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SIMULTANEOUS SURGICAL REPOSITIONING
OF THE MAXILLA, MANDIBLE, AND CHIN

Jae-Hwy Lee, Ho-Jun Lee, Byung-Nam Hwang, Jeong-Keun Lee

Dept. Dentistry, School of Medicine, Ajou University

The challanges to achieve three dimensional facial proportionality and occlusal stability in
many patients with complex dentofacial deformity have been met by the development and use
of the maxilla, mandible, and chin surgery techniques in combination with efficient orthodontic
treatment. There is a clinical, biological, and biomechanical foundation for simultaneous surgical
repositioning of the maxilla, mandible, and chin in a significant proportion of adult and adoles-

“cent patients. A combination of the surgical and orthodontic approach may provide increased
treatment efficiencies and optimal esthetic results.

" Art and science to determine the treatment objectives, specifically, the desived soft tissue changes
are firstly established by using the clinician’s “esthetic sense” of the facial beauty and proportion
aided to a few cephalometric guidelines. In this sense, the dependence on the clinician’s “esthetic
eve” by Dr. Bell is morve important in analyzing the facial proportion than the satisfaction
of rigid cephalometric norms. ’

The purpose of this article was to elucidate the indication for simultaneous surgical repositio-
ning of the maxilla, mandible, and chin, and to describe the clinical cephalometric analysis
for orthognathic surgery.

Representative 6 case reports were presented and discussed to illustrate the esthetic, orthodontic,
and surgical treatment objectives with long-term follow-up.

Key Words . Simultaneous surgical repositioning, Maxilla, Mandible, Chin, Esthetic sense,
Esthetic eye
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FRASZEAL Bellol] 93] AI¢E 1) Asse-

ssment of vertical facial proportions, 2) Asses-
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Table 1. Patients who underwent simultaneous surgical repositioning of maxilla, mandible, and chin

Duration of Duration of Intermaxillary
No. of presurgical postsurgical Fixation fixation . Follow-up
. e/S . . . Complication )
Patients Age/Sex orthodontic orthodontic method period ompicay period
treatment treatment
Mx:plate&screw
1 21/M 10 months 5 months Mn:plate&screw 2 weeks no 3 years
Chin:wire 10 months
Mx:plate&screw
2 18/F 13 months 3 months Mn:screw only 2 weeks no 2 years
Chin:wire 10 months
Mx:plate&screw
3 16/F 6 months 4 months Mn:plate&screw 2 weeks no 2 years
Chin:wire 4 months
no no  Mx:plate&screw
4 19/F treatment treatment Mn:plate&screw 2 weeks no 1 years
Chin:wire 10 months
Mzx:plate&screw temporary
5 24/M 7 months 6 months Mn:plate&screw 2 weeks numbness 8months
Chin:wire
Mx:plate&screw
6 19/M 8 months 3 months Mn:wire 6 weeks no 6 months

Chin:wire
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Fig. 1 Cephalometric analysis for assessment of vertical facial proportions,
anteroposterior facial proportions, and incisor position

Table 2. Cephalometric landmarks

G{(glabella) The most prominent soft tissue point on the midsagittal plane
of the forehead
Sn(subnasale) The point at which the nasal columella merges with the upper

cutaneous lip in the midsagittal plane

Stm,(stomion superior)

The lowest point on the vermilion of the upper lip

Stmi(stomion inferior)

The uppermost point on the vermilion of the lower lip

Me’(soft tissue menton)

The lower point on the contour of the soft tissue chin found
by dropping a perpendicular line from the horizontal plane
through menton

ULP(upper lip prominence)

The most anterior point on the upper lip

LLP(lower lip prominence)

The most anterior point on the lower lip

1/

Upper central incisor

/1

Lower central incisor

Po’(soft tissue pogonion)

The most anterior point on the soft tissue chin

Go(gonion)

The external angle of the mandible, located by bisecting the
angle formed by tangents to the posterior border of the ramus
and the inferior border of the mandible

Me(menton) The most inferior point on the symphysis of the mandible
in the median plane

ANS Anterior nasal spine

PNS Posterior nasal spine
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Table 3. Cephalometric valuables

1. Assessment of vertical facial proportions

1/-Stm, = 2 to 4mm

Upper incisor tooth exposure

G-Sn

Upper facial height

Sn-Me’ (G-Sn/Sn-Me’ =1:1)

Lower facial height

Sn-Stm,

Upper lip length

Stm-Me’ (Sn-Stm, / Stm-Me’ = 1: 2)

Lower lip and chin height

ILG =2 to 4mm

Interlabial gap

2. Assessment of anteroposterior facial proportions

SnV-ULP =1 to 2mm

Anteropsterior position of the upper lip

SnV-LLP = 0 to -1mm

Anteropsterior position of the lower lip

SnV-Po' = -1 to -4mn

Anteropsterior position of the chin

ULD-Sn-HP = 96° to 98°

Upper lip drape

3. Assessment of incisor position

1/-HP = 114° to 116°

Upper incisor position

1/-PP = 110° + 5°

Upper incisor position

/1-GoMe = 95° + 5¢

Lower incisor position

m, &

o
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1) Clinical Examination

214 GAFAZE AR AP AF
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7ve] 3 IAZTINF BV FHE glol A
AFHQ GE71es FgEIPed, FeF &

A7A o 3d 10712 #RFo|T.

