and post-surgical of sev-
eral professionals: Audiologists, physical ther-
apists, otolaryngologists, orthodontists, sur-
geons, among others.

3. Absence of local and/or general contraindica-
tion for the orthognathic surgery.

4. Pre-surgical orthodontic treatment to prop-
erly coordinate the dental arches and eliminate 
dental compensations, improving the position-
ing of the teeth on their bone bases, and in post-
surgical phase for refinement of the occlusion.

5. Surgical treatment consisting of: a) LeFort I 
osteotomy on the maxilla, followed by rigid 
internal fixation with miniplates and titanium 
screws 2.0 mm monocortical system, Prolig 
brand, positioned in canines and zygomatic 
pillars (Fig 1); b) bilateral sagittal osteotomy of 
the mandibular ramus for mandibular setback, 
followed by rigid internal fixation with three 
bicortical positional screws, system 2.0 mm, 
brand Synthes (Figs 2 and 3).

6. All patients were operated by the same surgi-
cal team.

7. No other craniofacial deformities, cleft lip/
palate or syndromes.

8. Cephalometric radiographs were obtained 
in the preoperative period (T0), the immedi-
ate post-operative period, approximately one 
week after surgery (T1) and post-operative 
period with at least 6 months after treatment 
surgery (T2).

Cephalometric method

For the cephalometric evaluation it were used 
some measurements from the McNamara’s16 analy-
sis, and the cephalometric tracings were based on the 
studies of Burstone,5 Proffit,20 Franco,9 Gassmann,10 
Law,15 Ayoubad,1 who used two reference lines, one 
vertical and the other one horizontal (Table 1).

The minimum assessed post-operative period was 
6 months and the maximum was 7 years and 5 months, 
with an average of 2 years and 3 months. Radiographs 
were obtained in the same equipment, and conducted 
by the Department of Radiology, Faculty of Dentistry 
of Araraquara, São Paulo State University (UNESP).

There were two cephalograms of each radiograph, 
traced by a single researcher, and therefore all mea-
surements were repeated using the mean for the statis-
tical analysis, as recommended by Houston13 in 1983. 

Table 1 - Reference lines used in the study.

Lines Determination

Saddle-nasion line (SN) Line through the points S and N

Horizontal Reference (HRL) Line obtained at -7o of S-N line, starting from the saddle point

Vertical Reference Line (VRL) Line traced perpendicularly to the horizontal reference line, starting from the Saddle point

Figure 1 - Le Fort I osteotomy with RIF. Figure 2 - Sagittal mandibular osteotomy with RIF.
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Measurements were done with the aid of a drypoint 
compass and transferred with a digital caliper.

It were used the following cephalometric points: 
Sella turcica (S), nasion (N), subspinale (A), supra-
mentale (B), anterior nasal spine (ANS), posterior 
nasal spine (PNS), pogonion (Pg), joint ( Ar), poste-
rior ramus (PR), mentalis (Me), gnathion (Gn), con-
dyle (Co). It is important to mention that the PR point 
was chosen due to its location, because it is not influ-
enced by osteotomy, making it easier to point it out.

The distance in millimeters from each point was 
measured perpendicularly to the reference lines, 
thus, it was obtained a horizontal and a vertical ex-
tent from each point related to them (Fig 4).

For a better evaluation and interpretation of the 
results, five measurements were used from the ceph-
alometric McNamara’s analysis:16 Nperp-A, Nperp-
Pg, Co A, Co-Gn, ANS-Me.

After obtaining the distances from each point 
related to the reference lines, it was calculated the 
difference between the distances on cephalograms 
T0, T1 and T2. Thus, the differences between the mea-
surements regarding the points T0 and T1, revealed 
the amount of the surgical movement, and the mea-
surement differences between T1 and T2 quantified 
the post-operative changes for each point.

