Case report

Class Il malocclusion treatment with the Distal Active
Concept technique

ABSTRACT

Aims: The aim of this case report is to evaluate the skeletal and dental effects of the Distal
Active Concept (DAC) technique in an adolescent female patient.

Presentation of case: The patient is a 14-year-old female who presented with a skeletal
class Il malocclusion, class Il division 1 dental relationship, and protrusion of upper and
lower incisors. She was treated using the DAC technique which relies mainly on the use of
double class Il elastics to correct the Class Il malocclusion and is indicated for treating
young patients presenting a skeletal class Il division 1 malocclusion caused by a
retrognathic mandible without extraction of premolars. During the distalization phase of the
DAC technique, open coil springs are inserted in compression against the maxillary first
molars and are associated with double class Il elastics on each side to correct the molar et
canine class Il relationship. Bite turbos made of glass ionomer cement are placed on the
occlusal surfaces of the lower first molars to facilitate the forward movement of the mandible.
Results: The upper lip protrusion was reduced after retraction of maxillary incisors so that
the facial profile became more balanced. The patient’s occlusion was finished with a bilateral
molar and canine class | relationship. No skeletal changes were obtained. The class Il
malocclusion was corrected mainly through dentoalveolar compensation. The maxillary
incisors were retracted by 2 mm and the mandibular ones were protruded and intruded by 2
mm. Consequently, the overjet decreased from 6 to 2 mm, and the overbite from 4 to 2 mm.
The upper first molar tipped slightly distally whereas the lower first molar moved mesially by
2 mm. Conclusion: Orthopedic growth modification with the Distal Active Concept therapy
can be attained, provided that the patient's remaining pubertal growth is adequate.
Otherwise, the skeletal discrepancy will remain the same, and the class Il malocclusion will
be corrected only by dental camouflage.

Keywords: class Il division 1 malocclusion, class Il skeletal discrepancy, Distal Active
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1. INTRODUCTION

Of the many forms of malocclusion, Angle Class Il division 1 is the most common type with a
frequency of 52% [1]. It is characterized by the protrusion of the upper incisors and lip and
the retrusion of the chin which could have an impact on facial esthetics and may lead the
patient to seek orthodontic care.

For young children with mixed dentition, the treatment of class Il malocclusion is generally
provided in two phases. During the early phase, the patient is asked to wear a functional
appliance such as mandibular activators or Headgear to reduce the skeletal discrepancy
between the upper and the lower jaws, followed by a later phase of orthodontic treatment
when the child is in early adolescence. As for teenagers presenting a skeletal class Il
malocclusion, the treatment is performed preferably in a single phase because of the
decreasing growth potential.




Different appliances could be employed in the one-phase treatment of class Il malocclusion
in mandibular retrognathic adolescents such as the Forsus™ spring which forces the
mandible to move forward and enhances growth in the mandibular condyles [2]. This effect
reduces the sagittal discrepancy between the maxilla and the mandible and improves the
overall facial convexity. However, this type of appliance has the slight disadvantage of being
expensive for some patients, bulky and not very comfortable. For these reasons, we
decided to treat our patient according to a technique known as the Distal Active Concept or
DAC which was developed by JJ Aknin in 1995 [3]. The aim of this paper is to evaluate the
skeletal and dental effects of the DAC technique in an adolescent female patient.

2. PRESENTATION OF CASE

2.1 Clinical examination and diagnosis

The patient is a 14-year-old female who sought orthodontic treatment with the chief
complaint of protrusion of the upper teeth. The pre-treatment photographs are presented in
Figure 1. Facial photographs showed an ovoid, symmetric form with normal facial
proportions and no gingival display upon smiling. The lateral view showed a convex profile
because of maxillary protrusion and mandibular retrusion, an obtuse nasolabial angle, and a
deep labiomental fold. The Intraoral photographs showed an early adult dentition with ovoid
dental arch forms, mild crowding, and no caries. A class Il division 1 was noted with deep
bite (4mm) and increased overjet (6mm), a deep curve of Spee, and no midline deviation.
On the panoramic radiograph, root lengths and periodontium appear normal, the crowns of
the third molars are fully developed and no TMJ signs were noted. The Cephalometric
radiograph revealed a skeletal Class Il relationship (ANB=8). Mandibular plane angle
showed a normodivergent craniofacial pattern (SN-GoGn=30). Dentoalveolar compensations
for skeletal Class Il were evident especially in the lower arch (IMPA=109, I/F=114). The
pretreatment cephalometric measurements are shown in Table I. The diagnosis of this
patient was skeletal class Il malocclusion, class Il division 1 dental relationship, and
protrusion of upper and lower incisors. The patient’s diagnosis in the three dimensions is
shown in Table II.



