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ABSTRACT

Aim: Malocclusion is a skeletal complication that requires orthodontic treatment, and class II malocclusion has been
observed in many patients, for which twin-block appliance can be a treatment of choice. Due to scarcity of studies in
this regard, the current study was carried out to evaluate the effect of this appliance on different vertical skeletal growth
patterns as well as its prognosis.

Materials and Method: In this retrospective study. the medical files of 66 patients with class II malocclusion treated by
twin-block appliance by a faculty member orthodontist at Isfahan University of Medical Sciences were obtained, from
which 37 files were selected via simple random sampling based on the determined criteria.The patients’ lateral
cephalometric radiographs before and after treatment were traced manually and analyzed afterwards. Based on
Mandibular Plane Angle (MPA) index, they were divided into two groups, including normal facial growth pattern and
vertical facial growth pattern.

Result: In patients with normal facial growth pattern, only two cephalometric variables, overjet and ANB. showed
statistically significant difference from among ten studied cephalometric variables . In patients with vertical facial
growth pattern, SNB, overjet, N Perp/Pog, LAFH and ANB showed significant changes from among the ten
cephalometric variables (p<0.05). However, taking the length of treatment into consideration, SNA and SNB
cephalometric variables were reported to be significant.

Conclusion: Functional appliances are a good treatment of choice for patients with log faces and can be quite effective
in controlling patients” MPA and vertical dimension, cause growth manifestation in anterior-posterior and vertical
aspects of patients with vertical facial growth pattern and have equal or even more treatment effect on patients with
vertical facial growth pattern than onthose with normal facial growth pattern.
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These appliances treat class II malocclusion by increasing
the functional displacement of mandibular condyles
downward and forward and by limiting the mandibular
forward movement. Also, articular reconstruction occurs at
temporomandibular joint to strengthen the mandibular
position in relation to maxilla. Functional appliances affect
the growth of anterior and posterior teeth so that the
mandibular posterior teeth move forward when the growth

Introduction

Among various types of malocclusion observed in human
population, class II division 1 malocclusion is one of the
most prevalent types. According to Dr. James McNamara’s
theory, backward mandible is a common characteristic of
class II division 1 malocclusionin the growing children.
Class II malocclusion rate is 15% in the world population.

Class II malocclusion gets complicated occasionally owing
to discrepancies between maxilla and mandible. This
malocclusion can be the result of backward mandible or
forward maxilla or a combination of both. Treatment of
class II malocclusion depends on such factors as patient’s
age, growth potential, malocclusion severity and patient’s
cooperation in treatment. In the growing patients, the
growth improvement process during mixed dental period or
early permanent dental period before the end of active
growth can improve skeletal class IT malocclusion.

This type of malocclusion is treated by fixed or removable
myofunctional appliances. Functional appliances dictate a
new pattern of function that leads to development of a new
morphologic pattern (acceptable relationship between
maxilla and mandible, changes in the value and growth
direction of jaws, reinforced occlusion and proper dental
order). Functional appliances correct the muscular
equilibrium and regulate the performance of oral-nasal-
pharyngeal complex.

of maxillary anterior teeth is inhibited, resulting in occlusal
plane rotation and correction of class II relations.

Fixed functional appliances such as Herbst, Forsus-FRD
and Jusper Jumper are used in individuals who are at the
end of developmental mutation, or those who do not
cooperate. Twin block, Bionator, Activator and Frankel are
removable myofunctional appliances that can improve class
II malocclusion by bringing the mandible forward.
However, the best treatment method for mature patients
with severe discrepancies is a combination of orthodontic
and surgical therapies.'

This study evaluated the effect of twin block appliance on
the treatment of patients with class II malocclusion and
different vertical skeletal growth patterns. The objective of
treatment with this appliance is using a method for
treatment of patients with class II malocclusion because
this appliance id able to stimulate the mandibular growth in
forward direction. This appliance is widely known owing to
high acceptability by patients, high adaptability, high
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compatibility, high efficiency, and gradual and constant
mandibular forward movement without the need to change
the appliance.”

