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ABSTRACT 

 

A key technique in orthognathic surgery for treating mandibular 

abnormalities is bilateral sagittal split osteotomy (BSSO). Several 

modifications have been made to the standard approach over time in 

an effort to improve surgical outcomes and reduce complications. 

With an emphasis on how these changes affect clinical outcomes and 

procedural efficiency, this paper offers a thorough analysis of these 

changes. Significant changes have been made to 

BSSO through technological advancements like virtual surgical 

planning and 3D printing, as well as enhanced instrumentation and 

surgical techniques. 

These advancements have resulted in reduced operating times, less 

postoperative morbidity, and more accurate osteotomies. Case studies 

highlight improved patient recovery and satisfaction and demonstrate 

the useful advantages of these changes. Furthermore, the higher 

efficacy and safety profiles of the modified BSSO procedures are 

highlighted by a comparative analysis with the traditional methods. 

The analysis also looks at potential future prospects for BSSO, 

highlighting the use of cutting-edge surgical techniques and new 

technologies. This amalgamation of past breakthroughs and present-

day progress highlights the dynamic character of BSSO, mirroring 

continuous endeavours to maximize surgical results and enhance 

patient care. By providing this thorough analysis, we hope to educate 

and direct medical professionals in using the best practices for BSSO 
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INTRODUCTION 
 

A key surgical technique in orthognathic surgery, bilateral sagittal split osteotomy (BSSO) is 

mainly used to treat mandibular deformities such prognathism, retrognathism, and 

asymmetries. Since its introduction in the middle of the 20th century, BSSO has undergone 

extensive improvements to maximize surgical outcomes and reduce complications. Even 

though the old method worked well, nerve damage, surgical instability, and extended 

recovery periods were common problems. Advances in surgical techniques and technologies 

in recent years have resulted in several variations to the original BSSO treatment. These 

include advances in soft tissue management, fixation techniques, and osteotomy design; also, 

state-of-the-art technology such as intraoperative navigation, virtual surgical planning, and 

3D printing have been incorporated. These advancements are meant to increase accuracy, 

shorten the duration of surgery, and better overall patient results. 

 

An extensive analysis of these changes and their implications for patient care and clinical 

practice are presented in this article. This review aims to enlighten and direct physicians in 

adopting the most effective techniques for BSSO by looking at historical developments, 

current advancements, and future trends. We demonstrate the ongoing development of BSSO 

and emphasize its critical role in furthering orthognathic surgery by carefully examining case 

reports and comparative analyses. 

 

HISTORICAL OVERVIEW 
 

Hugo Obwegeser initially presented bilateral sagittal split osteotomy (BSSO) as a ground- 

breaking method of treating mandibular abnormalities in the 1950s. Due of its capacity to 

achieve notable mandibular gains or setbacks with relative stability and predictability, this 

treatment quickly became popular. In order to realign the bone segments and address occlusal 

inconsistencies, the initial method divided the jaw in half along the sagittal plane. When 

BSSO first started out, it had to deal with problems including postoperative instability and 

relapse, as well as high rates of neurosensory abnormalities brought on by inferior alveolar 

nerve damage. These issues led to a number of changes intended to increase the procedure's 

effectiveness and safety. The design of the osteotomy was improved in the beginning to 

preserve the nerve and promote bone healing. 

 

More advances were made in the 1970s and 1980s, such as the use of robust internal fixation 

with screws and plates, which greatly enhanced postoperative stability and decreased the 

likelihood of recurrence. The advent of these fixation techniques was a significant 

advancement that improved patient recovery and allowed surgeons to produce more 

consistent results. The incorporation of supplementary techniques and technologies to 

enhance BSSO was observed in the latter part of the 20th century. New advances that 

improved precision and decreased intraoperative hazards include computer-aided surgical 

planning and the use of piezoelectric surgery for more accurate osteotomies. As 3D printing 

for personalized surgical guides, virtual surgical planning, and real-time intraoperative 

navigation progress, BSSO is still evolving today. 
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BILATERAL SAGITTAL SPLIT OSTEOTOMY 

 

 

SURGICAL MODIFICATIONS WITH BSSO 
 

Bilateral Sagittal Split Osteotomy (BSSO) has been modified multiple times since its 

introduction with the goals of increasing surgical accuracy, decreasing complications, and 

boosting patient outcomes. These adjustments cover a range of procedure-related topics, such 

as soft tissue care, fixation methods, and osteotomy design. The improvement of the 

osteotomy design is one important change. Chisels were first used to perform the sagittal 

split, which increased the danger of nerve damage. Improvements in surgical instruments, 

such the use of piezoelectric devices, have made it possible to make more accurate incisions, 

minimizing damage to the inferior alveolar nerve and lowering postoperative neurosensory 

deficits. 

