
During growth and development, maxillofacial 
structures develop depending on a number of ge-
netic and environmental factors. If the growth of 
these structures occurs disproportionately and ab-
normally, a dentofacial deformity occurs.1 Mild 

and moderate anomalies can be treated with ort- 
hodontic treatment alone, while severe disor- 
ders require surgery with regard to the mandible 
and/or maxilla, in addition to orthodontic treat-
ment.2 
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ABS TRACT Objective: The success of orthognatic surgery depends 
on careful physical examination, correct diagnosis and good treatment 
planning. The aim of this study was to determine the accuracy of pre-
surgical orthognatic planning and postoperative outcomes in single jaw 
or double jaw orthognathic surgery cases operated on in the Tokat 
Gaziosmanpaşa University Dentistry Faculty Department of Oral and 
Maxillofacial Surgery. Material and Methods: A total of 34 Class III 
patients were grouped in the form of bimaxillary osteotomy (Group 1), 
single jaw mandibular osteotomy with mandibular set-back (Group 2) 
and single jaw maxillary osteotomy with maxillary advancement 
(Group 3). Orthodontic analysis and measurements were performed on 
preoperative (T0), immediate postoperative (T1), 6 months (T2) and 
12 months (T3) lateral cephalometric radiographs. Results: Based on 
multivariate analyses, there was no statistically significant difference in 
any of the groups between our T1-T0 values (p>0.05), with the excep-
tion of the distance of the ANS point from the vertical reference point 
(p=0.004). To evaluate the recurrence rates, the values between the T2-
T1 and the T3-T1 periods were examined, and were not found to be 
statistically significant. However in Group 1, T3-T1 differences with re-
gard to VR-ANS (p=0.003) and VR-L1 (p=0.033) showed a statisti-
cally significant recurrence. Conclusion: This study showed that the 
orthognathic surgical plan resulting from the methods we used were 
transferred to the surgery correctly. In addition, besides the postopera-
tive orthodontic treatment, our techniques for fixation and osteotomy 
were effective in reducing the potential for relapse. 
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ÖZET Amaç: Ortognatik cerrahinin başarısı dikkatli fizik muayene, 
doğru teşhis ve iyi bir tedavi planlamasına bağlıdır. Bu çalışmanın 
amacı, Tokat Gaziosmanpaşa Üniversitesi Diş Hekimliği Fakültesi 
Ağız, Diş ve Çene Cerrahisi Anabilim Dalında opere edilen tek çene 
veya çift çene ortognatik cerrahi olgularında ameliyat öncesi ortogna-
tik planlamanın ve ameliyat sonrası sonuçların doğruluğunu belirle-
mektir. Gereç ve Yöntemler: Toplam 34 Sınıf III hasta, çift çene 
osteotomi yapılanlar (Grup 1), tek çene mandibular geriletme yapılan-
lar (Grup 2) ve tek çene maksiller ilerletme yapılanlar (Grup 3) olarak 
gruplandırılmıştır. Operasyon öncesinde (T0), operasyonun hemen son-
rasında (T1), 6. ay (T2) ve 12. aylarda ortodontik analiz ve ölçümler ya-
pılmıştır. Bulgular: Çoklu değişken analizlerine göre ANS noktasının 
dikey referans noktasına olan mesafesi (p=0,004) dışında, T1-T0 de-
ğerlerimiz arasında (p>0,05) grupların hiçbirinde istatistiksel olarak an-
lamlı bir fark yoktu. Nüks oranlarını değerlendirmek için T2-T1 ve 
T3-T1 dönemleri arasındaki değerlere bakılmış ve istatistiksel olarak 
anlamlı bulunmamıştır. Ancak Grup 1’de VR-ANS (p=0,003) ve VR-
L1 (p=0,033) açısından T3-T1 farklılıkları istatistiksel olarak anlamlı 
bir nüks görülmüştür. Sonuç: Bu çalışma, kullandığımız yöntemlerle 
oluşturulan ortognatik cerrahi planın operasyona başarıyla aktarıldığını 
göstermektedir. Ayrıca postoperatif ortodontik tedavinin yanı sıra os-
teotomi ve fiksasyon yöntemlerimizin de nüksü önlemede etkili olduğu 
görülmektedir. 
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Orthognatic surgery aims to correct these defor-
mations with various osteotomies/ostectomies. The 
success of orthognatic surgery depends on careful 
physical examination, correct diagnosis and correct 
treatment planning. In conventional orthognathic sur-
gery planning, 2D cephalometric analysis, photo-
graphs, dental models mounted on the articulator with 
facebow transfer and model surgery, are used. After 
facial and cephalometric analysis, the conventional 
procedure implements a two-dimensional treatment 
plan based on this analysis.3 Subsequently, with the 
use of surgical occlusal splints, orthognatic surgery 
planning is transferred to the operational procedure. 

