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ABSTRACT

Mandibular deficiency in a Class Il malocclusion is a frequently encountered condition that can be managed with
myofunctional appliance in a growing child. An 11-year-old patient presented with a complaint of forwardly placed
upper front teeth. The patient had a convex facial profile, acute naso-labial angle, deep mento-labial sulcus with lip trap.
Clinically the patient showed positive VTO. The clinical findings and cephalometric analysis indicated skeletal Class Il
jaw bases owing to prognathic maxilla and retrognathic mandible with Angle’s Class Il division 1 malocclusion. CVMI
showed that the patient was in his growth phase. The treatment was done with a standard twin block appliance for 9
months followed by fixed orthodontic treatment. The post functional phase showed correction of skeletal class Il jaw
base and marked improvement in the facial profile from convex to straight. It was later followed by fixed orthodontic
treatment in the second phase upon completion of which bonded lingual retainer and wrap around retainers were

given in the upper and lower arch. The total duration of the treatment was 23 months.
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INTRODUCTION

Class Il malocclusion due to mandibular deficiency
is the most common skeletal problem seen in
orthodontics.” Skeletal problems when addressed
during the growth period can bring considerable
changes in the bony anatomy by redirecting the growth
in the desired direction.?® Alfred Paul Rogers was the
first to recommend the role of muscles in the correction
of certain malocclusion.® The basis of myofunctional
therapy is to use the stretching of the muscles during
the growth period to bring about changes in the bones.”
The forces of the muscles are transmitted to the bone
to bring about remodeling for the correction of class Il
discrepancy.®

Myofunctional appliances have been in use for a long
time now to bring about considerable changes in the
mandible to correct Class Il malocclusions. Several
studies have been done where twin block is seen
to be most effective in terms of class Il correction

as well as patient compliance.®” Twin Block was
developed by William J. Clark in the 1970's.? It is the
most commonly used myofunctional appliance.”
Treatment with a functional appliance usually lasts
for 9-12 months. This is followed by a support phase
and fixed appliance therapy for correction of any dental
problems that persist, proper alignment and good
interdigitation.*'® The following is a case with Class
Il division 1T malocclusion treated with standard Twin
block appliance followed by fixed appliance therapy.

CASE REPORT

An 11-year-old male patient visited the Department
of Orthodontics and Dentofacial Orthopedics with
the chief complaint of forwardly placed upper front
teeth. The patient had mouth breathing habit. No other
relevant medical or dental history was diagnosed.

Extraoral assessment
The patient had mesoprosopic face form, mesocephalic
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head shape with convex facial profile, average clinical
FMA, incompetent lips with lip trap, acute nasolabial
angle, deep mentolabial sulcus and receded chin (Fig.
1). No gross facial asymmetry was noticed.

Intraoral assessment

He was in mixed dentition stage with Angle's Class Il
molar and class Il canine relation. The patient had an
overjet of 9 mm and overbite of 8 mm, proclined upper
incisors with spacing and curve of Spee of 3mm. The
patient was in a mixed dentition phase. The upper and
lower deciduous second molars were present with
erupting upper canines and first premolars. The dental
midlines were coincident (Fig. 2).

Figure 2: Pre-treatment intro-oral photographs.

Growth status

The skeletal maturity was assessed using the cervical
vertebral maturation index (CVMI) staging, which
showed Stage 2 of skeletal maturation (acceleration
stage, with more than 65%—80% pubertal growth still
remaining).

Cephalometric analysis
The pre-treatment cephalometric analysis revealed
skeletal Class Il jaw bases with mild prognathic maxilla
and retrognathic mandible, horizontal growth pattern,
proclination of upper and lower incisors. The patient
had a lip strain of 2 mm.

The panoramic radiograph shows unerupted third
molars, canines and premolars in all quadrants with
deciduous canines, first and second molars in all
quadrants (Fig. 3).
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Figure 3: Pre-treatment radiographs.

On the basis of clinical examination and cephalometric
findings, diagnosis of skeletal Class Il jaw base with
prognathic maxilla and retrognathic mandible was
made. The patient was in a mixed dentition phase with
Class Il division 1T malocclusion in with upper lip strain
and lower lip trap.

