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SPLINT-SUPPORTED FORSUS FATIGUE RESISTANT DEVICE
VERSUS CLASS Il INTERMAXILLARY ELASTICS FOR THE
CORRECTION OF CLASS Il MALOCCLUSION; A
RETROSPECTIVE STUDY
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Abstract

Objective: To compare between the skeletal, dental,
and soft tissue effects of the splint-supported FFRD
and Class 11 intermaxillary elastics in growing
patients with mild to moderate skeletal Class II

malocclusion.

Material and methods: The Data of 20 growing
females who were treated with either the

supported FFRD (10 patients, mean age 12.37+0.79)

splint-

or Class II intermaxillary elastics (10 patients, mean
age 12.55+0,88) were retrieved. They were treated till
reaching an edge-to edge incisor relationship.
Pretreatment and  posttreatment  cephalometric
radiographs were traced and analyzed to compare

between the 2 groups.

Results: The splint-supported FFRD showed some
skeletal effects represented by significant decrease in
SNA angle (-0.88+0.37), minor advancement of the
mandible (SNB=0.52+0.27), and significant reduction
in the ANB angle (-1.31+0.55). No statistically
significant sReletal effects were found in the Class 11
elastics group. The maxillary incisors were more
significantly retroclined in the splint-supported
FFRD while more extruded in the Class II elastics
group. The Class II elastics group showed more
proclination of the mandibular incisors (11.75+6.78)
compared to (8.88+1.35) in the splint-supported

FFRD group, more extrusion of the lower molars

(1.92+0.26) and more significant protrusion of the
lower lip (1.32+0.56). The angle of convexity was
only improved in the splint-supported FFRD group.

Conclusion:  Both treatment modalities were
successful in treating mild to moderate Class II
growing patients. SKeletal effects; mainly headgear
effect, were only observed in the splint-supported
FFRD group, while only dentoalveolar effects were

noted in the Class II intermaxillary elastics group.

Keywords: Splint-supported FFRD, Class 11
intermaxillary elastics, Class I1.

Introduction

Class I
mandibular deficiency is one of the most

malocclusion  due to
common malocclusions encountered in the
Egyptian population representing about 20.6%
in the age between 11 and 14 years.*

Many patients with skeletal
discrepancies are not aware of their problem
until they wvisit the orthodontist seeking
alignment of their teeth. In many occasions,
especially in growing patients, time is very
critical to correct the skeletal problem. In cases
with mild to moderate Class Il malocclusion
due to mandibular deficiency, the orthodontist
then has to decide whether to use a removable
functional appliance which needs good patient

compliance in a critical time, or to start fixed
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appliance treatment followed by a fixed
functional appliance or Class |1 elastics.

Fixed functional appliances have the
advantage of solving the problem of patient
compliance. On the other hand, adequate
preparation through complete leveling and
alignment of both arches is needed before their
use which may result in delaying treatment and
bypassing the critical time of active growth.?

The splint-supported Forsus Fatigue
Resistant Device (Splint-supported FFRD) is
an example of the splint mounted fixed Class Il
correctors that were first introduced in 1988.
Other types include the splint type Herbst and
the Cross bow (X-Bow) appliance.>® They
combine the advantage of being compliance
free and at the same time can be used early
once mandibular deficiency is detected, and
therefore can help to catch the period of active
growth needed for growth modification. The
splint-supported FFRD uses the same spring
that is used with the conventional FFRD,
which is attached to a special maxillary and
mandibular hybrid (acrylic/metal) splint that
are specifically manufactured in the laboratory
for each patient.®

Intermaxillary elastics is a commonly
used inter-arch method to correct Class Il
malocclusion. Although the effects of Class Il
elastics are mainly dentoalveolar, including
lingual tipping, retrusion, and extrusion of the
maxillary incisors; labial tipping and intrusion
of the mandibular incisors; mesialization and
extrusion of the mandibular molars; and
clockwise rotation of the occlusal plane’3,
however, some skeletal effects were observed
in some previous studies.!*™ The major
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drawback of the intermaxillary elastics is that

they totally rely on patient cooperation for their

effectiveness, which can lead to poor treatment

results and increased treatment time in case of
poor cooperation. 6./

The splint-supported FFRD  was
compared to the conventional FFRD and was
found to be equally effective in its
dentoalveolar changes and additional maxillary
restricting effect. In addition to the advantage
of immediate start of treatment.?