The aim of this study was to determine the accu-
racy of pre-surgical orthognatic planning and postop-
erative outcomes in single jaw or double jaw orthog-  
natic surgery cases undertaken by an experienced sur-
geon in the Oral and Maxillofacial Surgery Department, 
Faculty of Dentistry, Tokat Gaziosmanpaşa University. 

 MATERIAL AND METHODS 
The study protocol was approved by Tokat 
Gaziosmanpaşa University Faculty of Medicine Clin-
ical Research Ethics Committee (17-KAEK-185, 
09.01.2018). This study included 34 patients who had 
skeletal Class III deformity and were operated on by 
an experienced surgeon in the department of oral and 
maxillofacial surgery. The patients were classified 
according to the surgical procedure used: Group 1 bi-
maxillary osteotomy (mandibular set-back+maxillary 
advancement), Group 2 mandibular osteotomy 
(mandibular set-back) and Group 3 maxillary os-
teotomy (maxillary advancement).  

Patients with Class III deformities, who had 
completed their skeletal growth and development and 
had no additional congenital anomalies or any defects 
origined by a trauma, were included in the study. For 
all patients, presurgical orthodontic treatment and or-
thognathic planning had been arranged. Those with 
congenital defects, deformities other than Class III, 
and missing follow-up data, were excluded. This 
study followed the Declaration of Helsinki on med-
ical protocol and ethics. Written informed consent 
was obtained from all patients included in the study. 

After final orthognathic plans had been settled, 
plaster casts of the patients were mounted on profes-

sional articulators by using facebows, and model sur-
geries were performed. The intermediate and final oc-
clusal splints to be used for the repositioning of the 
jaws during the surgery were produced as determined 
by the model surgery. 

All surgeries were performed under general 
anesthesia with nasotracheal intubation. We used Le 
Fort I osteotomy for the maxilla, and bilateral sagit-
tal split osteotomy (BSSO) for the mandible. We 
prefered the use of stepped Le Fort I osteotomy in-
stead of a straight bone cut (Figure 1). After the com-
pletion of the osteotomies, maxillary downfracture 
and mandible split operations were performed, and 
the jaws were brought to their new positions with the 
help of the intermediate and final occlusal splints pre-
pared by the orthodontic team, and the internal fixa-
tion procedures were then started. ‘L’ miniplates with 
4 holes and 16 miniscrews were used for maxillary 
fixation. Mandibular fixations involved the use of a 
total of two bicortical screws, two straight miniplates 
with 4 holes, and 8 miniscrews (Figure 2). Following 
the fixation procedures, the surgical sites were closed, 
primarily using 3.0 silk sutures, and an extraoral elas-
tic bandage was applied to reduce postoperative 
edema. 

All patients were hospitalized for 6 days postop-
eratively and antibiotics (ampisilin 1 g IV) and anti-in-
flammatory analgesic (dexketoprofen trometamol 50 
mg/2 mL IV) drugs were administered during this pe-
riod. At the postoperative sixth hour, patients started 
oral feeding with a liquid food-rich diet. 

In addition to preoperative radiographs (T0), lat-
eral cephalometric radiographs were taken immediate 
postoperatively (T1), at 6 months (T2) and at 12 
months (T3) after the operation, and analysis and 
measurements were performed (Figure 3, Figure 4, 
Figure 5, Figure 6). Initially, a horizontal reference 
plane (H) was created which passes over the sella-na-
sion plane at an angle of 7°. A vertical reference (VR) 
plane was then drawn from the nasion point, de-
scending at right angles from this plane. Three points 
in the maxilla (ANS, A, U1) and 3 points in the 
mandible (B, Pg, L1) were determined, and the dis-
tances of these 6 skeletal points to the VR in the sagit-
tal plane were measured. In addition, the amount of 
overjet was measured, and angular changes between 
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the palatal and mandibular planes and the sella-na-
sion were evaluated. 

The accuracy of orthognathic surgery planning 
was determined by an evaluation of the difference be-
tween T0 and T1. The amount of relapse was deter-
mined by an evaluation of the differences between 
T1-T2 and T1-T3.  