Clinically the patient had positive VTO favoring the use
of myofunctional appliance for skeletal correction.

Aims and Objectives of Treatment

. To achieve Class | skeletal base

. To achieve normal incisor axial inclination

. To improve facial profile

. To achieve lip competency

. To achieve Class | molar and canine relation
. To unravel crowding and close the spaces

. To achieve a pleasing esthetic profile

. To achieve ideal overjet and overbite
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Treatment Plan

Based on the clinical and cephalometric analysis, it was
decided to treat this case by two phase therapy. The
first phase with the twin block appliance followed by
fixed orthodontic appliances in the second phase.

Treatment Progress

The first phase of the treatment was started with
myofunctional appliance. Bite registration was done on
the patient, standard Twin block appliance (Fig. 4) was
fabricated and delivered to the patient. Once the patient
started using the appliance full time, the trimming of the
appliance was done as per the protocol.’? The appliance
was continued for 9 months, followed by retentive
phase for 3 months using anterior inclined plane to
retain mandibular advancement. After functional phase
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the profile of the patient had significantly improved with
marked reduction in overjet and overbite. Correction
of molar and canine relation were achieved. The molar
relationship was overcorrected keeping relapse into
consideration. (Fig. 5 and 6).

Figure 4: Twin block
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Figure 5: Post-functional extraoral photographs

Figure 6: Post-functional intraoral photographs

At the end of Phase |, a preadjusted edgewise appliance
(using a MBT 0.022" slot prescription) was bonded on
the upper and lower arches and a 0.014 NiTi was placed
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Figure 7: Bonding of upper and lower arch with anterior
inclined plane

After 3 months the anterior inclined plane was removed
and 0.016" NiTi wires were placed. This was followed by
0.017 X 0.025" NiTi wires and 0.019 X 0.025" stainless
steel wires with Class Il elastics. Upper and lower 2nd
molars were bonded subsequently. Finally, 0.014 A J
Wilcock finishing wire was placed with red elastics in
triangular fashion for settling of occlusion (Fig. 8).

T ¢ 2
Figure 8: finishing wire with Settling elastics

After debonding, the patient was given bonded lingual
retainer with upper and lower wrap around retainers to be
worn full time initially and later during nighttime (Fig. 9).

Figure 9: Fixed lingual retainer and wrap around retainer
in upper and lower arch.

The overall treatment duration was 23 months which
included 12 months of myofunctional appliance therapy
and 11 months of fixed appliance treatment.

Treatment Results

Skeletal correction of the retrognathic mandible was
achieved with improvement in the skeletal and soft
tissue profile. There was significant increase in the
lower anterior facial height seen both clinically and
cephalometrically (Fig. 10 and 11).
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Figure 10: Post-functional radiographs
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Figure 11: Pre- finishing radiographs

After the fixed appliance treatment, Class | molar, canine
and incisor relationship was achieved with ideal overjet,
overbite, mutually protected occlusion and canine
guidance on left and right lateral excursions with no
working or non-working side interferences (Fig. 12).

Figure 12: Post-treatment intraoral photographs

The treatment objectives were achieved, and the profile
of the patient improved after the treatment (Fig.13).

Figure 13: Post-treatment extraoral photographs

The upper and the lower midlines were matching and in
line with the facial midline. Evaluation of post treatment
panoramic radiographs showed root parallelism and
normal alveolar bone levels. The cephalometric changes
and the comparison of pretreatment, post-functional
and post-treatment values are evident in Table 1, 2 and
3 and changes in superimpositions are seen in (Fig. 14)
demonstrated that the patient grew towards a Class |
skeletal pattern.
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Figure 14: Tracing Superimpostions
Pre-treatment: Black
Post — Functional: Blue
Post-treatment: Red

