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ABSTRACT

A 9-year-old growing female patient presented with a concave facial profile, anterior cross bite with an associated anterior
open bite, and misaligned maxillary incisors, indicative of a Class III malocclusion. Early diagnosis and comprehensive
treatment planning allowed for timely intervention using orthopedic and orthodontic approaches. Treatment involved
maxillary expansion combined with protraction therapy, followed by fixed orthodontic appliances to achieve optimal
dental alignment and occlusal stability. This nonsurgical approach resulted in significant improvement in facial profile,
smile esthetics, and functional occlusion. Early growth modification successfully eliminated the need for future surgical
intervention, highlighting the importance of interceptive treatment in growing patients. The treatment plan, progress, and
outcomes were thoroughly discussed with the patient and her guardian throughout the course of care.
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Introduction and Literature Review

Class III malocclusion represents one of the most complex
orthodontic problems, with treatment outcomes largely dependent
on the patient’s growth status. In growing patients, early orthopedic
intervention can modify jaw growth and correct the underlying
skeletal discrepancy. In contrast, once growth has ceased, ideal
correction often necessitates a combination of orthodontic
treatment and orthognathic surgery to achieve optimal functional
and aesthetic results.

Definition and Characteristics

According to Angle’s classification, a defining feature of Class
IIT malocclusion is the mesial positioning of the mandibular
first molar relative to the maxillary first molar [1,2]. Clinically,
Class III malocclusion—commonly referred to as an under bite
or reverse overjet—is characterized by a forward-positioned

mandible relative to the maxilla. This discrepancy may be skeletal
in nature, resulting from mandibular prognathism, maxillary
retrusion, or a combination of both, or it may be purely dental,
where the malocclusion arises from tooth positioning rather than
jaw disharmony. These variations can lead to significant functional
impairment and aesthetic concerns.

Diagnostic Advances

The introduction of cone-beam computed tomography (CBCT)
has significantly enhanced the diagnostic accuracy of Class
I  malocclusion by providing detailed three-dimensional
imaging. CBCT allows clinicians to distinguish more precisely
between skeletal and dental components of the malocclusion,
thereby facilitating more accurate diagnosis and individualized
treatment planning. Despite ongoing concerns regarding radiation
exposure—particularly in pediatric patients—advancements such
as improved detector sensitivity and adjustable collimation have
contributed to safer and more efficient CBCT imaging protocols [3].

Treatment Considerations Based on Growth Status
Successful management of Class III malocclusion relies heavily
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on an accurate assessment of the patient’s growth potential.
Treatment strategies are customized based on age, severity of the
malocclusion, and whether the etiology is skeletal or dental. For
patients who are still growing, treatment primarily aims to modify
jaw development. Common modalities include:

Orthopedic appliances, such as reverse-pull facemasks, which
encourage forward growth of the maxilla or restrict mandibular
growth.

Functional appliances, which including the Frankel III regulator;
that guides muscular function and promote favorable skeletal
adaptation in cases of mild discrepancies.

Expansion and protraction protocols, most notably rapid maxillary
expansion (RME) combined with facemask therapy, which
addresses both transverse maxillary deficiency and sagittal
maxillary retrusion.

Nikia et al. described orthodontic camouflage as an alternative
management approach for Class III malocclusion, involving
proclination of the maxillary incisors and retroclination of the
mandibular incisors to achieve acceptable dental relationships.
While this approach improves dental alignment and facial
appearance, it does not correct the underlying skeletal discrepancy.
Nevertheless, with careful case selection and planning, particularly
in younger patients, camouflage treatment can yield satisfactory
aesthetic outcomes [4].

Westwood et al. emphasized the importance of overcorrection
when using RME and facemask therapy, recommending a slight
shift toward a Class II molar relationship to enhance long-term
stability and reduce the risk of relapse [5]. However, a 2020 study
by Huynh et al. highlighted a significant limitation of RME/
facemask therapy, demonstrating that although initial maxillary
advancement is often achieved, these skeletal improvements may
not be fully maintained over time due to relapse. This finding
underscores that while early intervention is beneficial, its long-
term stability cannot always be guaranteed [6].

