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Abstract 
Skeletal class III malocclusion is prevalent among orthodontic patients and is 
often associated with serious aesthetic, functional and social repercussions for 
patients. Class III with maxillary retrusion can be intercepted early in order to 
allow a more favorable environment for dentofacial growth and simplify sub-
sequent orthodontic procedures. The current clinical case of a 5-year-old girl 
discusses the particularities of the early treatment of Class III malocclusion of 
maxillary origin using Delaire facemask associated with an innovative tech-
nique that improved the orthopedic effect by pulling the maxilla as a block 
with fewer dentoalveolar side effects. The facemask therapy enabled anterior 
maxillary displacement with the establishment of positive overjet. It also al-
lowed the restoration of class I canine and molar relationships as well as a 
significant improvement in the patient’s profile and smile aesthetics. 
 

Subject Areas 
Orthodontics, Orthopedics 
 

Keywords 
Orthopedics, Early Treatment, Class III Malocclusion, Facemask, Interception 

 

1. Introduction 

Class III malocclusion is an orthodontic anomaly where the mandibular arch is 
in a mesial position in comparison to the maxillary arch. It is thought to have a 
primarily hereditary etiology, tough environmental factors like habits and 
mouth breathing may also be involved [1]. 

It is characterized predominantly by forward positioning of the mandible rela-
tive to the maxilla either as an isolated trait or as a part of a syndrome. Reasons 
for Class III malocclusion can be found in mandibular prognathism, maxillary 
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retrognathism or combination of both [2] [3]. 
Age and severity of the class III malocclusion influence the choice of treat-

ment. Class III malocclusion of maxillary origin can be orthopedically treated 
through maxillary advancement using reverse traction forces by facemask ap-
pliance in the pre-pubertal age. 

Due to the difficulty in management and the less predictable outcome over 
time compared to Class I and II malocclusions, the early treatment of Class III 
malocclusion is a subject that receives a lot of attention in the literature [4]. 

The choice of the right timing of treatment for the Class III malocclusion is 
crucial, as the goal must be to cancel or reduce skeletal discrepancies, stimulat-
ing the jaw sutures before they turn into synostosis, thus transforming this area 
into a bone growth site [5]. 

The aim of this article is to discuss, through a clinical case, the particularities of 
the early treatment of Class III malocclusion of maxillary origin using Delaire fa-
cemask associated with an innovative technique improving the orthopedic effect. 

2. Case Description 
2.1. Diagnosis and Etiology 

A 5-year-old girl was referred to the Department of Orthodontics of the Ibn 
Rochd University Hospital of Casablanca, with the main complaint of anterior 
crossbite. She had no underlying medical problems and no signs of temporo-
mandibular joint dysfunction. A familial history of similar malocclusion was 
noted. 

Pretreatment facial photographs showed a symmetrical oval face with a flat 
profile, passive lip seal and normal lower facial height. Soft tissues partially 
masked the maxillary position (Figure 1A). 

Intraoral examination revealed good hygiene, reverse overjet in maximum oc-
clusion. The patient presented a low insertion of the inter-incisal frenulum, and 
type I diastemas of Baume classification. She had an Angle Class III canine and 
molar relationships (Figure 1B). 

Panoramic radiograph showed a complete dental formula and normal skeletal 
and alveolar structures. The patient was in a stable temporary dentition phase 
(Figure 2a). The lateral cephalogram revealed clear airways and a normodiver-
gent pattern (Figure 2b). 

The cephalometric analysis showed a normodivergent skeletal Class III with 
maxillary retrusion (SNA = 78˚; SNB = 79˚; GoGN/SN = 35˚) and normoposi-
tion of upper incisors (I/NA = 24˚) (Table 1). 

2.2. Treatment Objectives 

The purpose of treatment was to correct the sagittal arch discrepancies through 
stimulation of maxillary growth and redirection of mandibular growth; correct 
the anterior crossbite; and obtain Class I molar and canine relationships with 
correct overbite and overjet. 
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Figure 1. A. Pretreatment extraoral photographs. a. Frontal at rest; b. profile; c. frontal 
smiling; d. lateral smiling. B. Pretreatment intraoral photographs. a. Right lateral; b. fron-
tal; c. left lateral; d. maxillary occlusal; e. mandibular occlusal. 

 

 
Figure 2. Pretreatment radiographs. a. Panoramic radiograph; b. Lateral cephalogram. 

