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[ABSTRACT]

[Introduction]

A lateral deviation of the mandible leads to aesthetic problems and impaired mastication because it
can result in a molar crossbite. Previous studies on participants with lateral deviations of the
mandible have identified characteristic patterns of masticatory movement (e.g., reversed and
crossover chewing patterns) that indicate that the masticatory movement exhibited by these
individuals is asymmetric. In addition, a previous study reported that chewing movements after
orthognathic surgery were similar to those in individuals with normal occlusion. Other reports
indicated that chewing patterns are not changed before and after orthognathic surgery. Thus, no
consistent findings have been obtained on how chewing movements are improved with orthognathic
surgery. Therefore, the aim of the this study was to determine the change in chewing pattern after
improvement in occlusion with orthognathic surgery and the relationship of improvement status in
chewing pattern after treatment with relapse.

The present study was conducted in the following two parts;.in the study 1, to investigate the
relationship between molar occlusion and chewing patterns in individuals with laterally deviated
mandibles and to, and in the study 2, to investigate the relationship between changes of masticatory
movement and changes of inclination of first molars was investigated in individuals after one year
retention.

[Materials and Methods]

The six degrees of freedom jaw-tracking system (Gnatho-Hexagraph III, GC, Tokyo Japan)was used
to measure the masticatory movement. The chewing pattern was classified as normal(N Type),
reversed(R Type), or crossover(C Type). And a three-dimensional digital scanner was used to obtain
3D data of Dental models, and to measure the axial inclination of the maxillary and mandibular first
molars.The study 1: 23 patients with mandibular deviation from the midline (4 mm or more) and

skeletal class 1 (0°<ANB<4°), were divided into two groups: normal bite (NB group: mean age:
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19.5+4.5 years) and crossbite (CB group: mean age: 25.1+5.1 years). The percentage of chewing
patterns on the affected side and the unaffected side were calculated. The chewing patterns were found
to be normally distributed in each group. Student’s t-test was used to test for the significant differences
between the groups for the width of the maxillary and mandibular dentition, palatal width, and axial
inclination of the maxillary and mandibular first molars on the affected side and the unaffected side.
In the study 2: 21 participants (mean age: 23.2+5.4 years) with a menton deviation >4 mm from the
midline. Changes in the masticatory movement patterns were measured from before treatment (T1) to
after treatment (T2) and from T2 to after 1 year or more retention (T3). The changes in the masticatory
movement patterns were analyzed using McNemar’s test. The differences in the axial inclination of
the maxillary and mandibular first molars and width of the dentition between cases involving normal,
crossover, and reversed chewing patterns were analyzed using Kruskal-Wallis and Mann—Whitney U
tests.

[Results]

1) In normal occlusion on the affected side, chowing pattern showed normal type, on the contrary,

in crossbite on the affected side, chowing pattern showed crossover type and reverse type chowing

patterns.

2) The width of the maxillary dentition and palatal width were significantly larger in normal bite

group than those in crossbite group. Also the difference maxillary dentition and mandibular

dentition was significantly larger in normal bite group than that in crossbite group.

3) In the inclination of mandibular molar axis on the affected side, normal bite group showed more

lingually inclination than that crossbite group. There was no significant difference on unaffected side

between two groups.

4) Six of the 15 participants with reversed chewing patterns on the affected side at T1 changed their

chewing patterns to normal chewing patterns by T2. There was a significant difference between T1

and T2 in the masticatory movement patterns on the affected sides. On the contrary, two of the 5

participants with reversed chewing patterns on the unaffected side at T1 changed their chewing
2



patterns to normal chewing patterns by T2. There were no significant differences in the patterns
between T1 and T2 on the unaffected sides.
5) On the affected side between T2 and T3, the changes in the inclination of the teeth and dental
arch widths were significantly greater for patients with reversed chewing patterns compared to
those with normal or crossover chewing patterns. Reversed chewing patterns showed a tendency to
relapse.
[ Conclusion]
A normal chewing pattern may lead to lingual inclination of the mandibular molars on the affected
side, and it may be a factor that prevents the onset of crossbite. After orthognathic surgery, in the
reverse type chewing pattern, the change of the tooth axis was large and a tendency of relapse was
observed. These results suggested that the masticatory movement pattern might be associated with

the stability of occlusion after orthognathic surgery.
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Table 1 EE+tEI7AICKADHER (mm)

