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Introduction
The exact timing of orthodontic treatment for children with 

developing class III malocclusion has always been a controversial 
topic among clinicians. The main reason for unpredictability in treating 
class III malocclusion lies in the lack of consensus in understanding the 
etiology and classifications of malocclusion.1–3 Class III malocclusion 
can be classified into three types: true skeletal, dental and pseudo 
class III malocclusion, which usually has the same appearance.3,4 
According to Angle’s classification, in class III malocclusion the 
mesiobuccal cusp of the lower first molar occludes mesial to the class 
I position. According to British standards, in class III malocclusion 
the lower incisor edges lie anterior to the cingulum plateau of the 
upper incisors. In pseudo class III malocclusion there is premature 
contact between maxillary and mandibular incisors which results in 
forward displacement of the mandible during posterior occlusion. 
Proper understanding of the classification of class III malocclusion 
is important to determine the diagnosis and prognosis.5–8 Though it is 
believed to be genetic there are other environmental factors which may 
have contribute to a class III malocclusion. Among these are enlarged 
tonsil,9 difficulties in nasal breathing,9 congenital anatomic defects,10 
disease of the pituitary gland,11 hormonal disturbances,12 habit of 
protruding the mandible,11 posture,11 trauma and disease,10 premature 
loss of the sixth year molar,11 irregular eruptions of permanent incisors 
or loss of deciduous incisors,13 as well as size and relative positions 
of the cranial base, maxilla and mandible and the position of the 
temporomandibular articulation.14–17

Although the interaction between genetic and environmental 
factors is not completely understood in the development of a class 

III malocclusion. In pediatric class III patients with moderate to 
severe anterior crossbite and deep bite will need early intervention. 
It is widely known that both vertical and anteriorposterior maxillary 
deficiency can contribute to class III malocclusion.6,15 If there is vertical 
growth deficiency of maxilla, then the mandible rotates forward and 
upward resulting in mandibular prognathism. In such class III cases 
many clinicians prefer to treat by using reverse facemask, chincap and 
Frankel III or functional appliances, which have shown to be effective 
in modifying cranio-facial complex.18–24 Keeping these factors in mind 
during treatment planning helps to achieve a harmonious relationship 
between the teeth, jaw and environmental factors, which leads to a 
good functional relationship at an early age.25 In the current study 
the aim of this article is to demonstrate a simple, effective method 
for early treatment of class III malocclusion in mixed dentition with 
2 X 4 fixed orthodontic appliances and to emphasize the benefits of 
early intervention in the shortest treatment time compared to other 
removable functional appliances.

Case presentation
An 8-year-old boy was referred to Salhiyah Clinic, Kuwait, with 

complaints of an unpleasant smile and anterior crossbite. Extraoral 
examination revealed dished facial appearance, retrusive upper lip and 
protrusive lower lip (Figures 1 & 2). Intraoral examination showed that 
the boy had protruded lower anteriors, reverses deep-bite and retained 
upper right lateral incisor (Figure 3). Lateral cephalometric analysis 
revealed a skeletal class III relationship with deficient maxilla and 
severely proclined lower incisors with reverse overjet of 3 mm and 
deep bite of 6 mm (Figures 4–6). 
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Abstract

For most clinicians it has always been difficult to decide the exact timing to treat a class 
III malocclusion. This malocclusion can be classified into three types: true skeletal, dental 
or pseudo class III malocclusion, which usually determines the prognosis. The aim of 
this article is to demonstrate a simple, effective method for early treatment of class III 
malocclusion in mixed dentition and to emphasize the benefits of early intervention in the 
shortest treatment time. In this case, the patient was treated with a fixed 2 x 4 appliance on 
maxillary and mandibular arches for nine months, followed by a retention protocol. Once 
the treatment was completed, the patient was followed for a six-month period. The results 
showed that with early intervention it is possible to achieve favorable outcomes in pediatric 
patients with fixed braces in class III malocclusion. It is concluded that early intervention is 
mandatory and it should be carried out in all patients, and there should be no second thought 
in reaching such a decision.

Keywords: class III malocclusion, self-ligating appliance, early intervention, anterior 
crossbite

Journal of Dental Health Oral Disorders & Therapy

Case Report Open Access

https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/jdhodt.2017.07.00248&domain=pdf


Sound levels in movie theaters: is there a potential for hearing loss? 312
Copyright:

©2017 Shetty 

Citation: Shetty AS. Sound levels in movie theaters: is there a potential for hearing loss? J Dent Health Oral Disord Ther. 2017;7(4):311‒316. 
DOI: 10.15406/jdhodt.2017.07.00248

Figure 1 Pre-treatment frontal view. 

