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ABSTRACT 
Background: Skeletal Class II malocclusion is one of the most common orthodontic cases and is 
often associated with retrognathic mandible. Functional orthopedic appliances such as Twin Block, 
which are designed to aid the growth of the mandible and improve the dentofacial relationships, 
are popular among orthodontists. The changes to the mandible and dentofacial relationships can be 
evaluated using cephalometric analysis. 
Objective: The purpose of this study was to assess the skeletal and dentoalveolar changes of Class 
II malocclusion patients after the use of the Twin Block appliance, with the use of cephalometric 
analysis. 
Methodology: The study sample consisted of 100 children with Class II malocclusion, with a mean 
age of 12, and retrognathic mandible, utilizing the Twin Block appliance. Lateral cephalometric 
radiographs were taken prior to the use of the Twin Block (T1) and after the use of the Twin Block 
(T2). The following cephalometric measurements (i.e. SNA, SNB, ANB, mandibular length) were 
evaluated and the changes in dentoalveolar relationship and overbite and overjet were also 
measured. The skeletal changes and measurements of overbite, overjet, and dentoalveolar 
relationships were all done using paired-sample t-tests with the statistical significance set at p < 
0.05. 
Results: Significant skeletal and dentoalveolar changes occurred due to Twin Block therapy. The 
mean SNB angle increased and the mean ANB angle decreased. The mean SNB angle was 76.4° ± 2.8 
pre-treatment and 79.1° ± 2.5 post-treatment (p < 0.001). The mean ANB angle was 6.2° ± 1.4 pre-
treatment and 3.5° ± 1.2 post-treatment (p < 0.001). Mandibular length increased by 4.8 ± 1.6 mm. 
Statistically significant changes were noted with the following measurements: overjet, which 
reduced from 8.1 ± 1.9 mm to 3.2 ± 1.1 mm (p < 0.001); and overbite, which also reduced, from 5.1 
± 1.4 mm to 2.8 ± 0.9 mm (p < 0.001). An observed treatment effect for the maxillary incisors was 
retroclination, whereas proclination was noted for the mandibular incisors. 
Conclusion: Twin Block appliance therapy addressed the skeletal Class II malocclusion by promoting 
growth of the mandible, improving the maxillomandibular relationship, and producing favorable 
dentoalveolar adaptations. Cephalometric evaluation confirmed significant reductions in overjet 
and overbite, supporting the effectiveness of Twin Block therapy during the growth phase. 
 
Keywords: Skeletal Class II Malocclusion, Twin Block Appliance, Functional Appliance Therapy, 
Cephalometric Analysis, Mandibular Advancement, Dentoalveolar Changes. 

 
INTRODUCTION Skeletal Class II malocclusion is one of the 

more frequent disorder's that drives patients 
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to seek orthodontic treatment. Maxillary and 

mandibular malposition manifests as a sagittal 
discrepancy. In the case of Class II 

malocclusion, it can be caused by maxillary 
prognathism, mandibular retrognathism, or 

both. Of the etiological factors, Class II 

malocclusion research shows that skeletal 
mandibular retrognathism tends to be the 

most pervasive of the malocclusion 
components [1]. 

Patients demonstrating a skeletal Class II 
malocclusion usually exhibit a number of traits 

including, but not limited to, a significant 

overjet, an overbite, lip incompetence and a 
convex facial profile. These traits can result in 

a number of psychosocial issues, including a 
decrease in overall confidence and self-

esteem, which can be especially debilitating in 

a socially-interactive age group like 
adolescents. These psychosocial issues are 

likely to result from a negatively impacted 
psychosocial perception of oral function due to 

a poorly balanced face and overbite [2,3]. 
Malocclusion of a skeletal Class II type is seen 

in children who are still undergoing growth. 

The most common method of treatment in this 
case is the use of a functional appliance to 

modify growth. Such an appliance positions 
the mandible in an anterior relation to the 

maxilla, so that the body of the mandible and 

the maxilla and the overlying alveolar 
processes adapt through function. Growth 

adjusting treatment is an excellent opportunity 
to lessen facial and jaw imbalance and the 

severity of a skeletal malocclusion [2,4]. 
The Twin Block is a very popular functional 

appliance among the various functional 

appliances and is frequently prescribed by 
orthodontists. Twin Block, designed by William 

Clark, has upper and lower acrylic plates with 
bite blocks in the form of interlocking blocks, 

inclined at about 70 degrees. The appliance 

encourages mandibular advancement, is 
patient friendly, and is compliant when 

compared with other functional appliances 
[5,1]. 

