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Case Report 

Correction of skeletal Class III in mixed dentition: A case report

 Antônio Giroto dos Santos1,  Thaísa Maria Vellasco Queiroz Pimenta2✉,  Gabby Chacon Ruiz3,  
 Sara Gollino4 ,  Franciele Lucca Longo5 ,  Gabriela Leite Pedroso6,  Paôla Caroline da Silva 

Mira7,  Maria Bernadete Sasso Stuani8  

Abstract 
Anterior crossbite rarely resolves spontaneously, and early orthodontic 
intervention is often necessary to support normal maxillofacial development. 
The present case involved a patient with anterior crossbite and skeletal Class III 
malocclusion, characterized by a concave facial profile. In both habitual 
maximum intercuspation (HMI) and centric relation (CR), the molar and canine 
relationships were classified as Angle Class III, with a mesial terminal plane in 
the second primary molars. Initial cephalometric analysis confirmed skeletal 
Class III malocclusion, with upright and retruded maxillary incisors, and well-
positioned mandibular incisors relative to the apical base. The soft tissue profile 
was concave, while the skeletal profile appeared straight. Orthopedic 
intervention was initiated during the mixed dentition phase. The treatment plan 
included rapid maxillary expansion (RME) using the McNamara appliance, 
followed by maxillary protraction (MP) with a facial mask. Follow-up continued 
through the completion of craniofacial growth. The chosen approach was 
effective in correcting the malocclusion during the mixed dentition phase, 
demonstrating the utility of early orthopedic intervention in managing skeletal 
Class III discrepancies. 
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Highlights 
Early orthopedic treatment with rapid 
maxillary expansion and facial mask 
improved skeletal Class III 
malocclusion and facial harmony in a 
growing patient. 
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Early treatment may reduce the 
severity of Class III malocclusion and 
minimize the future need for surgical 
or complex orthodontic interventions. 

Orthopedic intervention corrected 
maxillary retrusion, achieving positive 
overjet, Class I molar relationship, and 
improved cephalometric outcomes. 
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INTRODUCTION 
Anterior crossbite is a malocclusion with 
multifactorial etiology and can be classified as 
dental, functional, or skeletal. Dental crossbite 
results from abnormal inclination of the maxillary 
incisors, without alterations in the underlying 
skeletal bases.1 Functional crossbite arises from 
adaptive mandibular deviations in response to 
occlusal interferences.2 Skeletal crossbite, in 
contrast, is associated with maxillary deficiency or 
mandibular prognathism.3 The prevalence of 
anterior crossbite varies across populations. 
Studies report that skeletal Class III malocclusion 
affects a significant proportion of orthodontic 
patients and is particularly prevalent in certain 
Asian populations.4 This condition may 
compromise facial aesthetics and psychosocial 
development, emphasizing the need for early 
diagnosis and timely intervention.5 

The difficulty in predicting craniofacial growth 
makes the treatment of skeletal crossbites 
particularly challenging. The etiology involves both 
hereditary and environmental factors, such as 
harmful oral habits and prolonged retention of 
primary teeth.6 Many cases are due to maxillary 
deficiency, which supports the viability of early 
orthopedic interventions.7 

The differential diagnosis between skeletal and 
functional crossbite requires cephalometric, 
occlusal, and hereditary assessment.8 
Distinguishing skeletal imbalance from functional 
adaptation is essential for guiding appropriate 
treatment.9 Early intervention with maxillary 
orthopedics can prevent the progression of 
malocclusion and reduce the likelihood of future 
orthognathic surgery.10 

Interceptive orthopedic treatment often 
involves maxillary protraction combined with rapid 
maxillary expansion, leading to both skeletal and 
occlusal improvements.11,5 The facial mask is 
particularly effective in young patients, as it  

promotes favorable maxillary growth.12 
Orthodontic planning should be individualized, 
taking into account the patient’s age, malocclusion 
severity, and growth prognosis to ensure long-term 
stability and satisfactory aesthetics.13

This clinical case report presents an effective 
treatment approach for correcting skeletal anterior 
crossbite in pediatric patients, using reverse 
maxillary traction with a Petit facial mask in 
combination with a McNamara-type expander. 