Statistical method

The following variables were studied from the 
Horizontal Reference Line (HRL): ANS, HRL-A, HRL-
PNS, HRL-Ar, HRL-PR, HRL-Pg, HRL-B. And from 
the Vertical Reference Line (VRL): ANS, VRL-A, VRL-
PNS, VRL-Ar, VRL-PR, VRL-Pg, VRL-B, Co-A, Co-Gn, 
Nperp-A, Nperp-Pg, ANS-Me, being factors of study 
the surgical period and the patient’s gender.

It was carried out a comparison between the two 
measurements initially obtained from each evalu-
ated measurement using the Student’s t test to verify 
the error in obtaining them.

Statistical analysis of Kruskal-Wallis test, using 
the statistical program Stat Bio 4.0, was performed 
to compare the differences between T1-T0 and T2-T1, 
representing the surgical procedures and the post-
surgery modification, respectively. It was also noticed 
the existence of differences in the surgical stability 
between genders. For all the performed tests, it was 
considered a significance level of 5%.

RESULTS

The obtained values were organized in tables and 
graphs to better evaluate the results (Tables 2, 3, 4, 5, 
and 6; Figs 5, 6 and 7).

Analyzing the results of the measurements HRL-
ANS, HRL-A and HRL-PNS it was noticed that the 
maxilla was slightly moved in the vertical direction. 
Although the obtained values for HRL-A and HRL-
PNS were statistically significant for the overall aver-
ages, these alterations showed no clinical importance.

The measurement HRL-Ar was not statistically 
significant, unlike the measurement HRL-PR, but 
since this alteration was very small, it was concluded 
that there was no alteration in the vertical direction of 
the Ar and PR points.

Figure 4 - Vertical and horizontal linear measures used in the study.
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Figure 3 - Sagittal mandibular osteotomy with RIF.
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Table 2 - Total mean, means for males and females, standard deviations of the differences T
1
-T

0
 and T

2
-T

1
, for measurements HRL-ANS, HRL-A, HRL-PNS 

and HRL-Ar.

ns = non-significant; *statistically significant (according to statistical analysis with the Kruskal-Wallis test, p < 0.05).

HRL-ANS HRL-A HRL-PNS HRL-Ar

patient T
1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1

2 (F) -0.05 -1.36 -0.18 -1.14 -0.18 -1.14 0.01 -0.52
5 (F) -0.05 1.18 -0.2 1.27 -1.53 1.14 -1.74 -1.22
7 (F) -0.3 -0.51 0.88 -2.08 -2.36 -2.78 -0.97 0.18
10 (F) 0.43 1.35 1.26 0.86 -0.65 1.21 -0.63 0.08
15 (F) -4.63 3.52 -4.4 2.46 -2.46 0.3 1.08 -1.73
17 (F) -0.12 0.22 -1.96 0.33 -1.83 0.68 -1.1 0.53
18 (F) 1.37 -1.35 3.1 -2.61 -0.5 0.13 -0.85 0.22
19 (F) 2.19 -1.35 2.53 -1.64 -2.68 1.33 -2.94 -0.72
20 (F) -0.81 0.95 0.82 -0.36 -2.01 1.72 -0.45 -0.6

F mean -0.22 0.29 0.20 -0.32 -1.58 0.29 -0.84 -0.42

1 (M) -1.27 -0.7 -0.29 -0.98 -1.55 0.46 1.18 0.45
3 (M) -0.64 -0.89 -0.89 -1.25 -2.72 -0.23 2.27 -0.37
4 (M) -0.34 -1.49 0.34 -2.19 -2.67 -2.22 -0.63 1.03
6 (M) -3.26 1.2 2.24 -0.69 -1.19 -2.09 -0.32 -2.15
8 (M) -0.65 0.94 2.46 0.31 -0.49 1.02 1.22 1.76
9 (M) 1.42 -2.45 0.48 -1.01 0.55 -0.6 0.23 -0.35
11 (M) -3.28 -1.7 -0.93 -2.68 -2.62 0.22 -0.72 1.87
12 (M) 1.22 2.96 2.95 0.92 -0.43 2.06 0.73 0.48
13 (M) 2.02 0.07 2.58 0.6 -0.26 -1.46 1.07 -1.15
14 (M) 6.67 -3.53 7.67 -0.46 -1.92 -0.24 -2.62 -1.32
16 (M) 4.17 -2.36 3.59 -1.56 2.58 -0.33 -1.51 0.09