The main aim of employing a Twin Block 

appliance is to allow advancement of the 
mandible during growth. Many studies done 

previously have shown that treatment with a 
Twin Block appliance enhances the length of 

the mandible, improves the SNB and ANB 
angles, and refines the profile. The appliance 

also creates dentoalveolar changes such as 

proclination of mandibular incisors, 
retroclination of maxillary incisors, overbite 

improvement, and overjet reduction [4,1]. 

The dento-skeletal effects of the appliance 

have also been investigated through 
cephalometric studies. The importance of 

lateral cephalometric radiographs is that they 
provide reliable quantitative and qualitative 

assessments of the skeletal, dental, and soft 

tissue structures which aid in the diagnosis for 
treatment. By assessing cephalometric 

positions such as SNA, SNB, ANB, mandibular 
length, incisal inclination, and measurements 

of overjet and overbite, clinicians can assess 
treatment changes related to Class II 

correction and the skeletal and dentoalveolar 

contributions to the correction [4,8]. 
There have been a number of studies 

published that assess the influence of the Twin 
Block appliance on the underlying skeletal and 

dental structures in children and adolescents. 

The majority of the studies have shown that 
treatment with the Twin Block appliance 

results in a change in the position of the 
mandible and a change in the occlusion and 

an improvement in the aesthetics of the upper 
airway. Based on these findings, the Twin 

Block appliance is a suitable orthodontic 

appliance for use during the period of 
maximum pubertal growth [7,8]. 

The introduction of the Twin Block appliance 
has made an important contribution to 

orthodontics and orthodontic treatment as the 

appliance is easy to use and provides good 
results. However, there is still a degree of 

variation in the results of treatment. This is 
attributable to differences in individual patient 

factors such as growth, timing of treatments, 
compliance of the patient, and differences in 

craniofacial structures. It is for these reasons 

that cephalometrics plays an important role in 
orthodontics in the future [2,3,1]. 

Using cephalometric analysis, this study 
examines the skeletal and dentoalveolar 

changes brought on by the use of the Twin 

Block appliance on patients with skeletal Class 
II malocclusion. The therapy provided by the 

Twin Block in order to address the Class II 
malocclusion creates a skeletal and dental 

imbalance. This study intends to measure the 

treatment-caused changes and evaluate the 
efficacy of the Twin Block therapy by 

comparing the pre-treatment cephalometric 
measurements to the post-treatment 

cephalometric measurements. 
 
METHODOLOGY 

Study Design: This study employed a 

prospective longitudinal clinical study design to 
analyse the dentoalveolar and skeletal 



Shoaib Hameed et al / Cephalometric Evaluation of Skeletal and Dentoalveolar Changes Induced by 
Twin Block Appliance in Skeletal Class II Malocclusion 

 

3608| International Journal of Pharmacy Research & Technology | Jan - June 2026 | Vol 16 | Issue 1 

changes caused by the Twin Block appliance in 

patients with Class II skeletal malocclusion. 
Evaluating treatment change involved a pre- 

and post- functional appliance therapy 
comparison of cephalometric measurements. 
Study Setting and Duration: This study was 

undertaken in the Department of Orthodontics 

at a dental teaching hospital with the provision 
of tertiary care. The study involved a period of 

data collection and patient follow up lasting 12 
months. All steps related to the provision of 

the service and cephalometric assessments 
were undertaken within the department by 

orthodontists. 
Study Population: The study population 

comprised of growing patients with Class II 
skeletal malocclusion. Patients were accepted 

if they were clinically referred to the 
department and confirmed via cephalometric 

assessment to have a principal etiology of 

mandibular retrusion. 
Sample Size: There were 100 patients in the 

study. The sample size was adequate to 

provide a 95% level of confidence with the 
assessment of cephalometric measurements, 

pre and post, following the application of Twin 

Block therapy with a statistical power of 80%. 
Sample Technique: Consecutive sampling 

was the technique. Eligible patients, who were 

willing to participate in the study and who met 
the inclusion criteria, were recruited until the 

sample size was met. 
Inclusion Criteria: Participants were aged 

between 9 to 15 years and presented with 
skeletal Class II malocclusion as a 

consequence of retrognathic mandible. 
Potential participants were required to be in 

the growth spurt phase, exhibit an ANB angle 
greater than 4 degrees, show increased 