CASE REPORT 
An 8-year-and-6-month-old female patient 
presented to the undergraduate clinic of the 
Preventive Orthodontics Discipline at FORP-USP 
for an orthodontic evaluation. The chief 
complaint, as reported by her mother, was that 
“the chin was protruding and the front teeth did 
not fit together correctly,” indicating the presence 
of an anterior crossbite. The patient’s medical 
history was unremarkable, with no systemic 
conditions or other relevant clinical findings. The 
treatment plan and the importance of cooperation 
from both the patient and her family were clearly 
explained to the guardian. Written informed 
consent was obtained for the proposed procedures 
and for the use of clinical images for scientific and 
educational purposes. 

Extraoral examination revealed facial symmetry, 
satisfactory lip seal, an acute nasolabial angle, a 
well-defined cervicomandibular angle, and mild 
chin projection. These features were consistent 
with a slightly concave profile and an increased 
lower facial third, characteristic of a dolichofacial 
pattern. The midface was deficient in the malar 
region, with absent zygomatic prominence. In the 
profile analysis, the lower lip was protrusive in 
relation to Steiner’s S-line (a soft tissue reference 
used to assess facial profile balance14, resulting in 
concave tegumentary profile (Figure 1). 
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Figure 1. Pretreatment extraoral photographs at baseline. A: Right profile view showing slightly concave profile; B: 
Frontal view at rest with reduced midfacial prominence; C: Frontal view on smiling demonstrating anterior crossbite 

impact on smile esthetics 

Intraoral examination revealed that the patient 
was in the first transitional period of the mixed 
dentition phase, with the presence of canines and 
first and second deciduous molars. Oral hygiene 
was good, and the gingival tissues appeared healthy 
across all teeth, with no evidence of dental 
restorations or carious lesions. In habitual 
maximum intercuspation (HMI), the relationship 
of the first permanent molars and deciduous 
canines was classified as Angle Class III, with a 
mesial step of the second deciduous molars. A 
negative overjet of -3 mm confirmed the presence 
of anterior crossbite, and the overbite measured 2 
mm. Functional examination showed coincidence
of the upper and lower midlines when the
mandible was guided into centric relation (CR).
The maxillary arch was parabolic with a deep
palate, while the mandibular arch was U-shaped
with well-aligned lower incisors. The dentoalveolar
discrepancy was +2.0 mm in the lower arch and
+1.0 mm in the upper arch (Figure 2).

The panoramic radiograph showed the
presence of all developing permanent tooth germs, 
no evidence of periapical pathology, and normal  

root development of the permanent teeth (Figure 
3).  

Initial cephalometric analysis revealed a skeletal 
Class III relationship in the anteroposterior 
dimension, with an ANB angle of -2°, indicating 
maxillary retrusion (SNA = 79°) and a normally 
positioned mandible (SNB = 81°) relative to the 
cranial base. According to McNamara’s 
cephalometric parameters, the maxillary length was 
reduced by 2 mm (Co-A = 81 mm), while the 
mandibular length was within normal limits (Co-
Gn = 108 mm). These findings confirmed a Class 
III skeletal pattern primarily due to maxillary 
retrusion. In the vertical dimension, a tendency 
toward vertical growth was observed, as indicated 
by SN.GoGn = 36°, SNGn = 67°, and a facial axis 
of 87°. Analysis of the dental pattern showed that 
the maxillary incisors were upright and retracted 
(1.NA = 20°; 1-NA = 2 mm), whereas the 
mandibular incisors were well positioned relative to 
their apical base (1.NB = 25°; 1-NB = 4 mm). The 
facial profile was classified as concave (S-Ls = -2 
mm; S-Li = -3 mm), while the skeletal profile was 
considered straight (NA.Pog = 6°) (Figure 4, Table 
1). 
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Figure 2. Pretreatment intraoral photographs at baseline. A: Right lateral view showing anterior crossbite and Class III 
molar relationship; B: Frontal view with negative overjet; C: Left lateral view confirming bilateral Class III tendency; 

D: Maxillary occlusal view showing arch constriction; E: Mandibular occlusal view with well-aligned incisors 

Figure 3. Pretreatment panoramic radiograph demonstrating the presence of all developing permanent tooth germs, 
normal root development, and absence of periapical pathology 
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Figure 4. Pretreatment cephalometric records. A: 
Lateral cephalometric radiograph demonstrating 
skeletal Class III relationship due to maxillary 

retrusion; B: Cephalometric tracing highlighting ANB 
discrepancy and vertical growth pattern 