The conventional FFRD has been
previously compared to the Class Il
intermaxillary elastics and was found to be an
acceptable substitute representing an effective
and non-compliant option for the correction of
Class 1l malocclusion.'*

To our knowledge, no previous studies
were carried to compare the splint-supported
FFRD to Class Il elastics.

Hence, this study was carried to
compare between the skeletal, dental and soft
tissue effects of the compliance free splint-
supported FFRD and the Class |l
intermaxillary elastics which are totally patient
reliant.

Material and Methods

This retrospective study was carried on
a sample of 20 patients who were treated with
2 different Class Il non-extraction
methodologies. The records of the selected
patients were recruited from the Orthodondic
Department, Faculty of Dentistry- Ain Shams
University. Each group of patients was treated
by the same experienced orthodontist.
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The sample was selected according to the
following inclusion criteria:

- Females 11-14 years of age
- Mild to moderate skeletal Class Il
(55 ANB >7), with retrognathic mandible

(SNB < 76)

- Active growth period confirmed by
cervical vertebral maturation method
(detected by pre-operative lateral

cephalometry).

- Horizontal or normal growth pattern
(Mandibular plane angle < 30 9)

- At least half unit unilateral or
bilateral Class 11 canine relationship

- 4 < Overjet > 7mm

- Permanent dentition stage with full
set of permanent dentition in both arches

- Mandibular crowding less than 3 mm

- Normal or slight increased overbite

Patients with the following criteria were
excluded:

- Class Il malocclusion due to maxillary
protrusion only with a normal mandible

- Vertical growth pattern

-Posterior crossbite or tendency for posterior
crosshite

-Systemic disease or syndromes affecting
growth or craniofacial development
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-Extracted or congenitally missing permanent
teeth (except the third molars)

-Signs or symptoms of temporomandibular
disorders

For the splint-FFRD group, the sample
consisted of 10 females with a mean age of
12.37+ 0.79 vyears. A full splint was
constructed for each arch using 0.9mm
stainless steel wires that were adapted on the
labial and lingual surfaces of the teeth. The
splints were soldered to bands cemented on the
first molars. For additional strengthening of the
device, 0.7 mm stainless steel wires were
added crossing the occlusal embrasure between
the premolars on each side and were soldered
to the labial and lingual wires. This metal
framework was covered by 2mm of clear
acrylic resin incisal and gingival to the wires
and adapted to the labial and lingual surfaces
of the teeth from canine to canine. The proper
size of the FFRD was selected following the
manufacturer’s instructions. The pushrod of the
FFRD was inserted distal to the end of the
acrylic framework of the mandibular splint at
the canine region of each side (Figure 1). The
force level was checked will the patient was
biting in centric occlusion, making sure of
adequate compression of the FFRD spring to
deliver the force described by the
manufacturer’s instructions (approximately 200
grams of force delivered with correct
activation).
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Fig 1. Intra-oral side view of splint-supported FFRD

For the intermaxillary elastics group,
the mean age for the included sample of 10
females was 12.55+0.88 years. A non-
extraction treatment protocol was carried for
all the patients using 0.018 inch preadjusted
fixed appliance. Treatment followed the same
steps of comprehensive fixed appliance
treatment starting by leveling and alignment.

On reaching maxillary and mandibular heavy
archwires; 0.017 x 0.025 inch stainless steel,
correction of Class Il
relationship was

canine and molar
initiated using Class |l
intermaxillary elastics (1/4 inch-6 ounces).
They were applied bilaterally from maxillary
canine to mandibular first molars (Figure 2).

