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Introduction

Class Il malocclusion is a common dentofacial discrepancy in orthodontic practice and a frequent reason
for seeking treatment during childhood and adolescence. Its prevalence varies according to population,
dentition, ethnicity, and diagnostic criteria. Pooled global evidence indicates that Class Il relationships
affect a substantial proportion of individuals with mixed or permanent dentitions. This condition may
arise from skeletal, dentoalveolar, or combined discrepancies involving the maxilla, mandible, dentition,
and surrounding soft tissues. Mandibular retrusion is a frequent skeletal component; however, maxillary
protrusion, altered vertical development, dental compensation, or combinations of these factors may also
contribute. Identifying the underlying components is essential because treatment objectives and appliance
selection differ between predominantly skeletal and dentoalveolar forms of Class Il malocclusion.

Growth modification is commonly considered for growing patients with skeletal Class Il malocclusion
primarily associated with mandibular retrognathism. Functional appliances position the mandible
anteriorly and may induce adaptive changes throughout the craniofacial complex. Among these
appliances, the Twin Block, introduced by Clark, is one of the most widely used removable functional
systems. Cephalometric studies have shown that Twin Block therapy produces both skeletal and
dentoalveolar effects, including reduced overjet, improved molar relationships, increased mandibular
dimensions, and reduced facial convexity.

Despite its effectiveness, the conventional Twin Block appliance has limitations related to its bulk, visible
wire components, speech adaptation, and patient acceptance. Clear Twin Block appliances have therefore
been developed using transparent thermoplastic materials to maintain mandibular advancement while
potentially improving esthetics and comfort. Recent randomized clinical trials have reported favorable
dentoskeletal outcomes, together with improvements in patient satisfaction, speech adaptation, and
esthetics.

Nevertheless, evidence concerning clear Twin Block treatment remains more limited than that for
conventional Twin Block therapy. Existing studies vary in appliance design, treatment duration, skeletal
maturity, and outcome assessment. Previous evidence suggests that functional jaw orthopedics is most
effective when treatment begins during the pubertal growth period. Therefore, evaluating clear Twin
Block treatment during a defined stage of skeletal maturation may provide a more reliable estimate of its
dentoskeletal effects.

Accordingly, this controlled clinical trial aims to evaluate the dentoskeletal effects of clear Twin Block
treatment initiated during a specific stage of skeletal maturation in growing patients with skeletal Class Il
malocclusion associated with mandibular retrognathism.

Subjects and Methods

A total of 40 patients, irrespective of sex, aged 9-12 years and presenting with Class Il Division 1
malocclusion and a skeletal Class 11 pattern will be included in the study.



The study will be conducted under ethical approval No. ISU.26.1.25, granted by the Institutional Review
Board (IRB)/Ethics Committee of Ibn Sina University of Medical and Pharmaceutical Sciences.
The following primary diagnostic records will be obtained for each patient:

1- Pretreatment and post-treatment photographs.

2- Pretreatment and post-treatment lateral cephalometric radiographs.
3- Pretreatment and post-treatment digital dental models.

Additional diagnostic records will include:

1- A pretreatment hand—-wrist radiograph.
2- Pretreatment and post-treatment cone-beam computed tomography (CBCT) scans.

Each patient will be instructed to wear the appliance for 20 hours per day over a

treatment period of 3 months.

Written informed consent describing the treatment protocol will be obtained from the

parent or legal guardian of each patient.

The following parameters will be assessed:

1- Overbite, overjet, intercanine width, and intermolar width, measured on digital dental
models.

2- SNA, SNB, and ANB angles; AO-BO distance (Wits appraisal); and the A-B
difference (Chang measurement), assessed on lateral cephalometric radiographs.

3- The interincisal angle, the angle between the upper incisor axis and the SN plane, and
the angle between the lower incisor axis and the mandibular plane, assessed on lateral
cephalometric radiographs.

4- Changes in condylar morphology and permanent first molar root length, assessed
using CBCT, as detailed in Table 1.

Table 1. CBCT parameters measured.

No. Parameter Abbr. Unit

1 Anterior AJS mm
joint space

2 Superior SJS mm
joint space

3 Depth of DGF mm
the glenoid
fossa

4 Sagittal SCA °
condylar
angle

5 Height of HC mm
the condyle

6 Length of LMR mm
mandibular
rami




7 Length of LMB mm
mandibular
body
8 Width of WMR mm
mandibular
rami
9 Mandibular ML mm
length
10 Medial MJS mm
joint space
11 Lateral LJS mm
joint space
12 Mandibular molar root HCA °
length
13 Mand. molar root MRL mm
length
14 Volume of VC mm3
the condyle

Statistical Analysis:

Statistical analyses will be performed using IBM SPSS Statistics. Continuous variables will be
summarized as means and standard deviations (SDs). The normality of paired pretreatment—post-
treatment differences will be assessed using the Shapiro-Wilk test. For normally distributed differences,
paired-samples t-tests will be used to compare pretreatment and post-treatment measurements within the
same patients, including digital model, cephalometric, and quantitative CBCT parameters. Mean
differences, 95% confidence intervals, and corresponding p-values will be reported. Statistical
significance will be set at a two-sided p-value of less than 0.05. If paired differences do not meet the
normality assumption, the Wilcoxon signed-rank test will be considered. Any between-group
comparisons required by the controlled trial design will be analyzed separately.
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