Table 1. Cephalometric measurements at baseline and 
after treatment  
Measurements Normative 

Value 

Age 

8y 6m 

Age 

9y 7m 

SNA (°) 82°± 2° 79° 82o

SNB (°) 80° ± 2° 81° 80o 

ANB (°) 0 to 4° -2° 2o

Co-A (mm) 85 mm 81mm 83 mm 

Co-Gn (mm) 105-108 mm 108 mm 109 mm

Co-Gn–Co-A (mm) 23mm 27 mm 26 mm 

SN-GoGn (°) 32° 36° 36o

SN-Gn (°) 68° 67° 69o

Facial Axis (°) 90° 87° 87o

1.NA (°) 22° 20° 23o

1-NA (mm) 4 mm 2 mm 3 mm 

1.NB (°) 25° 25° 25o

1-NB (mm) 4 mm 4 mm 4 mm 

1.1 (°) 131° 133° 130o

S-Ls (mm) 0 mm -2 mm 2 mm

S-Li (mm) 0 mm 3 mm 3 mm 

NA.Pog (°) -8 to 10° 6° 6o

A diagnosis of skeletal Class III malocclusion 
with anterior crossbite was established. The 
prognosis was considered favorable given the 
patient’s age, which was optimal for orthopedic 
intervention, and the absence of mandibular 
prognathism, both of which supported the 
potential for a satisfactory treatment outcome. 
However, treatment success would be contingent 
upon the patient’s adherence and cooperation. 

The primary objective of treatment was to 
correct the skeletal anterior crossbite by addressing 
maxillary retrusion. Additional goals included 
monitoring the dentinogenesis of the permanent 
teeth and maintaining the stability of the early 
interceptive intervention. 

Based on clinical and cephalometric 
evaluations, a treatment plan was established 
consisting of rapid maxillary expansion (RME) 
using a McNamara expander, followed by maxillary 
protraction with a Petit facial mask. The RME was 
indicated to disarticulate the maxillary sutures, 
thereby enhancing the effectiveness of protraction 
mechanics and contributing to improved maxillary 
arch form. 

A McNamara expander with a Hyrax screw 
(Morelli®, 11 mm, ref. 65.05.012, Brazil) was fixed 
to the palate in the region of the second deciduous 
molars, incorporating vestibular hooks for reverse 
maxillary traction. The appliance featured an 
acrylic cover that functioned as a bite ramp in the 
posterior segment, aiding in the correction of the 
crossbite. In addition to promoting buccal 
displacement of the crossbite-involved teeth, the 
acrylic covering the occlusal surfaces of the 
posterior teeth enhanced appliance retention. 
Given the patient’s dolichofacial pattern, the 
acrylic design also helped prevent extrusion of the 
posterior teeth and the resulting clockwise rotation 
of the mandible.15 

The hooks were positioned at the level of the 
deciduous canines to allow for the attachment of 
elastics during maxillary protraction. The activation 
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protocol for the Hyrax-type expansion screw 
consisted of two quarter-turns per day, 
corresponding to 0.5 mm of daily expansion, with 
one quarter-turn in the morning and another in the 
afternoon. Activation continued until the palatal 
cusps of the upper molars contacted the buccal 
cusps of the lower molars.16 However, activation 
of the expander began one week after placement to 
assess the patient's adaptation to the appliance and 
to ensure correct positioning and stability.  

The opening of the median palatine suture was 
monitored using occlusal radiography. In addition 
to expander activation, the patient received 
instructions on proper oral hygiene and appliance 
maintenance. Once the desired disjunction was 
achieved, a small amount of acrylic resin was 
applied to the area of the expansion screw, 
completing the expansion phase. From that point 
onward, the appliance functioned as a retainer. 

