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Class III malocclusion remains the most challenging occlusal problem to treat due to the complexity of the interrelationships of
the underlying skeletal and dental structures. Camouflage orthodontic treatment is a preferred alternative method used to manage
mild to moderate Class III malocclusion in nongrowing patients. The aim of this article was to demonstrate a camouflage
orthodontic treatment of a 22-year-old female patient diagnosed as having a severe skeletal Class III malocclusion
characterized by a straight facial profile, reverse overjet, crowded maxillary incisors, retrognathic maxilla, prognathic mandible,
and a hypodivergent facial pattern. The initial diagnosis suggested orthognathic surgery, but the patient preferred the
alternative treatment. The treatment approach chosen was nonextraction camouflage orthodontic treatment combined with
Class III elastics. At the end of treatment, the canines and molars were in a Class I relationship, while the incisors presented a
normal overjet and overbite relationship. The maxillary and mandibular midlines corresponded with each other and with the
midsagittal plane, and the smile aesthetics were improved. The facial profile was slightly improved, and the vertical face height
was also slightly increased with treatment. The treatment results were maintained 15 months after treatment. It was concluded
that camouflage orthodontic treatment can be used as an effective alternative method to achieve acceptable dentofacial
aesthetics, functional occlusion, and stability in treating an adult patient diagnosed with severe skeletal Class III malocclusion
characterized by a retrognathic maxilla, prognathic mandible, and a hypodivergent facial pattern.
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1. Introduction

Class III malocclusion is one of the most challenging occlu-
sal problems to treat. It is characterized by a variety of dental
and skeletal features which may vary from what is ideal
occlusion. The clinical features of Class III malocclusion
include a retrognathic maxilla and/or a prognathic mandible
[1] with dentoalveolar compensations [2]. According to Zere
et al. [3], the most frequent pattern of Class III malocclusion
is the combination of a retrognathic maxilla with a normal
mandible. The evolution of Class III malocclusion can fur-
ther be complicated by the presence of other vertical and
transverse skeletal discrepancies [4–9], and this is largely
because growth cannot be predicted with accuracy. Many
patients with Class III malocclusion often present with com-

promised facial aesthetics, and this is one of the reasons why
they seek treatment in the first place [10]. The prevalence of
Class III malocclusion is low in the general population; how-
ever, the highest prevalence was recorded in the Chinese
population and the lowest prevalence in the Indian popula-
tion [11]. In South Africa, Jacobson [12] reported a preva-
lence of 0.7%. Class III malocclusion has a multifactorial
etiology which includes genetic [13], developmental [14],
and environmental factors [15]. Clinical examination, func-
tional, cephalometric, and study model analyses are typically
used to make a diagnosis.

Class III malocclusion is one of the most challenging
occlusal problems to treat due to the complex nature of the
interactions between the underlying dentoskeletal structures
[16–18]. The choice of treatment for Class III malocclusion
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usually depends on the severity of malocclusion and the
degree of skeletal maturity of the patient. In growing
patients, treatment can be achieved with growth modifica-
tion appliances such as protraction face mask appliances
[19]. In nongrowing adult patients, treatment is more com-
plex due to the limited number of options available [20].
In severe cases, orthodontic treatment combined with
orthognathic surgery is usually the ideal treatment [21];
however, many patients often refuse this treatment because
of its high cost and the invasive nature of surgery [22].
According to Troy et al. [22], nongrowing adult patients
with mild to moderate skeletal Class III malocclusion and
acceptable facial aesthetics can benefit from camouflage
orthodontic treatment [23]. Camouflage orthodontic treat-
ment usually involves the proclination of maxillary incisors
and retroclination of mandibular incisors to establish nor-
mal overjet and overbite relationships of the incisors without
changing the underlying skeletal discrepancy [24]. The aim
of this article was to discuss camouflage orthodontic treat-
ment as an alternative in treating an adult patient diagnosed
with a severe Class III malocclusion characterized by a retro-
gnathic maxilla, prognathic mandible, and hypodivergent
facial pattern.