 

Significant advancements have also been made in fixation procedures. The stability of the 

osteotomized segments has been significantly enhanced by the switch from wire fixation to 

stiff internal fixation with screws and plates. This change has shortened the healing period 

and decreased the chance of postoperative relapse, enabling an earlier return to normal 

function and nutrition. The treatment of soft tissues is another area that has to be changed. To 

improve healing and lessen postoperative discomfort and edema, strategies for minimizing 

periosteum disruption and cautious treatment of soft tissues have been devised. 

 

Moreover, BSSO has been transformed by the use of cutting-edge imaging technology. Better 

alignment and occlusal results can be achieved with precise surgical mapping made possible 

by preoperative virtual planning using 3D imaging. Precise implementation of the intended 

osteotomies is ensured by the use of 3D printed custom surgical guides. Together, these 

surgical adjustments reflect continued efforts to maximize patient care and surgical outcomes, 

making BSSO a safer, more reliable, and effective operation. 
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MODIFIED C OSTEOTOMY 
 

 

TECHNOLOGICAL ADVANCEMENTS IN BSSO 
 

Bilateral Sagittal Split Osteotomy (BSSO) has undergone a substantial technological 

transformation that has improved results, safety, and precision. The utilization of 3D printing 

and virtual surgical planning are two significant developments. Custom surgical guides can 

be made with 3D printing, guaranteeing precise osteotomies and ideal segment placement. 

With the use of cutting-edge imaging technology and computer software, virtual surgical 

planning allows for precise preoperative mapping, increasing the likelihood of obtaining the 

intended occlusal relationships. 

 

During surgery, intraoperative navigation devices offer real-time guidance that improves 

accuracy and lowers the possibility of mistakes. Furthermore, piezoelectric surgery has 

transformed methods for cutting bone. Compared to conventional instruments, it provides 

osteotomies that are more accurate and less painful, reducing nerve damage and promoting 

recovery. These technological developments constitute important improvements in the 

development of BSSO, since they collectively lead to more predictable surgical outcomes, 

shorter operative times, and improved patient recovery. 
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CLINICAL OUTCOMES 
 

Bilateral Sagittal Split Osteotomy (BSSO) has undergone a substantial technological 

transformation that has improved results, safety, and precision. The utilization of 3D printing 

and virtual surgical planning are two significant developments. Custom surgical guides can 

be made with 3D printing, guaranteeing precise osteotomies and ideal segment placement. 

With the use of cutting-edge imaging technology and computer software, virtual surgical 

planning allows for precise preoperative mapping, increasing the likelihood of obtaining the 

intended occlusal relationships. Real-time guiding during surgery is provided by 

intraoperative navigation devices, which improve accuracy and lower the possibility of 

mistakes. Furthermore, piezoelectric surgery has transformed bone-cutting methods by 

providing osteotomies that are more accurate and less painful than those performed with 

conventional instruments, reducing nerve damage and promoting recovery. 

Together, these technical developments result in fewer surgical mishaps, shorter recovery 

periods for patients, and improved surgical results overall. These achievements mark 

important milestones in the development of BSSO. Intraoperative navigation devices provide 

real-time guidance during surgery, reducing errors and increasing precision. Moreover, 

techniques for cutting bone have changed as a result of piezoelectric surgery. It offers less 

painful and more precise osteotomies than traditional tools, minimizing nerve injury and 

accelerating healing. Since they all contribute to better patient recovery, operating times that 

are shorter, and surgical outcomes that are more predictable, these technological 

advancements represent significant advancements in the development of BSSO. 

 

CHALLENGES AND LIMITATIONS IN BSSO 
 

Even with great progress, there are still a number of obstacles and restrictions associated with 

bilateral sagittal split osteotomy (BSSO). The possibility of nerve damage, especially to the 

inferior alveolar nerve, which might result in postoperative neurosensory abnormalities, is 

one of the main worries. This risk has been reduced by improved osteotomy procedures and 

the use of piezoelectric surgery, but it is still a significant consequence. 