Descriptive analyzes were conducted to give in-
formation about the general characteristics of the 
study groups. Data in the form of continuous vari-
ables were expressed as mean±standard deviation; 
categorical variables were given as n (%). When 
comparing the means of the quantitative variables be-
tween the groups, the significance test of the differ-
ence between two means and one-way variance 
analysis were used. For the dependent groups, the sig-
nificance test of the difference between 2 spouses was 
used. p values less than 0.05 were considered to be 
statistically significant. Readily available statistics 
software was used in the calculations (IBM SPSS 
Statistics 19, SPSS inc., an IBM Co., Somers, NY). 

 RESULTS 
A total of 34 patients with a mean age of 21.47±4.75 
years were included in the study. The distribution of 
patients by gender and type of surgery is given in 
Figure 7. 
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FIGURE 1: Stepped Le Fort I osteotomy in maxilla (intraoperative image).

FIGURE 2: Fixation of mandibular segments by using hybrid fixation system (bi-
lateral 1 miniplate+1 bicortical screw).

FIGURE 3: Preoperative cephalometry digitized with Dolphin Imaging software. 
Red line: Horizontal reference line; Blue line: Vertical reference line.

FIGURE 4: Postoperative cephalometry digitized with Dolphin Imaging software.

FIGURE 5: Postoperative 6th month cephalometry digitized with Dolphin Imaging 
software.



In addition, the planned mandibular and maxillary 
movement amounts in each of the three groups, are as 
shown in Table 1.  

It is expected that the difference between the 
total amount of movement performed in the lower 
and upper jaws after orthognatic surgery operations, 
and the amount of overjet between preoperative (T0) 
and immediately after surgery (T1), will be the same. 
In the present study, when the T1-T0 overjet differ-
ence was compared with the total amount of move-
ment planned, no statistically significant difference 
was found in each of Group 1 (p=0.154), Group 2 
(p=0.380) and Group 3 (p=0.141) (Table 2). 

In this study, it was observed that there was no 
statistically significant difference between the values 
of the angular parameters SN-PP and SN-MP be-
tween T0 and T1 according to the type of surgery and 
sex (p>0.05). 
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FIGURE 6: Postoperative 12th month cephalometry digitized with Dolphin Imaging 
software.

FIGURE 7: The distribution of patients by gender and type of surgery. 

Mean SD Minimum value Maximum value 
Planned maxillary advancement (mm) 5.56 1.36 3.00 8.00 
Planned mandibular set-back (mm) -4.86 1.74 -9.00 -1.00 
Planned total amount of movement (mm) 8.70 2.82 4.00 14.00

TABLE 1: Planned amounts of mandibular and maxillary movement.

SD: Standard deviation.

Group 1 Group 2 Group 3 
Planned total amount of movement (mm) 10.17±1.96 5.88±1.65 5.5±1.71 
Overjet (mm) (T1-T0) 9.67±2.3 5.15±1.34 4.57±2.69 
p2 0.154 0.380 0.141

TABLE 2:  Comparation of planned total amount of movement and T1-T0 overjet.



When the difference of the VR-A values be-
tween T0 and T1 indicating the millimeter distance 
of the point A in the upper jaw to the vertical refer-
ence plane is compared with the planned maxillary 
movement amounts, there was an average difference 
of 0.403±2.431 mm between them, and this was not 
statistically significant (p=0.396). When the differ-
ence between the T0 and T1 distance of ANS in the 
upper jaw to the vertical reference plane, and the 
planned maxillary movement amount were com-
pared, the difference between the mean 1.674±2.742 
mm was found to be statistically significant 
(p=0.004). It was determined that the difference be-
tween the distance between T0 and T1 of the other 
maxillary point U1 to the vertical reference plane was 
0.914±2.820 mm and the difference was not statisti-
cally significant (p=0.104). 

The distance between T0 and T1 in terms of the 
distance between B, Pg and L1, which we base on the 
lower jaw, to the vertical reference plane was com-
pared with the planned amount of mandibular move-
ment. Accordingly, a mean difference of -0.800± 
3.748 mm was found between VR-B (T1-T0) and the 
planned mandibular movement, which was shown to 
be statistically insignificant (p>0.05). Likewise, there 
was a difference of -1.290±4.556 mm and 
0.396±3.590 mm between VR-Pg (T1-T0) and VR-
L1 (T1-T0) and planned mandibular movement, re-
spectively, which was found to be statistically 
insignificant (p=0.132, p=0.550). Table 3 shows a 
comparison between the changes in the distance be-
tween the points determined in the jaw to the vertical 
reference plane and the planned movement amounts. 

