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ABSTRACT:  

Aim: This study aims to evaluate complications and assess quality-of-life outcomes following the 

implementation of single-splint versus double-splint techniques in orthognathic surgery for 

patients with class II asymmetry. 

Materials and Methods: This study involved 40 participants (20 males and 20 females) aged 18 to 

35, each presenting various orthodontic issues, including chin deviation, dental crowding, and 

uneven smile aesthetics. For consistency, participants were required to have an Angle Class II 

molar relationship, a deviation of the mandibular midline, and specific dentition criteria, 

excluding third molars. They also needed a Class II facial profile and proper consent. The study 

enforced strict exclusion criteria to limit confounding variables, disqualifying individuals with a 

history of orthodontic treatments, trauma, certain syndromes, or severe TMJ disorders. 

Participants were systematically divided into two groups of 20, focusing on Class II skeletal 

asymmetry. Group I was treated with a three-dimensional guided single-splint technique while 

Group II received a double-splint approach. Both involved surgical procedures like Le Fort I 

osteotomy and bilateral sagittal split osteotomy. Outcomes were evaluated one year post-surgery 

to assess complications and quality of life following the procedures. 

Statistical Analysis and Results: This study examined 40 patients diagnosed with Class II skeletal 

asymmetry, involving both genders aged 18 to 35. The sample included 22 males and 18 females, 

detailed in Table 1, which outlines demographic characteristics. Patients were split into two 

treatment groups of 20: Group I received a three-dimensional guided single-splint technique, 
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while Group II underwent a double-splint technique with an intermediate splint, both involving 

Le Fort I osteotomy and bilateral sagittal split osteotomy (BSSO). One-year post-operative 

follow-ups evaluated surgical outcomes. Group I’s results, shown in Table 2, included scores for 

patient outcomes (4), symmetry (3), treatment accuracy (4), intraoperative adjustments (3), 

surgical demands (4), and quality of life (2). In contrast, Group II's scores, presented in Table 3, 

were patient outcomes (5), symmetry (4), accuracy (5), intraoperative adjustments (2), surgical 

demands (3), and quality of life (1). Overall findingswas summarized and utilised one-way 

ANOVA to compare the effectiveness of the two techniques, aiming to inform future treatment 

protocols for Class II skeletal asymmetry. 

Conclusion: The study concluded that the double-splint technique is more reliable for complex 

three-dimensional planning, enabling a precise transfer of the surgical plan to the operating table. 

While both methods achieve similar patient outcomes, the double-splint technique is preferred for 

its reliability and reduced reliance on the surgeon's judgment. 

 