o H
Figure 1. Pretreatment photographs. a, facial photographs. b, intra-oral photographs.

Table I: Significant cephalometric values.

Patient

Pre-treatment N SD
SNA 85° 82° 2°
SNB 77° 80° 2°
ANB 8° 2° 2°
WITS appraisal 7 mm -2t0 +2 mm
FMA 20° 25° 3°
SN-GoGn 30° 32° 5°
Upper incisor to Frankfort plane 115° 107° 5°
(I/F)
Lower incisor to mandibular 104° 87°
plane (IMPA)
Angle Z 73° 76°

SNA, sella-nasion-A point; SNB, sella-nasion-B point; ANB, A point-nasion-B point; WITS
appraisal, Witwatersrand appraisal; FMA, Frankfort horizontal-mandibular plane; SN-GoGn,
sella nasion-gonion gnathion; angle Z of Merrifield, Frankfort horizontal-profile line; SD,
standard deviation.

Table II: Patient’s diagnosis in three dimensions.

skeletal dental Soft tissue
Class Il
Sagittal Class Il Molar and canines Convex profile

Overjet=6mm
Vertical normodivergent Overbite=4mm Normal facial ratios



Buccal cross-bite of
Transverse normal lower left second Facial symmetry
premolar



2.2 Treatment objectives
The goal of treatment is to:
- create a Class | occlusion
- reduce the skeletal discrepancy by enhancing mandibular growth
- normalize the overjet and the overbite
- improve the facial esthetics

2.3 Treatment options

1) Extraction of the maxillary first premolars which would correct the overjet, but may
have negative esthetic results. At the end of treatment, the patient will still have a
Class Il molar relationship.

2) Extraction of the maxillary first premolars and the mandibular second
premolars which would correct the overjet and the class Il molar and canine
relationship, but will not improve facial esthetics. Also, the crowding in the
lower arch is minimal and does not require extractions.

3) Non-extraction treatment with Forsus™ spring and growth modification.

4) Non-extraction therapy according to the ‘Distal Active Concept’ technique (this was
the accepted option).

2.4 Treatment progress

The treatment timeline, as well as the archwire sequence, are listed in Table Ill. Roth
prescription was used. The slot sizes were 0.022-in (GAC™ Thin Arch Mini brackets). On
the day of appliance placement, orthodontic bands were cemented on the first molars, and
tubes were bonded on the mandibular second molars. The remaining dentition was bonded
with conventional brackets. A maxillary .016 nickel-titanium archwire and a mandibular .014
NiTi archwire were ligated. After a couple of months, the maxillary and mandibular archwires
were changed to .018x.025 NiTi and .017%.025 NiTi respectively and the patient was asked
to wear class Il elastics mainly at night (4mm, 40z).

Four weeks later, we initiated the distalization phase (Figure 2). Glass ionomer bite turbos
were bonded on the occlusal surfaces of mandibular first molars, and the brackets of
maxillary premolars were temporarily removed to allow the placement of open coil springs.
Maxillary and mandibular .018x%.025 stainless steel archwires were ligated. Two helical loops
were bent in the upper archwire on each side. The first two loops were placed between the
lateral incisors and the canines and served as hooks to attach the class Il elastics. The
second loops were placed 3 to 4 mm distal to the canines and were used as Stops for the
compressed coil springs. The patient was asked to wear double class Il elastics on both
sides. The first elastic was attached from first helical loop on the upper archwire to
mandibular first molar and the second elastic was attached from maxillary canine to
mandibular second molar. This phase lasted approximately 3 months.