In order to evaluate the recurrence rates at the 6th 
and 12th months, the changes in the distance between 
the points in the lower and upper jaws to the vertical 
reference plane were examined between the T2-T1 
and T3-T1 periods. When T2-T1 differences in terms 
of VR-A, VR-ANS and VR-U1 values in the upper 
jaw were evaluated, no statistically significant dif-
ference was found in Group 1 and Group 3 (p>0.05). 
In addition, in Group 1 and Group 3, the T2-T1 dif-
ferences with regard to VR-B, VR-Pg, VR-L1 values 
weren’t statistically significant (p>0.05). When T3-
T1 differences were observed in the 12-month period, 
no significant difference was found in terms of VR-

A and VR-U1 values in Group 1, but there was a sta-
tistically significant difference in terms of the VR-
ANS value (p=0.003). Besides, in Group 1, the T3-T1 
differences in terms of the VR-B and VR-Pg values 
in the mandible did not show a statistically signifi-
cant difference (p>0.05). However, there was a sta-
tistically significant difference in terms of the T3-T1 
change of the VR-L1 value in terms of recurrence 
(p=0.033). No statistically significant difference was 
found between T3-T1 values in the lower and upper 
jaws in Groups 1 and 2 (p>0.05). The variations in 
terms of lower and upper jaw values between T2-T1 
and T3-T1 according to the type of surgery, are 
shown in Table 4. 

 DISCUSSION 
Dentofacial deformities mainly affect the jaws and 
dentition, and can seriously affect the quality of life 
of individuals. Depending on the different types of 
malocclusion seen in individuals with dentofacial de-
formities, they suffer from problems such as chew-
ing, biting, lip contact, swallowing and even 
breathing (obstructive sleep apnea). 

Although the prevalence of skeletal and dental 
Class III relationships among patients with orthog-
nathic surgery needs varies according to race, eth-
nic group and geographic region, studies have 
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Mean (mm) n SD p value 

PMxAd (mm) 5.563 27 1.355 0.396 

VR-A (mm) (T1-T0) 5.159 27 2.186  

PMxAd (mm) 5.563 27 1.355 0.004 

VR-ANS (mm) (T1-T0) 3.888 27 2.502  

PMxAd (mm) 5.563 27 1.355 0.104 

VR-U1 (mm) (T1-T0) 4.648 27 2.615  

PMdS (mm) 4.856 30 1.737 0.252 

VR-B (mm) (T1-T0) 4.056 30 4.548  

PMdS (mm) 4.856 30 1.737 0.132 

VR-Pg (mm) (T1-T0) 3.566 30 5.401  

PMdS (mm) 4.856 30 1.737 0.550 

VR-L1 (mm) (T1-T0) 5.253 30 4.075

TABLE 3:  Relationship between the skeletal 
points-VR distances and planned jaw movement amounts.

SD: Standard deviation; PMxAd: Planned maxillary advancement; VR: Vertical refe-
rence line; PMdS: Planned mandibular set-back.



shown that the prevalence is generally higher than 
Class I and Class II.4-7 The current study also in-
cluded only patients with Class III deformity, most 
of whom (76%) required bimaxillary orthognathic 
surgery. 

In the present study, all maxillary advancements 
were performed using stepped Le Fort I osteotomy. In 
conventional Le Fort I osteotomy, the osteotomy line 
is inclined in the anteroposterior direction due to the 
length difference of the tooth roots and the zygomatic 
butress in position.8 When the maxilla is brought for-
ward due to this inclination, it also moves upwards, 
and anterior rotation is observed in the mandible that 
is positioned accordingly. As a result, vertical dis-
tances are changed.9 Since no change in vertical dis-
tances was desired in the orthognathic surgery 
planning of the all cases considered in this study, 
stepped Le Fort I osteotomy was preferred. 

