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CASE REPORT

Orthognathic Treatment of Skeletal Class III 
Malocclusion with Severe Facial Asymmetry

ABSTRACT

A 26-year, 9-month-old woman had chief complaints of mandibular protrusion and facial asymmetry. Extraoral examination indicated 
mandibular deviation to the left side, severe facial asymmetry, and a concave profile. Because the patient had a vertical maxillary 
height difference and an occlusal plane cant together with maxillary retrusion, a differential downgraft and advancement surgery 
with Lefort I osteotomy was planned. To correct the facial asymmetry and mandibular protrusion, concurrent bilateral sagittal split os-
teotomy was performed. Double-jaw surgical procedures, including maxillary and mandibular movements, are effective in correcting 
severe facial asymmetry and skeletal Class III malocclusion.
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INTRODUCTION

Facial asymmetry is one of the most challenging problems to correct in orthodontics. Congenital anomalies, 
temporomandibular disorders, and trauma to the face are the main factors to predispose patients to facial asym-
metry1,2; including mandibular deviation to the right or left side, which is also usually associated with a cant of 
the maxillary occlusal plane.3 The severity of the skeletal asymmetry determines the treatment model. In most 
cases, mandibular asymmetry is usually associated with an occlusal cant and cannot be treated without dou-
ble-jaw orthognathic surgery.4 The improvement of dentofacial deformities usually requires a combination of 
surgical and orthodontic treatment. 5

This case report presents the treatment of an adult woman with mandibular asymmetry, vertical maxillary asym-
metry, and severe midline deviation. The treatment included a differential maxillary downgraft and advance-
ment surgery with Lefort I osteotomy and mandibular rotation and set-back surgery with bilateral sagittal split 
osteotomy.

CASE PRESENTATION

A 26-year, 9-month-old woman had chief complaints of mandibular protrusion and facial asymmetry. The facial photo-
graphs of the patient indicated severe facial asymmetry with a mandibular deviation and a concave profile (Figure 1).  
Transverse canting of the maxillary occlusal plane seemed to be the cause of the facial asymmetry (Figure 2).

The mandibular dental midline was deviated 10 mm toward the left side according to the maxillary dental mid-
line, and the patient had both anterior and left posterior crossbites (Figure 1, 2). Intraoral examination showed 
Class III canine and molar relationships on the right side and Class II canine and Class I molar relationships on 
the left side. The overjet and overbite were −1.4 and 1 mm, respectively. According to Hayes-Nance analysis, 
there was a +4.5 mm arch length discrepancy on the maxillary arch and +8 mm arch length discrepancy on the 
mandibular arch.
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In the posteroanterior cephalometric radiograph evaluation, the 
mesial border of the maxillary right central incisor was compat-
ible, according to the facial midline. However, the mandibular 
dental midline was deviated 10 mm to the left side according 
to the facial midline, while the chin was deviated with a 10° 
angle. The maxillary occlusal plane inclined downward on the 
right side. Cephalometric analysis indicated Class III relationship 
(ANB, −4.8°), including maxillary retrusion (SNA, 78.9°) and man-
dibular protrusion (SNB, 83.7°), and a normal mandibular plane 
angle (FH-MP, 24.6°). The upper incisors were proclined (U1 to 
FH, 123.2°), whereas the lower incisors were retroclined (IMPA, 
78.8°) (Table 1). The panaromic radiograph showed a dimension 
discrepancy between the right and left condyle. In addition, the 
patient was missing her maxillary left second molar because of a 
case of caries about 6 years ago (Figure 3).

Treatment Planning
The treatment objectives were as follows: (1) to correct the skel-
etal discrepancy between the maxilla and mandibula; (2) to im-
prove the skeletal and dental midlines; (3) to achieve good facial 
esthetics and symmetry; (4) to obtain Class I canine and molar 
relationships, including a normal overjet and overbite.

The orthognathic surgery was unavoidable because of severe 
skeletal mandibular asymmetry. Therefore, we planned dou-
ble-jaw surgery for the patient. Owing to the vertical maxillary 
height difference between the right and left side and an occlu-
sal plane cant together with maxillary retrusion, a differential 
downgraft and advancement surgery with Lefort I osteotomy 
was planned. To correct the facial asymmetry and mandibular 
protrusion, concurrent bilateral sagittal split osteotomy was per-
formed.

Treatment Progress
The patient was referred to a periodontologist for evaluation before 
orthodontic treatment. Since the lower incisors were retroclined, 
a gingival graft was performed at the lower anterior region to 
avoid gingival recession after orthodontic treatment. The impact-
ed maxillary right and mandibular right and left third molars were 
extracted before surgery so as not to interfere with the surgical 
procedures. Full fixed 0.018-inch Roth prescribed appliances (For-
estadent; Pforzheim, Germany) were placed on the teeth in both 
arches. Leveling and aligning was initiated by 0.016-inch nickel-ti-
tanium archwire and continuing up to 0.016×0.022-inch stainless 
steel archwire placed just before surgery. During the 0.016×0.016-
inch stainless steel archwire placement, it was started to close the 
spaces in both arches. In the maxillary arch, the spaces were closed 
with moderate anchorage using rectangular archwires with closing 
loops. In the mandibular arch, two orthodontic miniscrews of 8 mm 
length and 1.4 mm dimensions (Medizintechnik Gmbh; Tuttlinaen,-
Germany) were inserted distal to the right and left lateral incisors 
for the protraction of the posterior segments in order to close the 
spaces without retracting the anterior teeth with an indirect mini-
mum anchorage method. After presurgical orthodontic treatment 

Table 1. Cephalometric variables at pretreatment (TO) and 
posttreatment (T1)

Measurement Pretreatment (T0) Posttreatment (T1)