2. Case Presentation

A 22-year-old female patient was referred to the orthodontic
clinic at Pelonomi Tertiary Hospital in Bloemfontein (Free
State Province, South Africa) with the chief complaint of
crowded maxillary anterior teeth that bite behind the man-
dibular teeth and poor aesthetics. Clinical examination was
systematically conducted in accordance with the method
described by the author in the previous study [25]. The
patient was in good general health, and she had no medical
condition which could prevent her from receiving orthodon-
tic treatment. The patient had no history of trauma suffered
to the head and neck area, and no signs or symptoms of tem-
poromandibular joint dysfunction were noted at the time of
initial examination. Extraoral facial analysis showed a hypo-
divergent facial pattern and a mesoprosopic facial form with
a symmetrical face (Figure 1). Analysis of the face in the sag-
ittal plane showed a straight facial profile, with competent
lips. Intraoral soft tissue examination showed healthy peri-
odontal and gingival tissues with no evidence of bleeding
or deep probing depths. The patient was in the permanent
dentition stage, and the teeth were generally healthy with
no carious lesions (Figure 1). There was a significant amount
of crowding in the maxillary arch and minimal crowding in
the mandibular arch. The molars were in Class III relation-
ship on both the left and right sides, and the canines were
in Class III relationship on the right side and Class I on
the left side. The overjet was measured as negative 5mm,
and the overbite was measured as 12mm with an accentu-
ated curve of Spee. The molars and premolars on the right
were in a crossbite relationship. The maxillary midline was
deviated 3mm to the right, and the mandibular midline
was coincident with the midsagittal plane. The temporo-
mandibular joint was asymptomatic both at rest and during
mandibular movements. The patient also reported no his-

tory of Class III malocclusion in her immediate family and
among her close relatives.

Analysis of the panoramic radiograph showed the teeth
in the permanent dentition stage with generalized shorten-
ing of the roots, especially the maxillary incisors and man-
dibular molars (Figure 2). The third molars were missing
both in the maxilla and mandible, and no other pathologies
were detected. Analysis of a lateral cephalometric radiograph
showed a severe Class III sagittal jaw relationship with a ret-
rognathic maxilla and a prognathic mandible (Figure 2 or
Table 1). Analysis of the growth pattern showed a hypodi-
vergent facial pattern, and other cephalometric measure-
ments are summarized in Table 1. Periapical radiographs
were not available for evaluation.

3. Treatment Objectives

The objectives of treatment were to create the space required
to level and align the teeth, correct dental midlines, correct
the anterior and posterior crossbites, flatten out the curve
of Spee, establish good static and functional occlusions,
and improve facial aesthetics. Three possible treatment
options were discussed with the patient before the final deci-
sion was made. The first treatment option was a combina-
tion of orthodontics and surgical treatment with a high
LeFort 1 osteotomy to advance the maxilla and mandibular
osteotomy to set back the mandible to improve facial
appearance. The second treatment option consisted of
extraction of the mandibular first premolars and retraction
of the lower canines and incisors to establish a positive over-
jet. The third treatment option was a nonextraction camou-
flage orthodontic treatment approach using Class III elastics.
After discussing the advantages and disadvantages of each
treatment option, the patient chose the nonextraction cam-
ouflage orthodontic treatment approach. The inclusion cri-
teria for this treatment approach were a skeletal Class III
malocclusion characterized by a retrognathic maxilla, prog-
nathic mandible, and a hypodivergent facial pattern.

4. Treatment Progress

Teeth were bonded with the standard preadjusted 0 018 ×
0 025-inch slot Roth prescription edgewise brackets. The
bracket on the maxillary right lateral incisor was rotated
180° to increase the labial root torque. Buttons were bonded
on the palatal aspects of the right maxillary molars and
premolars. An occlusal splint was placed on the occlusal
surfaces of the mandibular molars to open the bite to pre-
vent the mandibular incisors from contacting the maxillary
incisor brackets. Teeth were levelled and aligned with
0.012-, 0.014-, and 0.016-inch superelastic nickel–titanium
archwires, respectively, and at this point, the maxillary right
lateral incisor was not included. After the teeth were
levelled and aligned, a 0.016-inch stainless steel archwire
was placed in the maxillary arch with a nickel titanium
open-coil spring to open space for the alignment of the
maxillary right lateral incisor. Levelling and aligning arch-
wires were placed again to finalize the alignment of all the
teeth including the maxillary right lateral incisor. Distal
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segments of the mandibular archwire were cut off on both
the left and right sides, and vertical elastics were placed to
facilitate overeruption of the premolars until they were in
occlusion with their opposing counterparts (Figure 3). The
occlusal splint was then removed, and the vertical elastics
were extended more posteriorly to facilitate the overerup-
tion of the molars. Class III elastics were initiated, and
the patient was encouraged to wear them until the overjet
was corrected. Crossbite elastics were also placed to correct
the posterior crossbite on the right buccal segment. Torque
control was initiated with 0 016 × 0 022-inch superelastic

nickel titanium, followed by 0 017 × 0 025-inch beta tita-
nium archwires, respectively. Final detailing of the occlu-
sion was done using Class III elastics on a 0 018 × 0 025
-inch stainless steel archwire in the maxillary arch and a
0.018-inch stainless steel archwire in the mandibular arch.
The final rectangular stainless-steel archwire was left in
place in the maxillary arch for an additional 8 weeks to
establish proper labial root torque, especially on the right
maxillary lateral incisor. At the end of treatment, the ortho-
dontic appliances were removed, and maxillary and man-
dibular Hawley retainers were placed.