In the past, and up to the present, many surgeons 
placed miniplates and screws bilaterally, both in the 
anterior piriform opening and in the posterior maxil-
lary butress area for skeletal fixation after Le Fort I 
osteotomy. According to some authors, only 1 mini-
plate placed on either side of the anterior piriform 
opening is needed to prevent or reduce recurrence.10 
In the present study, 4 “L” shaped miniplate fixations 
were used bilaterally, which is the most common 
technique for fixation in patients undergoing Le Fort 
I osteotomy. In this way, the need for intermaxillary 
fixation was eliminated by providing a rigid fixation, 
and the possibility and rate of relapse was reduced. 
In one study, Ataç et al. found that using the 4-plate 
fixation method in the anterior piriform area and the 
zygomatic buttress area, the stress in the bone struc-
tures, and the von Mises stress that caused the defor-
mation of the plates, were significantly lower than 
using the 2-plate method.11 This shows that enormous 
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Mean difference p value 
Group 1 VR-A (T2-T1) -0.535±0.328 0.678 

VR-A (T3-T1) -0.661±0.374 0.524 
VR-ANS (T2-T1) -0.861±0.336 0.093 
VR-ANS (T3-T1) -1.065±0.272 0.003 
VR-U1 (T2-T1) 0.848±0.554 0.817 
VR-U1 (T3-T1) 1.035±0.465 0.200 
VR-B (T2-T1) 1.026±0.569 0.486 
VR-B (T3-T1) 0.991±0.690 0.967 
VR-Pg (T2-T1) 1.578±0.658 0.136 
VR-Pg (T3-T1) 1.539±0.779 0.343 
VR-L1 (T2-T1) 0.670±0.634 1.000 
VR-L1 (T3-T1) 1.474±0.493 0.033 

Group 2 VR-A (T2-T1) -0.975±0.786 1.000 
VR-A (T3-T1) -2.000±0.898 0.200 
VR-ANS (T2-T1) 0.650±0.806 1.000 
VR-ANS (T3-T1) -1.025±0.651 0.754 
VR-U1 (T2-T1) 0.025±1.329 1.000 
VR-U1 (T3-T1) 0.150±1.114 1.000 

Group 3 VR-B (T2-T1) 0.286±1.031 1.000 
VR-B (T3-T1) 0.486±1.252 1.000 
VR-Pg (T2-T1) 0.429±1.192 1.000 
VR-Pg (T3-T1) 0.814±1.412 1.000 
VR-L1 (T2-T1) 1.129±1.149 1.000 
VR-L1 (T3-T1 0.629±0.894 1.000

TABLE 4:  The variations of lower and upper jaw values between T2-T1 and T3-T1 according to the types of surgery.

VR: Vertical reference line.



mechanical advantages are achieved, especially when 
4 ‘‘L’’ shaped plates are used in pure maxillary ad-
vancements without impaction. 

Among the osteosynthesis methods used in 
BSSO, the use of bicortical screws and miniplates has 
been documented in clinical and laboratory studies 
with reliable results.12-14 In 2010, Rieberio-Junior et 
al. found higher strength with regard to displacement 
in hybrid system groups using a locked or conven-
tional miniplate with a bicortical screw.15 In a similar 
study, the stability of a 6 fixation system was evalu-
ated, and it was found that the hybrid system (1 mini-
plate+1 bicortical screw) that we used for fixation of 
the mandibular segments, showed the highest stabil-
ity.16 In the present study, the aim was to combine the 
advantages of bicortical screws in fixation with the 
mechanical advantages of moncortical screws. 

The first focus of the present study was to deter-
mine the accuracy of the planning, and the use of os-
teotomy and fixation techniques, by comparing the 
consistency between the results obtained after the op-
eration and the amount of movement envisaged in or-
thognathic planning. First of all, orthognathic 
planning was undertaken by means of various meas-
urements, analyzes and simulations on cephalome-
tries, digitized using Dolphin Imaging (DI) software 
(Dolphin Imaging and Management Solutions, 
Chatsworth, Calif., USA). The plaster models ob-
tained by measuring our patients were then trans-
ferred to a professional articulator using a facebow, 
and model surgery was performed. Intermediate and 
final splints were produced in this way. It can be 
thought that this process, which is a combination of 
digital and manual stages, can make it difficult to 
transfer the planned amounts of movement to the op-
eration accurately. A wide range of commercial or-
thodontic planning software is available. Of these, DI 
is increasing in popularity. In a study by De Lira Ade 
et al., it was found that the surgery outcome predic-
tion obtained by using the DI software showed a high 
correlation with the actual results.17  

The use of a facebow in the transfer of the max-
illary model to the articulator provided a reliable view 
when it comes to estimating the distance between the 
dentition and the intercondylar hinge axis. In this 

way, the sensitivity of the planning increases. In some 
studies, it has been found that some errors may 
occur during the transfer of the planned movement 
amount to the model surgery, but these errors 
caused no statistically significant difference be-
tween the plans and the results obtained preopera-
tively.18 