SNA° 78.9° 81.4°

SNB° 83.7° 80.4°

ANB° -4.8° 1°

Max. Depth° 87.2° 89°

Convexity (mm) -5.2 mm 1 mm

MP-FH° 24.6° 27.9°

GoGnSn° 32.8° 35°

Mx1-FH° 123.2° 117.8°

Mx1-NA° 36° 29.3°

IMPA° 78.8° 83.9°

Md1-NB° 15.3° 19.2°

Overjet (mm) -1.4 mm 3.1 mm

Overbite (mm) 1 mm 2.1 mm

Low.Lip-E (mm) -3.9 mm -2.3 mm

Upp.Lip-E (mm) -5.8 mm -3.2 mm

Figure 1. Pretreatment extraoral and intraoral photographs

Figure 2. Pretreatment extraoral photograph showing the occlusal cant
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(Figure 4) for 1 year and 2 months, orthognathic surgery involving 
maxillary Lefort I osteotomy and mandibular bilateral sagittal split 
osteotomy was performed. The maxilla was downgrafted 3 mm 
on the left posterior segment and advanced 2 mm. The mandib-
ula was asymmetrically set back 6.5 mm on the right side and 3 
mm on the left side with rotational movement to the right side. 
Orthodontic treatment was started 6 weeks post-surgery and was 
completed after 5 months. Occlusal settling was performed with 
vertical elastics. The total treatment period was 20 months. For the 
retention protocol, fixed retainers and Hawley appliances were ap-
plied to both the maxillary and mandibular arches for about 1 year.

Treatment Results
As a result of advancement of the maxilla, setback, and trans-
verse rotation of the mandible, the facial esthetics were im-

proved (Figure 5). The anterior and left posterior crossbites were 
corrected, and the maxillary and mandibular midline was made 
coincident with each other. The posttreatment posteroanterior 
cephalometric radiograph indicated the correction of the canted 
occlusal plane and improvement of the mandibular symmetry 
(Figure 6). Class I canine and molar relationships were obtained 
at the end of the treatment. The posttreatment panoramic ra-
diograph showed no alveolar bone loss or apical root resorption 
(Figure 7). The posttreatment analysis revealed backward move-
ment of the mandible and anterior displacement of the maxilla 
(Figure 8) (Table 1).

DISCUSSION

The aims of the treatment in Class III malocclusion are to improve 
the facial esthetics and correct the malocclusion.6,7

Facial asymmetry is one of the most challenging problems in 
orthodontic treatment. Dental asymmetries without occlu-
sal cant can be treated by orthodontic mechanics, including 
diagonal and midline elastics or using asymmetric tooth-ex-
traction sequences.8,9 However, severe skeletal asymmetries, 
especially in Class III malocclusions, usually require a series 
of complex surgical procedures combined with orthodontic 
treatment.8,10,11

Figure 3. a-c. Pretreatment radiographs: (a) lateral cephalogram; (b) 
posteroanterior cephalogram; (c) panaromic radiograph

a

c

b

Figure 4. Preorthognathic surgery extraoral and intraoral photographs

Figure 5. Posttreatment extraoral and intraoral photographs

Figure 6. a, b. (a) Initial and (b) final posteroanterior radiographs 
with tracing

a b
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Facial asymmetry frequencies are in the upper, middle, and lower 
thirds of the face, respectively, with 5%, 36%, and 74% accord-
ing to the report of Severt and Proffit.12 Improvement of the facial 
profile in cases with severe facial asymmetry occurs with surgery 
to the mandibula. Bilateral sagittal split osteotomy is the most 
common procedure to surgically correct mandibular deformity. 13 
However, in such cases, it is usually necessary to correct the max-
illary cant. In conclusion, treatment exactly includes both Lefort 
I osteotomy and bilateral sagittal split ramus osteotomy, such as 
we carried out in our case.14

Because an association between proclination of the mandibular 
incisors and gingival recession has been shown by some stud-
ies15,16, we referred the patient to periodontology for a free gin-
gival graft at the lower anterior region to avoid gingival reces-
sion at the end of the treatment. Before orthognathic surgery, 
decompensation of the teeth and dental arches was necessary 
to manage the surgical phase, including sagittal movement and 
the asymmetric correction of the maxilla and mandible.17 There-
fore, the spaces in the maxillary and mandibular arches were 
closed, respectively, with moderate and minimum anchorage 
methods. In this manner, the inclinations of the maxillary and 

mandibular incisors were improved and decompensation was 
achieved before the orthognathic surgery. This allowed us to 
achieve a negative overjet to manage the manipulation of the 
jaws in the preoperative phase.

When double-jaw surgery is planned for an asymmetric case, the 
positioning of the maxilla is considered more crucial than the re-
positioning of the mandibula.18 In our patient, the maxillary com-
plex was vertically asymmetric between the right and left posterior 
segments. Besides this, our patient showed a normal mandibular 
plane angle. Therefore, we decided to reposition the left posterior 
segment of the maxilla inferiorly by almost 3 mm in order to elim-
inate the vertical asymmetry. Comparison of the initial and final 
posteroanterior cephalometric tracings (Figure 6) showed the im-
provement of the occlusal cant and vertical asymmetry. Since the 
pretreatment cephalometric measurements (Table 1) indicated 
both maxillary retrusion and mandibular protrusion, the Class III 
malocclusion was corrected by a combination of mandibular set-
back plus maxillary advancement. The mandibula was set back 6.5 
mm on the right side and 3 mm on the left side to achieve rota-
tional movement while the maxilla was advanced 2 mm.

CONCLUSION

Double-jaw surgical procedures, including maxillary and man-
dibular movements, were effective to correct severe facial asym-
metry and skeletal Class III malocclusion both in the horizontal 
and vertical directions, as shown in our case report.
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