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Case Report ‑ Developmental Deformities

IntRoductIon

The prevalence of Class III malocclusion varies among different 
ethnic groups and geographic regions with higher frequency 
in Japanese, Chinese, and Malaysian populations and lower 
frequency in Indians.[1] In the United States, the prevalence of 
this type of malocclusion is higher in African-Americans and 
Hispanics as compared to Caucasians.[2]

Orthodontic camouflage and orthognathic surgery are two 
modalities to treat skeletal Class III malocclusion in an adult 
patient. Orthodontic camouflage involves proclination of the 
maxillary teeth and retraction of the mandibular incisors. This 
can be done in cases with proclined mandibular incisors. In 
cases with the retroclined lower anterior teeth, camouflage 
increases the prominence of chin potentially, adversely 
affecting esthetics.[3] In such cases, orthognathic surgery 
involving one or both jaws combined with orthodontic 
treatment may produce more desirable outcome as compared 
to orthodontic camouflage. Orthognathic surgery produces a 
positive impact on the quality of life of patients, improving 
physical and social aspects. It has been reported to improve 
emotional aspects in females.[4]

This report focuses on the management of Class III skeletal 
deformity using a surgical approach. When the option for 

surgery has been decided upon, the orthodontist and surgeon 
have to decide on a pathway forward that will bring about the 
optimum esthetic, dental, and functional outcome.

Surgery
The aim of the surgical procedure is to attain the maximum 
functional and esthetic result while employing the most 
stable movements for the jaws. These movements normally 
fall within the envelope of discrepancy as once described by 
Proffit and Ackermann.[5]

Orthodontics
The goal of orthodontics is to help the surgeon prepare 
the patient for a successful surgical outcome. Often, the 
orthodontist and surgeon need to spend time at the start of 
treatment deciding on the tooth movements that will allow for 
the maximum skeletal changes. This happens in three planes 
of space and decisions have to be made on whether certain 
movements can be corrected with orthodontic (dental) or 
surgical (skeletal) interventions.
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Three‑dimensional planning
The advancements in three-dimensional (3D) planning have 
allowed the orthodontist and surgeon to be better prepared 
to give the best outcome for the patient.[6] 3D planning can 
be done for customized orthodontics, allowing precise and 
accurate placement of brackets and customization of the dental 
arch form. The 3D surgical planning is an excellent tool for 
the orthodontist and surgeon to communicate the surgical 
movements, plan the final occlusion, and ensure the best 
outcome for the patient.

This report describes the successful treatment of an adult 
patient with skeletal Class III malocclusion treated with 
a complex orthodontic appliance using lingual braces, 
meticulous 3D surgical planning followed by orthognathic 
surgery. The final facial esthetics and occlusion were treated 
to an excellent standard and conclusion.

case RepoRt

Diagnosis and etiology
A 26-year-old male presented to the department of orthodontics 
with the chief complaint of crowding of his upper teeth. 
Extraoral examination revealed a bilateral symmetry with 
increased height of lower third of the face. The patient had 
slightly concave profile with retruded maxilla and increased 
nasolabial angle. Intraoral examination revealed bilateral 
Angle’s Class III molar and canine relationship. He had anterior 
and posterior crossbites with about 1 mm of reverse overjet and 
overbite. Maxillary and mandibular arches had mild crowding 
with mandibular skeletal midline deviated toward the patient’s 
right [Figure 1].

Lateral cephalometric analysis revealed retruded maxilla 
in relation to anterior cranial base (SNA, 75.4°) while 
mandible was in normal sagittal position (SNB, 77.2°). 
Skeletal Class III relation of maxilla and mandible 
(ANB, −1.8°, Wits, −4.6 mm) was present with predominance 
of vertical growth of face  (SN-MP, 42.1°). Upper and lower 
incisors were retruded with respect to anterior cranial base 
and mandible, respectively (U1‑SN, 94.3°, L1‑MP 78°) 
[Figure 2 and Table 1]. No abnormalities were detected 
on panoramic radiograph [Figure 3]. Based on clinical 
examination and cephalometric analysis, the patient was 
diagnosed with skeletal Class III malocclusion. The patient 
was a good candidate for orthodontic treatment combined with 
orthognathic surgery.

Treatment objectives
The patient was diagnosed with skeletal and dental Class III 
malocclusion, mild maxillary and mandibular crowding, 
anterior and posterior crossbites, and mandibular skeletal 
asymmetry to the right side. Based on the diagnostic records 
and consultation with the patient, the following objectives 
were developed: (1) Aligning and leveling teeth in both arches 
by arch expansion, (2) correction of the overbite and overjet, 
(3) correction of the midline, (4) bimaxillary surgery, and 
(5) postsurgical treatment of malocclusion.