{3z {8 JEfR A
mean s.d. mean s.d.
NB group (N=14)
Col-Me 112.1 9.8 117.6 95
Col-Go 60.9 53 64.1 40
Go—Me 60.8 6.7 65.0 8.5
CB group (N=9)
Col-Me 110.1 6.0 118.6 5.6
L e — 1
Col-Go 59.5 5.2 65.4 40
L % I—
Go—Me 58.4 44 63.1 6.5
NS : no significant NB % :Normal bite £, CB &% : Crossbite &
*:p <005 Col-Me: Col & Me O ZEH
* *%:p <0.01

Col-Go: Col & Go M R &
Go—Me: Go & Me O FREf

Table 2 PHIGEF)/\NI— DGR (%)
Normal bite B (N=14) Crossbite & (N=9)
{R AL {a JE{R LAl =RORE] JE{R LAl
100 92.8 0 55.6
N Type (14/14) (13/14) (0/9) (5/9)
0 0 444 11.1
C Type (0/14) 0/14) (4/9) (1/9)
0 7.2 55.6 33.3
R Type (0/14) (1/14) (5/9) (3/9)
N Type: Normal Type NB #f:Normal bite £, CB 2% : Crossbite £f

C Type: Cross Type
R Type: Reverse Type
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LT THEE-—XKEAEEIEFERELFBE - KEROZEIE
Table 3 BRIV ETEFE—KEAEEEER B LR
Normal bite ¥ (N=14) Crossbite £ (N=9)

mean s.d. mean s.d.
EEEEE A (mm)
L EEE IS E (U6-6CW) 53.3 35 50.0 3.7
I * 1
TEEESITEE (L6-6CW) 458 3.0 46.1 2.6
L+ TEEWEIIEFEEZE (UG-L6CW) 75 2.8 3.9 2.8
sk — 1
LEEE—KAK (U6GW) 36.9 29 33.6 3.3
AZEERE —_— x —
A E (degree)
{RAA _ ESE R e EhitE 71 5 96.0 48 98.6 4.0
JERAIAI ESE R A s EhtERl A 90.8 6.1 86.0 29
' * @ —
REAITSEREAREEEIER A 64.6 5.0 71.0 5.4
L e — ]
JERAGLAI T EE R A EhtE 71 £ 74.1 8.1 70.8 6.5
NS : no significant
*:p<0.05
* %:p<0.01
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X-axis

Occlusal pl

Figure 1. FEtE 77 ONAIAE K UVEHER

LO : Latero-Orbitale(Right side) LO* : Latero—Orbitale(Left side)

ANS : anterior nasal spine GO’ : FE{RAHLMAl Gonion

GO : {mAIf8l Gonion Me : Menton

MO: {R{Lf8l first molar Mo : FE{RALMA first molar

NC : BEHMOZEEH VRL: NC ZB YU KFEERLEETT HER
X-axis (KFEEZELR) © LO-LO Me fRHiE: VRL & Me DEEE#

Occlusal pl: Mo-Mo’ & X-axis DT AE
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N Type C Type R Type

Figure 3. MHIGEEI/ N2 —>2DH5E

N Type: AR EGRLAH o EIBEIH S LNEIEFRGBRIICARA > TREAL,
ZREPIDREMAFAOT HEE/ N2 —2

C Type: FHARFARBMARRT HEB/ N2 —2

R Type: BARAAEEAHS Normal Type &HMDEE/ 42—

Centric occlusion : (CO)

veaw

Figure 4. LT3REIIICH (T HEHAIIER

EREAE— KBS D IRAIBEETRRE ERE (U6-6CW)
EHREAE-—KEESTEBE T O EIBAR&RR = MR (U6GW)
TERZEAE— KB DA RERTE R Rk (L6-6CW)
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Figure 5. ORI DEHAIER

B REEEMERAT ETHEE-KAEOESTAED
ENOREENEHENDBITREFAEDOENGKRE
DEEE~NDBITRD 2 REEIERN LBMELTAHE,
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