Fig 2. Intra-oral side view of Class Il intermaxillary elastics

Follow up visits were scheduled every
4-6 weeks. In the splint FFRD group, a splint
crimp was added on the pushrod to deliver the
needed force. In the intermaxillary elastics
group, the force level was measured each visit
with a tension gauge while the patient was
biting in centric occlusion to adjust the elastics

size. Treatment was continued in both groups
until over-correction to an edge-to-edge incisor
relationship was achieved.

The study was conducted on lateral
cephalometric radiographs that were acquired
immediately before placement of any of the
used appliances (T1), and after overcorrection
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and achieving an edge-to-edge incisor
relationship (T2). Lateral cephalograms were
analyzed using Dolphin Imaging 11.0 Software
(Dolphin Imaging and Management solutions,

Chatsworth, Calif).

For the splint FFRD group, fixed
multibracket appliance was placed for final
detailing and finishing. For the intermaxillary
elastics group, final finishing and detailing was
completed. Elastics for interdigitation were
used when indicated.

To assess the
measurements were carried

reliability,  all

in a blinded
manner by the same observer twice and by
another observer. Cronbach’s alpha reliability
coefficient results showed very good intra-
observer and inter-observer agreement with
Cronbach’s alpha value not less than 0.800 for
all the variables.

Statistical analysis

All Data were collected, tabulated and
statistically analyzed. Statistical analysis was
performed utilizing SPSS software (version
20.0, IBM; Armonk, NY), while Microsoft
office Excel was used for data handling and
graphical presentation. Measured quantitative
variables were described by the Mean,
Standard Deviation (SD) for the preoperative
(T1) and postoperative measurements (T2) as
well as the mean differences between these
measurements. Shapiro-Wilk test of normality
was used to test normality hypothesis of all
quantitative variables for further choice of
appropriate parametric and non-parametric
tests. The majority of the variables were found
normally distributed leading to the use of
parametric tests. Paired sample t-test was used
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to compare T1 and T2 measurements within

each group. Independent sample t-test was used

for comparing the difference (T2-T1) between

the 2 groups. The significance level was set at
P <0.05.

Results

The changes between T1 and T2 in
each group, as well as the comparison between
the mean differences (T2-T1) of the
measurements between the 2 groups are shown
in Tables 1,2 and 3.

Skeletal changes

The splint-supported FFRD showed
some skeletal effects represented by significant
decrease in SNA angle (-0.88+0.37), minor
advancement of the mandible (SNB- =
0.52+0.27), and significant reduction in the
ANB angle (-1.31+0.55), together with
significant increase in the mandibular plane
angle (SN/Go-Gn = 0.55+0.36). On the other
hand, no statistically significant skeletal effects
were found in the Class Il elastics group.

Dental changes

The maxillary incisors were
significantly retroclined in both groups but
with more significant retroclination in the
splint-supported FFRD group (-7.92+2.65)
compared to (-3.66+1.92) in the
Class Il elastics group. Vertically, the
maxillary incisors were extruded in the Class Il
elastics group (1.53+1.95). Although the
mandibular incisors showed more proclination
in the Class Il elastics group (11.75+6.78)
compared to (8.88+1.35) in the splint-
supported FFRD group, but this difference was

not statistically significant. The mandibular
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incisors were significantly intruded in both
groups but with no statistically significant
difference between both groups (P>0.05).

The maxillary molars were significantly
distalized in both groups. However, they were
intruded in the splint-supported FFRD group.
The lower molars were extruded on both
groups but with more significant extrusion in
the Class Il elastics group (1.92+0.26).

Both
clockwise

groups showed significant
rotation of the occlusal plane,

reduction in the overjet and overbite, all of
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which was not statistically significant between
both groups(P>0.05).

