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Asymmetry is commonly diagnosed in orthodontic clinical practice and is more or less 

perceived depending on its severity. In more severe cases, orthodontic-surgical treatment 

is the only treatment option. Although presurgical orthodontics is fundamental, occasion-

ally, the occlusion obtained after surgery is far from that planned, and the orthodontist must 

decide between surgical re-intervention or orthodontic finishing. This clinical report de-

scribes the case of an 18-year-old man, presenting a severe facial asymmetry with class III 

malocclusion, who underwent a surgical-orthodontic treatment. One week after orthog-

nathic surgery, the patient was reoperated because the intercuspation was different from 

the one obtained at the end of surgery. However, after the second surgery, the intercuspation 

was still far from what was planned. Despite that, at the end of treatment, a functional and 

stable occlusion was obtained, associated with a significant improvement in facial harmo-

ny and function. (Rev Port Estomatol Med Dent Cir Maxilofac. 2023;64(4):170-180)
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r e s u m o

Tratamento ortodôntico-cirúrgico na correção da assimetria facial: 
Desafios das fases cirúrgica e pós-cirúrgica

Palavras-chave:

Classe III

Assimetria facial

Ortodontia

Cirurgia ortognática

A assimetria facial é diagnosticada frequentemente na prática clínica ortodôntica, sen-

do mais ou menos percecionada consoante a severidade. Nos casos severos, o tratamen-

to ortodôntico-cirúrgico é a única possibilidade terapêutica. Uma correta preparação 

ortodôntica é fundamental, contudo, ocasionalmente o resultado obtido com a cirurgia 

não é o programado e o clínico tem de decidir entre a re-intervenção cirúrgica ou o aca-

bamento ortodôntico. Este trabalho descreve o caso de um paciente com 18 anos de 

idade, com classe III e assimetria mandibular severa, que foi submetido a um tratamen-

to ortodôntico-cirúrgico. Uma semana após a cirurgia ortognática, o paciente foi re-in-

tervencionado por a oclusão não ser a obtida no pós-operatório imediato. Contudo, mes-

mo após a segunda intervenção, a oclusão não foi a esperada. No entanto, no final do 

tratamento obteve-se uma oclusão funcional e estável, associada a uma melhoria signi-

ficativa da harmonia facial e da função. (Rev Port Estomatol Med Dent Cir Maxilofac. 

2023;64(4):170-180)
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Introduction

Asymmetry is commonly diagnosed in orthodontic clinical 
practice and is more or less perceived depending on its sever-
ity. It has been reported that all individuals have some crani-
ofacial asymmetry, including those perceived as “normal”.1 
Particularly, mandibular and chin point asymmetry are po-
tentially important factors in the perception of facial attrac-
tiveness.2,3 Deviations in the mandible are known as the most 
striking characteristic of disharmony, particularly the lateral 
displacement of the chin from the midsagittal plane.4 These 
deviations can have important psychological, functional, and 
aesthetic implications for patients, potentially affecting their 
self-esteem and quality of life.5,6

The accurate diagnosis of asymmetries is fundamental 
and must be based on clinical examination, photographic 
analysis, and radiographs. Traditionally, two-dimensional 
cephalometric radiographs were used.7 Nowadays, diagnosis 
and treatment planning of facial asymmetry can be performed 
through quantitative measurement of three-dimensional 
computed tomography (CT) images.2,8

Small facial asymmetries are common, and conventional or-
thodontic treatment is generally effective in correcting them. 
However, orthodontic-surgical treatment is needed in more se-
vere cases to ensure better functional and aesthetic results.9–12 
Occasionally, the occlusion obtained after surgery is far from that 
planned, and the orthodontist must decide between surgical 
re-intervention or orthodontic finishing, as reported in this case.

Case report

An 18-year-old man visited the Orthodontic Department at 
the University of Lisbon, in Portugal, referred by a maxillofa-

cial surgeon, with chief complaints of facial asymmetry. He 
reported no problems in his medical history but mentioned 
left temporomandibular joint (TMJ) clicking and an episode of 
right TMJ locking, without indicating pain. The patient said he 
was run over by a car when he was 5 years old and suffered 
multiple traumas.

