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ABSTRACT 
 

Nowadays bilateral sagittal split osteotomy (BSSO) is the most common technique for treatment of 
mandibular skeletal deformities. One of the most sensitive stages in BSSO is recognition of inferior 
alveolar nerve entrance. This technical note presents a noble and safe approach for medial 
osteotomy in BSSO which is based on anatomy of mandible during the surgery. In this approach 
osteotomy initiates at the junction of buccal and lingual cortices of ramus and will continue parallel 
to buccal cortex and in the same direction with sagittal cut. Compared to conventional BSSO 
technique, less neurosensory complications, risk of condylar sagging and bad splitting are 
expected in suggested modification. The operation time, healing and recovery periods are shorter, 
which cause more convenience for both surgeon and patient. 
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1. INTRODUCTION 
 
Nowadays bilateral sagittal split osteotomy 
(BSSO) is the most common technique for 
treatment of mandibular skeletal deformities                 
[1-3]. Despite its advantages such as mandibular 
3-D relocation, appropriate bony contact and 
using rigid fixation [4], it has several 
disadvantages and complications. Some of the 
most common complications are bad splitting, 
neurosensory disturbance and inferior alveolar 
nerve injuries [3-5].  
 
Since introduction of BSSO technique by 
Obwegeser and Trauner in 1957 till now [6], 
there were lots of technical modifications with 
purpose of decreasing the risk of unwanted 
complications during and after surgery. Some of 
these modifications are based on alteration of 
osteotomy cut lines [7]; other modifications are 
through employing new devices and instruments 
such as piezosurgery, endoscope, separator and 
bone splitter [4-8]. Some individuals use para-
clinical examinations (CT-scan, radiography, 
etc.) or anatomical landmarks for performing 
safer osteotomy during surgery and reducing 
complications [9,10]. 
 
Medial dissection of ramus for recognition of 
inferior alveolar nerve is one of the most precise 
stages in BSSO. Risk of injury to inferior alveolar 
nerve is the highest in this stage. The more 
extensive medial dissection and nerve 
exploration result in more neurosensory 
complications and longer nerve recovery period 
[11-13]. 
 
This technical note presents a noble and safe 
approach for medial osteotomy in BSSO which is 
based on anatomy of mandible with least 
dissection during the surgery. 
 

2. METHODS 
 
Based on the normal anatomy of mandible, from 
the region of the upper molar toward mandibular 
ramus, lingual cortex and buccal cortex gradually 
come closer together and bone marrow spaces 
decrease. Before sigmoid notch, these two 
cortices join together, so in this region ramus 
contains cortical bone purely except in condylar 
neck. This junction area can easily be recognized 
during surgery (Fig. 1). 
 
In this approach, after subperiostal elevation of 
oral mucosa from external oblique ridge and 
exposure of coronoid process, medial dissection 

will be continued until reaching to junction area of 
two cortices. No attempt performs to expose 
sigmoid notch or mandibular foramen in this 
approach (Fig. 2). 
 

 
 

Fig. 1. Light emission pattern in a dry 
mandible. The more volume of bone marrow 

spaces, the less translucency of bone and the 
darker view. The modified osteotomy line is 
drawn at the junction of buccal and lingual 

cortices 
 

 
 

Fig. 2. Exposure of coronoid process and 
junction of buccal and lingual cortices. No 
attempt has been done to expose sigmoid 

notch and mandibular foramen 
 
After recognition of junction area, osteotomy cut 
will be done parallel to buccal cortex and in the 
same direction with sagittal cut applying 
reciprocating saw in 25mm depth (Fig. 3). After 
completing this cut and reaching to cancellous 
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bone, sagittal osteotomy will be continued limited 
to cortical bone thickness in downward direction 
(Fig. 4). Then buccal cut will be done. Mandibular 
splitting will be accomplished easily by applying 
two osteotomes at the beginning and ending of 
sagittal cut (Fig. 5).  

