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Abstract 
Treating Class III malocclusions has been presently considered one of the most challenging and complex interventions of orthodontic daily 

practice. In this study, we report a case of a 17-month-old female patient, initially diagnosed with Angle Class III malocclusion, mandibular 

protrusion, and without genetic syndromes. Upon initial admission at the dental office, patient’s parents reported an inadequate bite pattern 

while the patient tried to eat solid food. Upon dental examination, a negative overjet of 8 millimeters was noticed and a two-phased treatment 

plan was established: 1. Performance of functional exercises; 2. Implementation of protractor device associated with masticatory guidance 

exercises. Radiographic examination and cephalometric analyses were performed throughout the case follow-up. Overall, the digital 

compression protocol carried out reverted the primary mandibular protrusion of -8 millimeters to +1 millimeters overbite, during the 6 months 

of treatment. In addition, the use of premaxillary protractor appliance increased the overbite to + 2 millimeters. The patient responded 

satisfactory to the treatment plan performed, and after 2 years, a proper primary occlusion, oral functionality, and facial aesthetics were 

improved. 
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Introduction 

Class III malocclusion is one of the most prevalent occlusal 

conditions worldwide (prevalence ranging from 1% to 20%), and 

its etiology has been associated with multiple factors, including 

genetic and environmental factors [1-4]. For instance, an 

inappropriate postural habit of the mandible and an inadequate 

tongue posture might pathologically modify the mandibular 

condyle positioning within the glenoid fossa and consequently 

displace the correlated structures from the original position [5]. 

Furthermore, little chewing vigor, history of prolonged sucking 

habits, atypical swallowing, nasal airway obstruction, oral 

breathing, tongue size, enlarged tonsils, or presence of adenoids 

may also influence the existence and severity of Class III 

malocclusion [3,4]. In this context, the multidisciplinary team 

approach for identifying mouth breathing, airways obstruction, 

swallowing issues, and improper tongue and lips positioning at rest 

should be endorsed, especially among pediatrics patients. 

Therefore, the early recognition of etiological factors associated 

with malocclusions could positively interfere with factors involved 

in establishing a healthy primary occlusion, preventing future 

vertical, transversal, and anteroposterior pathologies [6]. 

Over the last years, some orthodontic devices (i.e., Castillo 

Moralles) and sensory-motor manipulation protocols have become 

popular due to their effective results in the tongue and lips seal 

posture among Down Syndrome infant patients [7]. Frequently, 

these orthodontic therapies for non-syndromic individuals are 

performed in a later life stage (> 6 years of age), when the 

misalignment of the stomatognathic system has been already 

established and more difficult to intervene. Considering the early 

treatment, other authors have also suggested alternative appliances 

to reposition the mandible, including using a spatula behind the 

anterior maxillary teeth and in front of the anterior mandibular 

teeth to reposition the mandible distally and lower the tongue [8-11]. 

In addition, these techniques were added to posture exercises for 

the mandible when a postural mandibular protrusion was observed 
[8-11]. Notwithstanding, it is worthwhile mentioning that the 

beforementioned techniques designed to treat malocclusion during 

the permanent dentition are not appropriate as preventive 

interventions in children who are still in the eruption phase of 

primary dentition, neither for non-syndromic patients. Similarly, 

the available diagnostic resources used in mixed dentition are not 

suitable for infants. Thus, new parameters should be considered 

and advocated, especially for paediatric patients not previously 

diagnosed with genetic disorders. 

Given the clinical relevance of this topic, this case report 

aimed to present several preventive interventions performed in a 

17-month-old female patient diagnosed with Angle Class III 
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mandibular protrusion without genetic syndromes. Delivered 

interventions include therapeutic massage techniques, digital 

compression exercises, and a device to stimulate maxillary growth. 

Furthermore, the patient underwent speech therapy treatment for 

lip tone, tongue posture, and masticatory guidance aiming at 

functional, postural, and maxillary growth stimuli.  

Materials and Methods 

A 17-month-old female patient reported to a private dental practice 

office in São Paulo (Brazil) with the chief complaint of mandible 

protrusion before the eruption of primary dentition (Figure 1A). 

According to the patient's parents, an inadequate bite pattern was 

noticeable when the infant tried to bite pieces of some solid food 

(including banana and apple) (Figure 1B and 1F). The patient's 

mother reported post-partum depression, no breastfeeding, and 

history of prognathism issues in her family, which potentially 

resulted in orthognathic surgery. At the initial consultation and 

examination, the patient was exclusively fed through bottle-feeding 

with a liquid and pasty diet and had four primary teeth erupted 

(5.1,6.1, 7.1, and 8.1 – as shown in Figure 1C and 1B). The female 

infant was born from unrelated parents at 37 1/7 weeks of 

gestational age by caesarean section, with a birth weight of 2,950 

kilograms and a five-minute Apgar score of 9. The patient's 

neonatal records showed negative screening for inborn errors of 

metabolism, as well as a normal human karyotype (46, XX). 