Examination and pretreatment facial photographs showed 
a facial asymmetry with chin deviation to the left side, an in-
creased lower facial height, and a straight profile (Figure 1). A 
counterclockwise (CCW) canting of the occlusal plane and 
transversal and vertical asymmetry of oral commissures were 
also observed. The maxillary dental midline deviated 2.0 mm 
to the right from the facial midline, and the mandibular dental 
midline deviated 9.0 mm to the left from the facial midline. No 
discrepancies between centric relation and centric occlusion 
were detected.

Intraoral photographs and study casts (Figures 2 and 3) 
showed moderate crowding in the maxillary arch and severe 
crowding in the mandibular arch, and a molar and canine 
Class III relationship (-7 mm and -2 mm from the Class I 
position on the right and left sides, respectively). The overjet 
and overbite were -1 to 1 mm. Despite excessive lingual 
crown torque of the mandibular left posterior teeth, there 
was a posterior crossbite on the left side. An anterior cross-
bite was also present. Regarding the intra-arch sagittal sym-
metry, there was a mesial positioning of the left posterior 
teeth in the maxilla and a mesial positioning of the right 
posterior teeth in the mandible. In relation to the transversal 
symmetry, the left maxillary hemiarch was wider than the 
right hemiarch.

There was left TMJ clicking during mouth opening. Several 
interferences on the working and non-working sides were de-
tected due to the absence of canine guidance. All teeth, except 
the maxillary right first molar, were present. Maxillary third 
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Figure 1. Pretreatment facial photographs.

Figure 2. Pretreatment intraoral photographs.

Figure 3. Pretreatment study casts.
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molars were fully erupted, and the mandibular ones were par-
tially erupted and impacted on the distal side of the mandib-
ular second molars. No caries or other pathologies were ob-
served, and the periodontal tissues were healthy.

The CT images showed the extent of the mandibular skeletal 
asymmetry, which involved a chin deviation of 9.0 mm to the left 
(Figure 4). The lateral cephalometric analysis indicated a skeletal 
Class III pattern, resulting from both a slight retrognathic max-
illa and a prognathic mandible, and a hyperdivergent pattern 
(Figure 5; Table 1). The proclined maxillary and retroclined man-
dibular incisors represented a typical dentoalveolar compensa-
tion for a skeletal Class III malocclusion. The panoramic radio-
graph (OPG) showed an asymmetry in shape between the left and 
right temporomandibular joints (Figure 6). No family history of 
maxillary deficiency or mandibular prognathism was reported.

The following treatment objectives were established: 1) cor-
rect the maxilla and mandible discrepancy to obtain a harmo-
nious and pleasant facial appearance, 2) correct the maxillary 
canting and mandibular asymmetry to achieve facial symme-
try, 3) reduce lower anterior facial height, 4) achieve a Class I 

Figure 4. Pretreatment computed tomography images.

Figure 5. Pretreatment radiograph: lateral cephalogram.

Figure 6. Pretreatment radiograph: panoramic radiograph.

Table 1. Cephalometric analysis at pretreatment and 
posttreatment

Pretreatment Posttreatment Norm ± SD

Skeletal

NSBa (°)
SNA (°)
SNB (°)
ANB (°)
SN-PP (°)
SN-MP (°)
PP-MP (°)
FH-PP (°)
ArGoMe (°)

129
81
81
0
6

40
34
-1

128

130
82
80
2
2

39
37
-7

127

134 ± 5
82 ± 3

79.5 ± 3
2.5 ± 1.5

9 ±3
32 ± 5
23 ± 4
1 ± 4

130 ± 6 

Dental

Ui-SN (°)
Ui-PP (°)
Ui-NA (°)
Ui:NA (mm)
Li-MP (°)
Li-NB (°)
Li:NB (mm)
Ui-Li (°)
SN-OP (°)
Witts (mm)

111
117
29
7,6
88
29
6.8
121
17
-8

107
109
25
6,2
85
25
6.7
129
13

-0,2

103 ± 5
112 ± 5
22 ± 5
4 ± 2
95 ± 6
27 ± 5
5 ± 2

129 ± 8
16 ± 4
-1 ± 2

Soft tissue

Facial convexity angle (°)
Nasolabial angle (°)
Upper lip to E-line (mm)
Lower lip to E-line (mm)