More recently, Yuyao et al. reported that a modified expansion
protocol, the Alternate Rapid Maxillary Expansion and
Constriction (Alt-RAMEC) technique combined with facemask
therapy, produces superior outcomes in early Class III treatment.
Compared with conventional approaches, this method resulted
in greater maxillary advancement, improved skeletal overjet
correction, and fewer undesirable mandibular changes [7].

Etiology and Epidemiology

The etiology of Class III malocclusion is multifactorial, involving
both genetic and environmental influences. A strong hereditary
component has been well documented, with classic examples
including the Habsburg royal family. Environmental factors such
as mouth breathing, functional anterior mandibular shifts and
Parafunctional habits may also contribute. In addition, systemic

conditions, such as pituitary tumors leading to acromegaly, are
recognized etiological factors [8,9].

The skeletal and dental characteristics of Class III malocclusion
are highly variable and often deviate from established craniofacial
norms. The condition may present as mandibular prognathism,
maxillary deficiency, a combination of both, or, in some cases,
without a significant anteroposterior skeletal discrepancy [10].

Asystematic review and meta-analysis by Daniel etal. demonstrated
that the global prevalence of Angle Class 111 malocclusion is highly
heterogeneous. The highest prevalence rates were observed in
Chinese and Malaysian populations, whereas Indian populations
exhibited significantly lower prevalence compared with other
ethnic groups [11]. Additional studies report prevalence rates
of approximately 1-4% in White populations, 5-8% in Black
populations, and 4-14% in Asian populations [12-14]. These
variations highlight the significant clinical and epidemiological
challenges associated with managing Class III malocclusion.

Treatment in Adults

Treatment planning for Class III malocclusion must consider
patient age, malocclusion pattern, and severity. In growing
patients, growth modification remains the primary objective.
In adults, however, treatment options are limited to orthodontic
camouflage or combined orthodontic—surgical approaches. Severe
skeletal discrepancies typically require orthognathic surgery to
achieve optimal functional and aesthetic outcomes.

Orthodontic camouflage is a well-established non-surgical option
for mild to moderate Class III malocclusions [15-17]. This
approach, as described by Nikia et al., focuses on proclining
maxillary incisors and retroclining mandibular incisors to establish
a functional occlusion [18]. Despite its limitations in correcting
skeletal disharmony or significantly improving facial profile,
camouflage treatment can produce notable dental and soft-tissue
improvements in carefully selected patients. Successful outcomes
depend on accurate diagnosis, realistic treatment goals, and
thorough patient counseling to avoid undesirable effects [18].

Achieving non-surgical correction is particularly challenging
in adults due to the absence of growth potential. Nevertheless,
many adult patients prefer non-surgical options because of their
reluctance to undergo orthognathic surgery.

This case report describes the management of a 9-year-old growing
female patient with a concave facial profile, anterior crossbite
accompanied by an anterior open bite, and misaligned maxillary
incisors, consistent with skeletal Class III malocclusion treated
using growth modification in combination with fixed orthodontic
appliances.

Case Report
A 9-year-old female patient reported to the orthodontic clinic with
the chief complaint of a protruded lower jaw and a deficient upper
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jaw, accompanied by an anterior open bite and reverse overjet.

Extraoral examination

Extraoral evaluation revealed an oval facial form with a concave
profile. The patient exhibited competent lips, a deficient chin,
maxillary deficiency, a thin upper lip, and protruded lower lip
(Figure 1).

Comment

The concave profile is indicative of an underlying skeletal Class
III pattern, predominantly due to maxillary deficiency rather than
mandibular prognathism.

Figure 1: Pretreatment extraoral photographs showing an oval facial
form, concave profile, deficient chin and maxilla, thin upper lip, protruded
lower lip, competent lips, and an normal nasolabial angle.

Intraoral examination
The patient was in the early mixed dentition stage. Sagittal

assessment revealed a Class III incisor relationship with a
negative overjet of —1 mm. The overbite was also negative (—1
mm) in relation to teeth 11 and 21, indicating a mild anterior open
bite. There was no midline deviation in either the maxillary or
mandibular arches.

Early extraction of tooth 64 had resulted in premature eruption
of its successor, tooth 24. The maxillary incisors were in anterior
crossbite. The upper arch showed spacing and flaring of the
incisors consistent with the “ugly duckling” stage.