Twin block appliance makes the patientsto close their teeth
in a more forward position than before because this device
has steep acrylic levels on occlusal bite block surfaces and
changes the occlusal plane surfaces effectively. These
surfaces act as a guide and make the mandible to move
downward and forward. The patient should use this device
24 hours a day in order for the device to show its effects
completely.’ The other components of this appliance are
labial part on the mandibular anterior teeth, Adams Clasp
on the maxillary and mandibular first permanent molarsand
a screw in the midline of maxilla, which correct the
transversal relations. This device was designed by Dr.
William J. Clark in Scotland more than twenty years ago.*

Various studies have reported the effects of twin block
appliance, as follows:

The first effect showing rapidly is overjet reduction.” The
mandibular working length is increased, 2/3 of which is
related to ramus height increase and the remaining 1/3 is
related to increase in mandibular trunk. Anterior and
posterior lengths are increased, the length of anterior
cranial base is increased, longitudinal slope of upper
incisors is decreased and maxillary first molar moves
distally. A series of headgear effects is also observed,
including preventing the growth toward the anterior part of
macxilla, reducing the longitudinal slope of upper incisors,*
increasing the distance between condylion and gnathion
and increasing SNB conspicuously. The other side effects
of twin block functional appliance in patients are
decreasing ANB, increasing vertical facial dimension,
movement toward the posterior axis of maxillary teeth,®
protrusion of mandibular anterior teeth,” increasing the
facial convexity® and limiting the forward movement of
maxillary molars.’

Based on Clark’s theory in the book “Twin block
functional therapy”, orthodontic functional treatments
affect vertical and anterior-posterior dimensions, and
vertical dimension control in functional therapies is
achieved by covering the dental surfaces in the opposite
arch and controlling interdental spaces.’

In this book, it has been reported that selection of patients
for treatment by twin block appliance should be done
accurately. Patients with open bite and vertical facial
growth pattern, due to muscular weakness, are not able to
constantly maintain their mandible in anterior position,
which is why they show a poor response to treatment in
sagittal and vertical dimensions.” However, this response
has not been reported in these patients and in comparison to
other skeletal growth patterns. Moreover, the previous
studies have mostly evaluated the effects of this appliance
and compared it with other functional appliances.®**'°

Furthermore, in a randomized control trial in 2009, the
higher efficacy of functional appliances in patients with
class II deep bite malocclusionand skeletal horizontal

growth patternwas questioned.® Yet, a retrospective study
by Mills & McCulloch in 1938 showed the favorable
response of patients with open bite and deep bite
malocclusion to twin block appliance.* \

Hence, the present study was conducted to quantitatively
evaluate the efficacy of this appliance in patients with class
II malocclusion and vertical and normal growth patterns.

Materials and Method

This retrospective study assessed the effectiveness of
functional therapy by twin block appliance in patients with
class IT malocclusion and different vertical skeletal growth
patterns. The patients were aged 10-14, including 18 males
and 19 females.

First, 66 medical files of patients under the supervision of a
faculty member endodontist at Isfahan University of
Medical Sciences in Afzal clinic and Isfahan dental school
and under treatment with twin block appliance were
extracted. Several forms (Appendix 1) were prepared from
the data obtained from the files, and the forms were
numbered. The inclusion and exclusion criteria considered
in this study were as follows:

Inclusion criteria:

1. Patients with =7 mm overjet.

2. Patients with skeletal class II division 1 malocclusion.

3. Patients without craniofacial syndrome.

4. Patients with CVS3-CVS4 skeletal growth stage.

5. Patients who had undergone treatment by twin block
appliance.

Exclusion criteria:

1. Poor cooperation of patients based on the reports in
their files.

2. Illegibility of necessary anatomic parameters for
analysis in radiography.

Further, it had been mentioned in all patients” files that
anterior opening rate in all patients was 3 mm, measured by
three 1-mm-thickness tongue blades.

The numbered forms were selected and analyzed according
to the inclusion criteria. The patients qualified for inclusion
in the study were chosen, from whom 37 patients were
finally selected. To calculate the sample size, ANOVA and
follow-up tests like Tukey test were applied. With 14
samples and 80% probability, a difference equal to d=1.5 °
for SNA and SNB angles and d=2.5 mm for distances at
0=0.05 will be significant.

The twin block device used by the researchers according to
the clinicians’ opinions and patients’ needs comprised of
the following components, a modified version of twin
block appliance designed by Clark:

1. Nasolabial part on the mandibular anterior teeth.

2. Adam’s Clasp on the maxillary and mandibular first
permanent molars.

3. A screw in the maxillary midline, which corrects the
transversal relations. The patient opens the screw twice
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a week, depending on the need. to make a coordination
between maxillary and mandibular arches. The patients
were asked to use the device at least 16 hours a week
and continue using the appliance as a retainer at night
after their active treatment.'®"!

