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CASE REPORT
A 19-year-old male patient sought an orthodontic assessment 
because he had been in orthodontic treatment with another 
professional for 4.5 years and was discontent with the results. The 
patient’s main complaints were the inability to chew properly and 
aesthetic dissatisfaction.

Extraoral examination revealed a concave profile associated with 
anteroposterior deficiency of maxilla, long face with the lower third 
increased, and little exposure of the maxillary incisors at rest and 
when smiling [Table/Fig-1]. Intraorally, the patient presented a Class 
III molar relationship bilaterally, overbite of -2.5 mm, overjet of -1 
mm, anterior and posterior open bite with contact only between 
the first maxillary molars and second mandibular molars, maxillary 
midline deviated 1 mm to the right, accentuated curve of Spee, all 
permanent teeth erupted but with an important space deficiency for 
the correct positioning of teeth 35 and 45, and moderate gingival 
recession on tooth 23. An orthodontic appliance was bonded to 
both arches (from tooth 15 to 26 in the upper arch with a continuous 
archwire and from tooth 36 to 46 in the lower arch and a continuous 
archwire positioned from tooth 34 to 36). Teeth 16, 17, 27, 35, 45, 
37, and 47 were not included in the assembly of the appliance 
[Table/Fig-2].

The panoramic radiograph revealed a lack of root parallelism 
in both arches, an evident lack of space for the proper 
positioning of the mandibular second premolars, and all 
maxillary and mandibular third molars erupted [Table/Fig-3]. The 
cephalometric analysis revealed skeletal Class III malocclusion 
(ANB: -2º and Wits: -5.7 mm) with maxillary (SNA: 74.6o) and 
mandibular (SNB: 76.6o) retrusion as well as a dolichofacial 
pattern (SN.GoGn: 46.8o; FMA: 39.6o). The maxillary incisors 
were protruded and projected (1-NA: 7.8 mm; 1.NA: 25.3o), 
whereas the mandibular incisors were slightly protruded and 
retroclined (1-NB: 4.5 mm; 1.NB: 21.6o), with an interincisal 
angle of 135.2o. The upper and lower lips were retracted (UL-S: 
-5 mm; LL-S: -2 mm) [Table/Fig-4].

Treatment Objectives
The treatment objectives were to achieve satisfactory functional 
occlusion, aesthetic smile, and face balance.
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ABSTRACT
Surgical-orthodontic treatment for the correction of skeletal Class III malocclusion and concomitant open bite is challenging due 
to the probability of postsurgical relapse. The present case (19 year-old male) describes successful surgical-orthodontic treatment 
for the correction of Class III malocclusion with anterior and posterior open bite. Treatment consisted of the use of an Edgewise 
fixed appliance (0.022” × 0.028”) and bimaxillary orthognathic surgery. Treatment resulted in bilateral Class I molar and canine 
relationships, normal overjet and overbite, the correction of anterior and posterior open bite, alignment of the midlines, leveling of the 
curve of Spee, satisfactory facial harmony, and passive lip seal. The correct diagnosis as well as the proper indication and execution 
of orthodontic and surgical treatments enabled the achievement of satisfactory functional and facial results and smile esthetics.

[Table/Fig-1]: Pretreatment extraoral photographs. a: Lateral, b: Frontal, c: Smile.

Treatment Alternatives
alternative 1: orthognathic surgery with traditional presurgical 
orthodontic preparation and postsurgical finalization

alternative 2: orthognathic surgery with anticipated benefit 
(“surgery first”)
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The space opening for the positioning of teeth 35 and 45 was 
performed by verticalization and distalization of the mandibular first 
and second molars with boot loops and tip back bends using 0.016” 
to 0.020” stainless-steel wires, combined with decompensation and 
projection of the mandibular incisors. After the space opening, teeth 
35 and 45 were included in the orthodontic archwires using mesial 
and distal boot loops. The deviation of the mandibular occlusal 
plane was corrected by the proper positioning of the orthodontic 
accessories. Leveling of the curve of Spee of the lower arch was 
achieved by intrusion of the antero-inferior segment, verticalization 
and intrusion of the second molars, verticalization of the first 
molars and extrusion of the premolars bilaterally. All movements 
were performed without the use of Temporary Anchorage Devices 
(TADs).