 

 
 

Fig. 3. A and B, direction and antero-posterior 
dimension of osteotomy. Note the paralleling 
of saw with buccal cortex of mandible and the 

relation between saw and mandibular 
foramen. C, Osteotomy cut begins at top of 
the junction of buccal and medial cortices 
and will be done parallel to buccal cortex 

 
3. DISCUSSION 
 
In conventional protocol of BSSO, the first step is 
to determine the location of mandibular foramen 
and exploration of neurovascular bundle. The 

amount of manipulation of soft tissue in medial 
mandibular ramus is related to post-surgical 
neurosensory deficits [11-13]. In the current 
modification, lower risk of nerve damages is 
anticipated. The nerve exposure is not required 
in this method; thus less soft tissue dissection 
and less neurosensory disorders are expected. 

 

 
 

Fig. 4. The similar direction of medial and 
sagittal osteotomy lines 

 

 
 

Fig. 5. The splitted ramus. Note the same 
thickness of bone in all length of buccal 

cortex 
 

According to literatures, the maximum distance 
between anterior border of ramus and posterior 
border of mandibular foramen in different 
populations is less than 25 mm [14,15]. In the 
suggested method the primary entrance of saw is 
approximately 25 mm to ensure that the medial 
osteotomy line is beyond the mandibular 
foramen. 



 
 
 
 

Samandari et al.; BJMMR, 17(3): 1-5, 2016; Article no.BJMMR.26880 
 
 

 
4 
 

During medial ramus osteotomy in conventional 
BSSO, over approximation of horizontal 
osteotomy line to lingual or buccal cortical plates 
may cause bad splitting. In proposed technique, 
paralleling of medial osteotomy with buccal 
cortex of ramus results in lower risk of bad 
splitting. 
 
Incomplete osteotomy in the crossing point of 
medial and sagittal cuts is a significant problem 
in common BSSO procedure. Possible outcomes 
include stress accumulation, resistance in 
splitting, and bad split. However in current 
modification, the medial and sagittal osteotomy 
lines are aligned in a similar direction. Thus the 
stress accumulation and resistance in splitting 
are reduced and faster osteotomy and splitting is 
achievable. 
 
When conventional BSSO procedure is 
considered for superior repositioning or counter-
clockwise rotation of distal part of mandible, a 
small bony fragment should be removed superior 
to the medial osteotomy line. It will cause passive 
repositioning of distal part without any 
interference to proximal segment [16]. Since in 
proposed technique the medial and sagittal 
osteotomy lines are in a similar pathway, removal 
of bony interference is not required. Thus it will 
facilitate passive repositioning of segments and 
will reduce the probability of condylar sagging. In 
addition, because of telescopic splitting, large 
bony contact and fewer gaps between the 
segments will achieve. 
 
All of the osteotomies in current modification are 
made with saw and no rotary devices are 
required. Thus the risk of overheating and 
twisting the soft tissue around rotary devices are 
resolved. Also the risk of nerve transection and 
neurosensory damages are reduced because of 
reciprocating motion of device along the nerve 
pathway. 

 
However because of less exposure of medial 
table of ramus, the access to surgical site is 
more difficult in proposed technique. On the 
other hand, the control of saw is not as simple as 
rotary devices, especially for novice surgeons. 
 
Although the junction of buccal and medial 
cortices of ramus is far lower than the top of 
coronoid process, high medial cut might be a 
deterrent to mandibular functionality, especially 
in cases of huge mandibular advancement or 
correction of severe long face. So that great 
anterior and upward relocation of distal segment 

of mandible might interfere with maxillary molar 
region and zygomatic buttress. 
 

4. CONCLUSION 
 
Compared to conventional BSSO technique, less 
neurosensory complications, risk of condylar 
sagging and bad splitting are expected in 
suggested modification. The operation time, 
healing and recovery periods are shorter, which 
cause more convenience for both surgeon and 
patient.  
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