 

New obstacles arise despite the benefits of technological breakthroughs like virtual surgery 

planning and 3D printing. Not all surgical center may be able to afford the substantial 

equipment and training costs required for these technologies. Furthermore, due to 

intraoperative anatomical variances, relying solely on preoperative virtual planning may 

occasionally result in differences during the real surgery. 

 

Fixation procedures are not without problems, despite advancements. Sometimes problems 

resulting from rigid internal fixation, like plate fractures or screw loosening, require 

additional surgery. 

 

Furthermore, precise surgical expertise and experience are necessary to provide the best 

possible results. Inconsistent outcomes can arise from variations in surgical proficiency 

among various practitioners and establishments. 
 

In conclusion, additional comprehensive longitudinal research is necessary to completely 

comprehend the long-term consequences and any drawbacks of the more recent alterations. In 

order to overcome these obstacles, enhance accessibility to cutting-edge technologies, and 
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improve methods for improved patient care in BSSO, more research and development are 

required. 

 

FUTURE DIRECTIONS IN BSSO 
 

Bilateral Sagittal Split Osteotomy (BSSO) is expected to undergo substantial progress in the 

future due to enhanced surgical methods and technological improvements. The ongoing 

development of virtual surgical planning and 3D printing is one encouraging option. It is 

anticipated that these technologies will become more affordable and accessible, enabling a 

wider use of them in clinical practice. Improved virtual planning tools will probably provide 

even more accuracy, enabling more precise and customized surgical results. 

 

Additionally, intraoperative navigation devices are expected to advance, offering high- 

resolution imagery in real-time that can reduce risks and enhance osteotomy accuracy. 

Robotics and augmented reality (AR) combined with BSSO have the potential to completely 

transform the process by decreasing surgical error rates, improving surgical efficiency, and 

providing unmatched precision and consistency. 

 

Tissue engineering and regenerative medicine are another important area of progress. 

Improved bone healing and shortened recovery periods could result from developments in 

growth factors and biomaterials. The development of minimally invasive surgical methods 

may also revolutionize BSSO by lowering postoperative problems and traumatizing the 

operation. 

 

Additionally, continuing studies into the molecular and genetic causes of mandibular 

abnormalities may result in new approaches to treatment and prevention that improve patient 

outcomes. All of these potential paths are intended to improve patient care for individuals in 

need of mandibular adjustments by making BSSO safer, more efficient, and more widely 

available. 

 

DISCUSSION 
 

The importance of Bilateral Sagittal Split Osteotomy (BSSO) in orthognathic surgery is 

highlighted by its ongoing development. Technological innovations that have improved 

surgical precision and patient outcomes include piezoelectric surgery, 3D printing, and virtual 

surgical planning. These developments have lowered risks, speed up recovery, and raised 

patient satisfaction level overall. 

 

Even with these developments, there are still challenges, especially with nerve damage 

management and guaranteeing uniform surgical results throughout surgeons. Advanced 

technologies are expensive and need specialized knowledge, which prevents their general 

use. Investing in training, conducting continuous research, and creating affordable solutions 

are all necessary to address these problems. 

 

Future developments in tissue engineering, robotics, and augmented reality provide potential 

for further revolutionizing BSSO. These developments may result in less intrusive methods, 

quicker healing times, and more individualized treatment regimens. 

 

Overall, while BSSO has made significant progress, more effort is required to overcome 

current hurdles and fully harness the potential of developing technologies. Improving patient 
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accessibility and providing thorough training are essential to guarantee that these 

developments benefit a larger patient base and raise orthognathic surgery standards of care. 

 

CONCLUSION 
 

Significant improvements have been made to Bilateral Sagittal Split Osteotomy (BSSO), 

resulting in improved accuracy, safety, and patient outcomes. Virtual surgical planning, 3D 

printing, and piezoelectric surgery are just a few of the technological advancements that have 

transformed the process. Future advancements in robotics, tissue engineering, and virtual 

reality promise even more improvements. Despite these advancements, problems such as 

nerve damage and access to cutting-edge technologies still exist. To get past these challenges, 

more training, research, and funding for innovative methods are needed. The continuous 

development of BSSO is indicative of its pivotal function in orthognathic surgery, as it aims 

to provide patients with increasingly efficient, customized, and easily obtainable healthcare. 
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