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Abstract 
Background: This study aims to analyze dentoalveolar changes and transverse discrepancies in the treatment of 
class II division 1 dentoskeletal malocclusion before and after treatment using a functional twin block device.
Material and Methods: This study used a comparative analytical study to compare dentoalveolar changes and maxi-
llary transverse discrepancies. The research sample was a study model of patients aged 7–15 years with 23 study 
models with class II division 1 dentoskeletal malocclusion cases at the clinic of the Department of Pediatric Den-
tistry, Hasanuddin University Educational Oral and Dental Hospital (RSGMP UNHAS). A sampling of the study 
model was carried out by purposive sampling. The measurement data was tested using the chi-squared normality 
test and then the statistical test was the paired t test.
Results: Based on the statistical analysis of paired t-test there is a change in the distance between the mandibular ca-
nines, there is a change in the distance between the first premolars or between the mandibular first primary molars, 
there is a change in the distance between the second premolars or between the maxillary second primary molars, 
and there is a change in the distance between the maxillary molars after treatment using a twin block device.
Conclusions: There were substantial dentoalveolar alterations in overjet, overbite, molar relation, and distance 
between premolars and molars after using the twin block device.
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Introduction
A malocclusion is a form of maxillary and mandibular 
relationship that deviates from the standard form as a 
normal form (1). Malocclusion is associated with a less-
than-ideal tooth relationship in a state of centric occlu-

sion, which can lead to poor facial appearance, risk of 
caries and periodontal disease, and jaw joint disorders 
if not corrected (2,3). Malocclusion can occur in three 
directions, namely the sagittal, transverse, and vertical 
planes. Proper malocclusion treatment can be started 
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at the optimal stage of maturation, which is at the peak 
of the growth spurt and will give the best results (4,5). 
Orthodontic treatment can only modify growth patterns, 
not produce growth. Determining the optimal timing of 
orthodontic treatment is closely related to the identifica-
tion of growth spurts and thus can contribute significant-
ly to the correction of skeletal disharmony (6-8).
Class II malocclusion is considered one of the most 
common craniofacial disorders. Class II malocclusion 
may be the result of a sagittal mandibular deficiency, 
maxillary excess or a combination of both (9,10). Class 
II malocclusions are abnormalities in the sagittal or an-
teroposterior plane that can be dental or skeletal (11). 
Increased overjet in any skeletal pattern can be caused 
by upper incisors that are proclinated and lower incisors 
that are retroclinated due to habit or soft tissues (12). 
Lips are generally inadequate in class II division 1, the-
refore they try to compensate with circumoral muscle 
activity, sliding the lower lip under the upper incisor, 
or a combination of all of these things (13,14). The de-
velopment of this malocclusion may also be influenced 
by finger sucking or other oral habits, usually after im-
balances in the buccinator muscles and tongue force, 
which narrow the maxillary arch. Additionally, habits 
often procline the top incisors while retrocline the lower 
incisors (15).
The occurrence of maxillary transverse discrepancy 
greatly affects many aspects, including the buccal-lin-
gual inclination angle of the mandibular teeth (16). The 
role of the buccal-lingual inclination angle as compen-
sation in the dental arch occurs to balance the misalign-
ment, it occurs naturally and can change the formation 
of the arch length and buccal- lingual inclination angle 
of the mandibular teeth (17,18). The transverse discre-
pancy that occurs in the maxilla can cause a narrow 
maxillary palatal arch and is often accompanied by  ex-
cessive vertical growth (19).
The midpalate suture is a growth area that contributes 
to the width of the maxillary arch, which is active un-
til late adolescence. With increasing age, the suture will 
unite so that it will become more difficult to widen (20). 
Transverse plane discrepancy is a natural change of teeth 
that can be caused by local factors such as premature 
loss of primary teeth, agents and certain bad habits such 
as finger sucking or tongue thrusting (20,21). Transver-
se discrepancies can cause tooth asymmetry which ba-
sically involves shifting the median line, asymmetrical 
posterior tooth positions, asymmetrical arches, and di-
vergent occlusal planes (21,22).
The development of class II appears to be promoted 
and maintained by both facial growth and dental erup-
tion (23,24). Dentoalveolar changes can be seen through 
maxillary posterior segment distalization, maxillary in-
cisor linguoversion, mandibular posterior segment me-
sialization and buccal tilt of mandibular incisors (24,25) 