Table 1: Comparison of skeletal changes in sagittal plane

Variable Pre- Post- Post-
treatment | functional treatment

SNA 85° 83° 82°

SNB Tr° 80° 79°

ANB 8° 3° 3°

Wits 7mm -2mm -Tmm

Beta Angle | 24° 32° 30°

Table 2: Comparison of skeletal changes in

Vertical Plane

Variable Pre- Post- Post-
treatment | functional | treatment

Go-Gnto SN | 25° 32° 32°

Y-AXxis 59° 60° 61°

Basal plane | 25° 27° 27°

angle

Jaraback 66.0% 63.8% 64%

Ratio

FMA 22° 28° 28°

Table 3: Comparison of dento-alveolar and soft tissue

changes
Variable Pre- Post- Post-
treatment | functional | treatment
U1 to NA 30° 26° 20°
(Angle)
UT to NA 8mm 5mm 5mm
(mm)
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Variable Pre- Post- Post-
treatment | functional | treatment

U1 to SN 114° 108° 104°
Ul to PP 122° 114° 110°
Ul to A-Pog [ 10mm 7mm 6mm
IMPA Angle [ 96° 103° 98°
L1-NB Angle |28° 35° 34°
LT-NB mm 5mm 7mm 4mm
Interincisal 116° 115° 113°
Angle

L1 to A-Pog [4mm 5mm 3mm
Nasolabial 88° 99° 95°
Angle

Lip Strain 2mm Tmm Omm
Mentolabial | 5mm 3mm 3mm
sulcus

E-line to 2mm Tmm Tmm
upper lip

E-line to Omm 3mm 3mm
lower lip
DISCUSSION

Skeletal jaw discrepancies are very common in
childhood." If neglected they can lead to untoward and
unaesthetic changes in the soft tissue facial profile of
the patient. Early identification and intervention at the
correct age is imperative to prevent the severity of such
malocclusions. For correction of class Il malocclusions
with retrognathic mandible various myofunctional
appliances have been used conventionally.? Twin block
has the advantage of full-time wear, shorter treatment
duration and is well tolerated by patients.'®

In the present case with class Il malocclusion, there
was marked improvement in the patients skeletal,
dental and soft tissue profile with the use of twin block.
The SNA value was reduced by 3° suggestive of the
headgear effect of the twin block and the SNB value
increased by 2° which led to the decrease in the ANB
angle by 5°. The Beta angle changed from 24° to 30°.
Thus, the change of ANB angle to 3° and beta angle to
30° indicate the change of skeletal base from Class Il to
Class |. There was a change in the Jaraback ratio from
66% to 64% into is normal value. There was a change
in saddle angle from 125° to 126°, articular angle from
137° to 133° and gonial angle from 130° to 133°

A significant observation was seen during the functional
phase. Development of lateral open bite was observed
bilaterally. This could be due to improper trimming of
the appliance or because no expansion was done to
compensate for the transverse discrepancy between the
jaws as the mandible moves forward. Although incisal
capping was done to prevent lower incisor proclination
17 there was a mild increase in the IMPA value by 2°
post treatment and L1-NB angle by 6°. The U1-SN value
was reduced by 10° and U1-NA angle reduced by 10° by
the end of the treatment. The soft tissue findings were
pleasant with the reduction in the lip strain to 0 mm.
There was a significant reduction seen in the depth of
the mentolabial sulcus indicating the correction of the
lip trap.

Although 3-D superimpositions show better results
than 2-D in terms of accuracy, due to certain
limitations 2-D superimpositions were done in this
case. Maxillary superimposition shows decrease of
10° in the inclination of the upper incisors. Mandibular
superimposition showed an increase in the length of
the condylar neck and mandibular body. This led to the
10 mm mesial movement of the lower molar. Overall
superimposition shows the mesial movement of the
upper and lower molars, a decrease in the inclination of
the maxillary incisors, and an increase in the inclination
of mandibular incisors. Also, a shift of the lower border
of the mandible is seen from average to vertical growth.

CONCLUSION

Excellent post functional and post orthodontic results
of the patient were seen. There was considerable
improvement in the facial profile, lip competency and
occlusion of the patient. Therefore, proper diagnosis
and treatment planning of the cases with skeletal
discrepancy during growth period can lead to significant
changes in the orofacial form of the individual.
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