Coordinated maxillary and mandibular presurgical 0.019” × 0.025” 
stainless-steel archwires were placed. In this step, presurgical 
molding was performed for the evaluation of the orthodontic 
preparation. This step lasted three years and two months and 
overjet of -3 mm was achieved [Table/Fig-5-7].

[Table/Fig-2]: Pretreatment intraoral photographs. a: Right-side, b: Frontal, 
c: Left-side, d: Upper occlusal, e: Lower occlusal.

[Table/Fig-3]: Panoramic radiograph pretreatment.

[Table/Fig-4]: Lateral cephalometric radiograph (a), and pretreatment cephalometric 
tracing (b).

alternative 3: no intervention

The first alternative was selected because of the expertise of 
the orthodontist and the surgeon. This treatment plan with fixed 
appliance could resolve the patient’s malocclusion and wishes.

Treatment Process
New Edgewise Standard orthodontic brackets (Abzil Edgewise 
Standard 0.022”x0.028”, Sumaré, São Paulo, Brazil) were used 
including all teeth. In this phase, extractions of the maxillary and 
mandibular third molars were performed, followed by the alignment 
and leveling phase with 0.012” and 0.014” Nickel Titanium (NiTi) 
archwire and coordinated upper and lower 0.016”, 0.018”, and 
0.020” stainless-steel archwires.

[Table/Fig-5]: Presurgery extraoral photographs. a: Lateral; b: Frontal; c: Smile.

With the occlusion prepared, the patient was advised for bimaxillary 
orthognathic surgery, with the advancement, posterior impaction 
and anterior lowering of the maxilla as well as the mild advancement 
and counterclockwise turn of the mandible and advancement of 
the chin [Table/Fig-8,9]. The postsurgical orthodontic phase of 
treatment lasted seven months, in which new stainless-steel 0.020” 
and 0.019” × 0.025” archwires were used until the achievement of 
ideal occlusion, functional, and aesthetic results.

After the removal of the fixed appliance, a wrap-around maxillary 
retainer was made with 0.9 mm wire, with the indication for use 24 
hours per day for the first 12 months and night-time use from the 
12th to 24th month. In the lower arch, retention was performed with 
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[Table/Fig-6]: Presurgery intraoral photographs. a: Right-side; b: Frontal; c: Left-
side; d: Upper occlusal; e: Lower occlusal.

[Table/Fig-7]: Lateral cephalometric radiograph (a), and presurgery cephalometric 
tracing (b).

[Table/Fig-8]: Postsurgery extraoral photographs. a: Lateral; b: Frontal; c: Smile.

[Table/Fig-9]: Postsurgery intraoral photographs. a: Right-side; b: Frontal; C: Left-
side; D: Upper occlusal; E: Lower occlusal.

0.020” wire bonded canine to canine, as well as wires of the same 
caliber bonded vestibularly on teeth 36 to 34 and 46 to 44 to ensure 
the positioning of teeth 35 and 45.

Treatment Results
Treatment resulted in bilateral Class I molar and canine relationships, 
30% overbite and overjet of 2 mm, the correction of anterior and 
posterior open bite, alignment of the midlines, leveling of the 
curve of Spee, decompensation of the lower incisors, and the 
inclusion of teeth 35 and 45 in the dental arch. Despite all efforts 
to avoid its progression, an increase in gingival recession occurred 
on tooth 23.

Satisfactory facial harmony and passive lip seal were obtained 
[Table/Fig-10,11]. The lower third of the face was reduced. The final 
panoramic radiograph revealed satisfactory root parallelism and apical 
root rounding on some teeth, as expected at the end of orthodontic 
treatment [Table/Fig-12]. [Table/Fig-13] shows the cephalometric 
measurements from the beginning to the end of the treatment.

