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Case Report

Mandibular Deviation and Unilateral Posterior Crossbite
Treated with Intraoral Vertical Ramus Osteotomy
and Sagittal Split Ramus Osteotomy

Tetsutaro YamacucH! and Koutaro MAKI

Abstract : Adult patients with severe mandibular asymmetry are often treated
with a combination of surgery and orthodontic treatment to improve facial
esthetics and occlusion. Intraoral vertical ramus osteotomy is a useful surgical
procedure for mandibular setback in patients with mandibular prognathism
or mandibular asymmetry. A 17-year-old woman presented with a Class III
malocclusion with facial asymmetry and a unilateral posterior crossbite. The
patient was treated orthodontically with edgewise appliances and surgically
with intraoral vertical ramus osteotomy and sagittal split ramus osteotomy.
The combined surgical-orthodontic treatment resulted in facial symmetry and
optimal occlusion.
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Introduction

Compared with sagittal split ramus osteotomy (SSRO), intraoral vertical ramus osteotomy
(IVRO) with modified condylotomy results in a lower incidence of inferior alveolar nerve
damage"?, requires a shorter operation time®, and frequently affords a favorable relation-
ship between the condyle and articular disc thereby increasing the chance of improved

4-6)

temporomandibular joint (TMJ) symptoms IVRO is a suitable method for achieving

stable mandibular results in cases of severe asymmetry?® .

This case report demonstrates
the clinical value of a combination treatment using unilateral IVRO and SSRO in a patient

with facial asymmetry.
Case Report

A 17-year-old woman presented with midline deviation of her upper and lower incisors.
She had esthetic concerns about her mandibular asymmetry (Fig. 1). The patient had
received regular dental care and had undergone minimal restorative dentistry. She had no
history of trauma or serious illness, and no family history of disturbed tooth eruption or
mandibular asymmetry.
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Fig. 1. Facial photographs
A : Pre-treatment (age : 17y10mo). B : Post-treatment (age : 27y0mo).

Table 1. Cephalometric analysis

Angular measurements (°) Normal Pre-Treatment Post-Treatment
17y10mo 27y0mo

SNA 823 81.0 81.7
SNB 78.9 79.9 71.6
ANB 34 11 4.1
Gonial angle 1212 1181 118.8
Ramus inclination 87.1 86.4 87.7
Occlusal plane angle 114 6.5 13.6
U-1 FH plane angle 1111 1189 1114
FMA 288 24.5 26.5
IMPA 96.3 94.7 1072
FMIA 54.6 60.9 46.3

Linear measurements (mm)
A’-Ptm’ 48.3 46.9 48.8
Gn-Cd 119.3 118.7 117.7
Pog’-Go 712 78.9 714

Cd-Go 62.4 62.6 63.0
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Fig. 2. Intraoral photographs
A : Pre-treatment (age : 17y10mo). B : Post-treatment (age : 27y0mo).

The patient was diagnosed with a Class III skeletal malocclusion with overgrowth of the
mandible (SNB: Sella turcica- Nasion- Point B, 79.9°, ANB: Point A- Nasion- Point B,
+1.1°) (Table 1). The normal values in Table 1 were obtained from lizuka and Ishikawa
(3). A Class III occlusion was present on the right side and a Class II occlusion on the
left side (Fig. 2). Severe crowding of the maxillary arch was evident and the patient had a
unilateral posterior crossbite (Fig. 2). The upper dental midline was 40 mm to the right of
the facial midline, and the lower dental midline was 3.5 mm to the left of the facial midline
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(Fig. 2). The patient had normal jaw movement and no significant symptoms of temporo-
mandibular joint disorder (TMD).

The treatment objectives were to 1) establish a Class II molar relationship through
extraction of the upper first-premolar tooth on both sides, 2) obtain proper interdigitation, a
Class I canine relationship, and an ideal overbite and overjet, and 3) correct the mandibular
deviation and facial asymmetry.