Soft tissue changes

Both treatment groups showed a
significant decrease in the distance between
Eline to both the upper and lower lips but the
distance to the lower lip was more significantly
reduced in the Class Il elastics group
(1.32+0.56). The nasolabial angle was
improved in both groups while the angle of
convexity was only improved in the splint-

supported FFRD group.

Table 1. Mean values of measurements at T1 and T2 and the mean difference (T2-T1) in the

splint-supported FFRD group; Paired t-test.

Measurement ik
Mean SD
Skeletal measurements
SNA" 81.72 2.25
SNB" 75.05 @ 1.99
ANB" 6.74 1.03
SN/Go-Gn 30.82 1.74
Dental measurements
U1/SN 109.86  1.37
Ul-FH mm 11.29 1.72
L1/MP 101.45 1.27
L1-MP mm 25.76 2.14
U6-PTV mm 4112 2.00
U6-FH mm 3122 2.80
L6-MP mm 17.87  2.25
Occlusal plane/SN”  16.68  2.19
Overjet 6.20 0.94
Overbite 451 0.80
Soft tissue measurements
UL-Eline mm 2.28 0.77
LL-Eline mm -0.06 1.14

Nasolabial angle
Angle of Convexity = 1.55.85

*, Significant at P < 0.05

3.69

109.25 1481 113.03

T2 Mean

ry— 5 diff. SD | Pvalue
80.83 226 -088 0.37 <0.01
7557 203 052 027 <0.05
543 135 -131 055 <0.01
3137 184 055 036 <0.05
101.94 188 792 265 <0.01
1071 159 059 061 0.0062
11033 086  8.88 135 <0.001
2343 228 233 0.68 <0.01
4020 172 -091 0.87 <0.05
30.07 315 -115 0.73 <0.05
1876 231 0.89 0.12 <0.001"
19.74 418 306 227 <0.05
171 072 449 058 <0.001"
080 035 -370 062 <0.001"
140 117 087 058 <0.05
057 087 063 035 <0.05
1420 379 135 <0.01"

156.74 3.84 089 047 <0.05
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Table 2. Mean values of measurements at T1 and T2 and the mean difference (T2-T1) in the
Class Il intermaxillary elastics group; Paired t-test.

T1 T2
Measurement I\ggfe;n SD P value
Mean SD Mean SD .

Skeletal measurements

SNA' 80.24 193 80.08 206 015 163 030425
SNB' 7511 116 7516 165 (g5 111 092456
ANB' 513 080 462 163 51 152 0.25191
SN/Go-Gn 2946 080 3060 207 114 163 0.19507
Dental measurements

UL/SN 107.98 376 10432 276 355 192 <005
U1-FH mm 1086 112 1238 254 153 095 <0.05"
LUMP" 9401 703 10576 1119 41175 678 <005
L1-MP mm 2276 118 2038 407 38 378 <0.05
U6-PTV mm 4016 052 3930 076 _9gs 034 <0.01"
U6-FH mm 3068 188 3171 143 103 152 0.15448
L6-MP mm 1864 213 2056 231 192 026 <0.001"
Occlusal plane/SN 1693 233 2023 386 331 198 <0.05
Overijet 5.71 139 234 107 336 223 <005
Overbite 457 092 075 049 .38 090 <0.001"

Soft tissue measurements
UL-Eline mm 225 068 141 084 g3 049 <0.05"
LL-Eline mm 052 149 080 138 132 056 <0.01"

Nasolabial angle 11172 470 11580 495 408 297 <0.05"

Angle of Convexity =~ 19646 3.05 15760 398 114 122 0.10528
* Significant at P < 0.05
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Table 3: Comparison of the mean differences (T2-T1) of the measurements
between the 2 groups; Independent sample t-test.

susp‘:)lci)r;i-ed Class: '
Measurement FFRD elastics I\g:af?n SD P value
Mean SD Mean  SD