Patients with an Angle class II malocclusion, which is 
characterized by an increased overjet and anterior crow-
ding, molar distalization of the maxillary first permanent 
teeth may be an effective therapeutic option. Using in-
traoral or extraoral equipment, molar distalization can 
be accomplished (25,26).
Twin block devices are functional devices used for the 
early treatment of children with class II malocclusion 
by advancing the jaw and stimulating jaw growth. Twin 
block was developed by William J Clark in 1970 in Scot-
land and is currently one of the most common and most 
popular functional tools due to its effectiveness in co-
rrecting class II skeletal malocclusions (26,27).
Improvements in the dentoalveolar relationship in the 
sagittal direction can be measured through parameters 
such as decreasing overjet distance values, changes in 
overbite distance values, and changes in molar relation 
distances (28). Several observations of dentoalveolar 
changes resulting from treatment can also be seen in 
the combination of mandibular growth, distalization of 
upper molars and mesial-to-lower molar migration and 
proclination of lower incisors to labial resulting in de-
creased overjet (29). This study aimed to analyze den-
toalveolar changes (overjet, overbite, and molar relation) 
and transverse discrepancies in the treatment of class II 
division 1 dentoskeletal malocclusion before and after 
treatment using a functional twin block device, based on 
measurements in a study model of pediatric patients of 
growth and development age.

Material and Methods 
This protocol was approved by the Health Research 
Ethics Committee for Dental and Oral Hospital, Fa-
culty of Dentistry, Hasanuddin University, Ministry of 
Research, Technology and Higher Education, Indone-
sia (No.105/PL09/KEPK FKG-RSGM UNHAS/2022) 
on August 8, 2022. This research was conducted at the 
clinic of the Department of Pediatric Dentistry, Hasanu-
ddin University Educational Oral and Dental Hospital 
(RSGMPUNHAS). 
This research started from recruitment of participants on 
period March and June 2022.  This research started from 
10th August and 30th November 2022 and used a com-
parative analytical study to compare the results of mea-
surements of maxillary dentoalveolar changes and trans-
verse discrepancies in the patient study model. Sampling 
of the study model was carried out by purposive sam-
pling. Each participant in this study was informed about 
the research and agreed and signed a written informed 
consent form to participate in this study. Screening was 
based on the inclusion criteria which were patients with 
dentoskeletal class II division 1, molar class II relations-
hip and no previous orthodontic treatment. Subjects had 
to be included on prepubertal growth spurt phase. Ex-
clusion criteria were patients who had not finished treat-
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ment during this study and patients who were not willing 
to participate in this study. The subject of this study was 
a study model of 23 patients (mean age 7-15 years) with 
class II dentoskeletal malocclusion treated with a twin 
block functional appliance. The study model used was a 
pre-treatment and post-treatment study model.
Assessment criteria in the study included dentoalveolar 
changes (overjet, overbite, and molar relation), den-
toalveolar changes in the transverse plane consisting of 
changes in the distance between the canines, the distan-
ce between the first premolars or first primary molars, 
the distance between the second premolars or the second 
primary molars, the distance between the mandibular 
first permanent molars and the inclination of the mandi-
bular first permanent molars before and after using the 
twin functional appliance.
Patient study models in good condition, with intact in-
cisor tooth edges, canine tooth cusps, buccal premolar 
tooth cusps, and molar tooth central fossae, without any 
damage, are required. This study had exclusion criteria 
which included patient study models with no canines, 
permanent first molars, permanent first premolars or de-
ciduous second molars and patient study models with 
partial loss of anterior teeth. Models that met the inclu-
sion criteria were grouped into groups before and after 
treatment with a twin block device.
Intercanine width was measured by measuring the wid-
th of the intercanine width at the cusp apex of the right 
and left canines, interpremolar distance was measured 
between the buccal cusps of the right and left first pre-

molars. The intermolar width was measured between 
the central fossa of the right and left molar teeth on the 
patient study model before and after treatment using a 
digital caliper in millimeters (mm) with an accuracy 
of 0.01. Measurements were taken thrice to minimize 
errors and ensure precise data analysis. Subsequently, 
the results were subjected to calibration, followed by 
data processing.
First, the data obtained were tested for normality using 
the Shapiro-Wilk test. The measurement data of the 
resulting research study models were then carried out 
using the chi-squared normality test to determine whe-
ther the research data is usually distributed and then de-
termine the next statistical test in the form of a paired 
t-test. Analysis was done using RStudio 2022.07.1 Build 
554 (RRID: SCR_000432).

