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Abstract 
Objective: To evaluate the change of intergonial width after bilateral 
sagittal split ramus osteotomy (BSSRO) in mandible. 

Materials and methods: A retrospective study was conducted involving 
40 adults patients underwent BSSRO at Oral and Maxillofacial Surgery 
Department, Mahidol University between 2003 and 2011. The participants 
were divided into groups based on gender and mandibular advancement 
or setback. Posteroanterior radiographs were taken for the participants at 
3 times: preoperative study (G0), initial postoperative study (G1) and 9 
months postoperative study (G2). The posteroanterior cephalometric 
radiographs were used to evaluate the distance of the intergonial width. 

Results: The intergonial width of male (111.01±6.72 mm) was 
signif icantly greater than that of female (100.56±6.93 mm). The 
intergonial width increased after either BSSRO advancement or BSSRO 
setback, but increased more in BSSRO advancement. In female group, 
the intergonial width increased more than in male group in both BSSRO 
advancement and BSSRO setback. The female group with BSSRO 
advancement increased the intergonial width statistical significantly both 
at initial postoperative study and 9 months postoperative study period 
while in male patients with BSSRO advancement the intergonial width 
increased statistically significantly at initial postoperative study but no 
statistically significantly increased at 9 months postoperative study 
period. 

Conclusions: The results showed that the intergonial width did change 
after BSSRO. Therefore, careful assessment of the intergonial width 
before surgery is required for good treatment plan.  
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Introduction  
 Orthognathic surgery nowadays is 
most effectively for correction of dentofacial 
deformities. Bilateral sagittal split ramus 
osteotomy (BSSRO) is the popular choice 
of treatment for mandibular deformities such 
as retrognathic mandible (Skeletal class II 
deformity) or prognathic mandible (Skeletal 
class III deformity).1-5 The mandibular osteotomy 
for correction mandible, developed from Hullihen 
in 1849, to Obwegeser in 1955.6 Nowadays 
mandibular osteotomies is common used modify 
by Hunsuck and Epker in 1978.2 Osteotomies of 
BSSRO can be performed by intraoral approach. 
This osteotomy divided mandible in sagittal 
plane to proximal segment and distal segment. 
The BSSRO has been advocated in almost all 
types of mandibular deformities for both vertical 
and horizontal mandibular movement.2,3,7,8 
 In orthognathic surgery, not only corrects 
the skeletal deformities but also changes the 
shape and position of the overlying soft tissue 
thus change the facial esthetic. The intergonial 
width is the distance between the gonion on 
both sides representing the lower facial width.9 
BSSRO can change the width of the lower 
face, which has an important role to the overall 
harmony of the face. Significant increasing 

or decreasing of the intergonial width may 
results in unsatisfied facial shape like wide 
and square face or triangular shape face.5,10,11 
Therefore, prediction of lower facial change 
after orthognathic surgery should be taken in 
account as an essential part of the diagnostic 
and treatment planning procedure of combined 
surgical-orthodontic therapy.12  
 The purpose of this study was to compare 
the change of the intergonial width after BSSRO 
in 3 different times: preoperative study, initial 
postoperative study, and 9 months postoperative 
study in case of the abnormalities of skeletal 
class II and III deformities. The surgical procedures 
were mandibular advancement and mandibular 
setback by Hunsuck and Epker methods, with 
miniplate fixation.

Materials and methods 
 Th is study was conducted as a 
retrospective study. This study was approved 
by the human research ethics committee of the 
faculty of dentistry and faculty of pharmacy, 
Mahidol University, Thailand (MU-DT/PY–IRB 
2013/004.0401).
 Figure 1. showed total 40 patients (15 
male and 25 female), underwent orthognathic 
surgery between 2003 to 2011. We devided in 

0

5

10

15

20

Le Fort I with BSSRO Le Fort I ( 2 pieces )
with BSSRO

Le Fort I ( 3 pieces )
with BSSRO

Only BSSRO

NUMBER OF PATIENTS IN TYPE OF SURGERY 

Number pa�ents

Figure 1 Number of patients in type of surgery



243The study intergonial width after bilateral sagittal split ramus osteotomy
Kiatanant Boonsiriseth, Buntoon Sitthikornsawat, Supreeya Tanpleerat, Natthamet Wongsirichat 

M Dent J Volume 36 Number 3 September-December 2016

BSSRO advancement and BSSRO setback 

BSSRO Advancement 
 Figure 2. showed number of patients of 
20 patients underwent BSSRO advancement, 
mean ages of 7 males were 27 years and mean 
ages of 13 females were 30 years (Table 1).

