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Abstract: 
Objective: The aim of this study was to assess skeletal relapse in patients who underwent 
mandibular setback by bilateral sagittal split ramus osteotomy (BSSRO) and osteosynthe-
sis wiring techniques. 
Materials and Methods: In this semi-experimental study, 10 patients (8 women, 2 men) 
with 3-8 millimeters overjet underwent mandibular setback with BSSRO, osteosynthesis 
wiring and inter maxillary fixation (IMF) techniques for 6-8 weeks. They were studied 
before (T0), immediately after (T1), and 6 months after surgery (T2) using clinical and 
cephalometric indices. Then, the maximum changes occurred in sagittal, rotational and 
vertical planes were evaluated in three time intervals (T1-T0), (T2-T0), and (T2-T1). Wil-
coxon paired test was used as a statistical approach for data analysis. 
Results: The highest degree of relapse occurred in the sagittal plane in mandibular setback 
surgery with BSSRO and osteosynthesis wiring and IMF techniques. The degree of re-
lapse was irrelevant of setback. In addition, no patient showed the amount of relapse war-
ranting another surgery after six months. 
Conclusion: BSSRO surgery with osteosynthesis wiring and IMF provides acceptable 
stability in mandibular setback. 
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INTRODUCTION 
Different techniques are developed to perform 
mandibular setback surgeries. The technique 
that is widely used is bilateral sagittal split ra-
mus osteotomy (BSSRO), which was intro-
duced by  Schuchard and modified by Dal 
Pont, Trauner and Obwegeser [1-3]. This tech-
nique is carried out intra orally for the correc-
tion of all mandibular deformities together 
with all fixation systems [4-6]. 
These important properties have made BSSRO 
technique a treatment modality for mandibular 
orthognathic surgeries. Although different sur-

gical techniques are developed and applied for 
mandibular setback, no published study exists 
with respect to the skeletal relapse and stabil-
ity in patients treated with these techniques in 
the literature. By definition relapse is any un-
expected change in skeletal or dental planes 
after the surgery, which is caused by improper 
or incorrect surgical techniques. This change 
occurs initially (i.e. immediately after sur-
gery), or gradually after the surgery. The 
causes of relapse comprises relocation of 
condyle, orthodontic treatment before and after 
the operation, muscular forces, growth factors, 
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tongue size and hypo-pharyngeal space, and 
distal teeth (root paralleling, interdigitation) 
Various methods such as osteosynthesis wir-
ing, rigid fixation with screw, or plate and 
maxillomandibular fixation are used in 
BSSRO technique for the placement of os-
teotomized pieces [1-5,7-14]. 
The degree of relapse in different methods of 
fixation is assessed by different studies in the 
field and contradictory results are reported [4-
7,12-13,15-19]. Therefore, the present study 
was conducted to assess the skeletal relapse 
after mandibular setback by BSSRO, osteosyn-
thesis wiring, and IMF techniques. 
 
MATERIALS AND METHODS 
In this quasi-experimental study, 10 patients (8 
women and 2 men) with the mean age of 23.3 
years (SD=6.9, range18-38 years) were studied 
over a period of one year. They were studied 
by clinical and cephalometric analyses before 
(T0), immediately after the surgery, which was 
not delayed for longer than seven days (T1), 
and six months after surgery (T2). All of the 
used cephalometric radiographs were taken by 
a single radiologist using the same equipment 
and existing radiology standards in order to 
establish similar situations for all cases. The 
changes during the surgery were measured by 
cephalometric indices. An expert of the field 
with no knowledge of either the nature of the 

study or succession of cephalometric data ana-
lyzed the cephalometric data. Rotational 
changes of mandible were measured by SN-
Pog, SNB, and SN-Symph angles. All the 
measurements were performed twice and in 
two consecutive days to avoid errors due to 
small differences, although these small differ-
ences were not significant. 
The changes that occurred in the sagittal axis 
of the mandible after the surgery were as-
sessed by reflecting points from B, symphysis 
and pogonion (B', Symp' and Pog') on the 
palatal plane and measuring their distances 
from the image of nasion (N') on this line (Fig 
1). 
For the assessment of vertical position of the 
mandible, the distances of menton, symphysis, 
and B from the palatal plane were measured.  
Dental landmarks were used only to measure 
the reverse overjet before the surgery and 
overjet after the surgery due to the changes 
occurred during the orthodontic procedure or 
adaptation during the surgery. 
All patients underwent the mandibular setback 
surgery by the same surgeon and using 
BSSRO, wiring osteosynthesis (a straight wire 
on the proximal edge of ramus between the 
proximal and distal parts), and IMF techniques 
for a period of 6 to 8 weeks. The data related 
to the changes were analyzed with Wilcoxon 
paired test. 