2) Cephalometric Analysis
(DVertial facial proportion
1/-Stms= 2.5mm
G-Sn/Sn-Me'=1:1
Sn-Stm, / Stm-Me’=1: 2.3
Interlabial gap=1.5mm
@Anteroposterior proportion
SnV-ULP=2.0mn
SnV-LLP=2.0mm
SnV-Po’=-12.0mm
ULD to HP=90°
(®Position of incisor tooth
1/-HP=116°
1/-PP=121°
/1 to GoMe=88°
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3) Surgical Treatment
(DMaxillary cantings s|&3HaAA gt A

XE FALE posterior impactiong ¢
3 ete] Le Fort I typed Sd9&

@738ttt =389} class I canine &
molar relationship$ 41, 34 H|o)
AL 43y A% sty FFA A
28 Idde

®@olF 2T E F7M711, °ofy +3
I7RE AN, AALHE o)FH
& $% reduction and advancement
genioplasty

4) Follow-up
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1) Clinical Examination
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Fig. 2 Case 1, Lateral facial appea-
rance before and after surgi-
cal treatment

Fig. 3 Case 1, Occlusion before and
after surgical treatment
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Normal P—
Before surgical treatment @ ~w-vess s emen
After surgical treatment @ w-==ssmee———

Fig. 4 Case 2, Superimposed cephalometric
tracting before and after sugical treat-
ment

2) Cephalometric Analysis
(Vertial facial proportion
1/-Stm,= Omm
G-Sn/Sn-Me'=111
Sn-Stm, / Stm-Me'=1 1 1.9
Interlabial gap=3mm
@ Anteroposterior proportion
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SnV-ULP=8.5mm

SnV-LLP=28.0mn

SnV-Po’=-5,0mm

ULD to HP=120°
(®Position of incisor tooth

1/-HP=119°

1/-PP=120°

/1 to GoMe=_86°

3) Surgical Treatment

Ode gt oz AYA AFIEA
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4) Follow-up
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1) Clinical Examination
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2) Cephalometric Analysis

(DVertial facial proportion
1/-Stms=4.0mm
G-Sn/Sn-Me'=1:1
Sn-Stm, / Stm-Me’=1: 2
Interlabial gap=1.5mm

(@Anteroposterior proportion
SnV-ULP=6.0mm

Fig. 5 Case 2, Lateral facial appea-
rance before and after surgi-
cal treatment

Fig. 6 Case 2, Overbite and overjet
before and after sugical treat-
ment

SnV-LLP=7.0mn

SnV-Po’=-8.5mm

ULD to HP=129°
®@Position of incisor tooth

1/-HP=120°

1/-PP=122¢

/1 to GoMe=97°

3) Surgical Treatment
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4) Follow-up
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Fig. 7 Case 3, Frontal facial appea-
rance before and after surgi-
cal treatment

Fig. 8 Case 3, Lateral facial appea-
rance before and after surgi-
cal treatment
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1) Clinical Examination
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2) Cephalometric Analysis
(DVertial facial proportion
1/-Stms= 6.0mm
G-Sn/Sn-Me'=1:1
Sn-Stm, / Stm;-Me’'=1: 2
Interlabial gap=12mm
@Anteroposterior proportion

SnV-ULP=9.0mm
SnV-LLP=14 5mm
SnV-Po’=(0mm

ULD to HP=120°
(®Position of incisor tooth

1/-HP=124°

1/-PP=129°

/1 to GoMe=284°

3) Surgical Treatment
ORGZ 3 A4S s43AA lip-to-
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4) Follow-up
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1) Clinical Examination
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Fig.9 Case 4, Frontal facial appea-
rance before and after surgi-
cal treatment
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2) Cephalometric Analysis
(DVertial facial proportion
1/-Stms= 1.0mm
G-Sn/Sn-Me'=1:1
Sn-Stm. / Stm-Me’=1: 2
Interlabial gap=1.0mm
@Anteroposterior proportion
SnV-ULP=_8.5mm
SnV-LLP=12mm
SnV-Po’=9.5mm
ULD to HP=109°
(®Position of incisor tooth
1/-HP=122°
1/-PP=126°
/1 to GoMe=91°

3) Surgical Treatment
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Fig. 10 Case 4, Occlusion before and
after surgical treatment
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Pol o2 FHANE o]RE Ao
A2 A1717) A8 reduction & advance-
ment genioplasty

4) Follow-up
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1) Clinical Examination
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2) Cephalometric Analysis
(DVertial facial proportion
1/-Stms=4.0mm
G-Sn/Sn-Me'=1:1
Sn-Stm, / Stmi-Me'=1: 2.7
Interlabial gap=1.0mm
@Anteroposterior proportion
SnV-ULP =4.0mm
SnV-LLP=5.0mn
SnV-Po’=5.5mm
ULD to HP=115°
(®Position of incisor tooth
1/-HP=112°
1/-PP=113°
/1 to GoMe=77°

3) Surgical Treatment
O3E cantinge 43 EAM AXNE F
Ao 2 3 posterior impactionS €13} Le
Fort I typed 2du&

Fig. 11 Case 5, Frontal facial appea-
rance before and after sur-
gical treatment

Fig. 12 Case 5, Occlusion before and
after surgical treatment
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reduction genioplasty & midline correc-
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4) Follow-up
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Fig. 13 Case 6, Lateral facial appea-
rance before and after sur-
gical treatment

Fig. 14 Case 6, Lateral cephalomet-
ric radiograph before and
after surgical treatment
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