Skeletal measurements
SNA" -0.88 0.37 -0.16  1.63 -0.72 0.75 <0.01"
SNB 0.52 0.27 0.05 1.11 0.47 0.51 0.38032
ANB" -1.31 0.55 -0.51 152 -0.80 0.72 <0.01"
SN/Go-Gn* 055 036 114 163 -059 075 0.45322

Dental measurements

U1/SN- -7.92 2.65 -3.66  1.92 -4.26 146  <0.05
Ul-FH mm -1.59  0.621 153 1.95 -3.11 091 <0.01"
L1/MP 8.88 135 1175 6.78 -2.87 3.09 0.38039
L1-MP mm 233 068 -238 378 0.05 1.72  0.97661
U6-PTV mm -0.91 0.87 -0.86 0.34 -0.05 0.42 0.91156
U6-FH mm -1.15 0.73 1.03 052 -2.18 0.40 <0.001"
L6-MP mm 0.89 0.12 1.92 0.26 -1.03 0.13 <0.001"

Occlusal plane/SN" 3.06 2.27 3.31 1.98 -0.25 1.35 0.85957
Overjet -4.49 0.58 -3.36 | 2.23 -1.13 1.03 0.30642
Overbite -370 062 -382 090 012 049 0.81527

Soft tissue measurements
UL-Eline mm 087 058 -0.83 049 -004 0.34 0.90416
LL-Eline mm 0.63 0.35 1.32 0.56 -0.69 0.30 <0.05"
Nasolabial angle 3.79 1.35 4.08 2.97 -0.29 1.46 0.84639
Angle of Convexity 0.89 0.47 114 122 -025 059 0.67820

*, Significant at P < 0.05
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Discussion

Patients with skeletal problems who
present to the orthodontist at the end of their
pubertal growth spurt usually make the choice
of the appropriate treatment strategy
challenging. The amount of growth remaining,
the severity of malocclusion, the stage of
dental development, and the degree of patient
cooperation are all factors that should be
considered during making the decision. The
splint-supported  FFRD  offers  several
advantages that gives it a priority to be one of
the first options in the treatment of skeletal
Class Il cases; it can be used in the late mixed
dentition stage immediately without the need to
wait till the eruption of all permanent teeth, or
to wait for levelling and alignment needed
before the use of either fixed functional
appliances or Class Il elastics. This delay can
waste the critical time needed for growth
modification. Moreover, it is a compliant free
appliance unlike the other available options.
This study was carried to compare between this
promising appliance and Class Il intermaxillary
elastics which is commonly used in our daily
practice.

In this study, only females were
included to exclude any inaccuracy caused by
the different timing and rates of growth
between different genders.

Presence of some skeletal effects for
the splint-supported FFRD represented by a
significant reduction in the SNA angle, minor
mandibular advancement, and a significant
decrease in the ANB angle has been reported
before in previous studies.?®!® This maxillary
restricting effect resembling the headgear
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effect together with the significant reduction in
the ANB angle indicates improvement of the
skeletal Class Il relationship. This could be
explained by the design of the splint-supported
FFRD; the rigid connection between the
maxillary dental arch and the FFRD spring
allowed the transmission of the distalizing
forces to the maxillary alveolus causing its
distal and backward movement. On the other
hand, the of Class I
intermaxillary elastics were controversial. In
this study, there were no significant skeletal
effects that was in accordance with other

skeletal effects

studies.>!%2 However, some previous studies
reported some skeletal effects with the use of
Class Il elastics represented by anterior
mandibular displacement !4, while others
reported restriction of maxillary anterior
growth.t®

Although  both  groups  showed
significant retroclination of the maxillary
incisors, but it was more significant in the
splint-supported FFRD group. This could be
explained by the presence of full thickness
archwire in the bracket slots of the
multibracket appliance of the Class Il elastics
group, that was resistant to the tipping forces
more than the splint group where the teeth
were more free to tip palatally than in the
elastics group. The extrusion of the maxillary
incisors in the Class Il elastics group is a
typical finding that was reported in previous
studies.”*®

The mandibular incisors were proclined
in both groups but with more significant
proclination in the Class Il elastics group.
Absence of skeletal effects in the Class Il
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elastics group explains the cause of more
dental compensation seen in this group to reach
Class I dental relationship. This proclination in
the mandibular incisors was consistent with
other studies’*® Vertically, the mandibular
incisors were intruded in both groups. As the
mandibular incisors get proclined, the vertical
distance from the tip of the incisors to the
mandibular border is expected to decrease in
proportion to its proclination.