Results 
- Dentoalveolar changes (overjet, overbite, and molar 
relation)
The results of the normality test on the overjet, overbite and 
molar relations variables using the Shapiro-Wilk test stated 
that the measurement results of the data produced in this 
study were normally distributed (Table 1).
Data analysis was continued using a paired t-test to compa-
re the results of the maxillary transverse dimension measu-
rements on the research model before and after treatment 
using the twin block functional tool as shown in Table 2.  
a. Different test due to overjet impact
In Figure 1A, the average overjet value after being given 

Average (SD) mm
Before After Difference

Overjet value 8.22 (2.351) 3.53 (1.155) 4.69 (1.325)
Overbite value 5.53 (0.850) 1.41 (0.849) 4.12 (0.778)
Molar relation 5.35 (0.831) 1.46 (0.717) 3.89 (0.663)

Table 1: Normality test of dentoalveolar changes variable.

Variable Average Standard Deviation Chi-square
p-value description

Molar relation Before 5.35 0.831 0.8456* significant
After 1.46 0.717 0.4456* significant

Difference 3.89 0.663 0.3524* significant
Overjet value Before 8.22 2,351 0.8453* significant

After 3.53 1.155 0.4466* significant
Difference 4.69 1.325 0.2850* significant

Overbite value Before 5.53 0.850 0.9835* significant
After 1.41 0.849 0.8825* significant

Difference 4.12 0.778 0.0738* significant

Table 2: Results of paired t-test of dentoalveolar changes variable
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Fig. 1: A,B) The overjet plot before and after being given treatment with twin block devices concluded that the conditions 
before and after treatment had a significant difference, indicated by the rejection of the null hypothesis. If the p-value < 
alpha, then reject H0. With a confidence level of 95 percent, the alpha tolerance level is 5 percent or 0.05, it is said to reject 
H0 because the p value is 7.17 x 10-13 which is less than the 5% alpha value. The average difference for each observation 
is 3.619408.

treatment with a twin block device is smaller than before 
being given treatment. This can be seen from the range 
of values before and after treatment is given according 
to Figure 1B. Based on the average difference test (pai-
red test), it can be concluded that the conditions before 
and after treatment with twin block devices have signi-
ficant differences.
b. Different tests due to the impact of overbite
According to data in Figure 1B, the mean overbite value 
post-treatment is lower than the overbite value pre-treat-
ment with the twin block appliance.  Based on the paired 
t-test, it can be concluded that the conditions before and 
after treatment with twin block tools have significant di-
fferences.
c. Difference test due to the impact of molar relations
The average value of the molar relation distance after 
being given treatment with a twin block device is sma-

ller than before being given treatment using a twin block 
device. This can be seen from the range of values before 
and after being given treatment for twin block devices. 
Based on the average difference test (paired test), it can 
be concluded that the conditions before and after have a 
significant difference.
- Dentoalveolar changes in the transverse plane
The results of the paired t-test calculation are presen-
ted in Table 3, showing the mean value of the treatment 
on dentoalveolar changes as seen through the distance 
between canines, the distance between first premolars 
or first molars, the distance between second premolars 
or second molars and the distance between molars after 
treatment is greater than before treatment. This means 
that the functional twin block device produces dentoal-
veolar changes in the transverse plane. The largest chan-
ge was seen in the mean distance between molar teeth 
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Average ± SD
Before After Difference p-value

Value of distance between canines (C) mm 25.92 ± 1.72 27.17±2.14 1.61±1.43 0.00050*
Value of distance between first premolars (mm) or 
first primary molars (P/M1) (mm)

32.35 ± 3.29 34.42 ± 2.97 2.85±2.12 0.00011*

Value of distance between second premolars (mm) 
or second primary molars (P/M2) (mm)

34.78 ± 1.44 37.69 ± 1.10 2.92±1.91 0.00003*

Value of distance between molars (M) (mm) 42.91 ± 2.66 45.87±2.83 3.12±2.4 0.00021*

Table 3: Statistical results of paired t-test comparing changes in dentoalveolar distance in the transverse plane.

(M) which increased by 3.12 mm (SD+2.49), and the 
smallest was seen in the mean canine tooth distance (C) 
which increased by 1.6 mm (SD+1.43).
The dentoalveolar changes in the transverse plane in the 
value of the distance between the canines, before and 
after using the twin block functional device are shown 
in Figure 2A.
Transverse plane dentoalveolar changes in the value of 
distance between first premolars (mm) or first primary 

Fig. 2: A) The results of the analysis with the paired t-test showed a P value of 0.026, this 
means that there is a significant (meaningful) difference between the average C parameter 
values before and after treatment. The average C parameter before treatment was 25.9177 ± 
1.71455 and the average C parameter after treatment was 27.1677 ± 2.13794. B) The results 
of the analysis using the paired t-test showed a P value of 0.026, this means that there is a 
significant (meaningful) difference between the average P/M1parameter values before and 
after treatment. The average P/M1 parameter before treatment was 32.3515 ± 3.29067 and 
the average P/M1 parameter after treatment was 34.4138 ± 2.97241.