BSSRO Setback 
 Figure 3. showed number of patients of 
20 patients underwent BSSRO setback, mean 
aged of 8 males were 26 years and mean aged 
of 12 females were 24 years (Table 1).
 Total of 40 patients who had retrognathic 
mandible (Skeletal class II deformity) or prognathic 
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mandible (Skeletal class III deformity) underwent 
orthognathic surgery between 2003 to 2011, at 
the division of oral and maxillofacial surgery, 
Faculty of dentistry, Mahidol university received 
preoperative and postoperative orthodontic 
treatment were included for this study. Other 
craniofacial syndrome and cleft lip & palate 
patients were excluded.
 BSSRO for mandibular advancement or 
mandibular setback was performed according 
to Hunsuck and Epker methods. After complete 
split of the mandibular ramus, the dentition was 
placed in its normal position and held with 
miniplate fixation both sides.

 Patients’ data as general characteristics 
of the patients, method of surgery were 
collected from chart record. The posteroanterior 
cephalograms were recorded preoperative study 
(G0), initial postoperative study(G1) and 9 months 
postoperative study(G2) by the same Planmeca 
Proline EC®. The tracing the hard and soft 
tissue anatomy on the acetate tracing paper that 
is affixed to the posteroanterior cephalometric 
radiographs. All tracing were scanned by HP 
Scanjet G3110®. The intergonial width was 
calculated using Image pro plus version7® 
(Figure 4). 

Table 1 Demographic data of patients treated with BSSRO, gender, age

Surgical methods

BSSRO Advancement BSSRO setback

Gender Male Female Male Female

Number of patients 7 13 8 12

Mean ages (years) 27 30 26 24

Figure 4 Measument the intergonial width by Image pro plus version7®.
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 Mann-whitney test was used to assess 
the differences between gender of the intergonial 
width. Wilcoxon Signed Ranks test was used 
to assess the differences of the preoperative 
cephalometric data and the postoperative 
changes by operations. Probabilities of less 
than 0.05 were accepted as significant. Datas 
were present as mean±S.D. 
 Error of the measurement was determined 
by repeated measurements of the same 
posteroanterior cephalograms marks. A randomly 
selected 10 patients were reexamined at an 
interval of 7 days by the same observer. The 
error of the method was calculated as Standard 

error (Se) =  where d is the difference 
between double measurements and n is the 
number of double measurements.

Results 
 The method er ro rs in the l inear 
measurements were within 0.10 mm. No 
statistically significant difference was found in 
the repeated measurements of the same postero-
anterior cephalometric radiographs. Therefore, 

the repeatability of the landmark identification in 
the current study was generally acceptable.
 The intergonial width before surgery was 
111.01±6.72 mm in male group and 100.56±6.93 
mm in female group (figure 5). The intergonial 
width was significantly wider in male than 
female. (Mann–Whitney test, P <0.05)

BSSRO Advancement 
 Twenty patients underwent BSSRO 
advancement. The range of advancement in male 
is 5.29±2.43 mm and female is 3.19±2.30 mm 
(Table 2).

The study male patients in BSSRO 
advancement 
 Intergonial width in male at G0, G1 and G2 
are 110.74±6.81, 114.51±8.66 and 113.32±9.17 
mm respectively (Table2). The patients had 
an increased intergonial width with a mean of 
3.77±2.26 (G0-G1) and 2.58±3.08 (G0-G2) mm 
respectively (Table 3). Wilcoxon Signed Ranks 
Test showed significant change in the initial 
postoperative study but no significant change in 
9 months postoperative study. 