Introduction 

Class II asymmetry, commonly referred to as Class II 

subdivision, is a specific type of malocclusion 

characterised by an uneven dental relationship between 

the two sides of the mouth. In this condition, patients 

exhibit a Class I molar relationship on one sidewhere 

the upper and lower molars fit together properly, while 

the opposing side displays a Class II relationship, where 

the lower molars are positioned more toward the back 

of the mouth relative to the upper molars.1,2 This 

malocclusion affects a significant proportion of 

individuals diagnosed with Class II malocclusion, 

estimated at around 50%. The underlying causes of 

Class II asymmetry can stem from a variety of dental 

and skeletal factors. Dental causes often include the 

distal positioning of the lower molars, while skeletal 

factors might encompass a shorter mandible or 

variations like mandibular yaw. These factors frequently 

lead to a noticeable deviation of the dental midline, 

which can impact both function and aesthetics.3,4 The 

aetiology of Class II asymmetry predominantly revolves 

around dentoalveolar issues, particularly concerning the 

positioning of the mandibular first molar. However, it is 

also important to consider other variations in molar 

positioning that could exacerbate the situation, such as a 

mesially positioned upper molar. In cases where skeletal 

factors are influential, patients may present an 

observable shift in their dental midline, typically 

veering toward the side exhibiting the Class II 

relationship.5,6 When it comes to treatment options for 

Class II asymmetry, the approach is highly 

individualised and contingent upon the severity and 

specific nature of the malocclusion. Non-extraction 

methods can range from utilising asymmetric elastics to 

direct the movement of teeth, to the application of 

headgear or functional appliances designed to aid in the 

distalization of upper teeth. In cases where extractions 

are deemed necessary, dentists may opt for either 

unilateral or bilateral upper premolar extractions, which 

can effectively assist in correcting both the midline and 

molar relationships.7,8 For patients exhibiting significant 

skeletal asymmetry, particularly in non-growing adults, 

orthognathic surgery may be indicated. This type of 

surgical intervention typically combines procedures to 

advance the mandible and level the maxilla, aiming to 

rectify severe skeletal discrepancies while also 

enhancing overall facial aesthetics. Diagnosis of Class 

II asymmetry necessitates a thorough and meticulous 

evaluation process. This often includes the use of 

intraoral scanning and dental models, alongside 

panoramic and posteroanterior cephalometric 

radiographs which are essential for assessing dental and 

mandibular positions.9,10 Advanced imaging techniques, 

such as 3D models, can provide an even more 

comprehensive analysis of the degree and nature of the 

asymmetry, allowing for precise treatment planning. 

Within the realm of surgical correction for Class II 

asymmetry, two notable techniques often come into 

play: the single-split technique and the double-split 

technique. The single-split technique presents a highly 

effective solution for addressing severe facial 

asymmetry by enabling the precise alignment of the 

mandibular-maxillary complex within a single surgical 

procedure.11 This method is often enhanced through the 
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use of advanced 3D virtual planning, which greatly 

improves the accuracy of the surgery and the overall 

outcomes for patients. On the other hand, the double-

split technique serves as a refined adaptation of the 

Bilateral Sagittal Split Osteotomy (BSSO). It is 

specifically tailored for cases that necessitate substantial 

movement of the distal segment while ensuring that 

bony contact is preserved.This innovative technique 

adeptly accommodates asymmetric movements, playing 

a crucial role in achieving a more harmonious facial 

symmetry and improving soft tissue relations for those 

affected. Ultimately, effectively understanding and 

managing Class II asymmetry demands a nuanced grasp 

of the intricate interplay among dental, skeletal, and 

surgical factors. This complexity highlights the 

importance of a comprehensive and collaborative 

approach among healthcare professionals to guarantee 

the best possible outcomes for patients.12,13 This study 

aimed to evaluate complications and assess quality-of-

life outcomes following the implementation of single-

splint versus double-splint techniques in orthognathic 

surgery for patients with class II asymmetry. 

Materials and Methods 

This study encompasses a total of 40 participants, 

evenly distributed between males and females, with 

ages ranging from 18 to 35 years. These individuals 

presented with a diverse array of orthodontic concerns, 

including notable chin deviation, dental crowding or 

spacing issues, and frequently, uneven smile aesthetics. 

A prevalent finding among the participants was the 

flaring of the upper incisors, which not only impacted 

their visual appearance but also led to functional 

difficulties during chewing and contributed to 

discomfort in the temporomandibular joint (TMJ). 

Additionally, for certain participants, deep bite 

situations exacerbated the risk of soft tissue damage. To 

ensure a homogeneous group, the inclusion criteria for 

the study were meticulously defined. Participants were 

required to exhibit an Angle Class II molar relationship, 

a deviation of the mandibular midline towards the Class 

II side, and a unilateral Class II canine relationship. 

Other specific requirements included the presence of 

either maxillary excess or mandibular deficiency on the 

affected side of the jaw, a subdivision discrepancy that 

exceeded 1.5 mm at the molar level, and an age span of 

18 to 35 years to guarantee the completion of skeletal 

growth. Adolescents could also be considered for 

inclusion if the focus was on growth modification 

strategies. Additionally, all participants needed to have 

achieved permanent dentition or be in the late mixed 

dentition phase without any missing teeth, apart from 

the third molars. Furthermore, they were required to 

display a Class II facial profile, typically characterized 

by a convex appearance. The consent form from the 

patient was obtained and duly signed, confirming their 

agreement to proceed with the necessary procedures and 

treatments. Conversely, the study implemented stringent 

exclusion criteria to minimize potential confounding 

variables. Individuals with prior orthodontic 

interventions, a history of trauma, fractures, or any 

surgical procedures impacting craniofacial or 

temporomandibular structures were disqualified. 