molars (P/M1) (mm), before and after using the twin 
block functional device as shown in Figure 2B.
Transverse plane dentoalveolar changes at the rate of the 
distance between the second premolars (mm) or the se-
cond primary molars (P/M2) (mm), before and after using 
the twin block functional device as shown in Figure 3A. 
Transverse plane dentoalveolar changes in the value of 
distance between molars (M) (mm), before and after using 
the twin block functional device as shown in Figure 3B.
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Fig. 3: A) The results of the analysis with the paired t-test showed a P value of 0.000, this 
means that there is a significant difference (meaningful) between the average P/M2 param-
eter values before and after treatment. The average P/M2 parameter before treatment was 
34.7785 ± 1.44097 and the average P/M2 parameter after treatment was 37.6908 ± 1.09521. 
B) The results of the analysis with the paired t-test showed a P value of 0.002, this means 
that there is a significant difference (meaningful) between the average M parameter val-
ues before and after treatment. The average parameter M before treatment was 42.9077 ± 
2.65714 and the average parameter M after treatment was 45.8731 ± 2.82893.

Data from the research results of calculating the distance 
between canines, between mandibular first premolars or 
mandibular first molars, distance between second pre-
molars or mandibular first molars and distance between 
mandibular first permanent molars using the paired T 
test showed a p value <0.05 so it can be concluded that 
there are differences in the distance between canines, 
distance between first premolars or first permanent mo-
lars (Table 3).
Based on the identification and analysis of Table 3, 
the linear variables of lower anterior facial height (Y), 
maxillary anterior dentoalveolar height (X1), maxillary 
posterior dentoalveolar height (X2), and maxillary leng-
th (X3) have a close relationship. This identification can 
be analyzed from Figure 4 that based on the diagonal 
side of the correlation matrix, shows the distribution of 
data on the variables used. When viewed from the Y, X1 
and X3 variables where the distribution tends to be ne-
gative or tends to the left, it can be interpreted that the 
calculated average value is smaller than the median and 
mode values, which means that the data tends to cluster 
at high values.

However, it is different from the X2 variable whose data 
distribution tends to be positive or tends to the right, 
which means the data tends to group into lower values. 
Judging from the level of sharpness of the graph, there 
are no outliers in the data. Viewed from the right side of 
the correlation matrix, the correlation between variables 
Y and X1 is stronger than X2 and X3 with variable Y, 
this is evidenced by the correlation value between va-
riables y and x1 by 42 percent while X2 and X3 have a 
correlation of 0.15 each and 0.13 with Y variable.
 
Discussion
Class II division I malocclusion is the most common 
class II condition. One alternative treatment for class II 
malocclusion is the use of a functional twin block device 
(30). The purpose of using a twin block device is to sti-
mulate mandibular growth through growth stimulation 
of the condylar cartilage and functionally limiting maxi-
llary growth (22). The  effectiveness of the twin block 
device for the treatment of class II division 1 malocclu-
sion can be assessed from the presence of dental and 
skeletal changes (31,32). The advantages of functional 
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therapy are in the correction of the molar relation, the 
total length of the mandible and the height of the ramus 
are significantly increased and the direction of growth of 
the condyle is more posterior (31).
The main changes caused by functional appliances to 
the dentoalveolar include distalization of the maxillary 
posterior segment, lingual displacement of the maxillary 
incisors, mesialization of the mandibular posterior seg-
ment and buccal inclination of the mandibular incisors 
resulting in changes in overjet, overbite and changes in 
molar relationships (33). Treatment of class II division 1 
malocclusion with functional fixed appliances will show 
maximum results if performed at the optimal skeletal 
maturation stage (34).
The results of the study in Table 2 show the three varia-
bles of dentoalveolar changes before and after treatment 
using twin blocks in 23 samples of the studied study 
model. The difference in the decrease in the value of 
overjet, overbite and molar relations is caused by seve-
ral factors, including patient compliance, operator skill, 
duration of use, patient age, race and ethnicity of the pa-
tient and the initial clinical condition of the patient (35). 
The patient’s large overjet and overbite at the start of 
treatment were due to lack of mandibular growth (36). 
Patients with slower jaw growth tend to be stimulated 
more quickly with functional devices because of the in-
fluence of growth hormone in early jaw growth (37,38).

Fig. 4: Variable correlation matrix Y, X1, X2 and X3.