Figure 5 Intergonial width before surgery (G0) in male and female.
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The study female patients in BSSRO 
advancement
 Intergonial width in female at G0, G1 and G2 
are 100.39±7.45, 104.94±7.11 and 103.68±6.48 
mm respectively (Table2). The patients had 
an increased intergonial width with a mean of 
4.54±2.10 (G0-G1) and 3.28±2.39 (G0-G2) mm 
respectively (Table 3). Wilcoxon Signed Ranks 
Test showed significant change in both the initial 
postoperative study and 9 months postoperative 
study.

BSSRO Setback 
 Twenty patients underwent BSSRO 
setback. The range of advancement in male 
is 7.81±3.67 mm and female is 5.67±3.24 mm 
(Table 2).

The study male patients in BSSRO setback 
 Intergonial width in male at G0, G1 and G2 
are 111.24±6.81, 113.08±6.28 and 112.88±6.44 
mm respectively (Table2). The patients had 

an increased intergonial width with a mean of 
1.84±2.38 (G0-G1) and 1.64±2.42 mm (G0-G2) 
respectively (Table 3). Wilcoxon Signed Ranks 
Test showed no significant change in both 
the initial postoperative study and 9 months 
postoperative study.

The study female patients in BSSRO 
setback 
 Intergonial width in female at G0, G1 and G2 
are 100.75±6.65, 103.41±4.25 and 102.86±3.99 
mm respectively (Table2). The patients had 
an increased intergonial width with a mean of 
2.66±4.64 (G0-G1) and 2.11±4.50 mm (G0-G2) 
respectively (Table 3). Wilcoxon Signed Ranks 
Test showed no significant changes in both 
the initial postoperative study and 9 months 
postoperative study.

Discussion 
 BSSRO is well established as an 
orthognathic surgical procedure.2,3 It is effectively 

Table 2 The mean and standard deviation of the difference between before and after BSSRO of the intergonial 
width by gender and surgical methods.

The variables 
studied

Surgical methods

BSSRO Advancement BSSRO setback

Men Female Men Female

G0-G1 -3.77±2.26 -4.54±2.10 -1.84±2.38 -2.66±4.64

G0-G2 -2.58±3.08 -3.28±2.39 -1.64±2.42 -2.11±4.50
*Wilcoxon Signed Ranks Test (p <0.05)

Table 3 The distance of teeth movement and intergonial width in the patients with BSSRO.

The variables studied
Surgical methods

BSSRO Advancement BSSRO setback

Gender Male Female Male Female

Distance of teeth movement (mm) 5.29±2.43 3.19±2.30 7.81±3.67 5.67±3.24

The intergonial width (mm)

   - G0 (preoperative study) 110.74±6.81 100.39±7.45 111.24±7.09 100.75±6.65

   - G1 (early postoperatively) 114.51±8.66 104.94±7.11 113.08±6.28 103.41±4.25

   - G2 (9 months postoperatively) 113.32±9.17 103.68±6.48 112.88±6.44 102.86±3.99
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and widely used, because of good osseous 
healing, good stability after operation and 
has indication for wide range of deformities.1,3 
This technique is for correct the abnormalities 
of retrognathic mandible (Skeletal class II 
deformity) or prognathic mandible (Skeletal class 
III deformity).1,4 In the asian human, the majority 
of patients treated with BSSRO setback are 
skeletal class III deformity.5

 Mandibular advancement or setback may 
cause the proximal segment displaced laterally 
when there is bony interference between the 
proximal and distal segments after the osteotomy 
(figure 6). The proximal segment may move 
laterally or rotate three dimensionally. Despite 
the various methods to maintain the condyle in 
its natural position, the position of the proximal 
segment after surgery led to many horizontal 
and vertical changes of the mandible.2,5 
 The gonion is very useful in transverse 
displacement measurements after BSSRO 
because it can be repeated correctly.4 Intergonial 
width can basically measure from posteroanterior 
cephalometric radiographs, which is the most 
common and useful radiographic investigation 
for the intergonial width after BSSRO. The 
posteroanterior cephalometric radiographs can 
be easily taken to compare presurgically with 
postsurgically to determine the amount of 

surgical change. By assessment of these 
radiographs, many previous researches studied 
the changes of intergonial width.2-5,8,13 The 
change of intergonial width is potential to change 
facial esthetics.1 Human mandibular shapes vary 
with age, sex and race.14 Eversion of angle is 
characteristic of male and more inversion in 
female. Male mandibles have well developed and 
flaring gonial regions. The mandibular condyles 
are smaller in females.14 The intergonial width 
mean was 96±7 mm in male and 90±7 mm in 
female in the previous study.15,16 In this study 
done in asian human, a square mandible with 
prominent mandibular angles is seen,11 the 
mean of intergonial width was 111.01±6.72 mm 
in men and 100.56±6.93 mm in women. No 
previous research has studied the change in 
the intergonial width after BSSRO in a different 
gender group.