M mean 0.55 -0.72 1.84 -0.82 -0.97 -0.31 0.08 0.03

Total mean 0.20 -0.26 1.10* -0.59* -1.25* -0.04* -0.33 -0.17
ns p = 0.0056 p = 0.0053 ns

SD 2.53 1.81 2.49 1.39 1.35 1.35 1.34 1.06

Table 3 - Total mean, means for males and females, and standard deviations of the differences T
1
-T

0
 and T

2
-T

1
, for the measurements HRL-PR, HRL-Pg, 

HRL-B and VRL-ANS.

ns = non-significant (according to statistical analysis with the Kruskal-Wallis test, p < 0.05).

HRL-PR HRL-Pg HRL-B VRL-ANS

patient T
1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1

2 (F) -0.9 0.17 -1.22 0.04 -0.46 0.54 3.9 0.56
5 (F) 0.22 -0.4 -3.32 0 -5.59 1.03 2 -1.83
7 (F) -0.16 -2.71 -2.24 -4.7 -0.52 -2.57 1.82 0.71
10 (F) -1.84 1.74 -1.36 3.95 -4.53 2.32 3.47 1.84
15 (F) 2.53 -2.32 -7.03 1.03 -11.23 0.94 4.39 1.5
17 (F) -0.38 -1.71 -1.26 1.43 -2.53 -0.58 2.11 -0.11
18 (F) -0.26 -0.54 -0.03 -1.65 -2.89 -2.14 7.53 -2.48
19 (F) -1.47 -1.53 1.1 -2 0.41 0.36 -1.71 2.39
20 (F) -0.34 -1.71 -12.84 -1.22 -11 -0.54 6.32 2.13

F Mean -0.29 -1.0 -3.13 -0.35 -4.26 -0.07 3.31** 0.52

1 (M) -0.24 -0.77 -0.19 -1.85 -1.49 0.1 4.83 -0.43
3 (M) 2.03 0.84 -0.63 -1.03 -0.63 -1.03 9.64 -1.67

4 (M) -0.02 0.2 -1.09 -3.61 -0.54 -4.44 8.34 1.4
6 (M) 7.49 -2.46 3.68 -0.67 2.95 -1.37 12.59 -3.98
8 (M) 6.19 -2.08 -11.72 -1.15 -13.12 -1.11 8.99 2.1
9 (M) -3.37 -0.95 -0.28 -2.3 0.67 -0.87 8.45 -3.29
11 (M) 2.71 -1.74 -2.61 -2.86 -2.35 -3.25 9.26 -1.27
12 (M) 3.72 -0.17 -8.99 3.49 -4.47 1.45 9.48 -1.85
13 (M) 3.76 -1.93 -5.5 1.09 -2.67 -1.48 7.41 1.92
14 (M) -2.87 -0.57 -1.28 -1.85 0.62 -0.34 -0.18 0.14
16 (M) -1.07 2.86 -3.6 -2.38 -2.67 -2.36 1.25 -0.91

Mean M 1.67 -0.61 -2.93 -1.19 -2.15 -1.34 7.28** -0.71

Total mean 0.79* -0.79* -3.02 -0.81 -3.10 -0.77 5.49* -0.16*

p = 0.0483 ns ns p = 0.0001
SD 2.86 1.49 4.22 2.19 4.27 1.67 3.86 1.94
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Table 4 - Total mean, means for males and females, and standard deviations of the differences T
1
-T

0
 and T

2
-T

1
, for the measurements VRL-A,  

VRL-PNS, VRL-Ar and VRL-PR.

ns = non-significant. (According to statistical analysis with the Kruskal-Wallis test, p < 0.05).