The effectiveness of treatment with a twin block device 
can be assessed from the decrease in the value of overjet, 
overbite, and changes in the molar relationship to class 
1 Angle which is presented in Table 2 (39). All samples 
studied showed significant changes in all variables of 
the value of overjet, overbite, and molar relations. The 
variable overjet value decreased by an average of 5.09 
mm from an average before treatment of 9.02 mm to 
3.93 mm after treatment. This happens because the twin 
block device functions to stimulate mandibular
growth through growth stimulation of the condylar car-
tilage, so that endochondral growth will occur more 
rapidly than it should (39,40). The twin block device 
is also designed to advance the patient’s lower jaw so 
that it inhibits maxillary growth and stimulates anterior 
mandibular growth thereby reducing the overjet value 
(39,41).
The same thing also happened to the overbite value va-
riable, which experienced a decrease in average of 2.17 
mm from the mean before treatment of 4.53 mm to 2.36 
mm after treatment. This is due to the increase in mandi-
bular body length and ramus height. The twin block de-
vice also stimulates vertical growth causing intrusion of 
the posterior teeth, while the anterior teeth remain free to 
erupt, this effect helps to increase the overbite and bring 
the anterior teeth into occlusion (42).
The variable value of the molar relation decreased by 
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3.82 mm on average from 4.28 mm before treatment to 
0.46 mm after treatment. This happens because the twin 
block functional device works to stimulate the mandible 
to grow and move forward to improve the molar rela-
tionship which was previously class II Angle to class I 
Angle. The use of a twin block device also causes the 
mandible to move forward which depends on the acti-
vity of the tip of the condyle to carry out the profiling 
of the diseased tissue that is converted into bone. In ad-
dition, the processes of apposition and resorption of the 
anterior and posterior portions of the ramus and elon-
gation of the posterior teeth are also responsible for the 
advancement of the mandible. The advancement of the 
mandible causes a change in the ideal molar relation to  
be achieved (43).
The results of this study are in line with research con-
ducted by Al Anezi et al., Singh et al., and Fareen et al. 
who stated that the twin block device will reduce the 
value  of overjet, overbite and improve the molar rela-
tionship from class II to class I Angle (44). According 
to Bacheti in his research, the most visible changes after 
twin block treatment were dentoalveolar changes. The 
success of the treatment of class II division 1 dentos-
keletal malocclusion is highly dependent on the patient’s 
cooperative attitude, in addition to other factors such as 
growth patterns, etiology and severity of the initial ma-
locclusion (44-46).
Evaluation of dentoalveolar changes in the transverse 
plane can be seen from the distance between the cani-
nes, the distance between the first and second premolars 
or the first and second primary molars, the distance be-
tween the molars and changes in the inclination of the 
mandibular molars. The functional twin block device 
was used to keep the posterior teeth straight and resulted 
in an increase in the length of the anterior arch (47,48).
Based on the results of the paired t-test in calculating 
changes in the distance between the canines, it was 
found that the treatment using twin block devices can 
produce significant changes in changes in the distance 
between the canines (49). This occurs because the twin 
block device uses an expansion coupler, an active devi-
ce that generates power in the transverse direction, and 
because the use of twin block devices will cause changes 
in the spacing between the canines following treatment 
with an expansion device on the jaw with noticeably 
more stable outcomes (49,50).
Treatment using a twin block device is quite effective 
for adjusting the distance between canines, where this 
study shows that the canine distance changes on ave-
rage by 1.61 mm (SD 1.43). Motoyoshi in 2005 stated 
that changes in the value of the distance between canines 
at the age of 6 to 11 years can occur due to mandibu-
lar growth (37). There were also significant changes in 
the distance between mandibular first premolars or first 
molars. The movement due to expansion in the premo-

lar region is relatively more stable than the canines and 
molars. BeGole’s study stated that during expansion, the 
canines experienced less expansion than the premolars. 
Swadowsky and Lauderdale stated that the best level of 
stability after mandibular expansion treatment was in the 
second and first premolars (31).
The average change in the distance between the molars 
was 3.12 mm (SD 2.49) measured from the mesial cusp 
buccal point. This study is in line with the results of Mo-
toyoshi et al. 50 which stated that the average mandibu-
lar molar distance increased by 5.42 mm after the use of 
twin block devices for 6 months to 1 year. The conclu-
sion is that there are expansion forces on the skeletal and 
dentoalveolar with the twin block appliance.
Variable changes in molar inclination in treatment using 
twin block devices experienced a reduction in the angle 
so that the molar inclination became more upright. The 
use of the twin block device resulted in a change in the 
inclination to the buccal direction so that the molar incli-
nation became upright, which previously had a maxillary 
transverse discrepancy. Dentoalveolar changes through 
examination of the study model are easier to carryout, 
applicable and eliminate the resulting impact than radia-
tion examination, but have a disadvantage, namely that 
the study model print may be damaged in the part to be 
measured, making it difficult to make measurements.

