
51Archives of Orofacial Sciences. 2021; 16(Supp. 1): 51–57
http://aos.usm.my/  Penerbit Universiti Sains Malaysia. 2021

This work is licensed under the terms of the Creative Commons Attribution (CC BY)  
(http://creativecommons.org/licenses/by/4.0/).

INTRODUCTION

Functional appliances have been used over 
a century in clinical orthodontic treatments 
for skeletal Class II malocclusion patients 
(O’Brien et al., 2003). The twin block 
appliance was originally developed for the 
treatment of skeletal Class II malocclusions 
(Clark, 2002). Its popularity is attributed 
to its high patient adaptability and ability to 

produce rapid treatment changes (Sharma 
& Lee, 2005). The appliance consists of 
maxillary and mandibular acrylic plates with 
bite blocks, which interlock at a 70° angle on 
closure while posturing the mandible forward 
(Baccetti et al., 2000; Jacobson, 2004; Bonde 
et al., 2015; Akhoon & Mushtaq, 2018; Tariq 
et al., 2018). The twin block and lip bumper 
can be combined depending on the patients’ 
cases.
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ABSTRACT
Functional appliances have been used over a century in clinical orthodontic treatments for skeletal 
Class II malocclusion patients. Its popularity is attributed to its high patient adaptability and ability to 
produce rapid treatment changes. The twin block and lip bumper can be combined depending on the 
patient’s cases. The purpose of therapy with twin block is effective in mandibular growth deficiencies 
to induce supplementary lengthening of mandibular by stimulating increased growth at the condylar 
cartilage. The patient was a ten-year-old male patient with skeletal Class II malocclusion. He had a 
convex facial profile, SNA (sella, nasion, A point) angle of 77.5°, SNB (sella, nasion, B point) angle of 
73.0°, ANB (A point, nasion, B point) angle of 4.5°, overjet of 6.5 mm, overbite of 11/41 = 5.0 mm,  
21/31 = 4.5 mm, abnormal upper labial frenulum, crossbite in the second left premolar of maxilla, 
crowded anterior teeth of mandibular, deficiency of mandibular growth, lower lip sucking habit, anterior 
teeth of maxilla with diastema and proclination. Orthodontic treatment for patient is a combination of 
twin block and lip bumper appliances. After seven months, frenectomy is used to eliminate and correct 
the spacing in the frenulum. After 10 months, the patient’s skeletal and profile had improved to skeletal 
Class I malocclusion, SNA angle of 78.0°, SNB angle of 75.0°, ANB angle of 3.0°, overbite and overjet 
of 4.0 mm, and the lower lip sucking habit had stopped. Twin block and lip bumper appliances are 
particularly good alternative treatment in managing selected cases of skeletal Class II malocclusion. 
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On the psychosocial aspect, the patient had 
lower lip sucking habit. Mentalis muscles 
were becoming more hyperactive, abnormal 
of frenulum labialis and sulcus labiomental 
is getting deeper because of the sucking habit 
until recently. Cervical vertebrae maturity 
indicators (CVMI) confirmed the clinical 
finding of CVMI-1, the initiation stage of 
cervical vertebrae (Singh, 2015). The stage 
C2, C3, and C4 inferior vertebral body, 
borders were flat, superior vertebral borders 
were tapered from posterior to anterior 
(wedge shape) and 80% to 100% of pubertal 
growth remains (Fig. 3) (Singh, 2015). The 
cephalometric radiograph analysis (Table  1) 
confirmed the clinical finding of skeletal 
Class II with a retrognathic mandibular, 
SNA (sella, nasion, A point) angle of 77.5°, 
SNB (sella, nasion, B point) angle 73.0°, 
ANB (A point, nasion, B point) angle 4.5°, 
both upper and lower incisors were proclined 
(Fig. 3).

CASE REPORT

The patient is a ten-year-old Indonesian 
boy at the Dental and Mouth Hospital, 
Universitas Sumatera Utara, Medan. 
He was unhappy with the position of his 
forwardly upper front teeth. On extraoral 
examination, the patient had a convex facial 
profile with a retrognathic mandibular and 
lips competent. There was no transverse 
asymmetry when viewed frontally (Fig. 1). 
On intraoral examination, the patient was 
in mixed dentition, the oral hygiene was 
moderate, and his molar relationship was 
Angle’s Class II. He had 6.5 mm overjet, 
and his overbite was 11/41 = 5.0 mm, 
21/31 = 4.5 mm, crossbite in the second left 
premolar of maxilla, crowded anterior teeth 
of mandibular, deficiency of mandibular 
growth, anterior teeth of maxilla with 
diastema and proclination (Fig. 2). 

Fig. 1 Pre-treatment extraoral photographs.

Fig. 2 Pre-treatment intraoral photographs.
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Treatment Objectives

1. Correction of skeletal Class II 
malocclusion. 

2. Improving the relation of molar Class 
II Angle to Class I Angle. 

3. Correction of overjet and overbite. 

4. Correction of diastema and 
elimination of upper labial frenulum 
in central incisors. 

5. Correction of convex facial profile. 

6. Correction of crowded anterior 
mandibular. 

7. Elimination of a lower lip sucking 
habit. 

Treatment Plan

The patient had skeletal and dental Class  II 
relationship and CVMI-1. The treatment was 
consisted of two phases. The first phase of 
the treatment was growth modification using 
twin block appliance. Prior to the utilisation 
of twin block appliance, extraction of radix 

Fig. 3 Pre-treatment lateral cephalometric 
radiograph.