Participants diagnosed with specific syndromes such as 

hemifacial microsomia or cleft lip/palate, as well as 

those characterized by condylar hyperplasia or 

hypoplasia, were likewise excluded. Additionally, any 

individuals exhibiting deviations in mandibular 

movement during opening and closing, or those 

suffering from severe TMJ disorders were excluded 

from the study to focus exclusively on skeletal and 

dental factors. Cases presenting with insufficient or 

low-quality three-dimensional scans (cone beam 

computed tomography, CBCT) or subpar study models, 

along with patients experiencing significant loss of 

posterior teeth, were also excluded from participation. 

The sample group was systematically subdivided into 

two distinct cohorts of 20 participants each, specifically 

targeting Class II skeletal asymmetry. Group I 

comprised patients treated using a three-dimensional 

guided single-splint technique, incorporating a final 

occlusal splint. In contrast, Group II was treated via a 

three-dimensional guided double-splint technique, 

which involved the application of an intermediate splint 

designed for optimal positioning of the maxilla, 

followed by the final splint. Both groups underwent 

comprehensive surgical interventions that included Le 

Fort I osteotomy intended to reposition the maxilla and 

bilateral sagittal split osteotomy (BSSO) for adjustment 

of the mandible. The evaluation of surgical outcomes is 

scheduled to occur one year post-operatively. This study 

was to systematically assess complications associated 

with each treatment technique and analyse the quality-

of-life outcomes for patients who have undergone 

orthognathic surgery utilising either the single-splint or 
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double-splint approaches in addressing Class II 

asymmetry. 

Statistical Analysis  

In this research, we utilised SPSS software version 30.0 

to carry out all statistical analyses in a systematic 

manner. To evaluate the significance of our findings, we 

employed the chi-square test, a statistical method that 

allowed us to compare the proportions of different 

variables across various groups. This approach enabled 

us to draw meaningful insights by examining the 

relationships and differences between the categories we 

studied. This method ensured our results accurately 

represented the trends and relationships in the 

categorical data. 

Results 

This study focused on a cohort of 40 patients diagnosed 

with Class II skeletal asymmetry, which is characterized 

by a misalignment of the dental and skeletal structures 

of the jaw. The participants included both males and 

females, aged between 18 and 35 years, ensuring a 

diverse representation of young adults who are often 

affected by this condition. A comprehensive analysis of 

the age and gender distribution of these participants can 

be found in Table 1, which provides detailed statistical 

data highlighting the demographic characteristics of the 

sample population. Specifically, the sample comprised 

22 males and 18 females, offering insight into gender 

representation within the study. To evaluate the surgical 

outcomes associated with Class II skeletal asymmetry, 

the participants were systematically divided into two 

distinct treatment cohorts, each consisting of 20 

patients. Group I received treatment via a three-

dimensional guided single-splint technique, which aims 

to enhance surgical precision and improve patient 

outcomes. In contrast, Group II was treated utilizing a 

double-splint technique that included the use of an 

intermediate splint designed for optimal positioning of 

the maxilla. Both treatment groups underwent 

significant surgical interventions, specifically Le Fort I 

osteotomy and bilateral sagittal split osteotomy (BSSO), 

which are well-established procedures for correcting 

skeletal discrepancies. To assess the effectiveness of 

these surgical techniques, follow-up evaluations were 

scheduled one year post-operatively. Table 2 provides 

an in-depth analysis of the outcomes for Group I, which 

utilized the single-splint technique. A comprehensive 

evaluation was conducted to assess the efficacy of this 

method, considering various parameters crucial to 

patient recovery. The statistical significance of the 

outcomes was determined using the Pearson Chi-Square 

test, a robust statistical method that analyzes categorical 

data. The results for Group I revealed scores across 

multiple categories: patient-related outcomes (4), 

symmetry results (3), accuracy of treatment (4), 

intraoperative adjustments (3), surgical demands (4), 

and the impact on quality of life (2). These scores 

reflect a range of experiences and results from the 

surgical intervention, highlighting areas of success and 

potential improvement. Similarly, Table 3 details the 

outcomes for Group II, whose treatment relied on the 

double-splint technique. A year after their respective 

surgeries, these patients underwent a thorough 

evaluation to measure treatment effectiveness. The 

same rigorous statistical analysis using the Pearson Chi-

Square test was applied, allowing for a fair comparison 

of results. The outcomes for Group II scored as follows: 

patient-related outcomes (5), symmetry outcomes (4), 

accuracy (5), intraoperative adjustments (2), surgical 

demands (3), and the influence on quality of life (1). 