overjet, have no previous orthodontic 

treatment, and be in good health both orally 
and generally. 
Exclusion Criteria: Participants presenting 

craniofacial syndromes, cleft lip and palate, 
major facial asymmetry, temporomandibular 

joint disorders (TMDs), systemic diseases with 

impact on the rate of growth, poor oral 
hygiene, absence of permanent teeth other 

than third molars, or previous orthodontic 
treatment were excluded. 
Treatment Procedure: After the diagnostic 

procedures, all the participants were provided 

with a Twin Block functional appliance. The 
appliance consisted of an upper and a lower 

acrylic bite block with inclined planes to 
position the mandible in a forward posture to 

correct the bite. The participants were 

required to wear the appliance for 20 - 22 

hours daily and were only permitted to remove 
the appliance during meal times and when 

performing oral hygiene. Participants were 
required to attend a follow-up appointment 

every 4 weeks. 
Data Collection Procedure: Participants were 

required to have a lateral cephalometric 
radiograph taken at two time points, which 

were prior to the commencement of Twin 
Block therapy (T1) and after the completion of 

the phase of functional treatment (T2). All 
cephalometric radiographs were performed 

using the same cephalometric apparatus with 

the same settings. Cephalometric analysis was 
performed with manual tracings which were 

verified using a digital overlay. 
The assessed skeletal variables included SN 

and AN, along with measurements of 

mandibular length and lower anterior facial 
height. These were supplemented by 

measurements of dental and alveolar 
components, which included the U1-SN plane, 

IMPA, the angle of incidence between the two 
lower incisors, and the extent of congruence 

of the upper incisors. Parameters of occlusion 

were also assessed. These included overjet, 
overbite, and the molar relationship. 
Study Variables: The use of Twin Block 

appliances was the independent variable. The 
dependent variables were skeletal 

measurements (SNA, SNB, ANB, mandibular 

length, and lower anterior facial height), 
dental and alveolar measurements (U1-SN, 

IMPA, interincisal angle, and upper incisor 
protrusion), and occlusion (overjet, overbite, 

and the molar relationship). 
Statistical Analysis: The data were analyzed 

using SPSS version 26.0. Descriptive statistics, 
which included frequencies, percentages, 

means, and standard deviations, were 
computed. The normality of the data was 

determined prior to any other analysis. Pre- 

and post-treatment cephalometric 
measurements were analyzed by Paired 

Sample t-test. The results were expressed as 
the mean differences, 95% confidence 

intervals, t-values, and p-values. A significant 
p-value was considered less than 0.05. 
Ethical Considerations: Written informed 

consent was obtained from the 

parents/guardians of all participants. Assent 
was obtained from the participants when 

appropriate. Participants’ data were kept 
confidential and anonymous. All procedures 

followed the ethical principles of the 

Declaration of Helsinki.
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RESULTS 
 

Table 1. Demographic Characteristics of Participants (n = 100) 

Variable Category Frequency (N) Percentage (%) 

Gender Male 46 46.0 

 Female 54 54.0 

Age Group (Years) 9–11 34 34.0 

 12–13 42 42.0 

 14–15 24 24.0 

Mean Age (Years) Mean ± SD 12.4 ± 1.8 - 

 
Table 2. Comparison of Skeletal Cephalometric Measurements before and After Twin Block Therapy 

Variable 
Pre-Treatment 

Mean ± SD 

Post-Treatment 

Mean ± SD 

Mean 

Difference 
T-Value P-Value 

SNA (°) 81.6 ± 2.4 81.2 ± 2.3 -0.4 1.89 0.062 

SNB (°) 76.4 ± 2.8 79.1 ± 2.5 2.7 11.83 <0.001 

ANB (°) 6.2 ± 1.4 3.5 ± 1.2 -2.7 14.25 <0.001 

 
Table 3. Comparison of Dentoalveolar Measurements before and After Twin Block Therapy 

