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INTRODUCTION 

Profound mandibular deficiency with its characteristic 

features of a receding mandible, retrognathia or 
micrognathia is a complex craniofacial anomaly that 

causes marked impairment of facial esthetics, dental 

occlusion, mastication, speech and psychosocial health 

[1]. Patients with severe mandibular hypoplasia may also 

face functional problems such as obstructive sleep apnea, 
temporomandibular joint disorders, airway obstruction 

and decreased efficiency of mastication which  
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ABSTRACT 

 

Background:Severe mandibular deficiency presents significant functional and esthetic challenges, often requiring 

surgical correction. Orthognathic surgery (OS) has long been the conventional treatment, while distraction osteogenesis 
(DO) has emerged as an alternative offering gradual skeletal and soft-tissue adaptation. This study aimed to compare 

DO and OS in terms of skeletal stability, occlusal correction, airway improvement, esthetic outcomes, and postoperative 

complications. 

Materials and Methods:A prospective comparative study was conducted on 60 patients with severe mandibular 
deficiency, divided equally into two groups: Group I (n=30) underwent DO and Group II (n=30) underwent OS. 

Preoperative and postoperative assessments included cephalometric analysis, occlusal evaluation, airway measurements, 

esthetic satisfaction surveys, and complication records. Patients were followed up at 6 and 12 months postoperatively. 
Data were analyzed using SPSS software with significance set at p<0.05. 

Results:Both groups achieved comparable mandibular advancements (~10 mm) and occlusal corrections. DO 

demonstrated significantly lower relapse at 12 months (0.9 mm vs. 2.4 mm; p<0.001) and greater airway improvement 
(55.2 mm² vs. 41.8 mm²; p=0.002). Esthetic satisfaction was slightly higher in the OS group, though not statistically 

significant. DO was associated with more device-related complications, while OS had higher rates of relapse and 

neurosensory disturbances. 

Conclusion:Both DO and OS are effective in correcting severe mandibular deficiency. DO offers superior skeletal 
stability and airway benefits, whereas OS provides immediate esthetic outcomes with a shorter treatment duration. 

Treatment choice should be individualized based on the extent of deficiency, airway considerations, and patient-specific 

needs. 
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accompany the cosmetic issue characterized by a 

convex facial profile [2]. Management of such 

deformities has been one of the most difficult tasks in 

oral and maxillofacial surgery requiring methods for 
functional restoration and maintainable results [3]. 

In the past, orthognathic surgery (OS) has been 

primarily used to treat mandibular deficiency by 
means of bilateral sagittal split osteotomy (BSSO) or 

an inverted “L” osteotomy. These methods enable the 

accurate three-dimensional movement of the 

mandible, such that a direct correction of skeletal and 
occlusal relationships is immediately obtained [4]. 

Nonetheless, OS has its own disadvantages in severe 

deficiency cases where large advancements are 
contraindicated due to risk of relapse associated with 

insufficient soft tissue adaptation, inadequate muscle 

balance, and postsurgical skeletal instability. In 
addition, aggressive advances in a single stage may 

compromise the blood supply of bone fragments and 

lead to complications [5]. 

The late 20th century saw the emergence of distraction 
osteogenesis (DO) in craniofacial surgery and with it 

a paradigm change in the treatment of extreme skeletal 

distortions. First described by Ilizarov for limb 
lengthening, DO was incorporated into the 

craniofacial skeleton in the early 1990s by McCarthy 

et al. This method results in slow mechanical 
distraction of 2 surgically osteotomized bone 

segments leading to growth of new bone in the gap as 

well as soft tissue expansion [6]. "Tension-stress 

concept," the bony tissue itself may be stretched and 
new muscles, skin, nerves, and blood vessels actually 

formed. In case of severe mandibular deficiency, DO 

provides the benefit of further advancement with 
diminished potential for relapse since the soft tissues 

around this slow lengthening follows the bony changes 

[7]. 

There are, however, disadvantages of DO. It is reliant 
on patient cooperation for device activation, can be a 

long process spanning several months including a lag, 

distraction and consolidation phase and may result in 
complications such as infection, device 

malfunction/scarring or an unevenly distracted 

mandible. Furthermore, the distraction vector has to be 
carefully programmed to obtain the desired skeletal 

and occlusal effects and in some cases secondary 

osteotomy in combination with OS may be necessary 

[8]. 
OS, conversely, reduces treatment time and immediate 

improvement in facial appearance is achieved, and it 

has well-defined surgical principles. It is most 
appropriate with a moderate mandibular deficiency 

and in patients with high esthetic demands who are 

unable to tolerate the exposed hardware of distraction 

devices. However, relapse is still an issue, especially 
in excessive protrusions of greater than 10 mm [9]. 