Cephalometric radiographs before and after treatment
(n=74) were extracted from the patients’ files and traced by
a dental student and an orthodontist. Meanwhile, the
cephalometry of each patient was traced by one person
manually, and in the case of difference in the size of each
index, their meanwas calculated and selected. After
connecting the drawing paper to cephalograms with tape.
they were drawn by a 0.5 pencil, and the lines were drawn
with different colorsto prevent confusion. A millimeter
ruler was used to draw the millimeter lines and planes, and
a protractor was used to measure the angles. After covering
the negatoscope page with a dark board card, except in the
location of cephalograms, cephalograms were drawn by an
orthodontist in a relatively dark room. After cephalometric
analysis by McNamara method, SNA, SNB, N Perp/Pog, N
Perp/Point A, etc. were measured to correct the efficacy of
the device in sagittal dimension.

Based on the book “Esthetic and biomechanics in
orthodontics”, among all indices, mandibular plane slope
index is the key determinant of skeletal findings in high
angle patients.’” Further, according to McNamara analysis,
the normal range of MPA is 2244, >26 in long face patients
and <18 in patients with short facial growth pattern. Also, a
study by Field ef al in 1984 showed when thepatientwas in
natural head position, there were no differences between
the patients in terms of cranial base rotation relative to
horizontal dimension, but there were differences with
regard to cranial base angle relative to SN-mandibular
plane among the patients. In long face people, mandibular
plane is steep and mandibular angle is increased relative to
palatal plane; whereas, the reverse is true for short face
people.®

Based on the results of studies, mandibular plane is
classified into two groups according to slope index:

1. Vertical skeletal growth pattern (MPA>26)

2. Normal skeletal growth pattern (18<MPA<26)
In addition, it should be noted that while doing
cephalometric analysis on the radiographs of the given
patients, they were not aware of the facial growth pattern.

The obtained data were fed into SPSS (version 18) software
and analyzed bydependent t-test, independent t-test and
Kolmogorov-Smirnov (for analysis of normal distribution
of data). paired t-test and one-way ANOVA (for between-
group comparisons) as well as ANOVA and Tukey
Analyzer. p<0.05 was considered significant.

Moreover, because the interval between radiographs before
and after treatment might be different, to eliminate the
effect of this factor on the results of treatment, the time
between the primary and secondary radiographs was
extracted from the files and the values obtained from
analysis of radiographs after treatment in each group were

divided by the length of treatment, and the results were
compared in different skeletal groups.

Results

Table 1 presents the results of dependent t-test for patients
with normal facial growth pattern. Among the changes of
ten cephalometric variables, only two variables, including
overjet and ANB showed a statistically significant
difference in the normal facial growth pattern group.
[Table. 1]

Statistical indices of vanables in groups with vertical facial
growth pattern treated by twin block functional therapy

Variables Before After
Treatment Treatment t df p-value
Mean SD | Mean SD

SNA 7981 | 3.78 | 7897 | 3.55 1.56 | 15.00 0.14 NS
SNB 7478 | 3.03 | 76.31 397 | -149 [ 15.00 0.16 NS
Overjet 700 | 178 | 391 | 181 | 556 [1500] 0.00 S
N Perp/Pomnt A 1.98 1.32 2.55 3.27 | -0.67 | 15.00 0.51 NS
N Perp Pog -5.60 380 | -33] 527 | -1.59 | 15.00 0.13 NS
MPA 2234 | 2338 | 2222 | 299 0.73 [ 15.00 0.48 NS
LAFH 6080 | 723 | 6231 [ 681 [ -1.30 | 1500 021 NS

Distance from the tip of
maxillary anterior tooth
to a linc perpendicular to | S1.71 | 650 | 5288 [ 668 [ -D.71 | 1500 049 NS
Frankfort plane from
vertical trigoid
Distance from the most

anterior dental point to

. 517 384 5.76 377 0.01 [15.00 099 NS
the pog perpendicular to
Frankfort plane
ANB 547 | 224 | 397 | 174 | 254 | 1500 002 S

Table 1: Statistical indices in the patients with normal
facial growth pattern

Table 2 shows the results of dependent t-test for patients
with vertical facial growth pattern, where SNS, SNB,
overjet, N Prep/Pog, LAFH and ANB showed a significant
difference among the ten cephalometric variables [Table.
2].