Conclusions
The study was conducted using a patient study model to 
look at two things, namely dentoalveolar changes and  
in the transverse discrepancy of the jaw before and af-
ter using the twin block device. Dentoalveolar changes 
found were significant differences in overjet, overbite 
and molar relations before and after treatment with twin 
block devices.  There was a change in the distance be-
tween the second premolars or between the maxillary se-
cond primary molars after treatment using a twin block 
device. There was a change in the distance between the 
maxillary molars after treatment using a twin block de-
vice.

Acknowledgement
The authors thanks to all member and staff of department pedodontics, 
orthodontic, and public health education, Faculty of Dentistry, Has-
anuddin University, Makassar.

Institutional Review Board Statement
This protocol was approved by the Health Research Ethics Commi-
ttee for Dental and Oral Hospital, Faculty of Dentistry, Hasanuddin 
University, Ministry of Research, Technology and Higher Education, 
Indonesia (No.105/PL09/KEPK FKG-RSGM UNHAS/2022) on Au-
gust 8, 2022.

Data Availability Statement
Underlying data
Open Science Framework: Dentoalveolar changes and transverse dis-
crepancies through the treatment of class II division 1 malocclusion 
in children using a twin block device. https://doi.org/10.17605/OSF.
IO/9JTUE76



J Clin Exp Dent. 2025;17(3):e239-48.                                                                                                                                                                                                      

e247

This project contains  data of dentoalveolar changes through measu-
ring overjet, overbite and intermolar relations using the difference test 
before and after treatment with the twinblock appliance 
• Data File 1: Linear Measurement Results of Lower Anterior Face 
Height, anterior maxilary Dentoalveolar Height, Maxillary Posterior 
Dentoalveolar Height and Maxillary Length .pdf 
• Data File 2 : Analysis of dentoalveolar changes in overbite, overjet 
and intermolar before and after twinblock treatment. pdf
• Data File 3: Dentoalveolar changes test result overbite, overjet and 
intermolar before and after twinblock treatment. pdf

Author Contributions
Author roles: Harun achmad: Conceptualization, Data Curation, Me-
thodology, Project Administration, Supervision, Writing – Review & 
Editing; Rasmidar samad: Data Curation, Formal Analysis, Metho-
dology, Writing – Review & Editing; Mansjur nasir: Project Admi-
nistration, Writing – Review & Editing, Supervision; Asmidar anas: 
Investigation, validation, ; Sri Ramadhany: Project Administration, 
Funding Acquisition; Arrang sesioria: Data Curation, Formal Analy-
sis, Methodology.

Funding
This research activity was funded by The Ministry of Research and 
Technology of the Republic of Indonesia. 

Conflict of interest
The authors declare that they have no potential conflict of interest.

References
1. Mitchell L. An introduction to orthodontics. OUP Oxford: 2013.
2. Fields HW, Proffit WR. Treatment of skeletal problems in children 
and preadolescents. Contemp Orthod Sth ed St Louis Mosby Elsevier. 
2013:507.
3. Dutta M, Aggarwal V, Agarwal S, Singh S, Singh U. Transverse 
Discrepancy in Orthodontics: A Review. 2016;2(11):28-32.
4. Lindsten R, Ogaard B, Larsson E, Bjerklin K. Transverse Dental and 
Dental Arch Depth Dimensions in the Mixed Dentition in a Skeletal 
Sample from the 14th to the 19th Century and Norwegian Children and 
Norwegian Sami Children of Today. Angle Orthod. 2002;72(5):439-
48.
5. Sylvia Harlena, Krisnawati MKP. Changes in Intercanine Width in 
Orthodontic Treatment. J Kedokt Gigi Univ Indones. 2002;9.
6. Kusayama M, Motohashi N, Kuroda T. Relationship between trans-
verse dental anomalies and skeletal asymmetry. Am J Orthod Dentofac 
Orthop. 2003;123(3):329-37.
7. Agustini TF, Sutadi H, Soenawan H. Relationship between palatal 
height and intermolar width and posterior dental arch length in chil-
dren aged 12-14 years. J PDGL 2003;53(2):16-24.
8. Hashim HA, Al-Ghamdi S. Tooth width and arch dimensions in 
normal and malocclusion samples: an odontometric study. J Contemp 
Dent Pract. 2005 May 15;6(2):36-51.
9. Binder RE. Correction of posterior crossbites: diagnosis and treat-
ment. Pediatr Dent. 2004;26(3):266-72.
10. Putri DI. The Effect of Bad Habits on Children’s Dental Maloc-
clusion. 2012.
11. McNamara Jr JA, Baccetti T, Franchi L, Herberger TA. Rapid 
maxillary expansion followed by fixed appliances: a long-term evalua-
tion of changes in arch dimensions. Angle Orthod. 2003;73(4):344-53.
12. Sadowsky C, Schneider BJ, BeGole EA, Tahir E. Long-term stabi-
lity after orthodontic treatment: non extraction with prolonged reten-
tion. Am J Orthod Dentofac Orthop. 1994;106(3):243-9.
13. Ajami S, Morovvat A, et al. Dentoskeletal Effects of Class II Ma-
locclusion treatment With the Modified Twin Block Appliance. J Clin 
Exp Dent. 2019;11(12):1093-1098
14. Begole EA, Fox DL, Sadowsky C. Analysis of change in arch 
form with premolar expansion. Am J Orthod Dentofacial Orthop. 
1998;113(3):307-15. 
15. Zaher AR, Kassem HE. Diagnostic considerations and conventio-
nal strategies for treatment of class II malocclusion. Skeletal Anchora-