With such conflicting characteristics, the decision 

between DO and OS in the treatment of severe  

 
mandibular deficiency is still a topic of discussion for 

maxillofacial surgeons. Such modalities require 

comparison with regard to their comparative 

effectiveness, recurrence rates, complication rates, 
esthetic and patient satisfaction. Such an analysis is 

crucial to tailor individualized treatment plans, optimize 

function and rehabilitation, and ensure long-term 
stability. Comprehensibly, the present study is significant 

to compare and analyze DO vs OS in severe mandibular 

deficiency [10]. 

MATERIAL AND METHODS 

Study Design:  
This study will be conducted as a prospective, 

comparative clinical study to evaluate the outcomes of 
DO and OS in the correction of severe mandibular 

deficiency. 

Sample Size: 
A total of 60 patients diagnosed with severe mandibular 

deficiency will be included in the study. The patients 

will be divided into two equal groups of 30 each: 

 Group I (n = 30): Patients treated with DO. 

 Group II (n = 30): Patients treated with OS 
(BSSO/inverted L osteotomy depending on case 

requirements). 

Inclusion Criteria: 
 Patients aged between 16–30 years. 

 Patients with severe mandibular deficiency 

requiring advancement of ≥8 mm. 

 Patients with skeletal Class II malocclusion due 

to mandibular retrognathism. 

 Patients with no previous surgical intervention 

for mandibular deficiency. 

 Patients providing informed consent for 

participation and follow-up. 

Exclusion Criteria: 
 Patients with syndromic craniofacial anomalies 

(e.g., Treacher Collins, Pierre Robin sequence). 

 Patients with systemic conditions 

contraindicating surgery (e.g., uncontrolled 

diabetes, bleeding disorders). 

 Patients with poor oral hygiene or untreated 

periodontal disease. 

 Patients unwilling or unable to comply with 

postoperative instructions and follow-up. 

Preoperative Evaluation: 
 Clinical examination including assessment of 

occlusion, facial profile, and airway status. 

 Radiographic assessment with lateral 
cephalogram, panaromic radiograph, and 3D 

CBCT for treatment planning. 
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 Photographic documentation for esthetic 

analysis. 

 Model analysis for occlusal assessment. 

Surgical Procedures: 
 Group I (DO): Following standard 

osteotomy protocols, mandibular distraction 

devices will be placed intraorally or 
extraorally depending on case requirement. A 

latency period of 5–7 days will be observed, 

followed by distraction at a rate of 1 mm/day 
until desired advancement is achieved. A 

consolidation phase of 8–12 weeks will be 

allowed before device removal. 

 Group II (OS): Patients will undergo 

conventional OS using BSSO or inverted L 
osteotomy with rigid internal fixation to 

achieve the planned mandibular 

advancement. 

Postoperative Protocol: 
 Analgesics and antibiotics as required. 

 Physiotherapy and jaw exercises initiated 

after initial healing. 

 Regular follow-up visits at 1 week, 1 month, 

3 months, 6 months, and 12 months. 

Outcome Measures: 
The following parameters will be evaluated: 

1. Skeletal stability: Changes in mandibular 

position assessed through cephalometric 

analysis at baseline, immediate 

postoperative, 6 months, and 12 months. 

2. Occlusal outcome: Evaluation of molar and 

canine relationship, overjet, and overbite. 

3. Airway changes: Cephalometric and CBCT 

analysis of pharyngeal airway dimensions. 

4. Esthetic improvement: Photographic 
assessment and patient satisfaction surveys using 

a standardized questionnaire. 

5. Complications: Incidence of infection, device-

related issues, relapse, neurosensory 

disturbances, and need for secondary 

intervention. 

Statistical Analysis:  
All data were tabulated and analyzed using SPSS 

software (version XX). Descriptive statistics was for 
demographic data. Independent t-test and paired t-test 

was applied to compare mean changes between and 

within groups. Chi-square test was used for categorical 

variables. A p-value <0.05 will be considered 
statistically significant. 

RESULTS 

The study sample consisted of 30 patients with severe 
mandibular deficiency who were treated using DO and 

another group of thirty, which was also comprised of 30 

cases with severe mandibular deficiency treated by OS. 