A Petit-type facial mask (Morelli®, Sorocaba, 
São Paulo, Brazil) was used for reverse maxillary 
traction, initially applying 150 grams of protraction 
force on each side. The force was gradually 
increased on a monthly basis according to 
treatment progress, reaching 400 grams per side 
over the course of eight months. This level of force 
is classified as orthopedic and was applied while the 
expander remained in place as a passive retainer, 
with no further activations. The use of the facial 
mask was prescribed for a minimum of 12 hours 
per day.17 

An important factor considered during 
treatment was the correct positioning of the elastic 
support on the facial mask. It was adjusted to an 
angle of approximately 30 degrees relative to the 
occlusal plane to minimize undesirable side effects, 
such as excessive buccal tipping of the maxillary 
incisors and the development of an anterior open 
bite. This positioning also helped prevent soft 
tissue injuries at the labial commissures.18,19 

The elastics used in this treatment were 
manufactured by Morelli® and varied among ½ l 

light, ½ medium, and ½ heavy force levels. To 
ensure appropriate force application throughout 
each stage of treatment, the force exerted by the 
elastics was routinely measured using a Morelli® 
Orthodontic Dynamometer. This allowed for 
precise control and adjustment of the elastic force 
as needed. 

At the end of the initial treatment phase, which 
involved the use of a facial mask and reverse 
maxillary traction, favorable outcomes were 
achieved in both esthetic and occlusal evaluations. 
A positive overjet of approximately 2 mm was 
observed, along with encouraging prospects for 
subsequent treatment phases. 

After one year of treatment, extraoral analysis 
revealed facial symmetry, adequate lip seal, an acute 
nasolabial angle, a well-defined cervicomandibular 
angle, and improvements in the soft tissue profile, 
resulting in a straight facial profile. The midface 
showed enhanced esthetics in the malar region. 
However, the lower third of the face remained 
elongated, consistent with a dolichofacial growth 
pattern. This was supported by final cephalometric 
measurements: SN-GoGn angle of 36°, SN-Gn of 
69°, and a Facial Axis of 87° (Table 1). These 
values deviate from normative standards and 
suggest a vertical growth tendency with downward 
and backward mandibular rotation, which are 
typical features of dolichofacial skeletal 
morphology. In profile analysis, the lower lip 
demonstrated improved positioning in relation to 
Steiner’s S-line, resulting in a straight tegumentary 
profile and enhanced facial harmony (Figure 5). 

The treatment lasted 12 months and aimed to 
improve the maxilla–mandible discrepancy. Upon 
completion of this phase, the expander and facial 
mask were removed, and new orthodontic records 
were obtained. In the transverse dimension, the 
rapid maxillary expander (RME) effectively 
expanded the upper arch, resulting in improved 
arch form. In the anteroposterior dimension, 
clinical evaluation revealed a slight positive  
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horizontal overlap of the incisors, indicating 
resolution of the anterior crossbite. The 
relationship between the maxillary and mandibular 
arches was satisfactory, with a well-established 
molar Class I relationship on both sides, proper 
intercuspation, and correction of the anterior 
crossbite. The final overjet measured 2 mm. 
Review of the patient’s final records confirmed that 
the main treatment objectives were successfully 
achieved (Figure 6). 

The panoramic radiograph showed the 
presence of all developing permanent tooth germs, 
with no evidence of periapical pathology and 
normal progression of root formation in the 
permanent teeth. Additionally, initial calcification 
of the lower third molars was observed (Figure 7). 

Final cephalometric analysis revealed a 
significant improvement in the maxilla–mandible 
relationship, now presenting a Class I skeletal 
pattern (ANB = 2°). Both the maxilla (SNA = 82°) 
and the mandible (SNB = 80°) were well 
positioned relative to the cranial base. According 
to McNamara’s analysis, maxillary length (Co-A = 
83 mm) and mandibular length (Co-Gn = 109 mm) 
were within normal limits, with a slight 
improvement noted in maxillary development.  

The facial pattern remained dolichofacial, as 
indicated by SN.GoGn = 36°, SNGn = 69°, and 
Facial Axis = 87°. The maxillary incisors were 
slightly proclined (1.NA = 23°; 1-NA = 3 mm), 
while the mandibular incisors remained well 
positioned (1.NB = 25°; 1-NB = 4 mm), resulting 
in a favorable interincisal angle (1.1 = 130°). An 
improvement in the facial profile was observed, 
with the upper and lower lips positioned at 2 mm 
and 3 mm, respectively, behind Steiner’s S-line (S-
Ls = 2 mm; S-Li = 3 mm). The skeletal profile 
remained straight (NA–Pog = 6°). Overall, the 
facial profile appeared more harmonious, with 
improved balance between the lips and correction 
of the anterior crossbite (Table 1). 