ge in Orthodontic Treatment of Class II Malocclusion: Contemporary 
Applications of Orthodontic Implants, Miniscrew Implants and Mini 
Plates. 2014;1.
16. Sharda J, Sharma G, Shetty P, Sharda A. Mandibular Arch Expan-
sion A New Treatment Approach by Transverse Transforce: A Case 
Report. Clinics. 2011;3(1):98- 9.
17. Miller CL. Concomitant Changes in Mandibular Arch Dimensions 
During Bondedand Banded Rapid Maxillary Expansion. 2010:
18. English JD. Early treatment of skeletal open bite malocclusions. 
Am J Orthod Dentofac Orthop. 2002;121(6):563-5.
19. Lima AC, Lima AL, Lima Filho RMA, Oyen OJ. Spontaneous 
mandibular arch response after rapid palatal expansion: a long-
term study on Class I malocclusion.Am J Orthod Dentofac Orthop. 
2004;126(5):576-82.
20. Perseo G. A well-known modified lower face profile analysis for 
all ethnic types and its contribution to cephalometric skeletal classes. 
Virtual J Orthod. 2002.
21. Agenter MK, Harris EF, Blair RN. Influence of tooth crown size on 
malocclusion.Am J Orthod Dentofac Orthop. 2009;136(6):795-804.
22. Enternas I, Chamorro EG, Alvarez-Abad C, Muriel J, Menn-
dez-Diaz I, Cobo T. Evaluation of Changes in The Upper Airway After 
Twin Block Treatment In Patients With Class II Malocclusion. Clin 
Exp Dent Res. 2019;5(3):259-268.
23. Bowman S, Vaid N. JIOS Interview Dr S Jay Bowman on Es-
thetics in Orthodontics. The Journal of Indian Orthodontic Society. 
2011;45:102-104. 
24. Wilmes B, Schwarze J, Vasudavan S, Drescher D. Combination of 
clear aligners and beneslider for correction of severe midline devia-
tion. Journal of clinical orthodontics: JCO. 2021;55:675-683.
25. Karad A. Clinical Orthodontics: Current Concepts, Goals and Me-
chanics. Elsevier Health Sciences, 2014.
26. Burhan AS, Nawaya FR. Dentoskeletal Effects of the Bite Jumping 
Appliance and the Twin-Block Appliance in the Treatment of Skele-
tal Class II Malocclusion: A Randomized Controlled Trial. European 
Journal of Orthodontics. 2015;37(3):330-337.
27. Lagravere MO, Heo G, Major PW, Flores-Mir C. Meta-analysis of 
immediate changes with rapid maxillary expansion treatment. J Am 
Dent Assoc. 2006;137(1):44-53.
28. O’Grady PW, McNamara JA, Baccetti T, Franchi L. A long-term 
evaluation of the mandibular Schwarz appliance and the acrylic splint 
expander in early mixed dentition patients. Am J Orthod Dentofac Or-
thop. 2006;130(2):202-13.
29. Nojima K, Takaku S, Murase C, Nishii Y, Sueishi K. A case report 
of bilateral Brodie bite in early mixed dentition using bonded constric-
tion guad-helix appliance. Bull Tokyo Dent Coll. 2011;52(1):39-46.
30. Warren JJ, Bishara SE, Steinbock KL, Yonezu T, Nowak AJ. 
Effects of oral habits” duration on dental characteristics in the primary 
dentition. J Am Dent Assoc. 2001;132(12):1685-93.
31. Vastardis H. The genetics of human tooth agenesis: new discove-
ries for understanding dental anomalies. Am J Orthod Dentofac Or-
thop. 2000;117(6):650-6.
32. Primarti RS. Early detection of orofacial muscle imbalance in chil-
dren. 2010.
33. Lin YT, Lin WH, Lin YTJ. Immediate and six-month space chan-
ges after premature loss of a primary maxillary first molar. J Am Dent 
Assoc. 2007;138(3):362-8.
34. Nelson SJ. Wheeler’s dental anatomy, physiology, and occlusion. 
Elsevier Health Sciences: 2014.
35. Mehta P, Tikku T, Khanna R, Maurya RP. Holdaway’s soft tissue 
cephalometric norms for the population of Lucknow, India. J oral Heal 
Res. 2010;14.
36. Graber LW, Vanarsdall Jr RL, Vig KWL. Orthodontics: current 
principles and technigues. Elsevier Health Sciences, 2011.
37. Motoyoshi M, Shirai S, Yano S, Nakanishi K, Shimizu N. Permis-
sible limit for mandibular expansion. Eur J Orthod. 2005;27(2):115-20
38. Louly F, Nouer PRA, Janson G, Pinzan A. Dental arch dimensions 
in the mixed dentition: a study of Brazilian children from 9 to 12 years 
of age. J Appl Oral Sci. 2011;19(2):169-74. 
39. Elfeky HY, Fayed MMS. Three-Dimensional Effects of Twin 