Patients were of mean age 21.4 years (range 16–30 years) 
and a male to female ratio of 1.2:1. The age and gender 

distribution were similar between the two groups, so was 

the initial mandibular deficiency, indicating that they 
could be well-matched before treatment. No significant 

demographic differences were observed between the 

groups, ensuring comparability (Table 1, Figure 1). 

 

 

 

 
 

 

 
 

 

 

 

Table 1. Demographic Distribution of Patients 

Parameter DO Group 

(n=30) 

OS Group 

(n=30) 

p-value 

Mean Age (years) 21.8 ± 3.2 21.1 ± 3.6 0.42 

(NS) 

Male : Female 17:13 16:14 0.79 

(NS) 

Mean Mandibular 

Deficiency (mm) 

10.5 ± 1.8 10.2 ± 2.0 0.55 

(NS) 
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                                            Figure 1. Demographic Distribution of Patients 
Stability of skeletal changes was evaluated based on cephalometric measurements. No difference between the 2 groups 

was found in mean mandibular advancement. However, rates of relapse were significantly different. The DO group had 

an average relapse of less than 1 mm at 12 months, and the OS group exhibited an average relapse of over 2 mm. This 

was a statistically significant difference and showed that the long-term skeletal stability obtained through DO was 
significantly better than that achieved through OS (Table 2). 

 

Table 2. Skeletal Stability (Cephalometric Analysis) 

Parameter (mm/°) DO Group (n=30) OS Group (n=30) p-value 

Mean Advancement Achieved (mm) 10.2 ± 1.1 9.8 ± 1.0 0.18 (NS) 

Relapse at 6 months (mm) 0.6 ± 0.4 1.8 ± 0.6 <0.001* 

Relapse at 12 months (mm) 0.9 ± 0.5 2.4 ± 0.7 <0.001* 

SNB Angle Change (°) +7.5 ± 1.2 +7.2 ± 1.3 0.42 (NS) 

DO showed significantly less relapse compared to OS at 6 and 12 months. 

 

Similar improvements were found in occlusal results for both groups. The correction of molar relationships, including 
positive overjet, and overbite was satisfactory in the patients of DO group and OS group. No statistically significant 

differences were found in occlusal variables between both groups indicating that both methods provide similar optimum 

results in regards to the establishment of functional occlusion (Table 3). 

Table 3. Occlusal Outcomes 

Occlusal Parameter DO Group (n=30) OS Group (n=30) p-value 

Positive Overjet (mm) 2.5 ± 0.8 2.3 ± 0.7 0.33 (NS) 

Overbite (mm) 2.0 ± 0.6 1.9 ± 0.7 0.62 (NS) 

Molar Relationship Correction (%) 93.3% 90.0% 0.65 (NS) 

Both techniques showed comparable improvement in occlusal parameters. 
 

The DO had an obvious advantage in airway changes. The change in pharyngeal airway space was significantly greater 

in the DO group than OS group. Similarly, changes in the apnea–hypopnea index (AHI) in patients with sleep-disordered 
breathing were less for those in the DO group. This indicates that DO not only normalize deficient skeletal features, but 

also improves airway function more effectively (Table 4). 

 

Table 4. Airway Changes 

Parameter DO Group (n=30) OS Group (n=30) p-value 

Increase in Pharyngeal Airway (mm²) 55.2 ± 12.4 41.8 ± 11.6 0.002* 

Improvement in AHI (Sleep Study) 8.1 ± 2.6 5.4 ± 2.1 0.004* 

DO resulted in a significantly greater increase in airway dimensions and sleep quality compared to OS. 
In terms of aesthetic results and patients' beneficial feelings, OS group were found slightly higher mean satisfaction  
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related to facial profile and overall treatment outcomes than those in the DO group although these differences did not 

reach significance levels (Table 5). 

 

      Table 5. Esthetic Outcomes and Patient Satisfaction 

Parameter  DO Group (n=30) OS Group (n=30) p-value 

Facial Profile Satisfaction 8.2 ± 1.1 8.7 ± 0.9 0.09 (NS) 

Overall Satisfaction 8.0 ± 1.3 8.6 ± 1.0 0.07 (NS) 

Willingness to Recommend (%) 86.7% 93.3% 0.42 (NS) 

Both groups reported high satisfaction, with OS patients showing slightly higher esthetic acceptance, though not 

statistically significant. 
 