DISCUSSION
Class III malocclusion, which was first described by Angle E [1], 
is considered a clinical challenge for orthodontists even today [2], 
as anterior open bite [3-6]. The treatment of Class III malocclusion 
with concomitant anterior open bite by orthodontics alone may not 
achieve satisfactory functional and aesthetic results if the underlying 
causes of the deformity are not addressed [7,8]. Thus, the 

orthodontic-surgical approach is indicated for such cases [9]. In the 
present case report, the patient presented with an increased vertical 
dimension, skeletal Class III malocclusion and skeletal anterior open 
bite, suggesting the need for orthodontic-surgical intervention to 
achieve satisfactory functional and aesthetic results.
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[Table/Fig-11]: Post-treatment intraoral photographs. a: Right-side, b: frontal, 
c: Left-side, d: Upper occlusal, e: Lower occlusal.

[Table/Fig-12]: Final panoramic radiograph (a), lateral cephalometric radiograph 
(b), and superimposition cephalometric tracing (c).

measure norm author Pretreatment Presurgery Post-treatment

SNA (º) 82 Steiner 74.6 75.6 77.8

SNB (º) 80 Steiner 76.6 78.2 78.7

ANB (º) 2 Steiner - 2 - 2.6 - 0.9

AO-BO (mm) -1 a 0 Jacobson - 5.7 -11 -5

Convex (º) 0 Downs -6.2 -7.8 4

Y-axis (º) 59.9 Downs 70.8 72.1 70.9

Facial (º) 87.8 Downs 83 88.2 82.3

SN.GoGn (º) 32 Steiner 46.8 40.2 40.4

SN.OclPl (º) 14 Steiner 17.4 24 17.8

FMA (º) 25 Tweed 39.6 39.7 35.1

IMPA (º) 87 Tweed 78.1 93.1 83

1.NA (º) 22 Steiner 25.3 30.3 23.6

1-NA (mm) 4 Steiner 7.8 7.2 8.6

1.NB (º) 25 Steiner 21.6 31.5 24.2

1-NB (mm) 4 Steiner 4.5 6.9 3

1.1 (º) 131 Steiner 135.2 121.1 133.1

LS-S (mm) 0 Steiner - 5 - 7 -4

LI-S (mm) 0 Steiner - 2 - 0.8 -3.1

Z-Angle (º) 75 Marrifield 74 74.7 76.4

[Table/Fig-13]: Cephalometric measurements.
SNA: Sella, Nasion, A point; SNB: Sella, Nasion, B point; ANB: A point, Nasion, B point; IMPA: 
Angle between long axis of lower incisor and mandibular plane angle; FMA: Frankfort Mandibular 
plane Angle; SN.OclPl: SN to Occlusal Plane Angle; NA: Nasion; SN.GoGn: SN to Gonion Gnathion

could generate important premature contacts if surgery has been 
performed first. Obviously, such a decision was made jointly 
between the orthodontist and oral-maxillofacial surgeon.

CONCLUSION(S)
The main factors that contributed to the favourable functional 
and aesthetic results of this treatment were the correct diagnosis, 
adequate orthodontic and surgical approaches, the application of 
precise forces, as well as the indication and appropriate use of the 
planned retention.
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[Table/Fig-10]: Post-treatment extraoral photographs. a: Lateral, b: Frontal, c: Smile.

Regarding the surgical technique, rotation of the occlusal plane 
in the clockwise direction can generate a more stable result for 
the correction of the anterior open bite compared to the upward 
repositioning of the maxilla as a whole together with mandibular 
rotation in the counterclockwise direction [10,11]. In the present 
clinical case, clockwise rotation on the palatal plane was performed, 
favouring the stability of the correction of the anterior open bite. 
Moreover, conventional presurgical orthodontic preparation was 
chosen in this case due to the need for leveling the curve of Spee 
and creating space for the positioning of teeth 35 and 45, which 
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