VRL-A VRL-PNS VRL-Ar VRL-PR

Patient T
1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1

2 (F) 4.6 -0.48 3.6 -0.1 2.82 -0.98 1.7 -0.2
5 (F) 4.54 -2.26 5.7 -1.38 -0.75 0.73 -0.38 0.23
7 (F) 2.39 -0.93 2.58 1.96 -0.75 0.9 0.97 -2.3
10 (F) 3.81 -0.28 3.17 0.23 1.35 -0.53 2.23 -0.78
15 (F) 5.17 1.68 11.23 -0.63 0.14 0 0.28 -0.04
17 (F) 4.92 -0.16 4.46 0.69 -0.28 -0.03 -0.73 1.24
18 (F) 6.6 -1.7 4.48 -1.1 0.27 -0.31 -0.18 -0.22
19 (F) 0.93 0.23 1.55 0.92 -0.27 2.1 5.65 -7.19
20 (F) 9.44 2.13 5.87 2.02 2.66 0.64 -0.37 0.75

F Mean 4.71 -0.20 4.74 0.29 0.58 0.28 1.02 -0.94

1 (M) 3.23 2.1 5.69 0.82 -0.53 -0.52 2.84 -2.38

3 (M) 8.81 2.19 7.73 3.92 0.52 -3.31 1.56 -1.84
4 (M) 6.96 1.4 6.44 1.08 0.12 0.16 0.04 -2.54
6 (M) 9.27 -1.85 7.58 0.41 0.51 -0.23 2 -0.02
8 (M) 10.48 3.04 7.07 1.6 -0.21 -0.99 2.83 -3.78
9 (M) 7.57 -2.25 7.69 -1.49 -1.18 0.85 -0.51 0.21
11 (M) 11.16 -1.86 10.22 -0.59 -2.16 0.03 -1.95 -1.04
12 (M) 7.99 -2.7 0.58 -1.9 0.81 1.18 0.28 0.8
13 (M) 7.68 2.12 6.91 0.6 1.2 -0.63 1.98 -1.98
14 (M) -0.13 -0.32 0.25 -1.27 2.9 0.4 4.19 -1.52
16 (M) 1.64 1.93 4.08 0.93 0.36 0.1 2.42 -3.09

M Mean 6.78 0.34 5.84 0.37 0.21 -0.27 1.42 -1.56

Total mean 5.85* 0.10* 5.34* 0.34* 0.38 -0.02 1.24* -1.28*
p = 0.0001 p = 0.0001 ns p = 0.0004

SD 3.25 1.84 2.93 1.44 1.32 1.09 1.85 1.97

Table 5 - Total mean, means for males and females, and standard deviations of the differences T
1
-T

0
 and T

2
-T

1
, for the measurements VRL-Pg, 

VRL-B, Co-A and Co-Gn.

(Kruskal-Wallis’ statistical analysis, p < 0.05).

VRL-Pg VRL-B Co-A Co-Gn

Patient T
1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1

2 (F) -8.94 0.7 -7.81 -0.18 7.52 -0.31 -4.72 -0.47
5 (F) -3.54 -0.99 -4.42 -0.66 5.22 -2.12 -3.88 -1.6

7 (F) -8.67 4.55 -9.63 4.21 -0.02 -0.67 -9.61 1.7

10 (F) 0.01 -1.21 -0.38 -0.04 5.44 -0.22 -1.82 0.6
15 (F) 0.23 0.43 -1.36 0.96 4.94 2.6 0.79 0.22
17 (F) 5.48 2.05 -0.31 1.74 4.88 -0.71 1.29 1.59
18 (F) -0.87 2.33 -0.94 1.87 7.75 -2.03 -0.55 0.97
19 (F) -11.39 6.85 -10.91 4.74 1.46 1.02 -6.24 2.48
20 (F) -6.97 2.48 -6.17 2.54 13.15 2.66 -9.79 3.85