The extrusion of the mandibular molars
was more with the Class Il elastics group
similar to other studies.”*® The limited
extrusion of the mandibular molars seen in the
splint-supported FFRD  group
explained by the vertical control produced by
the occlusal cross wires present in the premolar
region.

could be

The finding of extrusion and palatal
tipping of the maxillary incisors together with
extrusion of the mandibular molars found in
the Class Il elastics group could be explained
by the vertical component of the vector of the
elastics force as reported previously.®?

Although some minor skeletal effects
were found in the splint-supported FFRD
group, however, the decrease in the overjet in
both groups was mainly due to the significant
retroclination of the maxillary incisors and
proclination of the mandibular incisors.

Regarding the soft tissue changes, the
more proclination of the mandibular incisors
seen in the Class Il elastics group could explain
the more significant forward movement of the
lower lip in this group. Moreover, the angle of
convexity was more improved in the splint-
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supported FFRD group due to the minor
skeletal effects found in this group.

According to the results of the current
study, both treatment strategies were able to
correct the canine and molar relationships into
Class | and correct the increased overjet in
patients with mild to moderate skeletal Class 11
malocclusion, who present at the end of their
pubertal growth spurt. However, whenever
there is a chance to start with the splint-
supported FFRD, this will help to initiate some
skeletal effects, mainly a maxillary restricting
headgear effect, which will help to improve the
profile and decrease the dental compensations.
It has the advantage that it can be inserted
immediately without the delay needed for
levelling and alignment that can waste the
critical time needed for growth modification.
Moreover, it is a fixed functional appliance that
does not rely on patient cooperation, that is
another risk to catch the critical period of
active growth. However, if the patient came
late to seek treatment
intermaxillary elastics was the treatment of

and Class I

choice, it can also produce satisfactory dental
effects and acceptable occlusion in cooperative
patients.

Limitations

Being a retrospective study, analyzing
pre-existing data in itself is a limitation that
provides inferior level of evidence compared to
prospective studies.
sample size is another limitation that can affect
the results. Evaluating the long-term effects of
the splint-supported FFRD after second phase
of fixed appliance treatment, and comparing it

Moreover, the small
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to the effects of Class Il intermaxillary elastics
also will provide valuable information.

Conclusion

Both  treatment modalities  were
successful in treating mild to moderate Class Il
growing patients. Skeletal effects; mainly
headgear effect, were only observed in the
splint-supported FFRD group, while only
dentoalveolar effects were noted in the Class Il

intermaxillary elastics group.
References

1- EI-Mangoury NH, Mostafa YA.
Epidemiologic  panorama  of  dental
occlusion. Angle Orthod. 1990;60(3):207-14.

2- Elkordy SA, Abdeldayem R, Fayed
MMS, Negm I, EIGhoul D, Abouelezz AM.
Evaluation of the splint-supported forsus
fatigue resistant device in skeletal class Il
growing subjects. Angle Orthod. 2021;91:9-
21.

3- McNamara JA. Fabrication of the
acrylic splint Herbst appliance. Am J
Orthod Dentofacial Orthop. 1988;94:10-8.

4- Flores-Mir C, Ayeh A, Goswani A,
Charkhandeh S. Skeletal and dental changes
in Class Il division 1 malocclusions treated
with splint-type Herbst appliances. A
systematic review. Angle Orthod.
2007;77:376-81.