In the mandibular arch, all permanent incisors and both permanent
first molars were present. Teeth 84, 85, and 75 had permanent
restorations, and both deciduous canines were retained (Figure 2)

Comment

The presence of anterior crossbite and negative overjet at this age
emphasizes the need for early orthopedic intervention to prevent
worsening of the skeletal discrepancy during growth.

Radiographic findings

The orthopantomograph (OPG) confirmed early mixed dentition
with the presence of all permanent teeth except the third molars.
Early eruption of tooth 24 was evident due to the premature
extraction of tooth 64.

Lateral cephalometric analysis revealed a skeletal Class III
relationship (ANB:-0.5°) with a mild skeletal open bite tendency
(maxillary—mandibular plane angle: (23°), slightly increased
gonial angle (128°), proclined upper incisors (UI-NA: 27°),
proclined lower incisors (L1-NB: 35°), and a normal nasolabial
angle (NLA 112°) (Figure 3).

Figure 2: Pretreatment intraoral photographs show a Class III incisor relationship with negative overjet and overbite. The maxillary arch is in mixed

dentition with spaced and flared incisors.
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Comment

The skeletal maturity stage and maxillary deficiency supported
the decision for early orthopedic correction to harness remaining
growth potential.

Figure 3: Pretreatment OPG, lateral cephalogram show early mixed
dentition and skeletal Class III pattern.

Treatment objective

The orthodontic treatment objectives were to:

1. Correct the anterior crossbite.

2. Achieve Class I molar and canine relationships.
3. Establish normal overjet and overbite.

4. Align and level both dental arches.

Treatment
Phase I Treatment: Orthopedic Intervention
Treatment Procedure

1. Impressions and Appliance Fabrication

After band selection and adaptation on the maxillary first molars,
alginate impressions of both arches were taken. A Hyrax-type
fixed rapid maxillary expansion (RME) appliance was fabricated.

2. Appliance Placement and Activation

The Hyrax appliance was cemented, and the patient was instructed
to activate the expansion screw by one-quarter turn (0.25 mm)
twice daily—once in the morning and once in the evening.

3. Monitoring and Diastema Stabilization

The activation protocol continued for ten days. At the follow-up
visit, the presence of a midline diastema was clinically confirmed,
indicating successful maxillary expansion. Flowable composite
resin was placed to stabilize the expansion and minimize relapse,
allowing for bone formation at the mid-palatal suture.

4. Observation Period

Following active expansion, the patient was placed under
observation to allow spontaneous eruption of the remaining
permanent teeth.

Comment

Early maxillary expansion at this stage not only corrects transverse
deficiency but also facilitates favorable sagittal changes in growing
Class III patients.

Phase II Treatment:
Therapy

Once the remaining permanent teeth had erupted, comprehensive
orthodontic treatment was initiated using a pre-adjusted edgewise
appliance with a 0.022 x 0.025-inch MBT prescription.

Comprehensive Fixed Orthodontic

Treatment Progression

Upper Arch

e Leveling and Alignment: 0.014-inch and 0.016-inch Nickel—
Titanium (NiTi) archwires

e Space Closure and Tooth Movement: 0.016 x 0.022-inch
Stainless Steel archwire

o Torque Expression and Finishing: 0.017 x 0.025-inch NiTi
followed by 0.019 x 0.025-inch NiTi archwire

Lower Arch
o Leveling and Alignment: 0.014-inch and 0.016-inch NiTi
archwires

e Space Closure and Alignment: 0.016-inch and 0.016 x
0.022-inch Stainless Steel archwires

e Finishing: 0.017 x 0.022-inch NiTi followed by 0.019 x
0.022-inch NiTi and SS arch wire

Finishing and Occlusal Detailing

A final 0.018-inch Stainless Steel arch wire was placed in both
arches for re-leveling and detailed finishing. Class III and
vertical elastics (5/16-inch, 4.5 oz) were used to achieve optimal
intercuspation.

Treatment Outcome

All treatment objectives were successfully achieved, including
correction of the anterior crossbite, establishment of Class I molar
and canine relationships, normalization of overjet, overbite, and
satisfactory occlusal intercuspation. Hence, both arches were
debonded.

Retention

Post-treatment records were obtained. Retention protocol included:

e  Upper and lower vacuum-formed retainers.

e A fixed modified figure-of-eight retainer extending from teeth
33 to 43 in the mandibular arch.