15
104
-3.6

0

13
104
-2,4
-3,6

16 ± 5
105 ± 7
-5 ± 2.5
-3 ± 2.5

Ui – Upper incisor; Li – Lower incisor; SD – standard deviation.
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canine occlusion with a normal overjet and overbite, 5) achieve 
coincident skeletal and dental midlines, 6) coordinate the 
maxillary and mandibular arch forms, 7) resolve crowding and 
align the teeth, and 8) achieve occlusal stability and normal 
function. Because of the severe mandibular asymmetry, surgi-
cal jaws correction was the only valid treatment approach for 
achieving these objectives. Therefore, the treatment plan con-
sisted of orthodontic treatment with three premolars ex-
traction, incisors and lateral segments decompensation, and 
a two-jaw surgery approach: a LeFort 1 osteotomy with max-
illary advancement and asymmetric impaction on the frontal 
plane and a bilateral sagittal split ramus osteotomy (BSSO) 
with asymmetric setback of the mandible.

An orthodontic treatment without orthognathic surgery 
would not successfully correct the skeletal discrepancy, the 
functional balance, and the facial asymmetry. Therefore, bi-
maxillary orthognathic surgery was inevitable. Since the facial 
asymmetry affected both the mandible and the maxilla, the 
possibility of having single-jaw surgery with only a mandibu-
lar setback was rejected. The premolar extraction was planned 
due to crowding and sagittal asymmetry of both arches. The 
extraction of the mandibular first molars was rejected due to 
the lower third molars’ inclination and the extended treat-
ment time that would be required to close the space and up-
right these molars.

The initial phase of treatment involved bonding of 0.018-in 
slot fixed orthodontic appliances on all teeth (Figure 7) and 
extraction of teeth 25, 35, 45, 28, and 38. Orthodontic alignment 
and leveling of the maxillary and mandibular dental arches 

were performed with 0.014-in and 0.016-in nickel-titanium 
archwires. Subsequently, 0.016 x 0.022-in stainless-steel arch-
wires were placed, and space was created for teeth 12, 32, and 
33 with nickel-titanium open coils (Figure 8). The remaining 
spaces were closed with power chains. Class II intermaxillary 
elastics were used to prevent retroinclination of the lower in-
cisors when closing spaces and to increase the surgical move-
ment’s magnitude (Figure 9). Arch coordination was evaluated 
through progress study casts (Figure 10).

After 14 appointments, the patient was referred for orthog-
nathic surgery (Figures 11, 12, and 13). The surgical procedure 
included a 2-mm maxillary advancement with asymmetric 
maxillary impaction (4 mm and 2 mm on the right and left 
side, respectively), and a BSSO with an asymmetric setback of 
the mandible (10 mm ostectomy on the right side) was per-
formed.

Four days after the surgery (Figure 14), the surgical team 
decided to reoperate the patient because the intercuspation 
was different from the one obtained at the end of surgery. 
However, one week after the second surgery, the intercuspa-
tion was still far from the study casts’ simulated occlusion 
(Figure 10). Moreover, the patient presented a 2-mm anterior 
open bite (Figure 11) with no contacts from cuspid to cuspid, 
a 2-mm deviation of the mandible to the previous asymmetry, 
and a 2-mm Class III relationship on the right side. He was 
asked to use vertical intermaxillary elastics on both sides and 
Class III elastics on the right side (Figure 15). A few weeks lat-
er, his occlusion showed improvement. Finishing and detailing 
were done with intermaxillary elastics and springs on 0.016 x 

Figure 7. Presurgical intraoral photographs of treatment progress (bonding appointment).

Figure 8. Presurgical intraoral photographs of treatment progress (routine appointment number 4).
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0.022-in stainless-steel wires (Figure 16). Before the end of the 
treatment, the patient returned to surgery to remove the man-
dibular right fixation plate due to discomfort, and a genioplas-
ty was performed at the same time.

After 34 appointments of active treatment, fixed applianc-
es were removed (Figures 17 and 18). Maxillary and mandibu-
lar fixed retainers were fabricated with 0.0215-in coaxial wire 
and bonded from the left lateral incisor to the right lateral 

Figure 11. Lateral cephalograms: A) at the end of the presurgical phase; B) after the second orthognathic surgery.