Time Upper dental arch Lower dental arch
(months)

Leveling phase

First day Bonding from first molar to first molar Bonding from second molar to
.016 nickel-titanium archwire second molar
.014 NiTi archwire
1 .016x%.022 NiTi .016 NiTi

3 .018x.025 NiTi .017x.025 NiTi



Glass-ionomer bite blocks on the mandibular first molars and class Il elastics

at night
Distalization phase
4 .018x.025 stainless-steel archwire .018x.025 stainless-steel archwire
Debonding of the premolars and Double class Il elastics
placement of compressed open coil

spring
The patient wasn’t seen for 3 months due to Covid-19 restrictions.
During this period, proper wear of elastics was stressed.
9 Bonding of the second molars 018x.025 stainless-steel
.017x.025 NiTi

Retraction of upper incisors and space closure

11 018x.025 stainless-steel 018x.025 stainless-steel

Sliding mechanics and double class Il elastics
The bite turbos were removed gradually
15 018x%.025 stainless-steel with an 018x%.025 stainless-steel
accentuated curve of Spee Stripping of incisors

17 Finishing phase

20 Debonding

Table lll: Treatment progress and archwire sequence.

After 9 months into treatment, we attained class | molar and canine relationship, and
large diastemas (3 mm) were created between maxillary lateral incisors and canines.
The upper premolars and second molars were bonded and a maxillary .017x.025 NiTi
archwire was ligated. The mandibular archwire was not changed and the patient wore
simple class |l elastics for about 12 hours per day to avoid relapse. Two months later,
we commenced the space-closing phase using sliding mechanics. Maxillary and
mandibular .018x%.025 stainless steel archwires were ligated. Two omega loops were
bent in the upper archwire distal to the lateral incisors and were used as hooks to attach
the elastomeric chains.
At this stage of treatment, the bite turbos were completely removed and the patient was
asked to go back to wearing double class Il elastics (Figure 3). This phase also lasted
approximately 3 months.

Figure 2. The distalization phase.






Figure 3. the space-closing phase.

During the last few months of treatment, an accentuated curve .018x.025 stainless steel
archwire was placed on the maxillary arch, and class Il elastics with a vertical
component were prescribed to avoid relapse and to improve interdigitation.

3. TREATMENT RESULTS
The duration of the orthodontic treatment was approximately 20 months. The posttreatment
results were documented in Figure 4. The cephalometric tracings before and after treatment

were superimposed in Figure 5, with the measurements listed in Table IV.

Figure 4. Posttreatment photographs. a, facial photographs. b, intra-oral photographs.



Table IV: Significant pretreatment and posttreatment cephalometric measurements.

Patient Patient Norm SD
Pre-treatment Post-treatment

SNA 85° 85° 82° 2°
SNB 77° 77° 80° 2°
ANB 8° 8° 2° 2°
WITS appraisal 7 mm 7 mm -2to +2 mm
FMA 20° 20° 25° 3°
SN-GoGn 30° 30° 32° 5°
Upper incisor to Frankfort 115° 111° 107° 5°
plane (I/F)
Lower incisor to mandibular 104° 108° 87°
plane (IMPA)
Angle Z 73° 75° 76°

Figure 5. Cephalometric superimpositions showed that the chin projection
improved slightly. The maxillary incisors were retracted by 2 mm and the
maxillary molars were tipped distally. The mandibular incisors were protruded
and intruded by 2 mm and the mandibular molars were moved forward by 2 mm.



The upper lip protrusion was reduced after retraction of the maxillary incisors so that the
facial profile became more balanced and the labiomental fold looked less accentuated.

The patient’s occlusion was finished with a bilateral molar and canine class | relationship.
Ideal overjet (2mm) and overbite (2mm) were achieved.

The posttreatment lateral cephalogram showed no skeletal changes. The class I
malocclusion was corrected mainly through dentoalveolar compensation; retrusion of the
maxillary incisors (I/F decreased from 115° to 111°) and protrusion of the mandibular
incisors (IMPA increased from 104° to 108°).