CASE MANAGEMENT

The patient was treated with combined twin 
block and lip bumper appliances. Screw 
was incorporated in the upper twin block 
to develop the arch form during the mixed 
dentition. 

Table 1 Pre- and post-functional appliance cephalometric measurements (Steiner analysis)

Skeletal Mean SD Before After

SNA° 82.0° ±2.0 77.5° 78.0°

SNB° 80.0° ±2.0 73.0° 75.0°

ANB° 2.0° ±2.0 4.5° 3.0°

NAPog° 0.0° (–8.5°) to 10.0° 9.0° 6.0°

MP : SN° 32.0° ±5.0 36.0° 36.0°

NSGn° (Y axis) 65.0° ±3.0 69.5° 71.0°

Pog : NB mm 2.0 mm ±1.0 4.0 mm 1.5 mm

SGo : NMe % 68.0% ±4.0 60.9% 63.0%

Wits appraisal 0.0 ±2.0 3.5 mm 1.0 mm

Dental Mean SD Before After

1 : 1° 130.0° 130.0° to 150.5° 124.5° 122.0°

1 : SN° 102.0° ±2.0 101.0° 104.0°

1 : MP° 90.0° ±3.0 98.0° 98.5°

1 : Apog mm 2.7 mm (–1) to 5 mm 9.0 mm 9.5 mm

1 : NB mm 4.0 mm ±3.0 6.0 mm 7.0 mm

E line : LS mm +1.0 mm ±2.0 +5.5 mm +5.0 mm

E line : LI mm 0.0 mm ±2.0 +4.5 mm +5.0 mm
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Treatment Progress

After seven months of treatment, diastema 
centralis was still not corrected. Responding 
to that, frenectomy was done to eliminate 
diastema. After the application of twin block 
with combined lip bumper treatment for ten 
months, the following was achieved (Figs. 4 
to 8, Table 1): 

1. Skeletal Class II malocclusion 
became skeletal Class I malocclusion.

2. SNA angle changed from 77.5° to 
78.0°, SNB angle changed from 73.0° 
to 75.0°.

3. ANB angle changed from 4.5° to 
3.0°.

4. Overjet reduction changed from  
6.5 mm to 4.0 mm. 

5. Overbite reduction 11/41 changed 
from 5.0 mm to 4.0 mm, 21/31 
changed from 4.5 mm to 4.0 mm. 

6. Transverse measurement of maxillary 
interfirst molar width changed from 
45 mm to 47 mm.

7. Improvement of patient’s facial 
profile.

8. Elimination of central diastema of 
maxilla as well as lower lip sucking 
habit.

9. A decrease of crowded anterior 
mandibular. 

55, teeth 53 and teeth 64 is needed due to its 
mobility. In addition, extraction of teeth 73 
and 83 is also needed to eliminate crowded 
anterior teeth of mandibular. Twin block 
appliance had the following components 
(Fig. 4):

1. Interlock of occlusal bite blocks 
meeting at a 70° angle. 

2. Adam’s clasps on upper and lower 
molars.

3. Screw to expand the upper arch.

4. Labial bow to retract the upper 
incisors.

5. Upper and lower base plates.

6. Finger spring at teeth 11 and 21 to 
space closure.

7. Finger spring at teeth 31, 41 and 42 
to correct midline.

8. Z spring in teeth 32 to push the tooth 
forward. 

The patient was advised to wear the 
appliance for 12 h to 14 h per day as well 
as during eating if possible. The second 
phase of treatment used fixed orthodontic 
mechanotherapy for final detailing of 
occlusion. 

Fig. 4 The twin block appliance used in the present case.
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Fig. 5 Post-treatment extra oral photographs.

Fig. 6 Post-treatment intra oral photographs.

Fig. 7 Post-treatment lateral cephalometric 
radiograph. 

Fig. 8 Superimpose of lateral cephalometric 
radiograph (pre-treatment: blue and post-

treatment: red).
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with the diastema often closing 
spontaneously upon eruption of the maxillary 
canines (Naini & Gill, 2018). Neither the 
presence of an upper labial frenulum nor a 
maxillary dental midline diastema is enough 
of an indication for a frenectomy. Thus, 
further visualisation is needed to determine 
the diagnosis. The visualisation must 
show the blanching in the palatal mucosa 
when the upper lip is pulled away from the 
dentoalveolar as well as fibrous tissue from 
the labial frenulum passes between the 
central incisors, usually through an alveolar 
notch in the region of the diastema, and 
inserting into the palatal mucosa for it to 
become an indication (Naini & Gill, 2018).

Frenectomy is almost contraindicated before 
orthodontic treatment. When frenectomy 
is indicated, the timing should be agreed 
between the orthodontist and surgeon. 
Frenectomy may be undertaken when the 
incisor teeth are orthodontically aligned, and 
space closure is imminent or partial space 
closure has been undertaken, for example, 
during orthodontic treatment (Naini & Gill, 
2018).  

CONCLUSION

Twin block and lip bumper appliances are 
particularly good alternative treatment in 
managing selected cases of skeletal Class II 
malocclusion. Twin block is also effective 
for mixed dentition phase, and the lip 
bumper appliance also helped in eliminating 
the lower lip sucking habit and improve 
the labialis and mentalis muscle activity. 
After treatment, the lower lip position was 
improved. 
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