Before the start of orthodontic treatment, an occlusal splint was placed in the maxilla to
establish a stable mandibular position (July 1998). Lower teeth were fitted with conven-
tional fixed appliances using 0.014-inch stainless steel edgewise arch brackets (October 1998).
Upper teeth were fitted with conventional fixed appliances using 0.014-inch stainless steel
edgewise arch brackets (January 1999). The mandibular left third molar and mandibular
left first molar were extracted (August 2001). SSRO and IVRO of the mandible were
then performed to correct the anteroposterior occlusion and facial asymmetry (March 2002).
The mandible was set back 70 mm on the right side by the SSRO and 1.0 mm on the left
side by the IVRO. After a l-week period of intermaxillary fixation, orthodontic treatment
was resumed. After release of fixation, the patient underwent neuromuscular and occlusal
rehabilitation for 3 months using elastic tractions. The force vectors for the elastic tractions
were vertical or light Class III. After final arch coordination and minimal occlusion equili-
bration were accomplished, all fixed appliances were removed and the patient was given
removable maxillary and mandibular retainers (September 2008).

Overall facial esthetics were improved by the mandibular setback (Fig. 1). The occlusal
result was excellent (Fig. 2), finishing with a Class I canine relationship. A Class II molar
relationship was accomplished on both sides following extraction of the upper first-premolar
teeth (Fig. 2). The final overbite and overjet relationships were ideal (Fig. 2), and the
posterior crossbite on the left side was improved. Maxillary and mandibular dental midlines
were rendered coincident with the facial midline. The mandible was moved 5 mm poste-
riorly (Fig. 3). Cephalometric improvements included an increase in the ANB angle from
1.1° to 4.1°, and a reduction in the upper incisal edge to Frankfurt horizontal plane angle
from 118.9° to 111.4° (Table 1).

Discussion

Orthognathic surgery is designed to correct skeletal imbalances in the craniofacial
region and to improve the functional maxillomandibular relationship®. IVRO has previ-

9,10) In

ously achieved stable mandibular results in cases of severe mandibular asymmetry
this case study, a combination of orthodontic treatment and unilateral IVRO and SSRO
improved both the occlusion and facial appearance.

Few studies have addressed postoperative stability following an IVRO procedure. In ani-
mal studies, an anterior open bite was found in all monkeys on release of the intermaxillary

fixation after IVRO, which may be related to “condylar sag” associated with the IVRO™.
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Fig. 3. Cephalometric superimposition (A: S-N at S, B: ZL-ZR line). Black line: pre-treatment
(age : 17y10mo) and dotted line : post-treatment (age : 27y0mo).

Although IVRO procedures are thought to favor the TMJ because of anterior-inferior
repositioning of the condyle, marked changes in backward rotation at the landmarks point B,
Pogonion, and Menton have been reported after release of the maxillomandibular fixation,
compared with cases undergoing SSRO'™. Patients with asymmetric Class III malocclusion
are more prone to horizontal relapse of the mandible, due to the difference in right and left
setback, and to mediolateral displacement in the posterior margin of the distal bone seg-

1315 Elastic tractions

ment while rotating the mandibular dentition to correct its deviation
play an important role in stability after IVRO and release of the maxillomandibular fixation,
and these devices should be used for at least 3 months after surgery to functionally control
the postsurgical mandibular positions'®.

Beyer and Lindauer'” suggested a maximum esthetically acceptable dental midline devia-
tion of 2.2 mm, with larger deviations easily detectable by most individuals. Similarly, Lai

and colleagues '

only included patients with mandibular midline deviations larger than
2mm when studying the stability of one-jaw surgery. The present case underwent successful
mandible rotation to correct the facial asymmetry with midline deviation, resulting in align-
ment of the maxillary and mandibular dental midlines with the facial midline.

Fortunately, this patient did not have TMD symptoms. Although the prevalence of TMD
has increased in general and orthodontic adult patients, the relationship between TMD and
dentofacial morphology remains controversial. Orthodontic patients with internal derange-

18)

ment of the TMJ often have vertical mandibular asymmetry ™, and a group of patients with

mandibular deviation greater than 4 mm showed a high incidence of severe TMD and facial
deviation”. Skeletal open bite or overjet greater than 6 to 7 mm, retruded cuspal posi-

tion / intercuspal position, occlusal slides greater than 4 mm, unilateral posterior crossbite, and
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5 or more missing posterior teeth might also be associated with TMD?>”,

In this case study, a patient with a Class III malocclusion, facial asymmetry, and a unilat-

eral posterior crossbite was successfully treated with a combination of surgical (IVRO and

SSRO) and orthodontic procedures, resulting in facial symmetry and optimal occlusion.
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