The initial stage of treatment focused on 
orthopedic correction, with the objective of 
improving maxillary positioning and enhancing the 
facial profile. Once eruption of all permanent teeth 
is complete, a second phase will be initiated, 
consisting of compensatory fixed orthodontic 
treatment to address the Class III malocclusion. 
The patient remains under follow-up at the 
interceptive orthodontics clinic, where regular 
evaluations are conducted to monitor treatment 
effectiveness and to determine the need for further 
orthodontic intervention. 

Figure 5. Post-treatment extraoral photographs. A: Right profile view with improved facial harmony; B: Frontal view 
at rest showing enhanced midfacial projection; C: Frontal smiling view displaying corrected anterior crossbite and 

improved smile esthetics 



Santos et al. 167  Contemp Pediatr Dent 2025:6(2):160-171 

Copyright © 2025 Contemporary Pediatric Dentistry

Figure 6. Post-treatment intraoral photographs at 9 years and 7 months of age. A: Right lateral view demonstrating 
corrected overjet and Class I molar relationship; B: Frontal view with positive overjet of 2 mm; C: Left lateral view 

showing stable occlusal contacts; D: Maxillary occlusal view displaying expanded arch form; E: Mandibular occlusal 
view with well-aligned teeth and stable interarch relationship 

Figure 7. Post-treatment panoramic radiograph demonstrating proper development of permanent teeth, normal root 
formation, and initial calcification of lower third molars 
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DISCUSSION 
Class III malocclusion can present significant 
therapeutic challenges, particularly when 
influenced by genetic factors. In severe cases, 
surgical intervention may become necessary.20 
Early diagnosis and orthopedic treatment are 
essential, as they can help reduce the severity of 
skeletal discrepancies, decrease the likelihood of 
future surgery, and promote more favorable 
craniofacial development.21 However, a notable 
limitation of early intervention is the difficulty in 
accurately predicting craniofacial growth patterns, 
which may result in an extended overall treatment 
duration.20

The clinical management of this case report, 
involving a female patient diagnosed with skeletal 
Class III malocclusion, dolichofacial pattern, and 
anterior crossbite, was divided into two phases. 
The first phase consisted of RME followed by 
maxillary protraction. During the course of 
treatment, it became evident that the complexity of 
the case would require ongoing monitoring until 
the completion of the patient’s facial growth. 

In cases presenting both maxillary retrusion 
and transverse deficiency, early intervention using 
maxillary expansion combined with protraction is 
considered highly effective. Expansion appliances 
assist in correcting posterior crossbite, increasing 
arch length, and facilitating forward and downward 
movement of the maxilla by promoting the 
opening of the midpalatal suture.22 This results in 
anterior displacement of the maxilla and induces 
clockwise rotation of the mandible. However, this 
approach remains controversial in patients with a 
long-face pattern and open bite, as mandibular 
rotation may exacerbate vertical dimensions and 
potentially increase the likelihood of requiring 
surgical intervention.23,24 

The chosen expansion method was the 
McNamara appliance, which aims to disarticulate 
the maxilla. It also features an occlusal plane 
designed to increase the vertical dimension by  

completely disengaging the anterior teeth, thereby 
facilitating the correction of the anterior crossbite. 
Additionally, this occlusal plane helps prevent the 
extrusion of posterior teeth, minimizing any 
further increase in facial vertical dimension.15 This 
approach was particularly suitable given the 
patient's dolichofacial pattern, as it reduced the risk 
of exacerbating vertical facial proportions. 

In this patient, rapid maxillary expansion was 
performed using an activation protocol of two 
quarter-turns per day (one in the morning and one 
in the evening), which continued until bite 
disocclusion was achieved or the median palatine 
suture opened.16 However, activations began only 
one week after the expander was installed, allowing 
time to assess the patient's adaptation and ensure 
the appliance was properly fitted. The patient was 
monitored weekly for approximately four weeks 
during the active phase. Although various 
activation protocols exist, typically ranging from 
one to two quarter-turns per day, no significant 
differences have been reported in skeletal or dental 
outcomes among children in the mixed dentition 
phase. 