There were differences between the two groups in postoperative morbidity. In the DO group, hardware complications, 

including loosening of the device and superficial infection, were relatively high compared with those in the OS group. 
Significant relapse (>2 mm) on the other hand, was statistically significantly higher in the OS compared to DO group. 

Minor neurosensory deficits, including transient paresthesia, occurred a little more often in OS cases but the difference 

was not statistically significant (Table 6). 

Table 6. Postoperative Complications 

Complication DO Group (n=30) OS Group (n=30) p-value 

Minor Infection (%) 10.0% 6.7% 0.64 (NS) 

Hardware-related Issues (%) 13.3% 0% 0.04* 

Neurosensory Disturbance (%) 6.7% 16.7% 0.27 (NS) 

Relapse >2 mm (%) 3.3% 20.0% 0.04* 

Device-related complications were more common in the DO group, whereas relapse was significantly higher in the OS 

group. 
 In conclusion, DO and OS surgery were successful in treating severe mandibular deficiency. Distraction, rather than 

acute correction, provided better skeletal stability and greater airway benefit, but was associated with a higher incidence 

of hardware complications. OS, on the other hand, provided better esthetic gains with fewer device-associated problems 
but higher risk of skeletal relapse. On the whole, this study indicates that DO is more appropriate for patients with large 

mandibular advancements and airway enhancement, whereas OS remains a useful method in patients who want 

immediate decrease of hypoplastic face and shorter treatment duration.  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

DISCUSSION 

Thirty patients who underwent DO and thirty who had 

OS for severe mandibular deficiency were enrolled 
into this prospective comparative study; DO provided 

superior long-term skeletal stability, and a greater 

change in the pharyngeal airway dimensions, 
compared to OS, with slightly higher immediate 

esthetic satisfaction but also significantly higher rate 

of clinically relevant relapse. These observations are 

largely consistent with trends in previous clinical 
reports and reviews, as well as additional data from a  

well-balanced contemporary cohort. 

McCarthy’s (1992) [11] pioneering clinical series 
demonstrated the biologic basis and clinical reality of 

mandibular DO, noting that gradual lengthening ( 

which ensures formation not only of new bone but also 
correlates with concomitant soft tissue adaptation ) 

serves to sustain such an anterior mandibular location 

through soft-tissue accommodation. While this 

mechanism serves to maintain the advanced posterior 
debris generating position while reducing soft-tissue 

tension, - a destabilizing force promoting return to centric. 
2 mm relapse of OS seen in our series is an indication that 

those observations are accurate and  

 
highlights the biomechanical weakness of large, rapid 

advances to soft tissue and muscular forces that would 

drive partial return toward preoperative position. 
According to Marklund M et al. (2022) [12] patients 

needing extremely large mandibular advancements or 

with airway enhancement as the major goal, DO is likely 

the modality of choice due to greater stability and 
functional improvement; there must be fair counseling of 

patients regarding longer treatment times relative to 

sports appliances (at least initially), some visible 
hardware (with miniplate systems), and device-related 

morbidity. For those patients requiring a shortened course 

of treatment and instant esthetic results, OS is still correct; 
however, proper staging should be planned to reduce 

relapse (rigid fixation, counter movements of soft-tissue 

vectors and long-term follow-up). 

Limitations 
Limitations of our study include a follow-up period of 12  
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months (longer follow-up durations would have 

resulted in more solid conclusions regarding relapse 

and stability), the use of a single-center surgical 

protocol with possible implications for 
generalizability, and the fact that random allocation 

was foregone because it would be impractical. 

Prospective studies with randomization or matched 
cohorts are needed in the future with follow-ups for 

several years and standardized objective airway 

function and life quality measurements. 

CONCLUSION 
Both DO and OS have been proven to be effective 

treatments for severe mandibular deficiency. DO 

provided superior long-term skeletal stability and 
substantial advancement of airway dimensions, 

especially in cases of large advancements or when 

functional airway improvement was the main goal. On 
the other hand, OS had the added advantages of 

shortened treatment time and immediate esthetic 

improvement, although there was a risk of relapse in 

large advancements. Complication patterns varied, 
with device-related complications more frequent in 

DO and neurosensory disturbances and relapse more 

common in OS. 
Consequently, the selection of treatment should be 

customized to the patient and based on severity of 

mandibular deficiency, airway concerns, esthetic 
requirements, and patient compliance. DO might be 

suggested for patients with a great necessity of 

advancement and functional improvement; OG 

continues to be the choice procedure in case of 
moderate deficiencies or when faster esthetic 

outcomes are required. 
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