In this study, the authors used a combination of 
DI software and traditional model surgery. When the 
results were examined, it was seen that the difference 
between the amount of planned movement of the 
jaws and the amount of movement obtained immedi-
ately after the operation, were compatible with each 
other. In the upper jaw, only the difference in terms 
of the ANS point was statistically significant, while 
in the mandible the same difference wasn’t statisti-
cally significant for any points. In cases where the 
maxilla was moved forward after the Le Fort I os-
teotomy, nasal changes, such as an increased alar 
base width and the upward tip of the nose can be 
seen.19-25 In the present study, contouring and reduc-
tion was performed in ANS in order not to cause any 
change in nasal aesthetics in some of the cases with 
maxillary advancement. Therefore, it is thought that 
the reason for the difference between the planned 
amount of maxillary movement at the ANS point, and 
the amount of surgical movement achieved, was sta-
tistically significant. 

Many studies in the literature indicate that the 
postoperative recurrence rate is closely related to the 
size of the movement in the jaws. Especially when 
the amount of movement is performed within certain 
limits (<10 mm), the linear measurements in the 
skeletal structures remain stable, and this does not 
make a significant change in soft tissues.26-30 How-
ever, Han et al. reported that the relapse seen in pa-
tients treated with BSSO for mandibular prognatism 
was not related to the amount of setback, but to the 
clockwise rotation of the proximal segment intraop-
eratively.31 Accordingly, the difference in the verti-
cal distance between the lower boundaries of the 
proximal and distal segments in the vertical os-
teotomy line is the most predictive factor for the in-
traoperative rotation of the proximal segment. In the 
present study, in order to prevent this effect in each 
mandibular setback patient, whether there was a step 
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due to level difference between the lower edges of 
the proximal and distal segments, was manually 
checked pior to the fixation process. On the cephalo-
metric radiographies, the angular changes due to ro-
tation in the jaws were evaluated by analysing the 
change of SN-MP and SN-PP angular parameters. 
When the angle differences between T0-T1 were ex-
amined to evaluate the degree of intraoperative rota-
tion and T2-T1 and T3-T1 to evaluate postoperative 
changes, it was concluded that the mean differences 
for the SN-PP and SN-MP parameters were <1° and 
were therefore not statistically significant. This is one 
of the findings explaining the high stability that the 
authors achieved in the postoperative period. 

The main limitations of this study were the low 
number of samples and the fact that the number of 
patients does not show homogeneous distribution 
among the groups. It is thought that this problem 
can be overcome by including more cases in the 
study. In addition, since digitized 2D cephalome-
tries were used in this study, the analysis covered 
only the vertical and sagittal planes. Asymetries, 
occlusal cant and midline deviations could not be 
evaluated due to the lack of 3D cephalometric im-
ages of the patients. When different amounts of sur-
gical movements were performed between the right 
and left sides in the mandible or maxilla of the pa-
tient, the average value of the 2 sites was taken into 
consideration. Due to no changes being planned in 
vertical distances, the authors did not consider dif-
ferences in the vertical plane. 

In addition, the authors left the final splints that 
they fixed intraoperatively to the upper jaw for 2 
weeks in order to guide the occlusion during the early 
recovery period. As a result, in some of the T1 
cephalometries, the teeth could not come to full oc-
clusion due to splints in the mouth. In order to pre-
vent this situation from causing differences and 
statistical errors in the same patients or between pa-
tients, the mandible was autorotated to provide con-
tact between the incisors using the “autorotate” 
feature of the DI software in the T1 cephalometric 
drawings with the final splint. In a study bt Jakob-
sone et al., a similar situation was encountered, and 
standardization was attempted through the method 
of autorotation.27 

 CONCLUSION 
In the present study, orthognathic surgery plans that 
were created as a result of orthodontic analyzes per-
formed on 2D cephalometries digitized by DI soft-
ware, were transferred to the operation correctly by 
using intermediate and final splints which were man-
ually produced through the use of model surgery. In 
all cases, the planned movement amounts in the sagit-
tal plane were achieved by using stepped Le Fort I 
osteotomy in the maxilla and BSSO in the mandible, 
with the exception of ANS points in the maxilla. No 
statistically significant relapse was seen during the 6 
and 12 month follow-up periods. The authors believe 
that the hybrid fixation system in the mandible, and 
4 miniplate fixations as used in the maxilla, have 
great effect in reducing recurrence. Other factors that 
are similarly effective are keeping the orthognathic 
movement size low, and preventing early recurrences 
with the use of postoperative orthodontic treatment. 
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