Figure 9. Presurgical intraoral photographs of treatment progress (routine appointment number 11).

Figure 10. Presurgical study casts simulating postsurgical occlusion.
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incisor and from the left canine to the right canine, respective-
ly. The maxillary arch was also retained with a Hawley-type 
removable appliance, and the patient was instructed to use it 
for 12 hours in the first six months and then only at night.

At the end of active treatment, aesthetic and functional 
results were achieved. The occlusion was finished with Class 
I canine on both sides, Class III molar on the right, and Class I 
molar on the left (Figures 17 and 18). Overbite and overjet were 

Figure 12. Presurgical facial photographs (patient ready for surgical phase).

Figure 13. Presurgical intraoral photographs (patient ready for surgical phase).
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ideal, and maxillary and mandibular dental midlines coincid-
ed with the facial midline. The patient’s facial appearance im-
proved significantly with symmetrical smile, oral commis-
sures, and mandible (Figure 19).

Cephalometric measurements (Table 1) showed that skel-
etal and dental objectives were achieved. Cephalometric su-
perimpositions (Figure 20) of pretreatment and posttreatment 
radiographs showed that, at surgery, the maxillary impaction 
occurred only anteriorly, promoting a CCW rotation of the pal-
atal plane and a skeletal open bite.

On the posttreatment OPG, external apical root resorptions 
(EARRs) were detected on maxillary and mandibular anterior 

teeth (Figure 21). There were no clinical symptoms or signs 
regarding the TMJ.

Discussion and conclusions

The patient presented maxillary and mandibular dental and 
arch compensations on both sagittal and transverse planes, 
the first due to the skeletal Class III and the second probably 
due to the development of asymmetry during his growth.7,10,13 
The primary goal of presurgical orthodontic treatment is to 
eliminate dental compensations for the skeletal deform-
ity,7,10,14,15 thus achieving a stable occlusal relationship and 
ensuring stability after surgery.7,15 If the preoperative ortho-
dontic treatment does not correct the transverse dental com-
pensation, the facial asymmetry will remain, even if the sur-
gery produces satisfactory occlusion.10,16,17 The patient facial 
asymmetry was more pronounced in the mandible than the 
maxilla, which agrees with the study by Haraguchi.4

In orthognathic surgery, various intraoperative and post-
operative complications may occur. Unfortunately, predicting 
which patients will experience a specific complication is im-
possible.18 In this case report, at the end of the surgery, there 
was an anterior open bite and the increased lower facial height 
remained. This situation led to extending the postsurgical 
phase by months. Postsurgical malocclusion is not uncommon 
and becomes readily evident in the early postoperative period. 
Minimal early relapsing can often be managed by intermaxil-
lary elastics and/or orthopedic appliances. A more significant 
recurrence of the initial preoperative occlusion requires a new 

Figure 15. Postsurgical intraoral photographs of treatment progress (after the second surgery).

Figure 14. Postsurgical intraoral photograph of 
treatment progress (after the first surgery).

Figure 16. Postsurgical intraoral photographs of treatment progress (routine appointment number 27).
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Figure 17. Posttreatment intraoral photographs.

Figure 18. Posttreatment study casts.

Figure 19. Posttreatment facial photographs.
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surgery. In most circumstances, early relapse occurs as a result 
of one or more of the following: inadequate mobilization of the 
repositioned jaws; bony interferences and instability not ap-
preciated during the repositioning; condyles dislodged from 
the glenoid fossa at the time of fixation; and failure of the 
internal plate/screw fixation systems.19

On posttreatment OPG, EARRs were detected on maxillary and 
mandibular anterior teeth, probably due to the increased treat-
ment time,20 or individual susceptibility.21,22 It is important to high-
light that OPG has been shown to overestimate the amount of 
tooth loss by 20% or more compared with periapical radiographs.23

All skeletal and dental parameters seem to suggest stabil-
ity, except for overbite, which is expected to decrease slightly 
due to the orthodontic postsurgical extrusion of the incisors 
in order to adjust the occlusion.24

Despite the occlusion obtained after surgery, the final in-
tercuspation was excellent, and the patient was very satisfied 
with his appearance and normal oral function.
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