Treatment progress
Presurgical orthodontic treatment was initiated using a 
self-ligating lingual appliance (American Orthodontics, 
Sheboygan, Wisconsin, USA, 0.018-inch slot) to meet the 
patient’s esthetic requirements. After a month, the maxillary arch 
was expanded, and interproximal reduction of the right lateral 
incisor was performed. An open coil spring was used to create 
space to derotate the lower right canine [Figure 4]. A power chain 
was used to close the spaces developed as a result of expansion 
of the lower arch. Buccal buttons were placed on the lower left 
canine to derotate the lower right canine [Figure 5]. Seven and 
half months after initial bonding, presurgical records (upper/
lower impressions, cone beam computed tomography [CBCT], 
and extraoral photographs) were taken and composite buttons 
were added on all teeth to correct occlusion postsurgically. 
Virtual surgical planning for Le Fort I and bilateral sagittal split 
osteotomies (BSSOs) was done using Medical Modeling (VSP, 
Medical Modeling/3D Systems, Golden, Colorado). This system 
allows to eliminate requirements of traditional surgery. An 
interactive web meeting between the surgeon and an engineer 
was performed to allow for simulation of the procedure, 
including surgically accurate placement of osteotomies and bony 
movements. Intermediate and final surgical splints fabricated 
using Medical Modeling were used to position maxilla and 
mandible for fixation, respectively. After standard Le Fort I 
osteotomy with advancement using custom surgical splint 
maxilla was fixated with 4 mm advancement plate at the left 
piriform aperture and with 2 mm advancement plate at the 
right piriform aperture, maxilla was stabilized posteriorly with 
1.5 mm plates and screws.

Table 1: Data of the cephalometric analysis
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Figure 1: Pretreatment facial and intraoral photographs

Figure 3: Pretreatment panoramic radiograph

Figure 4: Orthodontic treatment initiated using a self‑ligating lingual 
appliance

Figure 2: Pretreatment cephalometric radiograph

Sagittal split osteotomies were performed in mandible first on 
the right side and then on the left side. A small piece of the bone 
was removed from the left side to allow rotation of the mandible 
on the left side. Mandible was fixated using monocortical 
plates and screws. Mandible was articulated perfectly in ideal 
occlusion using cuspid guidance. Light-guiding elastics were 
placed, and the patient was extubated without complication.

The patient was advised to wear Class II box elastics on both 
sides to improve interdigitation of the teeth after surgery 
[Figure 6]. Nineteen months after the bonding, optimum 
esthetics and function were achieved and the patient was 
debonded [Figure 7]. Clear vacuum-formed retainers were 
delivered and the patient was instructed about their use to 
prevent relapse after successful orthodontic treatment.

Results

Posttreatment evaluation showed markedly improved esthetics 
and well‑balanced profile. Intraorally, teeth in both arches 
were leveled and aligned. Optimum occlusion with Class I 
molar and canine relationship and normal overjet and overbite 
values were achieved. Dental midline was coinciding with the 
facial midline.

dIscussIon

The present study deals with a pretreatment separation of adult 

Class III malocclusion patients into surgical and nonsurgical 
cases. Up to now, the decision regarding which form of 
treatment was indicated for those patients was usually based on 
the degree of anteroposterior and vertical skeletal discrepancy, 
the inclination and position of the incisors, and the dentofacial 
appearance.[7] Based on cephalometric findings, existing 
anterior and posterior crossbite, and patient’s soft tissue 
appearance, we preferred to treat the patient with surgery. The 
ANB angle has been the most commonly used cephalometric 
measurement to determine the skeletal discrepancies between 
the maxilla and mandible. Nevertheless, the validity of the 
ANB angle as an indicator of sagittal jaw relationships has 
been criticized.[8] In this study, we have also evaluated the 
Wits appraisal (−4.6 mm).

Class III malocclusions are often associated with dental 
compensations requiring presurgical orthodontic correction 
to prevent dental interferences during surgical repositioning 
of jaws. In our patient, we attained this by lingual fixed 
appliances. Lingual appliance provides an esthetic option 
over labial appliance but requires more complex mechanics 
to achieve similar results.[9,10] Under consideration of evidence 
in the most recent literature, lingual appliances employed in 
conjunction with orthognathic surgery present the clinician 
with no obstacles in our case.[11]

When combining lingual orthodontics and orthognathic 
surgery, precise planning is necessary involving a diagnostic 
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setup and profile analysis in close cooperation with the 
surgeon.[11] Our surgical management was conducted by 
3D virtual model surgery (VMO). This recent technique 
gives the clinician a better and more realistic patent of soft 
and hard tissue changes after various desired surgical plans 
compared to manual model surgery.[12] VMO employs the data 
obtained from CBCT and occlusal anatomy data from study 
models. It allows accurate surgical planning and movement 
of osteotomies utilizing surgical splints with eliminating the 
need for mock surgery on models.

Le Fort I osteotomy with forward repositioning of maxilla 
and BSSO with mandibular rotation on left side were 
performed utilizing titanium plates for fixation. Internal 

rigid fixation provides better stability in patients with 
bimaxillary osteotomies as compared to conventional 
nonrigid fixation methods.[13] During the 1st year after 
surgery, Class II treatments are more stable as compared 
to Class III procedures. In 1–5 years after surgery, changes 
in Class II patients are more frequent than that of Class III 
patients. Fewer dental changes are noted long term due to 
dental adaptation following skeletal changes.[14] Combined 
orthodontic-orthognathic treatment resulted in optimum 
facial harmony and function while addressing patient’s chief 
complaint of crowding.

conclusIon

This case report describes combined conventional orthodontic 
and orthognathic approach used to treat an adult male with dental 
and skeletal Class III malocclusion. The treatment included 
aligning and leveling the teeth in both arches, correction of the 
overbite and overjet, correction of dental midline and posterior 
crossbite, two-jaw surgery for the correction of the underlying 
skeletal abnormality, and postsurgical orthodontic treatment to 
treat the malocclusion. Custom lingual appliances were used 
to meet the patient’s demand for an esthetic treatment. Virtual 
surgical modeling provided a detailed planning and precise 
execution of the surgery. We suggest that multidisciplinary team 
approach is of utmost importance to achieve the best results 
while treating patients with skeletal discrepancies.
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