 

Figure 1: (A) Picture provided by the mother where the mandibular protrusion was already observed before the eruption of the 

primary teeth. (B) The first appointment, at the time the child presented 8 mm of a mandibular protrusion (August 4th, 2015). (C) 

Schematic drawing of the positioning and movements performed by hands and index, middle, ring, and little fingers. Slow movements 

up and down, bilateral, and simultaneously on the temporal, masseter, and hyoid muscles. (D) Banana bite before functional exercises. 

(E) Banana bite after functional movements. (F) Upper lip over the lower lip to reposition the mandible and to improve lip tonus 

(November 10th, 2015). (G) The occlusion with 1mm overjet after the 6-month treatment period (February 23rd, 2016). (I) Occlusal 

imbalance after the eruption of the first primary molar. 

The diagnostic examination of differing skeletal from functional 

mandibular posture was carried out by manipulating the mandible 

to centric position and showed a negative overjet of 8 millimetres 

(similar to the reported while biting the banana) as observed in 

Figure 1B, 1C, and 1F. The patient presented with non-

compromised nasal breathing throughout the clinical examination 

and had no non-nutritive sucking habits. In addition, based on the 

report from the otolaryngologist, the infant had no nasal airway 

obstruction and no hypertrophic tonsils/adenoids. However, 

according to the speech therapy evaluation, the infant had a 

lowered and protruded tongue position. There was no relevant 

medical history for the reported patient. 

The orthodontic intervention was performed in two phases, as 

described below. 

2.1 First Treatment Phase 

At the beginning of the treatment phase, we have initially decided 

to perform functional exercises as an adapted protocol used for 

Trisomy 21 paediatric patients [7-9]. All procedures were 

demonstrated to the patient's mother during the first dental 

appointment, and the functional exercises were repeated three 

times under professional supervision to guarantee proper procedure 

execution. In addition, we advised the domestic deployment of 

exercises two to three times a day, for three to five minutes, 

depending on the child's collaboration. The practices were 

followed up once a week at the dental office. 

The mother was instructed to maintain the infant's head supported 

on her lap in a 12 o'clock position with the child placed on a knee-

to-knee position (directly ahead) to stabilize the child better [12]. 

The child's head was then stabilized on her legs, and with her 
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hands bilaterally touching the child's face, muscle relaxation 

exercises were initiated (Figure 1C). Furthermore, digital 

compression exercises were subsequently executed to prompt 

premaxilla growth stimulus and mandibular retrusion [7-9,13]. The 

patient's position was constantly monitored and adapted throughout 

the procedure. A comprehensive step-by-step home-based guide 

associated with the relaxation exercises (extraoral muscle 

stretching) and exercises to stimulate premaxillary growth and 

mandibular posture is shown in Appendix I. These orthodontic 

procedures were performed from August 05, 2015, to January 12, 

2016, until a harmonious relationship between the dental arches 

and improvement of the mandibular posture was achieved [7-9,12]. 

At the end of this period, the eight millimetres discrepancy 

between the dental arches was corrected to a one-millimetre overjet 

(Figure 1E). Moreover, as observed in Figure 1G, there was a 

remarkable improvement in the mandibular protrusion pattern 

based on the bite impression.  

2.2 Second Treatment Phase 

Following the first treatment period, the first primary molars 

erupted. The eruptions did not coincide, which created a loss of 

reference for the occlusion and a transverse and anteroposterior 

imbalance (Figure 1H and 1I). The observed dental imbalance was 

corrected with a protraction device, followed by a dental 

impression assessment and the creation of an acrylic orthopaedic 

appliance cemented with glass ionomer cement (Figures 2A, 2B, 

2C, and 2D). We used a modified Adams clamp for dental 

anchorage, and the premaxillary protraction was established with 

screw activation. The screw activation consisted of a one-quarter-

turn weekly, for two months, until the projection of the premaxilla 

was sufficient to uncross and result in an overjet of two millimetres 

(Figures 2E and 2F). After two months of screw activation, the 

appliance was maintained for an additional one month for better 

stabilization. Monthly professional check-ups supervised the entire 

activation process. (Figure 2G, 2H, and 2I). 

 

Figure 2: (A, B) Maxillary and mandibular plaster models. Note the first molars. Premaxilla protractor device with occlusal overlay, we 

can observe the modified Adams clamp device (April 27th, 2016). (C) Device cemented with glass ionomer cement. (D) The initial bite 

after installation of the device (April 27th, 2016). (E) The bite after two months of activations (June 6th, 2016). (F, G, H, I) Occlusion 

right after removing the premaxillary protraction device (after four months of treatment) (August, 10th, 2016). (J, K, L) Occlusion after 

six months of therapy with masticatory guidance, which we can observe an improved intercuspation of molars and canines. 

