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ABSTRACT

Purpose: This clinical study was carried out to assess skeletal and dentoalveolar
changes introduced by Dynaflex appliance on skeletal class III malocclusion treatment.
Materials and methods: 8 patients (4 males & 4 females) aged 10-13 years old with
skeletal class III discrepancy (-3 < ANB < 0) and dental class III malocclusion were
treated using Dynaflex. Following leveling and alignment the appliance was positioned
mesial to maxillary first molars and distal to mandibular canines. After reaching normal
overbite and overjet with Class I molar and canine relationship, Dynaflex was removed.
Lateral cephalometric radiographs were taken before treatment and after Dynaflex
removal. Tracing for the two radiographs were done digitally using Webceph software.
Skeletal, dental, and soft tissue changes were calculated by subtracting measurements
taken before treatment from measurements taken after Dynaflex removal. Results:
Positive overjet with class I molar and canine relationship was accomplished. Significant
skeletal, dental, and soft tissue changes between pre and post treatment radiographs
were detected. Forward movement of maxillary base by 1.9 mm and backward
movement of mandibular base by 1.3 mm were seen with ANB improvements. Forward
movement of maxillary incisors by 2.1 mm was found. Upper and lower lip showed
significant protrusion and retrusion, respectively. Conclusion: Dynaflex appliance can
be used to correct mild to moderate skeletal class III malocclusion (-3 < ANB < 0) with
minimal patient compliance. Factors that contributed to overjet correction were anterior
movement of maxilla, posterior and downward movement of mandible together with

maxillary incisors proclination.

*  Paper was extracted from Master Thesis titled “Evaluation of Treatment Outcomes of Class III Malocclusion Resulted from

Dynaflex Appliance”.
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INTRODUCTION

One of the most difficult orthodontic treatments
is skeletal class III malocclusion V. It is described
by backward position and deficiency of maxilla, or
by forward position and prognathism of mandible
or both. Growth modification @, orthodontic

camouflage, or orthognathic surgery © can
accomplish normal occlusion and improve smile
esthetics of skeletal class III malocclusion. Proper
treatment choice will be determined by patient’s age
and chief complaint, malocclusion severity, clinical

examination, and cephalometric analysis @.

The incidence of skeletal class III malocclusion
greatly varies within different races, ethnic groups
and geographic areas studied. A global incidence of
Angle Class III malocclusion was reported for dif-
ferent populations within the range of 0%-26.7%".

Functional appliances, chin cup therapy,
protraction facemask and bone-anchored appliances
can be used in developing class III malocclusion
to accomplish growth modification ©. Patient
cooperation is mandatory in most of these appliances

or treatment failure will occur.

Fixed force module usage has reduced patient
compliance. The usage of appliances like Jasper
Jumper or Herbst is quite common in class II
anomalies, while in class III anomalies, their usage
is rare 7.

A fixed
(Dynaflex appliance) has been used for class III

inter-arch  spring-loaded module
correction. The inter-arch closed coil NiTi spring
is the main component of this appliance which is
used as class 11 elastics. It requires minimal patient
compliance ®.

If the appliance effect is simply dentoalveolar
(tooth tipping and alveolar remodeling) relapse
is more likely. However, when an appliance can
provide orthopedic change (basal bone remodeling)
the results tend to be more stable.
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So, this study was carried out to assess skeletal
and dentoalveolar changes taking place in skeletal
class III malocclusion after treatment with the
Dynaflex appliance.

MATERIAL AND METHODS

The present study was done on 10 patients
(5 males & 5 females) according to sample size
power test aged 10-13 years old. The final sample
size consisted of 8 patients (4 males & 4 females)
because of 2 dropped out patients due to pandemic
covid-19. The patients were selected from those
seeking orthodontic treatment at the orthodontic
clinic, Faculty of Dental Medicine for Girls, Al-
Azhar University. This study obtained the approval
from the committee of ethics of the Faculty of
Dental Medicine of Al-Azhar University, Cairo,
Egypt. (REC 17-073) After detailed explanation of
the treatment steps to all patients, written informed
consent was obtained from their parents.

Selected patients fulfilled the following criteria,
Patients with Angle Class III molar relationship,
mild to moderate skeletal Class III discrepancy (-3
< ANB < 0), growing patients in the permanent
dentition (Patient selection was done according
to the cervical vertebrae maturation index which
was defined by lateral cephalometric radiograph),
non-extraction orthodontic treatment, no history of
previous orthodontic treatment, none of them has
any craniofacial deformity in the craniofacial area,
absence of any systemic disease that might affect
bone, good oral hygiene and highly motivation and
cooperation.