Figure 2 Pre-treatment profile view. 

Figure 3 Pretreatment intraoral photos. 

Figure 4 Pre-treatment cephalometric radiograph. 

Figure 5 Pre-treatment analyzed cephalometric radiographs. 

Figure 6 Pre-treatment panoramic radiographs. 

Treatment objectives

The primary goal is to remove any obstruction which may hamper 
the normal growth and development of the jaws. So our treatment 
objectives were (1) to improve facial appearance, (2) to improve the 
skeletal jaw relationship between maxilla and mandible and (3) to 
establish correct anterior occlusion with ideal overjet and overbite.

Treatment alternative

Based on the objective, two treatment options were considered. 
Option one was a reverse face mask with removable upper and lower 
plate. The upper plate contained posterior bite blocks with protraction 
springs or expansion screw, which was placed in the anterio-posterior 
direction. The lower plate contained a labial bow for retraction 
of lower anteriors. The second option was fixed 2 x 4 orthodontic 
appliance. The parents opted for second option as the patient was too 
young to wear or cooperate with any kind of orthopedic or removable 
appliances.
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Methods
All diagnostic records were taken at the start and end of the 

treatment. The cephalometric analysis was carried out with the dento-
facial planner AudaxCeph. Metal self-ligating brackets of 022 slot 
with MBT prescription (Noble Stahl German Brackets) were bonded 
on upper and lower incisors. A molar tube was bonded on upper and 
lower second deciduous molars. At the first visit of the treatment, 
bite blocks were placed on upper second deciduous molars with 
brackets bonded on lower incisors. Initial level and alignment was 
done by a 0.014 niti (NITI Ormco Corporation) wire with very light 
e-chain from 2-2 (Figure 7 & 8). At the second-month appointment, 
maxillary right deciduous lateral incisors were extracted and it was 
observed that due to tongue pressure the in-standing permanent right 
lateral incisor was pushed labially. Later all four upper incisors were 
bonded for leveling and aligning. By the end of 5 months, the anterior 
crossbite was eliminated and incisors were aligned. After level and 
alignment, the maxillary incisors were proclined by placing active 
wire. The activation of wire was done by placing stop lock mesial 
to the second deciduous molars and then inserting the wire into the 
brackets of incisors. Once the anterior crossbite was eliminated 
and the incisors were aligned, spaces on maxillary and mandibular 
anteriors were closed by using e-chain. The lower appliance was taken 
off around the seventh month of treatment (Figure 9). During the 
process of space closure, the wire sequence was gradually increased 
for torqueing the anteriors. The total correction of anterior crossbite 
and forward mandibular displacement was achieved within 9 months 
by retraction of lower anteriors and torqueing upper incisors. The wire 
sequence used were: 14 niti, 16 niti, 14 X 25 niti, 16 X 25 niti, 19 X 
25 niti and stabilization was done with 19 X 25 SS wire. After torque 
application was completed, the teeth were held with e-chain for 3 
weeks and an appointment was booked for braces off. After the end of 
active treatment, the retention was achieved by bonded fixed lingual 
retainer on maxillary and mandibular incisors with Essex retainer and 
class III elastics worn at night time only. The bite blocks on maxillary 
second deciduous molars were reduced gradually to facilitate eruption 
of molars until they were in occlusion.

Figure 7 First month intraoral photos. 

Figure 8 Fifth month intraoral photos. 

Figure 9 Seventh month intraoral photos. 

Results
The positive overjet, overbite with class I incisors were achieved 

via dento-alveloar compensation (Figure 12). The angulation of 
upper incisors to palatal plane showed an increase by 60, while 
the angulation of lower incisors to the mandibular plane showed a 
decrease by 50. The position of maxilla in relation to SN has increased 
by 60. The relationship between maxilla and mandible has decreased 
from -6 mm to -2 mm (Table 1). By the end of the treatment we could 
manage to achieve all our objectives including functional occlusion, 
pleasant smile with acceptable facial profile (Figure 10 & 11).

Figure 10 Post-treatment frontal view. 

Figure 11 Post-treatment profile view. 
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Figure 12 Post-treatment intraoral photos. 

Figure 13 Post-treatment cephalometric radiographs. 

Figure 14 Post-treatment analyzed cephalometric radiographs. 