After removing the protraction appliance (July 19, 2016), the 

patient initiated the masticatory orientation treatment with bilateral 

stimulus and molar intercuspation to stabilize the occlusion. It is 

worthwhile mentioning that the procedures above provided 

conditions to stabilize the position of the molars within the alveolar 

bone, avoiding the inclination by cross-contact. The masticatory 

orientation process required approximately six months to stabilize, 

so the function maintained the needed growth stimulus for the 

mandibular posture and coordinated bilateral chewing [14]. As far as 

the bilateral masticatory exercise is concerned, under the 

supervision of the speech therapist, the infant was invited to chew 

small pieces of apple wrapped in a thick paper tissue and was 

guided to perform bilateral chewing movements [14]. 

Simultaneously, she received manipulation for the distal 

positioning of the mandible for four months (Figure 2J, 2K, and 

2L). Subsequently, the infant underwent speech therapy follow-up 

for tongue posture and phonemes.  
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2.3 Maintenance control 

The patient started to use a maxilla protraction appliance at night 

with fortnightly activations and a professional clinical assessment 

every three months. In December 2016, the first cephalometric 

assessment was performed (Figure 3A), while the second 

cephalometric evaluation occurred in August 2017 (Figure 3B). 

The infant was monitored for the eruption of permanent dentition 

(Figures 4A, 4B, 4C, and 4D) and maintained regular speech 

therapy control for phonemes and monitoring of nasal breathing. 

Figures 3A1 and 3B1 show the treatment evolution of the 

cephalometric radiographs. The infant's parents were instructed to 

initiate postural therapy for cervical lordosis as soon as possible. 

 
Figure 3: (A) First cephalometric radiograph in 2016, when the patient was two years and eight months old. (B) Second cephalometric 

radiograph performed in 2017. 

 
Figure 4: (A, B, C, and D) Stabilization of the patient's occlusion, which we can note the vertical position of incisors in their bone bases. 
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Based on sequential cephalometric tracings analyses and the 

patient's current state, it can be evidenced that the infant's concave 

facial profile became convex, with improved facial balance and 

with the mandible maintaining a stable position. The ANB angle 

has remained relatively constant and close to two degrees since the 

first cephalometric analysis (registered ANB angle in 2016 was 

2.20º and in 2017 was 1.79º, as shown in Figures 3A1 and 3B1). 

The initially detected transverse imbalance was stable, and the 

anteroposterior relationship between the maxilla and the mandible 

also remained controlled, as shown in Figures 3A1 and 3B1. The 

cephalometric radiographs evidenced skeletal Class III 

malocclusion diagnosis, requiring further monitoring for potential 

orthopaedic or orthodontic dental interventions.  

Results and Discussion 

Correcting functional, dental, or skeletal facial disharmony during 

childhood is not yet a well-established standard dental practice, 

essentially because it involves several limitations. One of the 

biggest obstacles to delivering early orthodontic treatment for 

children is the requirement of infant collaboration and features 

associated with behaviour management. Furthermore, it requires 

specialized and qualified healthcare professionals and depends on 

parents' adherence to this complex treatment at the domestic level. 

In this case report of a non-syndromic paediatric patient, the 

involvement of both parents and dedication to the therapy was 

decisive for achieving highly effective results. Moreover, the 

timely clinical diagnosis of the significant orthodontic dysfunctions 

developed by the infant by an experienced dental specialist 

converted the initial maternal concern about future aesthetics and 

quality of life into more substantial treatment commitment for a 

long-term period [15-17]. 

When the infant could not undergo conventional treatments, 

the massages and exercises performed at the initial treatment phase 

showed satisfactory results for establishing oral functions and 

achieving a harmonious relationship between the dental arches. 

Although the proposed exercises and digital compression for 

treating malocclusions are not novel therapies, there is still a shred 

of developing evidence that these techniques are effective for non-

syndromic patients [7-8,13]. Therefore, additional studies are needed 

because functional or skeletal dysfunctions which had not been 

treated during early childhood might be perpetuated in mixed and 

permanent dentition [6,14]. Additionally, it is noteworthy that 

delaying the delivery of orthodontic interventions may lead to 

more invasive, complex, long-lasting, and expensive orthodontic 

treatments in the future that can affect the patient's quality of life 

negatively [18]. For paediatric patients where no skeletal deformities 

are perceived but functional or postural impairments are detected, 

the orientation of the exercises might be even more effective if 

initiated in children's first years of life. This, as used as a 

preventive measure, provided the establishment of proper tongue 

and mandible posture, which may avoid several health issues in 

future skeletal patterns [8,19]. Thus, the prompt identification of any 

occlusal dysfunctions is advocated to achieve aesthetics and self-

esteem outcomes and avoid more complex interventions during 

adulthood [20]. 