 
Table 1. Cephalometric analysis before and after treatment 

  PRE TRT POST TRT 

SNA 82˚ 78˚ 82˚ 

SNB 80˚ 79˚ 80˚ 

ANB 2˚ −1˚ 2˚ 

SND 76˚ 74˚ 77˚ 

I to NA 22˚ 24˚ 26˚ 

I to NA mm 4 mm 3 mm 5 mm 

i to NB 25˚ 15˚ 17˚ 

i to NB mm 4 mm 1 mm 2 mm 

Po to NB 
 

1 mm 1 mm 

GoGn to SN 32˚ 35˚ 36˚ 
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Continued 

FMA 25˚ ± 3 23˚ 26˚ 

FMIA 67˚ ± 3 82˚ 71˚ 

IMPA 88˚ ± 3 75˚ 83˚ 

AoBo −2 to +2 mm −3 mm −1 mm 

Z-angle 75˚ ± 5 88˚ 99˚ 

Upper lip / 11 mm 8 mm 

Total Chin / 8 mm 8 mm 

Facial index  0.52 0.48 

2.3. Treatment Alternatives 

An alternative to early treatment was to delay fixed-appliance therapy until the 
permanent dentition had erupted and the growth spurt had ended. This option, 
however, would have required a more complex treatment plan. Furthermore, the 
implementation of early protraction facemask therapy has the potential to sig-
nificantly diminish skeletal discrepancies, simplifying subsequent orthodontic 
procedures and minimizing the tendency to relapse. The patient was young 
enough that a positive response could be expected. 

2.4. Treatment Progress 

The treatment plan included protraction of the maxilla by a reverse pull Delaire 
facemask, using extra-oral forces (Figure 3A). 

 

 
Figure 3. A. Delaire Facemask (headgear and chin cup). B. Double-arch buccal and lin-
gual appliance with metal ligatures between the central and lateral incisors, and compo-
site on the 51 and 61. 

 
An innovative technique was carried out after previously being used in other 

patients and giving positive results. It consisted of making metal ligatures be-
tween the central and lateral incisors joining the buccal and lingual segments of 
the double arch, and bonding the latter with composite on the buccal surface of 
the central incisors (51 and 61) (Figure 3B). This technique maximized forces 
and the maxilla was pulled with the appliance as a single unit optimizing the or-
thopedic effect. 

A 350-g force was applied on each side 14 hours a day. After two months of 
treatment, an edge-to-edge incisor occlusion was obtained (Figure 4a). After 
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five months of treatment, an overjet of 1 mm was achieved, then an overcorrec-
tion was carried out (Figure 4b). 

At nine months of treatment, a normal overjet of 3 mm was achieved (Figure 
4c). This was followed by a retention phase of two months with the appliance 
worn every other day. 

 

 
Figure 4. Intraoral images a. after two months of treatment: edge-to-edge incisor occlu-
sion; b. after five months of treatment: overjet of 1 mm; c. after nine months of treatment: 
overcorrection with overjet of 3 mm. 

2.5. Treatment Results 

After nine months, treatment was completed once the anterior crossbite was 
successfully corrected. The appliance was removed after the retention phase of 
two months. 

The post-treatment facial photographs showed a significant improvement in 
facial profile and smile aesthetics (Figure 5). 

Intraorally, the patient displayed a bilateral Class I canine occlusion and a 
Class I molar relationship with an overjet of 3 mm and an overbite of 1 mm 
(Figure 6). 

 

 
Figure 5. Post treatment extraoral photographs after appliance removal (11 months). (a) 
Frontal at rest; (b) profile; (c) frontal smiling; (d) lateral smiling. 

 
In the panoramic radiograph, dental and periodontal health were maintained 
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(Figure 7a). The lateral cephalogram revealed the improvement of the facial 
profile and the correction of the anterior crossbite (Figure 7b). 

 

 
Figure 6. Intraoral images after appliance removal (11 months). 

 

 
Figure 7. Post treatment radiographs a. Panoramic radiograph, b. Lateral cephalogram. 

 
Final cephalometric analysis showed that the SNA angle increased (from 78˚ 

of SNA to 82˚) resulting in a normal jaw relationship (ANB = 2˚) with slight 
proclination of upper incisors (I/NA = 5 mm) (Table 1). Cephalometric supe-
rimposition demonstrated the maintenance of the lower facial height, the for-
ward movement of maxilla as well as the improvement of the patient profile 
(Figure 8). 