Table 3 illustrates the results of independent t-test for mean
differences of variables in both groups, including normal
and vertical facial growth patterns, without considering the
length of treatment. The findings indicated a significant
difference only for SNB variable.

Statistical indices of variables in groups with vertical facial
growth pattern treated by twin block functional therapy

Variables Before After
Treatment Treatment t dr p-value
Mean SD [ Mcan | SD

SNA 7855 | 480 [ 7936 | 461 | -1.49 | 2000 | 0.15 NS
SNB 72,59 | 5.55 | 75.81 | 417 | 495 | 20.00 | 0.00 S
Overjet 7.71 268 | 464 | 138 | 463 20.00 | 0.00 S
N l"cfl\‘l’nim A 1 258 i 244 232 il 241 1 0.50 J 20 (]07 0.62 1 NS
N Perp/Pog -11.79 | 549 | -8.29 | 7.37 -3.42 20.00 0.00 S
MPA 29.71 | 285 [ 2843 | 3.74 | 2.0.02 | 20.00 | 0.06 NS
LAFH 6455 [ 749 | 66.12 | 663 | -2.14 | 20.00 | 0.04 S

Distance from the tip of
maxillary anterior tooth to
a line perpendicular 1o 5§3.27 | 832 [ 52,10 | 937 | 0.65 | 2000 | 0.52 NS
Frankfort plane from
vertical trigoid

Distance from the most

anterior dental point (o

n R73 2090 | 873 337 | -0.01 20,00 | 099 NS
the pog perpendicular to
Frankfort plane
ANB 555 [217 [ 398 | 228 | 320 | 20.00 | 0.00 S

Table 2: Statistical indices in the patients with vertical
facial growth pattern
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Mean difference of vanables in groups with normal and vertical
facial growth patterns

Vanables =
Normal Vertical

Mean SD Mean | SD ! ar peleg

SNA -84 16.2 81 49.2 122 | 0350 | 41 | NS
SNB 84 531 033 | 682 | -922 | 0.350 | 01 S
Ovenet -303 182 -902| 972 -46 0350 [ 65 | NS

N Perp/Point A - 11 67.3 97 06.3 -97 0.350 [ 34 | NS
N PerpPog =231 56 233 | 874 | -492 | 0350 [ 12 | NS
MPA -62 423 -28.1] 91.2 63 0350 [ 53 | NS
LAFH 16.1 354 57.1 363 -32 0.350 [ 78 | NS

Distance from the tip
of maxillary anterior
toothto vertical trigoid | 24.1 70.6 40 243 50 0.350 | 62 | NS
perpendicular to
Frankfort plan
Distance from the most
anterior dental point to

. -36 302 00.0 | 831 -54 0.350 | 59 | NS
the pog perpendicular
1o Frankfort plane
ANB -75.1 172 ]-45.1] 45.2 -38 | 0350 [ 70 | NS

Table 3: Statistical indices for mean differences of
variables in the patients with normal and vertical facial
growth patterns

Moreover, table 4 presents the mean differences of
variables in patients with normal and vertical facial growth
patterns based on the length of treatment, where SNA and
SNB variables were found to show a significant difference.

Mean difference of varisbles in groups with nomal and vertical facial
growth pattems

Vaiables Normal Vertical
t dJf P-value
Mean | SD | Mean SD
SNA 0980 | 2640 | 0640 1850 | -2152 35 0330 S
SNB 0650 | 1990 | 2470 2370 -465.2 35 1190 S
Overet -3520 ) 1840 | -237/0 | 2750 | 4411 | 35 | 1380 | NS
N PerpPont A 0720 | 4650 | 1100 2580 | -3150 3 1550 NS
N Perp/Pog -0640 | 67200 | 3160 4890 | -996/1 35 0540 | NS
MPA -107/0 | 44000 | -11770 3760 0860 335 9320 NS
LAFH 12990 | 5700 | 1280 3280 | 00910 33 9930 | NS
Drstamee from the tp of
iy anerior twoth to |y | 30| gspo | 2030 | 7o | 35 | ss20 | s
vertical trigoid perpendicular
to Frankfort plan
Distance from the most
anterior mandibular dental o510 | 2640 | <0070 | 45080 | 6510 | 35 |s190] s
pamt 1o the pog perpendicular
to Frankfort plane
ANB -419/0 | 32200 | -1150 1670 | -657.0 33 51600 | NS