Maxillary protraction was performed using a 
Petit-type facial mask. The direction of force 
application is a crucial factor in treatment planning, 
as it helps prevent unwanted mandibular rotations 
and promotes proper maxillary displacement.20  

The elastics should be adjusted with a slightly 
altered inclination (30°), considering the anterior 
maxillary rotation required for bite opening.18 A 
more horizontal force vector, applied via hooks 
positioned distal to the canines, results in a higher 
center of rotation and promotes predominantly 
horizontal maxillary movement. In contrast, a 
steeper force inclination facilitates both forward 
advancement and vertical displacement, leading to 
upper molar extrusion and counter-clockwise 
rotation of the palatal plane. To produce this effect, 
the force must be directed toward the upper 
molars.19,25 In the present clinical case, the force  
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vector was directed toward the canine region to 
minimize clockwise mandibular rotation, given the 
patient’s dolichofacial growth pattern. 

The anterior advancement of the maxilla is 
primarily attributed to the remodeling of sutures 
such as the zygomatic-maxillary, zygomatic-
temporal, and median palatine sutures.25 The use of 
a facial mask produces dento-skeletal effects, 
including 2–4 mm of maxillary advancement, 
counter-clockwise rotation of the maxilla, 
extrusion of the upper molars, downward and 
backward mandibular rotation, lingual inclination 
of the lower incisors, increased facial convexity, 
slight lower lip retrusion, and bite opening due to 
increased anterior-inferior facial height (AIFH).26  

In the clinical case presented, force application 
began at 150 grams on each side, initiated after 
activation of the expansion screw and using light 
elastics (Morelli®) to allow the patient to adapt to 
the appliance. The force was gradually increased to 
400 grams per side, with instructions for daily 
replacement of the elastics.27,28 Force levels were 
carefully monitored throughout treatment using a 
Morelli® Orthodontic Dynamometer, which 
allowed precise adjustments between light, 
medium, and heavy elastics to ensure optimal force 
application at each treatment stage. The patient 
wore the facial mask for 12 hours per day over a 
period of 12 months, until a positive overjet of 2 
mm was achieved.  

The continuous use of the appliance is widely 
recommended by many specialists to promote 
favorable skeletal changes. In general, wearing the 
appliance for approximately 14 hours per day 
(primarily at night) for 12 to 15 months is advised, 
with the goal of achieving an ideal correction of 3 
mm or obtaining a half Class II molar 
relationship.27,29 Clinical evidence indicates that 
anterior crossbite can typically be corrected within 
4 to 8 months using this protocol. In the present 
case, correction was achieved after 4 months, 
consistent with the findings of Hägg et al.30, who  

reported positive overjet in all patients within 6 to 
12 months. However, only two-thirds of the 
patients maintained this result after a 4-year follow-
up. Approximately 70% of the correction was 
attributed to maxillary advancement and 
mandibular rotation, while the remaining 30% 
resulted from dental compensations. 

At the completion of the first phase of 
treatment, the patient demonstrated successful 
correction of the anterior crossbite, achieving a 
positive horizontal overjet and a Class I molar 
relationship. Significant dentofacial improvements 
were observed, including enhancement of the facial 
profile, reduction of malar deficiency, and 
improved facial symmetry. Despite these positive 
outcomes, the dolichofacial growth pattern 
persisted, with only minor changes noted in 
cephalometric measurements when comparing the 
initial and final records. These clinical and 
cephalometric changes were thoroughly 
documented and confirmed in follow-up records 
collected 12 months after treatment initiation.  

Given the complexity of the case and the 
continuation of craniofacial growth, the patient 
remains under regular observation at the 
interceptive orthodontics clinic to monitor 
treatment stability and plan additional 
interventions as necessary until growth is complete. 

CONCLUSIONS 
Early orthopedic treatment using rapid maxillary 
expansion combined with maxillary protraction 
proved effective in correcting the anterior crossbite 
and skeletal Class III malocclusion caused by 
maxillary retrusion. The intervention resulted in a 
positive overjet, a Class I molar relationship, and 
notable improvement in the facial profile. 
Cephalometric analysis confirmed favorable 
skeletal changes, including correction of the ANB 
angle from –2° to 2°. Long-term follow-up remains 
essential to ensure treatment stability and to 
monitor craniofacial growth until completion. 
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