    
Table 1. Mean and standard deviation (SD) of different indicators changes. 

T2-T1 T2-T0 T1-T0 Indicators TimeVariables 
Mean  SD Mean SD Mean SD 

SNB 0.1 1.6 -4.2 * 2.8 -4.3 * 2.7 
SN-Pog 0 1.5 -2.6 * 3.5 -2.6 * 3.5 Angular  

SN-Symp 0.1 1.4 -4.3 * 2.4 -4.4 * 2.4 
B-B' 0.45 1.7 -0.75 3.6 1.2 3.9 

Me-Me' 0.2 2.9 -0.4 2.4 -0.6 3.6 Vertical  
Symp-Symp' 0.5 1.4 -0.4 3.3 -0.9 3.5 

B'-N' -0.8 3.7 5.5 * 3.8 6.4 * 5.7 
Pog'-N' -0.7 2.9 4.8 * 4.4 5.5 * 5.1 Sagittal  

Symp'-N' -1.8 * 3.9 4.9 * 4.9 6.8 * 6.3 
*P-Value<0.05, T0: Before surgery, T1: Immediate after surgery, T2: Six months after surgery 
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RESULTS 
All clinical and paraclinical results before 
(T0), immediately after (T1), and six months 
after the surgery (T2) were analyzed in three 
time intervals (T1-T0), (T2-T0), and (T2-T1). 
Statistical analysis showed that the changes of 
overjet during T0-T1, T0-T2, and T1-T2 were 
all significant. Based on the clinical findings 
related to the patients, none of the cases 
showed any lateral shift six months after the 
surgery. 
The degree of distal-proximal differences of 
the patients was between 3-8 mm. Among an-
gular indicators showing rotational changes of 
the mandible, the three indicators of SNB, SN-
Symph, and SN-Pog were statistically signifi-
cant in T0-T1 and T0-T2 intervals (Table 1). 
However, the changes occurred in these indi-
cators during T1-T2 period were not statisti-

cally significant. The small increase in these 
indicators points to the relative stability of the 
mandible with respect to rotational change af-
ter six months. 
Among vertical indicators, i.e. ME-ME', B-B' 
and Symp-Symp', changes found between be-
fore and immediately after the surgery were 
not statistically significant in spite of a minor 
reduction (Table 1). In addition, the changes 
occurred in these indicators between pretreat-
ment and six months after the surgery were not 
significant. A slight increase of the indicators 
was observed between six months and imme-
diately after the surgery with no significant 
results. The finding suggests that the sagittal 
mandibular surgery does not lead to significant 
changes in the vertical plane during and after 
the surgery. 
Considering the sagittal mandible changes, i.e. 
B'-N', Pog'-N', and Symp'-N', the changes be-
fore and immediately after the surgery in all 
three indicators were statistically significant 
(Table 1). In addition, the changes before, and 
six months after the surgery were significant. 
The indicators of B'-N' and Pog'-N' did not 
show significant changes between T1 and T2 
which suggests an acceptable stability in spite 
of small reduction. The Symp'-N' indicator 
showed a significant change between T1 and 
T2 suggesting a small relapse in the sagittal 
plane. 
 
DISCUSSION 
The present study shows that changes of over-
jet were statistically significant before and 
immediately after the surgery, before and six 
months after the surgery, and immediately and 
six months after surgery. Although no patient 
experienced reverse overjet, significant change 
of overjet in T2-T1 phase is an indication of a 
reduction in the degree of overjet over six 
months after treatment. The causes were adap-
tive movement and changes of the teeth during 
the period of IMF, as well as forward move-
ment and relocation of the mandible. 