Comment
Long-term retention is essential in Class III cases due to the
potential for residual mandibular growth and relapse.
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Figure 4 Phase 1: Treatment: cementation of rapid maxillary expander with Face Mask.

Pretreatment Palatal expansion + Suture were 6 months after maxillary
concave profile opened. protraction show improvement of
the profile

Figure 5: Three months after palatal expansion and maxillary protraction. (A) Pretreatment radiograph and (B) the result after 6 months using RME
and Face mask.
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Figure 6: Phase 2 treatments: Upper photos show patient profile was improved, and lower photos Show all permanent teeth erupted with positive
overjet and overbite.

Figure 7: Phase 2 during orthodontic treatment: bonding upper and lower arches (MBT system 0,022 slot) + Class III elastics 5/16, 4.5 OZ + 12
OZ Elastic face mask.
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Figure 8: Intra oral views after debonding with Figure 8 long ligature wire set around the lower anterior segment in addition to the lower and upper
vacuum retainers.

Figure 9: OPG and Lateral skull radiograph after debonding. OPG showed eruption and alignment of all teeth except third molars. 28 was congenitally
absent??.

Treatment duraticn

_ Bysarc and 3 monthe

Figure 10: Extraoral view of patient profile before and after treatment (top) as well as front view before and after treatment (below).
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Figure 11: Extraoral photos showed profile improvement from start of treatment to end of treatment.

Figure 12: Intraoral view after seventeen months post-treatment, showed stable result.

Figure 13: Superimpositions of overall changes (A), Upper dental changes (B) and lower dental changes (C).
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Table 1: Cephalometric pre-treatment, post-treatment and post-retention
value.

Variable Pretreatment Post-treatment
SNA 84.5 85
SNB 85 84
ANB -0.5 1
SN-Pog 85 84
N-Sella-Ba 128 132
Ar-Go-Me 128 128
NL-SNL 18 15
ML-SNL 41 37
ML-NL 23 22
UI-LI 117 127
UI-NA 27 30
UI-NA mm +6mm +8mm
LI-NB 35 22
LI-NB mm 9mm 4mm
Facial index 86.3 84.2
Upper lip-E line 0 mm -2mm
Lower lip —E line +3mm +1mm
Nasolabial angle 112 105

Cephalometric Summary, pre-treatment and post-treatment
Pretreatment cephalogram revealed a mild skeletal Class III
tendency with increased mandibular plane angle. Superimposition
showed a stable cranial base and maxilla, confirming absence of
significant skeletal jaw displacement. The mandible demonstrated
counterclockwise rotation with reduction of the mandibular plane
angle, leading to improvement in sagittal jaw relationship. Upper
incisors were proclined and advanced, while lower incisors were
retroclined and repositioned posteriorly, indicating effective
dental camouflage. The ANB angle improved toward a Class
I relationship. Soft tissue profile showed improved lip balance
and facial harmony post-treatment. Hence, no major skeletal jaw
displacement, effective dental movements, mandibular rotation,
vertical correction and successful Class Il camouflage treatment
with improved facial esthetics

Discussion

Skeletal Class III malocclusion often results from antero-
posterior and vertical maxillary deficiency, either due to a small
or retrusive maxilla or indirectly via insufficient vertical maxillary
growth, which can lead to upward and forward mandibular
rotation, creating apparent mandibular prognathism [19]. Because
maxillary deficiency is common in Class III cases, treatment
strategies primarily focus on stimulating maxillary growth,
although high-quality randomized clinical trial data remain limited
[19]. In growing children, growth modification can be achieved
by restraining mandibular forward growth or promoting maxillary
advancement, improving both skeletal and dental relationships
[20].

Management of maxillary deficiency typically involves three
approaches: Frankel’s FR-III functional appliance, reverse-pull
facemask, and Class III elastics anchored to skeletal structures
[19]. The FR-III appliance repositions the mandible posteriorly and

incorporates lip pads to stretch the upper lip, stimulating forward
maxillary growth via periosteal stretching. Long-term studies
demonstrate that sustained use can significantly improve maxillary
size and position, mandibular position, incisor inclination, and
overjet, with stability observed for up to six years [21]. Facemask
therapy applies protraction forces to the peri-maxillary sutures and
is often combined with rapid palatal expansion to enhance skeletal
effects [22]. Evidence indicates that maxillary protraction is most
effective when initiated before 8 years of age, with long-term
studies showing greatest skeletal benefit when started before age
10, as the potential for forward maxillary repositioning diminishes
after puberty.