F Mean -3.85 1.91 -4.66 1.69 5.59 0.02 -3.84 1.04

1 (M) -8.28 4.13 -9 3.72 2.69 1.38 -6.75 -0.44
3 (M) -4.28 2.52 -4.42 2.3 9.49 -0.99 -3.68 -2.94
4 (M) -5.72 3.27 -6.22 3.62 5.8 1.14 -5.55 1.6
6 (M) -9.93 0.91 -9.31 2.01 8.49 -1.51 -4.7 1.14
8 (M) 3.48 5.78 0.13 4.92 9.77 2.83 -6.38 4.72
9 (M) -0.64 0.95 -0.43 0.34 3.98 -0.52 -1.56 0.29
11 (M) 0.17 3.13 1.38 2.23 6.9 0.36 -3.92 1.42
12 (M) -7.5 1.05 -7.77 0.8 7.93 1.27 -7.17 2.92
13 (M) -6.3 1.9 -6.88 1.61 8.58 1.14 -6.91 -0.27
14 (M) -20.27 3.81 -19.84 3.91 -0.64 -0.77 -9.07 -1.43
16 (M) -5.02 0.78 -5.57 0.48 3.81 0.76 -1.92 0.64

M Mean -5.84 2.57 -6.17 2.36 6.07 0.46 -5.24 0.69

Total mean -4.95* 2.27* -5.49* 2.06* 5.86* 0.26* -4.61* 0.85*
p = 0.0001 p = 0.0001 p = 0.0001 p = 0.0001

SD 5.85 2.08 5.08 1.69 3.43 1.49 3.26 1.84
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Table 6 - Total mean, means for males and females, and standard deviations of the differences T
1
-T

0
 and T

2
-T

1
, for the measurements Nperp-A, 

Nperp-Pg and ANS-Me.

ns = non-significant (Kruskal-Wallis’ statistical analysis, p < 0.05).

Nperp-A Nperp-Pg ANS-Me

Patient T
1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1
T

1
-T

0
T

2
-T

1

2 (F) 7.54 -0.81 -3.8 -0.6 0.41 2.08
5 (F) 7.25 -1.99 -1.08 0.15 -3.45 -1.44
7 (F) 5.16 -2.06 -4.57 1.99 -0.49 -2.45
10 (F) 6.54 -3.63 5.43 -4.83 -0.93 2.55
15 (F) 6.67 3.48 1.8 2.42 -0.49 -4
17 (F) 6.36 -0.4 7.77 0.08 -2 0.18
18 (F) 5.79 -1.44 -1.85 3.54 0.1 -1.35
19 (F) 3.19 -1.32 -7.6 2.28 -0.44 -0.64
20 (F) 8.7 0.39 -8.24 2.09 -11.79 -1.86

F Mean 6.35 -0.86 -1.35 0.79 -2.12 -0.77

1 (M) 5.36 -0.09 -6.68 -0.37 0.89 -1.49
3 (M) 14.23 -1.19 -5.72 -3.05 -0.02 -0.6
4 (M) 8.59 -0.77 -1.84 1.39 -0.39 -1.49
6 (M) 8.58 -0.61 -10.03 2.23 9.52 -3.9
8 (M) 11.76 -0.58 4.61 1.95 -8.57 -1.43
9 (M) 6.64 -1.45 -0.66 1.5 1.46 -1.19
11 (M) 6.12 -0.44 -9.47 5.86 3.03 -1.73
12 (M) 12.04 -0.55 -0.89 3.32 -4.37 0.89
13 (M) 9.28 -3.11 -4.06 -1.99 -3.36 -0.05
14 (M) 5.36 1.21 -4.72 5.53 -5.3 2.23
16 (M) 8.01 -0.3 7.38 0.2 -4.66 -0.88

M Mean 8.72 -0.72 -2.92 1.51 -1.07 -0.88

Total mean 7.66* -0.78* -2.21* 1.18* -1.54 -0.83
p = 0.0001 p = 0.0102 ns

SD 2.64 1.50 5.37 2.61 4.39 1.77

0

-1

T
1
-T

0

T
2
-T

1

HRL-Pg HRL-B ANS-Me

-2

-3

-4

Figure 5 - Differences T
1
-T

0
 and T

1
-T

2
 of the three measurements related 

to the reduction in anterior and posterior facial height.