At first, leveling and alignment was done by
direct bonding Atlas Mini brackets (Dynaflex, USA)
with 0.022-in slot Roth. Arch wire escalated from
0.012-in Nickel Titanium up to Stainless Steel wire
0.016 x 0.022-in in diameter. All patients received
oral hygiene instructions before orthodontic
appliances placement. Teeth were then ligated in

figure 8 pattern.
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Dynaflex appliance insertion procedure: A
rectangular Stainless-Steel wire of 0.016 x 0.022-
in was used in both arches during the use of the
Dynaflex. Two pivots were placed on the lower
archwire, pivots were positioned distal to the
lower canines, archwire was inserted and ligated.
Outside the mouth, two springs, screws and pivots
combinations were assembled. To guarantee
pivot will slide onto archwire, screw at this point
shouldn’t be overtightened. Assembled components
were placed onto the upper arch wire, the pivots
were positioned mesial to the upper first molars.
Screw was tightened as needed. Using a hemostat,
spring eyelet was stretched onto the lower pivot and
secured in place with a screw. Cinch back was done
in both arch wires.

At subsequent visits, the springs were changed
from 10 mm to 7 mm for further activation. Progress
was evaluated every 3 weeks. After reaching normal
overbite and overjet with Class I molar and canine
relationship, Dynaflex was removed. After Dynaflex
removal, to avoid relapse and stabilize the results
teeth were retained with 3/16-in class III elastics.

(Fig. 1)
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Cephalometric Analysis: All patients under this
study were submitted for lateral cephalometric
radiographs before treatment and immediately
after Dynaflex appliance removal. Using Webceph
software, tracings were done for the two radiographs,
all angular and linear measurements were recorded
for the treatment outcomes comparison. The analysis
included a combination of the variables described
by McNamara, Downs, Steiner and Jarabak.

Statistical Analysis: Data was explored for nor-
mality using Kolmogorov-Smirnov and Shapiro-
Wilk tests in addition to checking data distribution
using histogram. All data showed normal (paramet-
ric) distribution except for ANB°®, overjet, over-
bite, Ls-E line, and Li-E line measurements which
showed non-normal (non-parametric) distribution.
Numerical data was presented as mean and standard
deviation (SD) values. For parametric data, pre- and
post-treatment measurements were compared using
paired t-test. For non-parametric data, they were
compared using Wilcoxon signed-rank test. Signifi-
cance level was set at P < 0.05. Statistical analysis
was performed with IBM SPSS Statistics for Win-
dows, Version 23.0. Armonk, NY:IBM Corp.

Figure (1) Intra-oral photos during loading and after removal of Dynaflex.
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RESULTS

Skeletal measurements: Statistically signifi-
cant increase in mean SNA°, ANB° and LAFH mea-
surements post-treatment was found. No statistical-
ly significant change in mean SNB° post-treatment
was found. (Table 1)

Dental measurements: Statistically significant
increase in mean U1/NA°, UI1-NA,L1/NB°,L1-NB,
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overjet and overbite measurements post-treatment
was found. Statistically significant decrease in mean
U6-NA and L6-NB measurements post-treatment
was found. (Table 2)

Soft-tissue measurements: Statistically signifi-
cant increase in mean H-angle and Li-E line mea-
surements post-treatment was found. Statistically
significant decrease in mean Ls-E line post-treat-
ment was found. (Table 3)

Table (1) Comparison between skeletal measurements pre- and post-treatment

Pre-treatment

Post-treatment

messurements 0= 0= e Puave o T
Mean SD Mean SD Mean SD
SNA® 79.8 3.12 81.7 397 19 1.2 0.001* 0.376
SNB° 81.5 3.14 80.2 3.88 -13 2.16 0.090 0.349
ANB°® -1.7 0.95 1.5 0.53 32 14 0.004* 4.144
LAFH 66 10.59 744 9.06 8.7 2.58 <0.001* 0.706
*: Significant at P < 0.05, 7: Wilcoxon signed-rank test.
Table (2) Comparison between dental measurements pre- and post-treatment
Dental Pre-treatment (n=8) Post-treatment (n=8) Change Povalue EffeCt
measurements Mean SD Mean SD Mean SD size (d)
UI/NA® 26.9 3.31 31.6 4.12 4.7 2.87 0.001* 1.221
UI-NA 6.9 3.63 9 4.5 2.1 1.85 0.006* 0.459
U6-NA 20.25 1.69 16.05 1.77 -4.2 0.79 <0.001* 2.417
L1/NB° 26.5 5.64 29 4.88 2.5 3.14 0.033* 0.462
L1-NB 7.4 222 9.1 2.73 1.7 1.25 0.002* 0.631
L6-NB 18.6 4.14 15 1.76 -3.6 3.86 0.016%* 1.05
Overjet -1.55 1.12 1.5 0.71 3.05 0.83 0.005* 3.976
Overbite -1.75 0.98 1.35 0.88 3.10 0.88 0.004* 4.384
*: Significant at P < 0.05, *: Wilcoxon signed-rank test.
Table (3) Comparison between soft tissue measurements pre- and post-treatment
Soft tissue Pre-treatment (n=8) Post-treatment (n=8) Change P-value  Effect size
measurements Mean SD Mean SD Mean SD @
H-angle 12.3 3.06 14.9 1.1 2.6 3.06 0.025* 1.091
Ls-E line 4.55 2.07 2.8 1.75 -1.75 1.21 0.004* 4.8
Li-E line -1.95 2.47 -1.25 2.11 0.7 0.63 0.023* 2.064