Based on the interceptive orthodontic treatment deployed, it 

was possible to observe a remarkable occlusal improvement in 

Class III malocclusion, as well as a positive reduction of the 

mandibular protrusion (initially measuring 8 millimetres between 

the maxillary and mandibular incisors). However, according to the 

extraoral and intraoral records, it is possible to observe that 

although there were a 2 millimetres overjet improvement, the 

molar relationship still evidence the Class III pattern. Therefore, 

the establishment of a harmonious bone and dentary growth 

condition was achieved. Nevertheless, it is worthwhile stressing 

that Class III malocclusions require a constant and long-term 

follow-up, even among patients who started with early orthodontic 

interventions, as these occlusal issues might relapse, especially in 

children in the craniofacial development phase [21-23]. In addition, 

we have observed a significant improvement between the anterior 

incisor's space and its vertical position in the bone bases. This can 

be associated with the proposal to use the premaxillary protraction 

appliance concomitant to the bilateral chewing exercises as they 

stimulate premaxilla growth. Furthermore, masticatory orientation 

contributed to the balance of its function and the establishment of 

more physiological occlusion. 

The use of masticatory functional rehabilitation protocol in 

paediatric dentistry and the gradual introduction to difficult-to-

chew texture foods positively impacted the dental arches 

development. Proper chewing is fundamental in increasing food 

taste, safe-swallow process, optimal nutrient absorption, and a 

healthy, responsive digestive system [24,25]. Over the last years, 

several studies have evidenced that paediatric patients with a 

compromised chewing function were more likely to be 

malnourished than individuals with adequate chewing function [26-

28]. Thus, addressing malocclusions with comprehensive treatments 

and offering a resolution for mastication issues is vital for good 

health-related quality of life and to prevent systemic disorders. In 

addition, following our interventional protocol, the use of a patient-

driven exercise for bilateral chewing and mandibular posture 

reinforced the masticatory guidance as it stabilized more 

adequately the occlusal apparatus [14,29]. Therefore, we firmly 

believe that if not treated promptly, the entire stomatognathic 

system of the patient would be altered for a prolonged period, 

which could potentially impact the masticatory functionality, 

nutrition, and quality of life. 

Working in dental offices elsewhere with paediatric 

patients (especially children aging less than four years old) has 

been highly challenging. Mainly, taking photographs or obtaining 

plaster models of an infant's oral cavity is habitually a demanding 

task. The initial registration images of this clinical case report do 

not have proper quality mainly due to the difficulties in holding the 

patient in a steady position and the apparent lack of consciousness 

of understanding commands. Some recent studies have presented 

scans of the infant's oral cavity as a safer and easier technique for 

digital printing devices, specifically designed for infants with cleft 

lip syndromes (including Trisomy 21 and Pierre Robin syndrome) 
[29-31]. 

This case report has several strengths and features to be 

highlighted. Firstly, the relevance of the preventive intervention 

initiated in a non-syndromic paediatric patient relies on the 

achievement of symmetric and aesthetic craniofacial relationships, 

along with the maintenance of the mandible in a stable position. 

Secondly, as far as masticatory function is concerned, the infant's 

chewing performance significantly improved (alternating bilateral 

chewing movements). Lastly, but not least important, it is worth 

mentioning that all delivered interventions might minimize future 

interventions, affecting the patient's quality of life in a later life 

stage. One potential limitation of this case report relies upon its 

inherent methodological drawbacks – the low certainty of the 

evidence, as the study involves a single-reported case. 

Furthermore, the lack of ability to generalize, the danger of over-

interpretation, and the impossibility to establish a cause-effect 

relationship might be evidenced as significant limitations. 

However, this case report is precious, mainly because it 
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complements traditional orthodontic approaches and contributes to 

developing comprehensive literature about the early treatment of 

malocclusions. As the quality of evidence regarding the impact, 

effectiveness, and safety of early interventions in preventing 

malocclusions is still low, future clinical studies should be 

encouraged. These further studies should enrol larger patients' 

groups, with well-defined diagnostic criteria, rigorous scientific 

methodologies, and long-term control outcomes, in order to 

elucidate the complex [1,32]. 

Conclusions 

This clinical case report of an early orthodontic intervention, based 

on the combination of orthopaedic techniques with speech therapy 

protocols, had a positive result for establishing primary occlusion, 

oral functions, and facial aesthetics.  
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