8

T
1
-T

0

VRL-ANS VRL-A VRL-PNS Co-A Nperp-A

T
2
-T

1

7

6

5

4

3

2

1

0

-1

-2

Figure 6 - Differences T
1
-T

0
 and T

2
-T

1 
of the five measurements related 

with the horizontal movement of the maxilla.

© 2012 Dental Press Journal of Orthodontics Dental Press J Orthod. 2012 Nov-Dec;17(6):41-5147



Stability of bimaxillary surgery on Class III malocclusion treatmentoriginal article

The measurement HRL-Pg and HRL-B, which val-
ues   represent the previous mandible alterations in the 
vertical direction, did not show statistically significant 
reductions from T0 to T1, but it showed a slight de-
crease of over 3 mm in the lower anterior face height 
due to surgical movement. From T1 to T2, all values   
were slightly reduced.

Analyzing the changes in the horizontal direc-
tion of the maxilla, it was found that the measure-
ments VRL-ANS, VRL-A, VRL-PNS, Nperp-A e Co-
A, showed similar results, i.e., the differences T1-T0 
and T2-T1 were statistically significant, representing 
a maxillary advancement in T1, and this movement 
was very stable.

Along with a similar result to that obtained in the 
vertical direction, the measurement VRL-Ar did not 
show statistically significant differences in the overall 
average, on patients from both genders.

The horizontal movement of the PR point, repre-
sented by the measurement VRL-PR, was significant-
ly reduced in the overall averages for T1, returning to 
its initial value at T2. Analyzing the mandible altera-
tion in the horizontal direction, it is observed in the 
overall average of measurement VRL-Pg a decrease of 
4.95 mm at T1, and an increase of 2.27 mm in T2. There 
were no statistical differences on the stability between 
genders, and the results in T2-T1 often presented the 
same tendencies.

DISCUSSION

Some authors stated the need of more studies to 
assess the stability of the bimaxillary surgery using 
rigid internal fixation for the correction of Class III 

Figure 7 - Differences T
1
-T

0
 and T

2
-T

1
 of the five measurements related 

with the horizontal movement of the mandible.
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malocclusion, because there were only five works in 
the literature until 2004, a small number for com-
parisons6,18 and several studies indicated the use of 
RIF because its advantages and, consequently, its in-
creased use.12,15,19

Patients show better treatment acceptance and 
comfort with the RIF, because without the need of us-
ing intermaxillary fixation, the recovery seems to be 
faster, as well as the performance of the orthodontist, 
speech pathologist and physiotherapist.

The skeletal relapse resulted from orthognathic 
surgical procedures occur in the first months after 
surgery.17 Most alterations in the soft tissue occurs 
within a year, but changes may occur up to 5 years 
after the surgery.11

The orthognathic surgery is a procedure where 
several factors can interfere on the success of the 
treatment, i.e., the stability.18 Several studies in litera-
ture show different results and indications, from sur-
gical procedure to the type of bone fixation used. They 
also emphasized the importance of further research, 
preferably with specific samples, ie, with the same 
type of skeletal alterations, because according to the 
diagnosis, a specific type of surgery is indicated. The 
values   found for the articulare point showed mainte-
nance of the condyle position in the vertical direction, 
an important factor for the stability of surgical proce-
dure and treatment.

From T1 to T2, all values of HRL-Pg and HRL-B 
showed a small reduction, and it was radiographically 
observed a better intercuspation, reducing the prema-
ture contacts in the post-operative period, along with 
the muscle adaptation to the new skeletal position, 
causing a counterclockwise rotation of the mandible, 
leaving a more anterior position, also evidenced by 
the posterior displacement of point PR at T1, and its 
return to baseline at T2. The measurement of ANS-Me 
also showed similar results, and they were different 
from those obtained in a study used as comparison,8 
since the authors found no alteration in the vertical 
direction in the relation between maxilla and man-
dible (Table 3 and 6; Fig 5) . 

