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The bilateral sagittal split osteotomy 
(BSSO) is a procedure commonly used 
to correct deformities of the mandible. 
Since its inception in the 1950s, the 
BSSO has undergone many 
modifications and adjustments that were 
developed in order to improve the 
predictability of the bone split, as well as 
to reduce the risk of damage to the 
inferior alveolar nerve (IAN). We 
describe a modified technique that 
improves further on these two 
objectives. We incorporate cutting-edge 
computer-aided design (CAD) and 
computer-aided manufacturing (CAM) 

Our method begins with pre-operative 
fine-slice CT of the facial bones to 
virtually plan the surgery. This also 
allows the precise delineation of the 
course of each mandibular canal, as 
studies have shown these to be highly 
variable1-3. 

Once the virtual surgical plan (VSP) is 
complete, patient-specific 3D-printed
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titanium buccal and lingual cutting 
guides and osteosynthesis plates are 
created. Nerve-preserving features of 
the buccal guide include a protective lip 
for the Hunsuck manoeuvre at the lower 
border (Fig 2), a bevelled osteotomy 
guide through the buccal cortex to 
visualise the nerve, and a scalloped 
anterior end to avoid the mental foramen 
(Fig 3). Predictive hole positioning is 
incorporated into the method. Pre-drill 
hollow cylinders in the buccal guide 
correspond to final screw positions once 
the anterior segment has moved to final 
position and plates are introduced. 

The lingual guide has a shelf at the level 
of the lingula with precise angulation

and depth that ensures the osteotomy 
through the lingual cortex is above the 
mandibular foramen and therefore safely 
away from the nerve. The same 
CAD/CAM and VSP technology can be 
used to add in a genioplasty as seen 
below. 

place among them, achieving 
predictable splits whilst significantly 
reducing the risk of damage to the IAN. 
A systematic review of 3D printing in 
orthognathic surgery by Lin found that 
3D printing shortens operative time, 
increases safety, improves predictability 
of surgical outcomes. They also found 
that they improve translation of the 
virtual surgical plan to the actual 
surgery, reduce errors, and reduce 
operative complexity.7 These findings 
certainly correlate with our experience 
using this technology. We anticipate that 
this and similar methods and technology 
will become gold standard in the future 
for these procedures.  We do emphasise 
that surgical skill and knowledge must 
be maintained so that unexpected 
changes to the virtual plan can be dealt 
with in theatre. 

Figure 1: Left: Protective lip at lower border (buccal 
guide). Right: Lingual guide and shelf

Figure 3: Buccal and genioplasty guides

We have reviewed other recent 
modifications to the BSSO4-6 (and similar 
maxillary orthognathic techniques), and 
believe that the method we describe holds 
a uniquely reliable, advanced and safe 