5- Flores-Mir C, Barnett G, Higgins
DW, Heo G, Major PW. Short-term skeletal
and dental effects of the bow appliance as
measured on lateral cephalograms. Am J
Orthod Dentofacial Orthop. 2009;136:822-
32.

Egyptian
Orthodontic Journal

6- Abdeldayem R. Three-Dimensional
Evaluation of the Splint-Supported Forsus
Fatigue Resistant Device With and Without
Miniscrew  Anchorage. A  Comparative
Clinical Trial (PhD thesis). Cairo, Egypt:
Ain Shams University:20109.

7- Ellen Ek, Schneider BJ. Selke T. A
comparative study of anchorage in
bioprogressive versus standard edgewise
treatment in Class Il correction with
intermaxillary elastic force. Am J Orthod
Dentofacial Orthop. 1998;114:430-6.

8- Gianelly AA, Arena SA, Bernestein
L. A comparison of Class Il treatment
changes noted with the light wire, edgewise,
and Frankel appliances. Am J Orthod.
1984;86:269-76.

9- Nelso B, Hansen K, Hagg U. Class 11
correction in patients treated with class Il
elastics and with fixed functional appliances:
a comparative study. Am J Orthod
Dentofacial Orthop. 2000;118:142-9.

10- Remmer KR, Mamandres
AH, Hunter WS, Way DC. Cephalometric
changes associated with treatment using the
activator, the Frankel appliance and the
fixed appliance. Am J Orthod. 1985;88:363-
72.

11- Adams CD, Meikle MC,
Norwich KW, Turpin DL. Dentofacial
remodeling produced by intermaxillary
forces in Macaca mulatta. Arch Oral Biol.
1972;17:1519-35.

12- Hanes RA. Bony profile
changes resulting from cervical traction
compared with those resulting from

intermaxillary elastics. Am J Orthod.

1959;45:353-64.

Volume 63 — June 2023

33 —



ISSN: 1110-435X
ONLINE ISSN: 281-5258

13- Nelson B, Hansen K, Hagg U.
Overjet reduction and molar correction in
fixed appliance treatment of class |IlI,
division 1, malocclusions: sagittal and
vertical components. Am J Orthod
Dentofacial Orthop. 1999;115:13-23.

14- Jones G, Buschang PH, Kim
KB, Oliver DR. Class Il non-extraction
patients treated with the forsus fatigue
resistant device versus intermaxillary
elastics. Angle Orthod. 2008;78(2):332-8.

15- Meistrell ME Jr, Cangialosi
TJ, Lopez JE, Cabral-Angeles A. A
cephalometric appraisal of non-extraction
Begg treatment of Class Il malocclusions.

Am J Orthod Dentofacial Orthop.
1986;90:286-95.
16- Beckwith FR, Ackerman RJ

Jr, Cobb CM, Tira DE. An evaluation of
factors affecting duration of orthodontic

Egyptian

Orthodontic Journal

influencing treatment time in orthodontic

patients. Am J Orthod Dentofacial Orthop.
2006;129:230-8.

18- Abdeldayem R, EIGoul D,
Negm IM. Treatment effects of splint-
supported forsus fatigue resistant device
with and without miniscrew anchorage in
skeletal Class 1l growing patients, A
randomized controlled trial. Egypt Dent J.
2022;68(3):2075-86.

19- Janson G, Sathler R,
Fernandes TM, Branco NC, Freitas MR.
Correction of Class Il malocclusion with

Class Il elastic: a systematic review.
2013;143(3):383-392.
20- Serbesis-Tsarudis C, Pancherz

H. Effective TMJ and chin position changes
in Class Il treatment. Angle Orthod.
2008;78:813-8.

21- Proffit WR, Fields HW.

treatment. Am J Orthod Dentofacial Contemporary Orthodontics. St. Louis:
Orthop. 1999;115:439-47. Mosby;2000.
17- Skidmore  KJ, BrookKJ,
Thomson WM, Harding WJ. Factors
Volume 63 — June 2023 34 —