The measurements, VRL-ANS, VRL-A, VRL-
PNS, Nperp-A e Co-A, showed similar results, ie, 
the differences T1-T0 and T2-T1 were statistically sig-
nificant, representing a maxillary advancement in 
T1, and this movement was very stable, according to 
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values assessed in T2, which compared to the results 
of other studies.6,7,14,19 A relapse of up to 2 mm in 
orthognathic surgery is clinically acceptable22 and 
no value in this study approached this value, prov-
ing the stability of maxillary advancement surgery 
(Tables 3, 4, 5 and 6; Fig 6). 

A procedure can be classified as very stable when 
there is 90% of chance of alterations lower than 2 
mm and barely any chance of more than 4 mm of 
post-surgical alteration.2 In this study 17 patients 
showed relapse lower than 2 mm according to anal-
ysis of obtained values in the measurements VRL-
ANS, VRL-A, and Nperp-A, and 18 patients showed 
relapse lower than 2 mm for VRL-PNS and Co-A, and 
no patient had relapse greater than 4 mm on these 
five measurements. Although many patients undergo 
a maxilla advancement greater than 6 mm, there was 
only one bone graft, and yet, it did not compromise 
the stability of the surgical moves, unlike those indi-
cated by other authors.24 25

With a similar result to that obtained on the ver-
tical direction, the measurement VRL-Ar showed the 
maintenance of condylar position after surgery, an 
important factor for stability (Table 4).

The horizontal movement of the PR point, rep-
resented by the measurement VRL-PR, suffered a 
posterior dislocation at T1. In the sagittal osteotomy 
of the mandible, the ramus must remain in the same 
position, as long as the technique is performed cor-
rectly, occurring alteration only on the position of 
the body of mandible. As previously reported, with a 
better intercuspation and muscular adaptation after 
surgery, there was a mandibular counterclockwise 
turn in T2, and the PR point went back to its initial 
position (Table 4).

Now, analyzing the mandibular alterations in the 
horizontal direction, it is noticed on the overall aver-
age of measurement VRL-Pg a relapse of 45.85%. The 
stability of point Pg was also analyzed in bimaxillary 
procedures with RIF by some authors, as it follows: To 
a setback of 5.43 mm there was a relapse of 2.90 mm or 
53.4%,9 in another study to a setback of 6,86 mm there 
was a relapse of 3.41 mm or 49.7%6 and in another for 
a setback of 3.56 mm there was a relapse of 1.96 mm 
or 55%19, similar results to the ones obtained in this 
study; it was obtained in another study21 a slightly 
higher result when compared to previous work, to a 

mandibular setback of 5.0 mm there was a relapse of 
3.2 mm, or 64%; and in another research14 it was found 
a very low relapse, and a mandibular setback of 5.7 mm 
and relapse of 1.1 mm or 19.3%.

From all 20 patients in the sample, four, or 20%, 
had relapses greater than 4 mm, seven, or 35%, had 
relapses between 2 and 4 mm, and nine, or 45%, had 
relapse less than 2 mm. The results were different 
when compared to another two studies, in 53% of pa-
tients in the first article there were relapses between 
2 and 4 mm, and in 11% of patients relapse greater 
than 4 mm,19 while in another, 27.3% of patients had 
relapses between 2 and 4 mm, and 27.3% relapse 
greater than 4 mm.9  

Two considerations are worth to remember: The 
higher the mandibular setback, the greater the rota-
tion of the proximal segment, therefore, it is more 
likely to relapse, this is due to changes in the spatial 
arrangement of muscles and soft tissues;9 and the oth-
er consideration is that the bimaxillary surgery pres-
ents less impact on the stretch of the soft tissues.21

The forward movement of the maxilla occurs due 
to anterior mandible rotation, because the condyles 
remain in the same cephalometric position,7 and this 
is verified in this study (Table 5; Fig 7). 

The influence of the stretching muscles and the 
difficulty to adapt to the new position are mentioned 
in some studies as important factors on the relapse of 
the mandibular setback, because with mastication the 
mandibular ramus tends to return to its initial incli-
nation.6,17,23 The performance of physiotherapists and 
speech therapists is crucial for muscle rehabilitation 
and post-surgical recovery.