Fig 1. Measurement of changes of the mandible's 
sagittal axis. 
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According to a study by Proffit et al [15] on 
patients who underwent mandibular setback 
surgery with the methods of VRO, BSSRO + 
osteosynthesis wiring and BSSRO + rigid fixa-
tion, overjet reduced slightly between immedi-
ately and six months after the surgery. How-
ever, the change of overjet between before and 
six months after the surgery was significant 
[15]. 
Considering the angular and rotational indica-
tors, the changes between before and immedi-
ately after the surgery were statistically sig-
nificant, but no indicator showed significant 
changes between immediately and six months 
after the surgery. All of these are indications 
of mandibular stability in terms of rotational 
changes in BSSRO and osteosynthesis wiring. 
The vertical changes of the mandible in phases 
T1-T0, T2-T0 and T2-T1 were not significant 
that indicates lack of any relation among these 
changes during BSSRO and osteosynthesis 
wiring surgery before and after the treatment. 
These results explain why none of the patients 
experienced open bite six months after the 
treatment. This finding is also reported by oth-
ers [7,5,13,18]. They observed no relation 
among vertical changes of the mandible during 
sagittal surgery and considered the relapse in 
the vertical plane to be very uncommon. 
In the sagittal plane, the changes of B'-N' and 
Pog'-N' indicators in the phases of T1-T0 and 
T2-T0 were statistically significant. In the T2-
T1 phase, a small and non-significant reduc-
tion was observed in the indicators of forward 
movement of the mandible. Significant change 
of Symp'-N' indicator was observed in T0-T1, 
T0-T2 and T1-T2 phases but the patients ex-
perienced a small forward movement. This 
finding coincides with other findings which 
reported great degrees of relapse in the sagittal 
plane [5,6,15,18]. 
None of the patients experienced a lateral shift 
after six months in the present study contra-
dicting the results achieved by Kobayashi et al 
[5]. The reason may be due to good occlusion 

achieved after the surgery in the present study 
and the presence of a smaller lateral shift 
(maximum 3 mm) in three patients before the 
operation. 
Minimum and maximum setback amounts 
were 3 and 8 mm respectively and little differ-
ences existed in the degree of stability among 
patients with varying degrees of setback, as 
determined by clinical and cephalometric ex-
aminations. The same results were obtained by 
others [12,18,14], who denied existence of any 
relation between the degree of relapse and 
mandibular setback. However, this finding 
contradicts with the studies of Kobayashi et al 
[5] and Rodríguez et al [16] who concluded 
that the greater increase of setback the greater 
increase in relapse. 
This difference may be due to the wide range 
of mandibular setback (1-12 mm) in the stud-
ies mentioned. This finding also suggests the 
multi-factorial nature of the relapse phenome-
non. In other words, the extent of mandibular 
setback in addition to other factors such as ef-
fects of various methods of fixation, muscular 
forces, quality of occlusion, etc. can affect the 
degree of relapse. It seems that no linear rela-
tion exists between the degree of setback and 
relapse [12,20]. 
The results suggest that BSSRO surgery with 
osteosynthesis wiring and IMF provides a rela-
tively good stability in the mandibular setback. 
In spite of a minor relapse that occurred in the 
sagittal plane and overjet, no patient showed 
any obvious change after six months compared 
to immediately after the surgery from a clini-
cal perspective. Moreover, there was no need 
for a second operation for any of the patients 
studied. 
Only in two patients, a small amount of for-
ward movement was observed after removal of 
IMF. Therefore, elastics were applied for two 
weeks after which the problem was resolved 
with the removal of the elastics. This is one of 
the benefits of the osteosynthesis wiring tech-
nique. 



Mohajerani et al. Skeletal Relapse after Mandibular Setback with two … 

2009; Vol. 6, No. 3 143

As shown in this study, the amount of setback 
does not have a great effect on the amount of 
post-operative relapse. In addition, it can be 
concluded that the skeletal relapse, as men-
tioned, is a multi-factorial phenomenon in 
general. Factors such as the amount of setback 
and the techniques used for stabilizing the os-
teotomized segments can play a role in the re-
lapse quantity, though no factor can be consid-
ered as the main cause in its reduction or in-
crease. 
 
CONCLUSION 
Considering the results, it can be concluded 
that the BSSRO surgery with osteosynthesis 
wiring and IMF provides a relatively good sta-
bility in the mandibular setback. This tech-
nique appears to be more appropriate than 
other techniques considering the acceptable 
stability, ease of use, few complications, and 
the lower associated costs. 
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