The cephalometric superimposition showed that the chin projection improved slightly. The
maxillary incisors were retracted by 2 mm and the maxillary molars were tipped distally. The
mandibular incisors were protruded and intruded by 2 mm with the pretreatment occlusal
plane as reference. The mandibular molars were moved forward by 2 mm.

The appliance was removed after 20 months of treatment. Retainer wires were bonded from
canine to canine on both dental arches and the patient was instructed to maintain good oral
hygiene and was to be observed for compliance every 3 months for the first year.

4. DISCUSSION

It has been shown that the distal active concept therapy has both skeletal and dental effects
in patients presenting mixed or early permanent dentition [4]. This technique aims to correct
the class Il discrepancy by enhancing mandibular growth and by moving the lower teeth
mesially and the upper teeth distally. In a study by Aknin et al. [5], it was reported that the
DAC therapy showed a mandibular growth of 7.6 mm when used during the mixed dentition
period whereas the mandibular growth was only 3.9 mm with the same treatment applied on
the permanent dentition. From these results, it can be concluded that the older the patient
gets, the less skeletal effect will be attained using the DAC technique and, therefore, the
correction of the class Il malocclusion will be achieved mostly by dentoalveolar
compensation. This patient was 14 years old at the beginning of treatment. She had a
skeletal and dental class Il division 1 malocclusion with protrusion of upper and lower
incisors. The authors decided to treat her using the DAC therapy because no extractions of
premolars were needed and they hoped to be able to stimulate the mandibular growth which
would reduce the skeletal discrepancy and improve the chin projection. This treatment
technique is comprised of three main phases; the leveling phase, the distalization phase,



and the space-closing phase. During the first stage of treatment, both dentitions were
aligned using NiTi archwires. It is recommended not to bond the brackets of the maxillary
premolars to avoid having to remove them before inserting the coil springs which are
necessary for the next phase. Glass-ionomer bite turbos were placed on the mandibular first
molars to help the mandible move forward and class Il elastics were prescribed at nighttime.
Once stainless steel rectangular archwires were reached, open coil springs were placed on
the upper archwire between the canines and the first molars, and the patient was asked to
wear double class Il elastics 24 hours a day. The risk with this technique is that it relies
greatly on the patient’'s compliance with elastic wear. If he or she does not wear them
regularly, not only the class Il malocclusion will not be corrected but the maxillary anterior
teeth will be pushed forward and the overjet will increase considerably. So, it is very
important to test the patient’'s compliance and motivation before indicating this treatment
method. The distalization phase ends once class | molar and canine relationship is achieved.
Before starting to close the spaces that were created between the lateral incisors and
canines, the maxillary premolars must be bonded, as well as the maxillary second molars if
possible. Also, the patient must continue to wear the class Il elastics to avoid relapse.

At the end of treatment, the protrusion was reduced after retraction of the maxillary incisors
and upper lip so that the facial profile looked more balanced and less convex. The patient
was about 15 years old when she started wearing double class |l elastics during the
distalization phase of treatment. By this time, her pubertal growth spurt has likely ended
which explains why the authors were unsuccessful in attaining any mandibular advancement
as shown on the posttreatment cephalogram. The maxillary incisors were retracted by 2 mm
and the mandibular ones were protruded and intruded by 2 mm. Consequently, the overjet
decreased from 6 to 2 mm, and the overbite from 4 to 2 mm. The upper first molar tipped
slightly distally whereas the lower first molar moved mesially by 2 mm achieving a class |
relationship. These results are in agreement with those of a study by JJ Aknin and al. [5]
who reported that in the group of patients presenting adolescent dentition, the maxillary first
molar was stable (moved distally by 0.1 mm) while the mandibular molar moved forward by
1.8 mm.

5. CONCLUSION

Orthopedic growth modification with the Distal Active Concept therapy can be attained,
provided that the patient’s remaining pubertal growth is adequate. Otherwise, the skeletal
discrepancy will remain the same, and the class Il malocclusion will be corrected only by
dental camouflage. Also, this technique relies greatly on patients’ compliance with elastic
wear. So, in case of non-compliance, it is recommended to used fixed appliances such as
the Forsus™ device.
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