Table 4: Statistical indices for mean differences of
variables in the patients with normal and vertical facial
growth patterns, according to the length of treatment
Discussion

Traditionally, many authors believe that functional
therapies affect the vertical and anterior-posterior
dimensions, and vertical dimension control is achieved by
covering the dental surfaces in the opposing arch and
controlling interdental spaces.” Strategies to control the
vertical dimension in patients with long face and class II
malocclusion are presented according to the rise in
priorities, respectively: high-pull (HP) headgear connected
to molars, HP headgear connected to maxillary splint, bite
block on functional appliance and HP headgear connected
to bite block functional appliance.™

The only instance that is prior to the bite block functional
appliances is HP headgear connected to functional device,
but bite block functional appliance is itself an option with
high preference; being second in rank. However, this is a

personal idea and there are various opinions about the
impacts of functional treatments on vertical dimension, as
presented by the following studies.

According to Clark in the book titled “Twin block
functional therapy”, orthodontic functional therapies affect
the vertical and anterior-posterior dimensions, and vertical
dimension control in functional treatments is achieved by
covering the dental surfaces in the opposing arch and
controlling interdental spaces.’

In recent study there is no statistically significant
differences between the activator and Twin-block for the
face.”” However, Twin-block could be slightly more
effective than the activator perhaps due to an better control
in the upper jaw.' It is also reported that selecting patients
for treatment by twin block appliance should be performed
accurately. The patients with open bite and vertical facial
growth pattern, due to muscular weakness, are not able to
retain their mandible in anterior position constantly,
thereby their response to treatment in sagittal and vertical
dimensions is poor.® However, this response has not been
reported in these patients and compared to other skeletal
growth patterns. Moreover, the present studies have mostly
investigated the effects of this appliance and compared it
with other functional appliances.®**1°

Also, a randomized control trial in 2009 questioned the
higher efficacy of functional appliances in deep bite class II
patients with horizontal skeletal growth? Yet, a
retrospective study by Mills & McCulloch in 1938
emphasized the favorable response of open bite and deep
bite patients to twin block appliance.*

Based on the literature, no study was found to have
compared the patients with class II malocclusion and long
face growth pattern and individuals with normal facial
growth pattern as well as their response to functional
therapies. Response to treatment in a group of patients can
be expressed by measurement of changes in cephalometric
indices, including SNA. SNB, overjet. ANB, N Perp/Pog,
N Perp/Point A, LAFH, etc.

One of the problems of retrospective studies is inability to
equalize the treatment length in patients with different
functional therapies. To eliminate this problem in patients
in this retrospective study, response to treatment in each
case was divided by the length of treatment (per month) to
obtain the changes monthly. However, this method is not
flawless per se because it is based on this principle that
growth speed in all months of treatment is continuing in a
similar manner, and this principle is possible not to occur in
clinical situation, but it is the only method used for relative
equalization in similar studies.

As for the mean differences of variables in the patients with
normal and vertical facial growth patterns without
considering the length of treatment, changes of
cephalometric index SNB angle were statistically
significant (p=0.01). indicating that this appliance increased
SNB angle by 3.03 ° in the patients with vertical facial
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growth pattern, while it increased SNB angle by 0.84° in
the patients with normal facial growth pattern [Table 3].

After applying the effect of length of treatment on the data,
the angle changes of SNA and SNB in both groups were
found to be statistically significant. Further, SNA in the
patients with normal facial growth pattern was reduced
during the treatment, while in patients with vertical facial
growth pattern, maxilla grew forward. SNB increase was
significantly more in the patients withvertical facial growth
pattern than those with normal facial growth pattern [Table
4].

Comparison of mean changes of other cephalometric
indices measured (ANB.N Perp/Point AN Perp/Pog,
LAFH., etc.) in both groups showed the mean changes were
statistically equal in both groups, and treatment by twin
block functional appliance had similar effects in the
patients with normal and vertical facial growth patterns.
Yet, lack of significant differences might be due to small
sample size in this study. These changes might be revealed
more in future studies by using a larger sample size.