J Clin Exp Dent. 2025;17(3):e239-48.                                                                                                                                                                                                      

e248

Block Therapyon Pharyngeal Airway Parameters in Class II Maloc-
clusion Patients. Journal of the World Federation of Orthodontists 
2015;4(3):114-119.
40. Kapoor D, Garg D, Mahajan N, Bansal S, Sawhney A, Kaur J, et 
al. Class II Division 1 in New Dimension: Role of Posterior Transverse 
Interarch Discrepancy in Class II Division 1 Malocclusion During the 
Mixed Dentition Period. J Clin Diagn Res. 2015;9(7): ZC72-5.
41. Achmad H, Adam M, Oktawati S, Karim SR. An Overjet Reduc-
tion of Class II, Division 1 Malocclusion in Twin Block Dentofacial 
Orthopedic and Fixed Orthodontic Treatment: Case Report. Journal of 
International Dental and Medical Research. 2017;10(3):1010-16.
42. Lippold C, Stamm T, Meyer U, Vegh A, Moiseenko T, Danesh 
G. Early treatmentof posterior crossbite--a randomised clinical trial. 
Trials. 2013;14:20.
43. Smailiene D, Intiene A, et al. Effect of Treatment with Twin-Block 
Appliances on Body Posture in Class II Malocclusion Subject: Pros-
pective Clinical Study. Med SciMonit. 2017;23: 343-352.
44. Al-Anezi SA. Class II malocclusion treatment using combined 
Twin Block and fixed orthodontic appliances - A case report. Saudi 
Dent J. 2011;23(1):43-51
45. Tripathi T, Singh N, Rai P, Gupta P. Mini-implant-supported 
twin-block appliance: An innovative modification. Niger J Clin Pract. 
2019;22:432-8
46. Fareen N, Alam MK, Khamis MF, Mokhtar N. Treatment effects 
of Reverse Twin- Block and Reverse Pull Face Mask on craniofacial 
morphology in early and late mixed dentition children. Orthod Cranio-
fac Res. 2017;20(3):134-139.
47. Tiziano Baccetti, Lorenzo Franchi, James A. McNamara. The 
Cervical Vertebral Maturation (CVM) Method for the Assessment of 
Optimal Treatment Timing in Dentofacial Orthopedics, Seminars in 
Orthodontics, Volume 11, Issue 3, 2005, Pages 119-129,
48. Thakur VK, Londhe SM, et al. Evaluation and Quantification of 
Airway Changes in Class II Division 1 Patients Undergoing Myofunc-
tional Therapy Using Twin Block Appliance. Medical Journal Armed 
Forces India. 2021;77:28-31.
49. Andrew T, Lucchesi L, Qureshi U, Lee RT. Post-Treatment Cepha-
lometric Changes in Adolescent Patients With Class II Malocclusion 
Treated Using Two Different Functional Appliance Systems For An 
Extended Time Period: A Randomized Clinical Trial. European Jour-
nal of Orthodontics. 2020;42(2):135-143.
50. Ng Hui Lin, Soemantri ES, Gayatri G. Changes in Soft Tissue Fa-
cial Profile of Class II Skeletal Malocclusion Patients with Retrogna-
thic Mandible Treated With Twin Block Appliance. Padjadjaran Jour-
nal Dentistry. 2019;31(1):32-37.