These outcomes illustrate the varied effectiveness of the 

double-splint technique compared to the single-splint 

approach. Finally, Table 4 offers a synthesis of the 

overall estimations derived from all studied groups. 

Utilizing one-way ANOVA, a comprehensive statistical 

analysis was conducted to elucidate the comparative 

effectiveness of both the single-splint and double-splint 

techniques in treating Class II skeletal asymmetry. This 

collective analysis aims to provide valuable insights 

into the optimal surgical approaches for patients 

presenting with this specific type of skeletal 

discrepancy, guiding future treatment protocols and 

improving patient care outcomes. 

Table 1: Age & gender based statistical description of contributing patients 

Age Group (Yrs) Male Female Total P value 

18-21 4 5 9 0.06 
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22-25 5 4 9 0.40 

26-29 4 3 7 0.02* 

30-33 4 4 8 0.30 

34-35 5 3 7 0.50 

Total 22 18 40 *Significant 

*p<0.05 significant 

 

Graph 1: Patients demographic distribution and associated details 

 

Table 2: Group 1 (N=20) Patients diagnosed with Class II asymmetry underwent a single-splint technique as part of their 

treatment plan. One year following the surgical intervention, a comprehensive evaluation was conducted to assess the 

outcomes of this approach. The Pearson Chi-Square test was employed, allowing for a thorough statistical examination to 

determine the significance of the results obtained 

Evaluation criteria N Mean 
Std. 

Dev. 

Std. 

Error 

95% 

CI 

Pearson 

Chi-

Square 

Value 

df p value 

Patient-related outcomes 4 1.06 1.04 1.03 1.05 1.37 1.46 0.01* 

Symmetry outcomes 3 1.04 1.03 1.02 1.03 1.04 1.02 0.07 

Accuracy 4 1.06 1.04 1.03 1.05 1.37 1.46 0.01* 

Intraoperative 

adjustment 
3 1.04 1.03 1.02 1.03 1.04 1.02 0.07 

Surgical demands 4 1.06 1.04 1.03 1.05 1.37 1.46 0.01* 

Lowered quality of life 2 1.03 1.02 1.02 1.01 1.02 1.02 0.02* 

*p<0.05 significant 
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Table 3: Group 2 (N=20) Patients diagnosed with Class II asymmetry underwent a double-splint technique as part of 

their treatment plan. One year following the surgical intervention, a comprehensive evaluation was conducted to assess 

the outcomes of this approach. The Pearson Chi-Square test was employed, allowing for a thorough statistical 

examination to determine the significance of the results obtained 

Evaluation criteria N Mean 
Std. 

Dev. 

Std. 

Error 
95% CI 

Pearson Chi-

Square 

Value 

df p value 

Patient-related outcomes 5 1.08 1.07 1.06 1.06 1.07 1.50 0.06 

Symmetry outcomes 4 1.06 1.04 1.03 1.05 1.37 1.46 0.01* 

Accuracy 5 1.08 1.07 1.06 1.06 1.07 1.50 0.06 

Intraoperative adjustment 2 1.03 1.02 1.02 1.01 1.02 1.02 0.02* 

Surgical demands 3 1.04 1.03 1.02 1.03 1.04 1.02 0.07 

Lowered quality of life 1 1.02 1.01 1.02 1.01 1.01 1.02 0.01* 

*p<0.05 significant 

 

Table 4: Estimation amongst all studied groups using one-way ANOVA 

Variables 
Degree of 

Freedom 

Sum of 

Squares ∑ 

Mean Sum of 

Squares m∑ 
F 

Level of Sig. 

(p) 

Between 

Groups 
5 2.421 2.276 1.4 0.01* 

Within Groups 20 2.834 2.251 _ 

Cumulative 213.14 5.912 *p<0.05 significant 

 

Discussion 

Ghodasra R et al reviewed in their study that Class II 

subdivision malocclusions are common dental and 

skeletal problems that create asymmetry in the jaw. 