In the present case report, a Petit facemask was selected for its
comfort during sleep, ease of adjustment, and reduced bulk
compared with the Delaire facemask, minimizing interference with
daily activities [19]. A banded rapid maxillary expander (Hyrax)
was used to open the mid-palatal suture, activated twice daily for 10
days. The appearance of a diastema between the maxillary central
incisors confirmed successful suture loosening. Recommended
protraction forces of 350450 g per side were applied for 12—-14
hours per day, initiated after eruption of the permanent incisors
and first molars to optimize anchorage control and minimize dental
compensation [19,23].

Following the planned expansion, the screw was stabilized using a
ligature wire to prevent relapse, and the appliance was maintained
passively to allow consolidation of the expanded maxillary
segments through new bone formation at the mid-palatal suture
[24-26]. This stabilization preserved transverse correction and
provided a solid orthopedic foundation for facemask protraction,
ensuring that forces were directed to skeletal structures rather than
dentition [27,28].

Orthodontic camouflage was achieved without compromising
facial esthetics. The combined orthopedic and orthodontic
approach in this present case report patient produced forward
displacement of the maxilla, improved the maxillo-mandibular
relationship, and reduced the skeletal Class III discrepancy.
Mandibular incisor retraction, often associated with increased chin
prominence, was controlled, while maxillary incisor advancement
occurred in concert with underlying skeletal protraction rather
than excessive proclination. These coordinated changes resulted in
improved dental intercuspation, normal overjet and overbite, and
preservation of facial harmony. The favorable skeletal and dento-
alveolar adaptations highlight the efficacy of early orthopedic
intervention in enhancing Class III camouflage treatment outcomes
[23,26].

The patient’s pre-adolescent status (CVM I-II) provided an ideal
biological window for growth modification, allowing achievement
of a stable, functional Class I occlusion and harmonious facial
profile without orthognathic surgery [29,30]. Subsequent transition
to the MBT fixed appliance system facilitated precise final
alignment, occlusal interdigitation, and root parallelism, while
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maintaining light, continuous forces to manage dento-alveolar
compensations effectively [31,32].

The cephalometric findings of the present case demonstrated
a mild skeletal Class III pattern managed primarily through
orthodontic camouflage. Superimposition confirmed cranial
base and maxillary stability, with sagittal improvement achieved
mainly by counterclockwise mandibular rotation and reduction of
the mandibular plane angle. Dental compensation involved upper
incisor proclination and lower incisor retroclination, effectively
correcting the sagittal discrepancy. These changes resulted in
improved ANB values, enhanced vertical control, and a more
harmonious soft tissue profile.

This case report demonstrates that comprehensive, sequential
treatment combining expansion, facemask protraction, and fixed
appliance finishing can successfully camouflage skeletal Class III
malocclusion in growing patients, avoiding surgical intervention
while achieving long-term esthetic and functional stability. Early
timing, careful appliance selection, and controlled mechanics were
critical to the favorable outcome observed in this patient.

Conclusion

Skeletal Class III malocclusion is a complex condition
characterized by an anterior positioning of the mandible relative to
the maxilla, influenced by both genetic and environmental factors.
Comprehensive diagnosis requires careful assessment of skeletal
and dental components, including molar relationships, craniofacial
morphology, and incisor positioning.

The patient of this case report demonstrates that early, growth-
modification treatment—initiated in the pre-adolescent stage—
can effectively address maxillary deficiency, redirect mandibular
growth, and achieve a functional and esthetically pleasing Class
I occlusion without orthognathic surgery. Sequential treatment
combining rapid maxillary expansion, facemask protraction as well
as fixed MBT appliance finishing; enables controlled skeletal and
dento-alveolar correction, ensuring proper occlusal interdigitation,
alignment, and long-term stability.

Early intervention maximizes skeletal response, reduces the need
for extensive dental compensation, and provides a viable non-
surgical alternative for selected growing patients. This approach
not only achieves favorable esthetic and functional outcomes but
also mitigates the psychological, financial, and medical burdens
associated with surgical treatment. Timely, well-planned, and
carefully executed orthodontic treatment is therefore critical in
managing growing Class III patients effectively.
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