Figure 1: Pretreatment facial and intraoral photographs.

Figure 2: Pretreatment radiographs.
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5. Treatment Results

Treatment lasted for 27 months, and at the end of orthodon-
tic treatment, the teeth were levelled and aligned (Figure 4).
The canines and molars were in a Class I relationship, with
normal overjet and overbite relationship of the incisors.
The maxillary and mandibular midlines corresponded with
each other and with the midsagittal plane, which improved
the smile aesthetics significantly. A posttreatment pano-
ramic radiograph showed the optimal positioning of the
maxillary and mandibular teeth with proper root parallelism
(Figure 5). There was also no sign of alveolar bone or root
resorption on the panoramic radiograph. Posttreatment lat-
eral cephalometric analysis showed a significant increase in
the angle formed by Point A to nasion line and nasion to
Point B line (ANB angle) together with all the other vertical
measurements, and there was also a slight improvement in
the facial profile (Figure 5 or Table 1). Records taken after
15 months of retention showed that the treatment results
were maintained during the retention period (Figure 6),
and the patient was satisfied with the treatment results.
The gingiva was healthy, and the periodontal attachment
of the previously displaced maxillary right lateral incisor
was still intact.

6. Discussion

The present case report is aimed at discussing the orthodon-
tic treatment of an adult patient diagnosed with Class III
malocclusion. To the best of our knowledge, such a severe
case of Class III malocclusion treated without surgery has

never been reported in the literature. The outcome of treat-
ment of this case will give us some insight into the treatment
options available to us regarding this malocclusion. The typ-
ical clinical features of Class III malocclusion include a con-
cave facial profile due to a retrognathic maxilla and/or a
prognathic mandible, and dental compensations are often
seen [1]. Our patient presented with a straight facial profile,
reverse overjet relationship of the incisors, and a deep bite
tendency (Figure 1). This case presented several treatment
options that were discussed with the patient, and each
option was weighed against its advantages and disadvantages
before the final decision was made. Growth modification
treatment was not regarded as a treatment option because
we expected skeletal growth in our patient to have ceased
at her age [26–28]. In most adult patients, orthognathic sur-
gery is often the ideal treatment for Class III malocclusion
[29]; however, our patient did not want to undertake this
treatment, and this left us with camouflage orthodontic
treatment as the only available option. Camouflage ortho-
dontic treatment involves the movement of teeth into the
compensatory positions that will improve occlusion without
changing the underlying skeletal discrepancy [29].

Several authors have shown that adult patients with mild
to moderate skeletal Class III malocclusion and acceptable
facial aesthetics can be treated successfully with camouflage
orthodontic treatment [20, 23, 24]; however, Burns et al.
[24] stated that camouflage orthodontic treatment also has
its limitations. Before beginning any treatment, we must
carefully analyze three clinical criteria that can be used to
predict therapeutic success or failure. First, we need to assess
the extent of compromise of the facial aesthetics and how
important this is for the patient’s psychosocial well-being
[30, 31]. In case of significant aesthetic concern, Bell et al.
[28] recommend that orthognathic surgery should be under-
taken to improve the patient’s profile and ultimately their
psychosocial well-being. Our patient had a straight facial
profile, and this did not negatively affect her psychosocial
well-being. Secondly, we need to assess the position and
inclination of the maxillary and mandibular incisors to
determine whether it will be possible to move them into
the compensatory positions that will achieve good occlusion
with improved dental aesthetics [2, 24, 32, 33]. In the present
case, the maxillary incisors were proclined and protruded,
and the mandibular incisors were retroclined and retruded
(Figure 2 or Table 1); this degree of dentoalveolar compen-
sation usually warrants orthognathic surgery, but the patient
wanted to avoid that. The maxillary arch crowding was
favourable for advancing the incisors, and in addition, the
deep bite and an accentuated curve of Spee were favourable
for molar extrusion and clockwise rotation of the mandible.
Thirdly, we need to assess the thickness of the mandibular
symphysis to determine whether it will allow significant
retraction of the mandibular incisors [34–36]. Our patient
had a narrow mandibular symphysis (Figure 2), which was
not favourable for the retraction of the incisors. Garib et al.
[35] stated that retraction movements of mandibular inci-
sors in Class III subjects with narrow mandibular symphy-
ses should not be undertaken to avoid the risk of damage
to periodontal tissue and also to minimize the relapse

Table 1: Cephalometric measurements.