They can result from various factors, such as 

differences in the shape of the lower jaw, height 

differences in jaw joints, or the position of the upper 

back teeth. A key feature of Class II subdivision is that 

one side has a Class I molar relationship and the other 

side has a Class II relationship.14,15 Ghodasra R et al 

showed in their study that on the Class II side, the lower 

molars often sit farther back (Type 1), while the upper 

molars may be positioned more forward (Type 2). The 

affected lower jaw is often shorter, and there may be 

clear differences in the height of the jaw joints. 

Diagnosis usually shows that the middle line of the 

lower teeth shifts toward the Class II side, while the 

middle line of the upper teeth may shift in the opposite 

direction.16,17 Jearanaiet al included in their study that 

treatment options depend on how severe the 

malocclusion is. Milder cases can be treated with 

techniques like selective tooth removal or moving teeth 

back on one side. For growing patients with jaw size 

issues, functional appliances can help. Rubber bands 

can also help correct bite issues, and there’s a trend 

toward using devices like mini-screws for effective 
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movement of upper back teeth. For more severe jaw 

issues, surgery may be needed, typically involving a 

two-jaw approach to correct both vertical and forward-

backward positions of the jaw. Surgery can greatly 

improve the position of the lower jaw, chin, and lower 

front teeth, although small differences may still 

exist.18,19 Wang Y et al included in their study that 

studies show that soft tissue unevenness often decreases 

significantly, but lasting stability can depend on how 

severe the original issues were. A genioplasty may be 

done after surgery to fix any remaining jaw asymmetry. 

Orthodontic treatment before and after surgery is crucial 

for proper alignment and bite. In summary, achieving a 

good appearance and function for Class II subdivision 

cases requires a deep understanding of the complexities 

involved, especially in severe cases. The Single-Splint 

Technique for Class II asymmetry aims to fix both 

forward-backwards jaw problems and side-to-side or 

vertical differences, like chin position.20,21 Silinevica S 

et al reviewed in their study this method uses a special 

surgical splint, often created with Computer-Assisted 

Surgical Simulation (CASS), to move the upper and 

lower jaws into their intended positions. This usually 

includes a Le Fort I osteotomy to adjust the upper jaw 

and a bilateral sagittal split osteotomy (BSSO) for the 

lower jaw. A genioplasty is often added for precise chin 

positioning. One main benefit of the single-splint 

approach is its efficiency, which reduces the overall 

surgical time. Research shows it improves facial 

midline and symmetry of the lower jaw. While it works 

well for Class II asymmetries, some may prefer the two-

splint technique for more control in cases with serious 

bite issues.22,23 Lin X et al included in their study that 

generally, the results for post-surgery stability and soft 

tissue improvements are positive, with effects of 

genioplasty stabilising within six months. In contrast, 

the Double-Split Technique prevents the upper jaw 

segment from shifting during major adjustments, 

lowering the chances of post-surgery bite issues or jaw 

joint problems. In severe asymmetry cases, enhanced 

BSSO strategies may include a bone shim to better align 

the bone pieces. Unlike the standard technique, which 

treats the jaw as a single piece, the "double split" 

method allows for better handling of any bite or midline 

issues.Results from bimaxillary surgeries using the 

double-split technique show improvements in symmetry 

of the midline and chin, with better bony contact and 

less need for bone grafts. However, some soft tissue 

unevenness may still remain, particularly in cases where 

initial differences were significant.24,25 

Conclusion 

In a clinical comparative study focused on orthognathic 

surgery for patients with Class II asymmetry, the 

authors investigated the complications and quality-of-

life outcomes associated with single-splint versus 

double-splint techniques. The findings suggest that the 

double-splint technique is generally more reliable for 

complex three-dimensional planning. This method 

allows for a more accurate transfer of the virtual 

surgical plan to the operating table, thereby reducing the 

reliance on the surgeon's experience compared to the 

single-splint technique. While overall patient-centred 

outcomes, particularly quality of life, are similar for 

both methods, the double-splint technique is preferred 

due to its greater reliability in translating the virtual 

plan into the final surgical outcome and its reduced 

dependence on the surgeon's intra-operative assessment. 
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