Table 1 Comparison of pre- and post-treatment cephalometric values

Measurements Normal 
Value 

Pre-
Treatment 

Post-
Treatment 

SNA 820 750 810

SNB 800 760 790

ANB 20 -30 20

Wits 0 -6mm -2mm

Anterior arc-ANS 0 -10mm -6mm

Anterior arc-Pog 0 1mm 1mm

Measurements Normal 
Value 

Pre-
Treatment 

Post-
Treatment 

Nasolabial angle 1020 1070 1200

ML-SN 320 380 360

SN/Ocp 140 220 150

Gonial angle 1220 1300 1300

+1/NA 220 270 320

+1/NL 1150 1180 1240

-1/NB 250 330 300

-1/ML 900 990 940

SNA, sella nasion point A; SNB – sella nasion point B; ANB, point a nasion point 
B; ANS, anterior nasal spine; POG, pogonion; ML, mandibular plane; SN, sella 
and nasion plane; OCP, occlusal plane; +1, upper incisor; -1, lower incisor; NA, 
nasion Point A; NL, palatal plane; NB, nasion Point B

 Discussion
Once the clinician is able to diagnose the class III malocclusion  at 

the developing stage, treatment must be performed as soon as possible. 
Correcting anterior crossbite allows normal dental base and skeletal 
growth, avoids habits like bruxism, eliminates any kind of traumatic 
occlusion,25–42 reduces treatment time in phase 2 if required,28 can 
avoid surgery, minimizes the need for comprehensive treatment 
or even eliminates the need for any further treatment in permanent 
dentition,32 minimizes psychological issues and increases self-
esteem,43 and consequently increases the maxillary arch perimeter 
and avoids any kind of extraction of permanent teeth in phase 2 
treatment.44 The inclination of the maxillary and mandibular incisors 
has an important influence on facial harmony and aesthetics and 
this is achieved by 2 x 4 fixed braces on both arches. Compensatory 
treatment of class III malocclusion has been achieved by proclining 
upper incisors from 1180 to 1240 and retroclining lower incisors 
from 990to 940. Cephalometric analysis shows that the SNA angle 
has been increased from 750 to 810 and wits has decreased from 
-6mm to -2mm with acceptable incisor position on basal bone. 
Most class III malocclusions will be either dental or pseudo, and if 
not treated at an early stage can turn into full blown skeletal class 
III malocclusion. By using simple techniques, occlusal interference 
was eliminated to achieve the correct dento-alveolar relationship. The 
success of orthodontic treatment in a growing patient with developing 
skeletal class III malocclusion depends upon three important factors: 
the person’s individual growth potential, timing and cooperation 
of the patient.26 There are numerous ways of planning treatment to 
treat such patients but patient compliance is critical to the success of 
any treatment, particularly one that uses a removable appliance. The 
percentage of class III malocclusion is rather small in number when 
compared to any other type of malocclusion, but it is the most difficult 
to treat. Many authors believe that early intervention in the early mixed 
dentition as well as in the deciduous dentition is an advantage.25 Most 
authors suggest that the ideal age for early intervention is between six 
to nine years.8–40 However, most clinicians still avoid early correction 
in deciduous dentition because of poor stability, difficult to predict 
the growth, lack of experience in treating younger patients as well as 
frustration in getting the child to cooperate.31 Therefore most clinicians 
prefer to wait till all maxillary incisors are erupted before starting the 
treatment.32 The various treatment plans suggested for the correction 
of an anterior crossbite, and which may correct skeletal and dental 
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problems in young patients, include: facemask therapy,33 chincaps,30 
functional appliances,34 fixed braces32–35 and removable appliances.36 
According to Tweed,30 pseudo class III malocclusion should be treated 
as early as four years of age if abnormality is diagnosed in primary 
dentition. If early intervention is not done at an early age, then there 
will be lingual locking of the maxillary incisors which will retard the 
growth of the maxilla and accelerate the growth of the mandible. If 
this condition remains untreated throughout the entire growth period, 
it will result in severe facial deformity and end up in jaw surgery. 
Graber38,39 advocates to treat the malocclusion as early as possible 
to intercept the developing malocclusion and basal mal-relationship. 
Salzmann40 suggested treating class III malocclusion as soon as 
the abnormality is diagnosed. Therefore, there is an increase in the 
number of clinicians who believe in early intervention.45,46

Conclusion
Early orthodontic intervention should be carried out in all patients, 

to prevent the existing problems from getting worst. However, the 
early intervention with fixed orthodontic appliances can minimise or 
eliminate the need for comprehensive treatment in future.

There is no doubt that by treating these case for few months with 
fixed braces resulted in:

1. Elimination of forward displacement of the mandible into class 
III malocclusion during occlusion.

2. Created more favourable environment for normal growth and 
development of jaws.

3. Improved occlusal relationships.

4. Elimination of traumatic occlusion

5. Space closure and retraction of proclined lower anteriors.

6. Space closure and well aligned upper anteriors.

7. Achieved acceptable facial esthetics for more normal 
psychosocial development.
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