There is greater influence of the amount of man-
dibular setback in bimaxillary surgeries,6 also remind-
ing that relapse can be caused by the altered posi-
tion of the condyle during surgery, less space for the 
tongue, and also the condylar growth.17

Patients with Class III malocclusion usually pres-
ent maxillary deficiency, and a lower positioning of 
the tongue and, after surgery, with mandibular set-
back and maxillary advancement, there is the need of 
working the correct tongue positioning and its func-
tion to not interfere in the stability.

The relapse in mandibular setback is related to the 
greater influence of the mandibular muscles, and be-
cause it is a movable bone, there are more possibilities 
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for errors in bone fixation and, consequently, for 
changing the position of the condyles. It must be em-
phasized that the bilateral sagittal osteotomy of the 
mandibular ramus is very suitable, because due to the 
separation of the ramus, the goal is to minimize the 
influence of muscle, since the surgical movement is 
performed on the body of the mandible.

Male patients showed a mean relapse of 44.00% 
in the measurement of VRL-Pg. Meanwhile, the 
female patients demonstrated a mean relapse of 
42.54%. These results were similar to those obtained 
in another study17 that also found slight relapse dif-
ferences between genders.

Lower values were obtained for the measurement 
VRL-B. For the overall average, there was a relapse of 
37.33%, with males showing a mean relapse of 38.24% 
and 36.26% for the females.

As previously seen, according to the results ob-
tained for the measurements HRL-Pg, HRL-B and 
ANS-Me, the horizontal relapse is related to mandib-
ular rotation. Another important factor for the stabil-
ity of mandibular surgery is the condylar adaptation, 
and remodeling may occur due to the new spatial ar-
rangement of the musculature.3,12

The size of the mandible, represented by the mea-
surement Co-Gn, presented lower relapse values 
when compared to the measurement VRL-Pg and 
VRL-B, because the used reference was the point Co, 
and this measurement was influenced by mandibular 
setback, and not by the counterclockwise mandibular 
rotation occurred in T2.

After evaluating the results of Nperp-Pg for male 
patients, is esthetically acceptable a more protruded 
mandible when compared to the treatment plan-
ning for female patients. The mean value for females 
was 0.33 mm at T0; -1,01 mm at T1 and -0.22 mm at 
T2. For male patients the mean value was 3.40 mm at 
T0; 0.49 mm at T1 and 2.00 mm at T2. For both gen-
ders these values were considered within the normal 
range15 (Table 5; Fig 7).

After the analysis of the bimaxillary surgical 
treatment result in patients with Class III malocclu-
sion, it was observed that the maxillary advancement 
procedure was very stable, but the mandibular set-
back may be influenced by factors such as muscle and 
cutaneous tissue and also because the bilateral sagit-
tal osteotomy of the mandible is technically a more 
difficult procedure, presenting greater horizontal 
relapse. It also should be emphasized the contribu-
tion of the diminished anterior and posterior facial 
height in this result.

The orthodontic-surgical treatment, with im-
proved techniques and a greater number of surgeons 
and medical centers, has become more accepted and 
accessible to the population, with clinical neat and 
stable results, reaching the patient’s esthetic goals.

Although the most evident skeletal changes occur 
in surgery, surgical correction and stability, depends 
on a well defined treatment protocol, with interaction 
of several professionals.

CONCLUSIONS

In accordance with the analyzed sample, and the 
methodology used in this study, it can be concluded:

1. The Le Fort I Surgery for maxillary advance-
ment with rigid internal fixation procedure 
was very stable in patients with Class III mal-
occlusion treated with bimaxillary surgery of 
maxilla and mandible.

2. There was lack of stability of mandibular set-
back in patients with Class III malocclusion 
treated with bimaxillary surgery, due to the 
counterclockwise rotation of the mandible, 
causing an anterior displacement by better 
post-operative intercuspation and the patient’s 
muscle adaptation to the new skeletal position.

3. Regarding stability there were no statistical 
differences between genders.
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