Considering the need for a large sample size for the
differences to be significant between the two groups and
impossibility of doing it clinically in the current study,
there is the possibility of obtaining more information by
comparing the data before and after treatment in each group
of patients becauseit is also possible to obtain significant
differences in a smaller number of patientsby controlling
more factors. Hence, the data were compared before and
after treatment in each group of patients.

In this comparison, SNB was increased in the patients with
vertical facial growth pattern (+3.03) and changes of this
index were significant [Table 3]. In this group of patients,
other cephalometric indices related to forward growth of
chin, including N Perp/Pog were effectively changed,
indicating the forward growth of chin. Further, ANB index
was significantly reduced in this group. which showed the
improvement of class II skeletal relationship in patients.
The patients’ overjet was also reduced significantly during
the treatment, possibly due to improved skeletal relation of
the jaws because the changes of dental indices, including
the distance from the tip of maxillary anterior tooth to a
line perpendicular to Frankfort plane from vertical trigoids
well as the distance from the most anterior point of
mandibular anterior tooth to a line perpendicular to
Frankfort plane from Pogwere not significant (p=0.52 and
p=0.99. respectively) [Table 2].

The analysis of cephalometric indices like MPA and LAFH
in the vertical facial growth pattern group showed although
the 1/3 lower face height was significantly increased over
time, MPA remained fixed and was reduced by 1/3 °,
showing no statistically significant difference. It can be
concluded that mandible rotated forward and upward,
decreased ANB and increasedchin prominence in this
group [Table 2]. In the patients with normal facial growth
pattern, SNB and N Perp/Pog indices did not significantly
change, although the changes were in line with increased

chin prominence. Moreover, ANB was significantly
reduced in this group, indicating that SNA and SNB
changes had caused this change. On the other hand,
controlling maxillary and mandibular forward and
downward growth simultaneously decreased ANB
effectively. In addition, MPA and LAFH in this group were
not significantly changed, and dental changes were trivial
because dental changes such as distance from thetip of
maxillary anterior tooth to the line perpendicular to
Frankfort plane from vertical trigoidas well as the distance
from the most anterior point of mandibular anterior tooth to
a line perpendicular to Frankfort plane from Pog were not
statistically significant [Table 1].

MPA in the normal facial growth pattern group was
relatively fixed and not statistically changed. This confirms
that mandible had not rotated backward and downward, and
mandible in the patients with normal facial growth pattern
had grown forward in anterior-posterior direction and had
been controlled in vertical direction [Table 1].

Changes of LAFH in both groups were positively
increased, but they were significant in the patients with
vertical facial growth pattern. However, increase in this
cephalometric index was because of facial growth,
changing the pattern in functional appliance so that MPA in
both groups was not increased and only face height
increase was observed as a result of a rise in ramus.

As indicated in the results of the present study. in patients
with vertical facial growth pattern, there was no need to use
specific  twin block functional appliance like
maxillomandibular vertical elastics to control vertical
growth, and the same functional bite plane appliance alone
was able to control the vertical facial growth well. This
result contradicts the Clark’s ides in the book “Twin block
functional therapy” because he states that twin block
functional appliance is not much effective in patients with
vertical facial growth pattern due to the patients” muscular
weakness and their inability to keep the mandible forward.
Furthermore, our results confirmed the findings of the
randomized control trial in 2009 and retrospective study of
Mills & McCulloch in 1938.>*

However, it is noteworthy that the main objective of these
studies is not analysis of the subject we intended to
investigate in this study, and they have reported it as a
subsidiary result. Moreover, as mentioned before,
controlling the vertical growth in the book“Contemporary
orthodontics” by covering the dental surfaces has been
found to be more effective than HP headgear in molars or
maxillary splints, confirming the results of the current
study.

In the present research, twin block functional appliance was
found to be effective in controlling the vertical dimension
with the same principal components and without adding
any new component to its structure. Additionally, to control
the vertical dimension of long face patients, it is not
necessary to use HP headgear with functional device
because the functional appliance with posterior bite block,
according to Dr. Profit, can be more effective than HP
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headgear in common orthodontic mechanics, and efficacy
of posterior bite block in controlling the vertical growth
was shown completely in the current study.

Conclusion

Functional appliances are a good treatment of choice for
long face patients, can effectively control the vertical
dimension of patients and cause the manifestation of
mandibular growth in anterior-posterior dimension in
patients with vertical facial growth pattern. The treatment
effect in this group of patients was also equal or even more
than the patients with normal facial growth pattern.
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