 

 
Figure 8. Total superimposition (A), maxillary and mandibular superimpositions (B) of 
initial (black) and final (red) cephalometric tracing. 

3. Discussion 

Class III malocclusion is one of the most difficult malocclusions to correct in 
orthodontics [6]. The prognosis and the treatment of Class III malocclusion as 
well as the stability of results depend on the etiopathogenic diagnosis. It can be 
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related to hereditary causes, hormonal causes, muscular and functional envi-
ronment as well as labiolingual muscular environment [5] [7]. The treatment of 
Class III malocclusion is extremely challenging especially because the uncertain-
ty of achieving a stable result over time [4]. 

Approximately 30% - 40% of Class III patients show some degree of maxillary 
deficiency. Hence, maxillary protraction appliances can be used for early treat-
ment [3]. The best time to start maxillary protraction is when a child is in pri-
mary dentition and the first transitional stage of mixed dentition, which is 
around the age of 6. This is because the orthopedic benefits are more expressive 
during these times [8]. Early orthopedic intervention is necessary to speed up 
the incisal coverage and to standardize functions to guide the residual growth 
and re-establish correct maxillofacial relationships [7]. 

In order to maximize forces and optimize the orthopedic effect, the maxilla 
must be pulled with the appliance as a single unit. To do so, in our case, we used 
an innovative technique which has shown good results in many previously 
treated patients. This technique consisted of adding metal ligatures between the 
central and lateral incisors joining the buccal and lingual segments of the double 
arch, and bonding the latter with composite on the buccal surface of the central 
incisors (51 and 61). It allowed forward movement of maxilla with fewer alveolar 
side effects on upper incisors. Indeed, the upper incisors were slightly proclined 
(I/NA = 5 mm) at the end of treatment. 

To minimize the tipping of the palatal plane, the protraction elastics were at-
tached near the maxillary canines with a downward and forward pull of 30 de-
grees to the occlusal plane. The patient was instructed to wear the appliance 14 
hours/day (night time included). Maxillary protraction usually requires 300 - 
600 g of force per side, depending on the age of the patient [9] [10] [11]. For our 
patient, we used 350 g of maxillary protraction force on each side. 

Skeletal changes in early Class III treatment are always the main focus of stu-
dies and were mostly reported as values for ANB angle. For the facemask ap-
pliance, the reported ANB changes ranged from 2˚ to 5˚ [11] [12] [13]. In our 
patient, we went from ANB of −1˚ to ANB of 2˚. The improvement of the sagit-
tal maxillomandibular skeletal relationship was crucial in establishing a correct 
anterior overjet. 

The anterior crossbite was corrected after five months, with an overjet of 1 
mm. An overcorrection was necessary to ensure the stability of the orthopedic 
treatment. In fact, hypercorrection is highly recommended in the literature, to 
compensate the negative factors such as maxillary and/or mandibular skeletal 
involvement, growth potential, family history and genetic influence [1] [14]. 
Therefore, the patient continued to wear the appliance for a further four months, 
with an overjet of 3 mm at the end of this phase. This was followed by a reten-
tion phase of two months, with the appliance worn every other day for greater 
stability. After 11 months, the appliance was removed. A follow-up period of 1 
month, 2 months, 3 months and then every 6 months was planned to monitor 
the transition to permanent dentition, with all the occlusal changes that will take 
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place. 
Early intervention in class III malocclusion may have benefits for the child's 

emotional well-being, the growth potential available at this developmental stage, 
greater treatment collaboration, the possibility of a second phase that is simpler, 
and a potential decrease in extractions during the corrective phase of treatment 
[8] [15]. The orthodontist, parent, and child triad must all cooperate well in or-
der to achieve excellent results [4] [16]. 

4. Conclusion 

Class III malocclusion should be intercepted early, particularly when the prima-
ry cause is maxillary retrusion, in order to redirect dentofacial growth. 

The facemask therapy in the current clinical case was associated with an in-
novative technique that pulled the maxilla as a block, thus reducing dentoalveo-
lar side effects. The technique allowed forward movement of the maxilla with 
reestablishment of positive overjet and significant improvement in the patient’s 
profile and smile aesthetics. 

Successful early treatment of class III malocclusion depends on the effective 
use of orthopedic appliances with proper application of force intensity and di-
rection as well as the patient compliance. 
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