Measurement Normal value Pretreatment Posttreatment

Skeletal pattern

SNA (°) 87° 82° 82°

SNB (°) 82° 93° 86°

ANB (°) 5° −11° −4°

Face plane (°) 88–90° 100° 94°

Convexity (mm) 4mm −9mm −4mm

Wits (mm) −1 to 2mm −11mm −5mm

Growth pattern

SN-FH (°) 7° 8° 10°

SN-Occl (°) 16° 9° 14°

SN-MP (°) 32–34° 15° 22°

y-axis (°) 66–68° 59° 65°

UFH:LFH 5:7 5:6 5:7

Incisor relations

U1-NA (°) 22° 28° 30°

U1-NA (mm) 7mm 11mm 13mm

L1-NB (°) 38° 17° 23°

L1-NB (mm) 10mm 4mm 7mm

APo (mm) 8mm 7mm 6mm

Soft tissue relations

Holdaway (°) 20° 10° 15°
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Figure 3: Intermediate intraoral photographs.

Figure 4: Posttreatment facial and intraoral photographs.

Figure 5: Posttreatment radiographs.
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tendency. It is for this reason that we wanted to avoid
extractions in the mandibular arch, but instead, we relied
on the use of Class III elastics.

At the end of treatment, we also noticed a significant
increase in the ANB angle (Figure 4 or Table 1), and this
improved the underlying Class III skeletal discrepancy.
Opening the bite using the occlusal splints caused the man-
dible to rotate in a clockwise direction, and according to
Jacobson [36], clockwise rotation of the mandible will result
in distal positioning of Point B and subsequent increase in
the ANB angle. In addition, Hussels and Nanda [37] pointed
out that an increase in the vertical dimension (as indicated
by an increase in the distance between nasion and Point
B), as well as an increase in the dental height (as indicated
by an increase in the distance between Points A and B),
may contribute to an increase in ANB angle. The other indi-
cators of improved anteroposterior and vertical dentoskele-
tal features were shown by the increase in occlusal and
sella-nasion (SN-Occl) plane angle, sella-nasion to mandib-
ular plane (SN-MP) angle, y-axis angles, and lower anterior
face height; these are common effects of Class III orthodon-
tic mechanics [38–40]. The results of this case have demon-
strated that Class III malocclusion, although complicated,
can be treated successfully with meticulous treatment plan-
ning and applying orthodontic mechanics appropriately;
however, patient selection is of paramount importance in
achieving the best possible results [24]. Although the results
of this case were satisfactory, this case also presented with
two disadvantages. The first disadvantage was poor labial
root torque control on the maxillary right lateral incisor.

Adequate torque control on the teeth can be achieved by
applying a large moment-to-force ratio of at least 12:1
[41], and this can be achieved by placing a full-thickness
stainless steel archwire for a prolonged period of time.
Unfortunately, the patient desired to discontinue treatment
because she felt that her treatment had gone on for too long
and wanted to stop. The second disadvantage was our inabil-
ity to properly assess the presence and extent of external api-
cal root resorption. Analysis of the panoramic radiograph
showed no signs of external apical root resorption, especially
in relation to the maxillary and mandibular incisors
(Figure 4). A study by Sameshima and Asgarifar [41] has
shown that periapical radiographs are more accurate when
evaluating the presence and extent of external apical root
resorption, but unfortunately, these radiographs were not
available in the hospital when the initial and posttreatment
records were taken. Despite the challenges this case pre-
sented, we were able to produce reasonably acceptable
dentofacial aesthetics and functional occlusion. More impor-
tantly, though, the patient was pleased with the treatment
results.

7. Conclusion

It was concluded that camouflage orthodontic treatment can
be used as effective alternative method to achieve acceptable
dentofacial aesthetics, functional occlusion, and stability in
treating an adult patient diagnosed with severe skeletal Class
III malocclusion characterized by a retrognathic maxilla,
prognathic mandible, and a hypodivergent facial pattern.

Figure 6: Postretention facial and intraoral photographs.
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