Variable 
Pre-Treatment 

Mean ± SD 
Post-Treatment 

Mean ± SD 
Mean 

Difference 
T-Value P-Value 

U1-SN (°) 108.5 ± 5.4 103.7 ± 4.8 -4.8 9.72 <0.001 

IMPA (°) 94.1 ± 4.9 98.2 ± 4.7 4.1 8.64 <0.001 

 
Table 4. Comparison of Occlusal Parameters before and After Twin Block Therapy 

Variable 
Pre-treatment 

Mean ± SD 

Post-treatment 

Mean ± SD 

Mean 

Difference 
t-value p-value 

Overjet (mm) 8.1 ± 1.9 3.2 ± 1.1 -4.9 18.47 <0.001 

Overbite (mm) 5.1 ± 1.4 2.8 ± 0.9 -2.3 12.76 <0.001 

 
Table 5. Paired Samples Test Showing Overall Treatment Effects 

Parameter Mean Difference 95% CI Lower 95% CI Upper P-Value 

SNB (°) 2.7 2.2 3.1 <0.001 

ANB (°) -2.7 -3.1 -2.3 <0.001 

 
Table 6. Summary of Significant Skeletal and Dentoalveolar Changes 

Outcome Variable Direction Of Change Significance 

Snb Angle Increased Significant 

Anb Angle Decreased Significant 

Overjet Decreased Significant 

 
DISCUSSION 

This study investigated the dentoalveolar and 
skeletal changes in patients with skeletal Class 

II malocclusion after use of Twin Block 
appliance. Post treatment, patients in the 

study experienced improvement in all three 

dimensions of malocclusion. Participants also 
exhibited an increase in the SNB angle and a 

length increase in the mandible, which 
suggests that there was an increase in growth 

of the mandible and a decrease in the 
structural restriction of the mandible in the 

anteroposterior direction. Improvement in the 

mandible’s position and improvement in the 

anteroposterior relationship of the mandible 
have also been documented in the literature 

[9, 10]. Therefore, these changes also 

demonstrate the validation of the effect of the 
Twin Block appliance’s growth modification 

during the active growth phase. 
Improvement in the ANB angle post treatment 

of the study participants also exhibited a 
decrease in the restriction of the mandible in 

the anteroposterior direction. Decrease in this 

angle has been documented in the literature 
also in which there was improvement of the 

mandible and maxilla positioning post Twin 
Block therapy [11, 12]. These results also 
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demonstrate the significant effect that growth 

of the mandible has on the treatment of 
skeletal Class II malocclusion. 

For dentoalveolar changes, there was an 
observation of mild proclination of the inferior 

incisors, and retroclination was observed in 

the superior incisors. These changes had a 
positive contribution to both the overjet and 

the occlusion. The impact of the Twin Block 
appliances and the growth of Class II patients 

described here and in the existing literature 
shows the same dentoalveolar adaptations 

[13,14]. 

The changes in overjet and overbite were 
considerable in this study. The data show an 

average overjet of 3.2 mm and an overbite of 
2.8 mm. The data corroborate other studies 

and show that the application of the Twin 

Block appliances had a positive impact on the 
occlusal relationship [15,16]. Clinically, the 

reduction of overjet and overbite is of 
importance due to the improvement of the 

function of the stomatognathic system and the 
facial esthetics. 

The increase of lower anterior facial height in 

the present study may suggest an impact on 
the vertical growth of the face due to the 

addition of the Twin Block appliances and their 
added vertical dimension. The impact of 

vertical dimension of face from functional 

appliances has been noted and is present in 
the literature [17]. The vertical dimension 

changes are secondary treatment effects, and 
in a change of this nature, may have a positive 

contribution to facial balance. 
Moreover, the present study found that Twin 

Block therapy develops a combination of 

skeletal and dentoalveolar changes that 
successfully address Class II skeletal 

malocclusion. Changes in the position of the 
mandible, ANB angle, overjet, overbite, and 

inclination of the incisors, are in accordance 

with recent findings on the efficacy of the 
functional appliance [18]. Overall, the results 

of this study show that the Twin Block 
appliance is still a viable option for an active 

patient that presents with a Class II skeletal 

malocclusion and retruded mandible. 
 
CONCLUSION 

The present study found that the Twin Block 
appliance is an effective option for the 

correction of Class II skeletal malocclusion in 
the active patient. The result of the study 

showed significant changes to the skeletal 
system, in particular an increase in the length 

of the mandible, an increase in the SNB angle 

and a reduction of the ANB angle. Result of 

the study also showed positive changes to the 
dentoalveolar system with a reduction of the 

overjet and overbite, and an improvement of 
the inclination of the incisors. The result of the 

cephalometric study confirmed that the Twin 

Block therapy addressed the correction of the 
sagittal skeletal discrepancy and improvement 

of the occlusion; therefore, the author 
consider the approach of the Twin Block 

therapy as a functional appliance in the active 
patient, an appropriate option. 
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