BSSRO Advancement
 Several studies have reported increase 
of the intergonial width following BSSRO 
advancement.2,8,13 Becktor et.al. assessed the 
postero-anterior cephalometric radiographs of 
the 37 patients with postoperative BSSRO 
advancement. The intergonial width increased 
5.6±3.05 mm and this change was found to be 
statistically significant.8 They also showed that 

Figure 6 The proximal segment is displaced laterally when there is bony interference between the 
proximal and distal segments after the osteotomy.
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these increased were related to the amount of 
horizontal movement.8 These findings were similar 
to the report from Angle et.al. They assessed 
the postero-anterior cephalometric radiographs 
of the 25 patients with postoperative BSSRO 
advancement. The intergonial width increased 
6.5±2.5 mm and this change was found to 
be statistically significant.13 This study, which 
divided the samples into male and female groups, 
the female groups found that the intergonial 
width increased statistically significantly both at 
initial postoperative study (4.54±2.10 mm) and 
9 months postoperative study period (3.28±2.39 
mm). Whereas in male patients, the intergonial 
width increased statistically significantly only 
at initial postoperative study (3.77±2.26 mm), 
but no statistically significantly increased at 9 
months postoperative study period (2.58±3.08 
mm).
 Although the intergonial width after 
BSSRO advancement increased in both male 
and female groups, but in female group the 
increase was more, which would be due to more 
inversion of the angle and less square shape 
of the body of mandible.14 After advancement 
the mandible by BSSRO, the intergonial width 
increased significantly in both group at initial 
postoperative study period. This increasing 
decrease at 9 months postoperative period (G0-
G2) with statistical significant in female group 
and without statistical significant in male group. 
Thus decreasing after times would be due 
to skeletal remodeling under influence of the 
adaptation of the both condylar head position 
and anteroposterior surgical relapse.5  

BSSRO Setback
 Several studies have reported increase 
of the intergonial width following BSSRO 
setback.3-5 Choi, et al. They assessed the 
postero-anterior cephalometric radiographs of the 
42 patients with postoperative BSSRO setback. 
The intergonial width increased 3.6±1.9 mm 

and this change was found to be statistically 
significant. The intergonial width at 21.7 months 
was 2.1±2.9 mm.4 BSSRO setback appears 
to cause flaring of the proximal segment, The 
condyle tended to rotated inward on the axial 
view and backward on the sagittal view by 
a statistically significant amount leading to 
discomfort in the temporomandibular joint (TMJ) 
and increase the intergonial width.4,5

 This study also found the increasing 
of intergonial width after BSSRO setback in 
early and 9 months postoperative study period 
both male (1.84±2.38; 1.64±2.42) and female 
group (2.66±4.64; 2.11±4.50) but no statistic 
significant. The intergonial width decreased 
after times from early to 9 months postoperative 
study period, that may be attributed to the 
transverse relapse or cortical bone surface 
remodeling.4,5,17 
 The increase was also more in female than 
male, like after BSSRO advancement. However, 
the increase of intergonial width after BSSRO 
setback were less than BSSRO advancement, 
that maybe due to the less interference of the 
posterior end of the distal segment on the 
proximal segment when mandible was setback. 
In conclusion, both BSSRO advancement and 
setback do increase the intergonial width of 
the mandible. This represents the wide lower 
face that results in poor esthetics, especially 
in female whose lower face width changed 
more than male. To prevent this disadvantage of 
BSSRO, the adequate reduction of interference 
between proximal and distal segment should 
be keep in mind before fixation. The adjunctive 
surgical procedure like angle reduction should be 
discuss with patient who has existent wide and 
prominent angle before orthognathic surgery.10   
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