*: Significant at P < 0.05, : Wilcoxon signed-rank test
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DISCUSSION

In the literature, the use of Dynaflex appliance
to treat skeletal class III malocclusion has been
mentioned only once. However, starting from
protraction facemask , to removable appliances
such as Frankel III, Bionator III "9, modified
tandem traction bow P and Class III Twin Block
were different treatment options that have been
reported to correct skeletal class III malocclusion.
More treatment options will be available with the
appearance of skeletal anchorage devices such as
miniplates and miniscrews.

This study consisted of 8 patients meeting the
inclusion and exclusion criteria presented earlier.
Class I dental arch relationship or overcorrection to
a Class I or II dental arch relationship with positive
overjet and overbite was achieved in all patients.

Between pre- and post-treatment radiographs
significant skeletal, dental, and soft tissue changes
were seen. One of the most significant skeletal
results in this study, as well as other class III
protraction studies ®!219_ is the maxillary base
forward movement (A point).

The maxillary base moved forward significantly.
The maxilla (A point) moved anteriorly by 1.9
mm. In a study with miniscrew-anchored inverted
Forsus FRD, A point moved anteriorly by 1.73 mm
U2 In another study comparing the Modified Jasper
Jumper to the Face Mask, the maxillary base moved
forward by 2.28 mm and 3.22 mm, respectively 4%,
The Dynaflex acts 24 h per day on the maxilla with
a force magnitude (150 g per side) which is lower
than that of facemask (450 g per side). While the
Dynaflex appliance correction is low in comparison
to facemask therapy, it remains a fixed appliance
and factors out compliance issues.

Lower anterior facial height (ANS-Me) change
by 8.7 + 2.58 mm explained the mandible rotation
in a downward and backward direction contributing
to mandibular base posterior movement by 1.3 mm.

(207)

However, Anteroposterior mandibular changes
were non-significant like other fixed appliances
studies #1219, Thus, usage of Dynaflex appliance
in skeletal class III malocclusion due to mandibular

prognathism may not be a proper treatment choice.

The overjet was improved significantly by
3.05+0.83 mm. However, this is lower than those
reported using Modified Jasper Jumper, Face Mask
and Forsus FRD ‘% Most of the change was
attributed to maxilla anterior movement together
with mandible posterior movement. The rest was
contributed by maxillary incisor forward movement
(2.1+1.85 mm). This is beneficial for skeletal class
III correction stability to increase skeletal changes
and decrease dental changes.

Most of studies reported lower incisors back-
ward movement ®, While in this study, their for-
ward movement by 1.7+1.25 mm showed that the
Dynaflex appliance usage could minimize the un-

favorable effect of the lower incisors proclination.

Skeletal change was the main reason for molar

relationship  correction. Forward movement of
maxillary molars by 4.24+0.79 mm contributed for
the rest. This was seen also with the Modified Jasper
Jumper, Facemask and Forsus FRD by 1.57+2.03mm,
1034221 mm, and 0.77+0.66 mm, respectively
(1219 The earlier Dynaflex study also reported 1.2mm
forward movement. Similarly, the lower molars in the
present study moved forward instead of backward as

mentioned by other studies!'>!?.

Lower lip to E plane relationship changes lead
to significant lower lip retrusion by 0.7 + 0.63 mm.
Significant upper lip protrusion was contributed
by forward maxillary growth and movement of
maxillary teeth mesially by 1.75 + 1.21 mm. The
facial profile was improved significantly. The upper
lip showed significant protrusion by 1.56 + 0.73 mm,
while the lower lip showed significant retrusion by
0.95 + 0.74 mm when Forsus (FRD) was used 2.
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CONCLUSION

Dynaflex appliance can be used to correct mild
to moderate skeletal class III malocclusion (-3<
ANB < 0) with minimal patient compliance. Overjet
correction occurred because of anterior movement
of the maxilla, posterior and downward movement
of the mandible together with maxillary incisors
proclination.

RECOMMENDATIONS

Long-term follow-up studies are essential to
monitor the stability of the skeletal and dental
corrections achieved.
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