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The effect of lateral mandibular deviation on the mandible
of growing rat.
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(Chief: Prof. Hideshi ISHII)

Abstract

Lateral deviation of the mandible occuring during growth appears to cause
asymmetrical growth of the dentofacial complex containing the mandible. In this study,
a mandibular lateral shift was induced on a growing rat with a posterior inclined plane,
and the influence to the growth of the mandible was discussed.

As experimental animals, Wistar albino rats were used. For the experimental group,
the posterior incliend plane made of silver alloy was worn to the maxilla, to shift the
mandible laterally.

The experimental periods were 3, 7, 21, and 42 days. After these periods, the
animals were sacrificed and morphologically and histologically examined.

Results were as follows. ,

1. With the dental change, the mandibular molars in the side with interference were
inclined lingually. The degree increased gradually with time.
The mandibular midline shifted to the uninterfered side and the incisal edge of the
maxillary incisors were worn, inclining to the uninterfered upper side.
2 . In the initial stage of this experiment, the mandibular shape showed transformation.
In the 7, 21, and 42 days groups, the width of the condyle in the side with

interference decreased, when compared with the uninterfered side. Ramus height at
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21 and 42 days decreased and the gonial processes became smaller than in the

control group.

changes.

However, in the uninterfered side they showed few morphological

3 . In the histological examinations, the thickness of the condylar cartilage layer in the

side with interference increased at 3

differences at 21 and 42 days.

and 7

In the uninterfered side,

however, there were no

the thickness of the

days,

condylar cartilage layer decreased and the shape of the condyle was flattened in the

lateral region.

In conclusion:

cartilage changes with the mandibular lateral

in the early period of growth,

it is suggested that condylar

shift, then both this change and

muscular functional changes inhibit the vertical growth of the ramus in the side with

interference and causes asymmetrical changes to the mandible.
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Fig. 1 a: Lateral inclinded plane appliance used in this study.
b: Schematic diagram of mandibular lateral shift with this appliance (frontal view). Mandible was

shifted to interfered side with inclined plane.
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Fig. 2 Mesurement of mandible on roentgen film.
A: ramus hight, B: mandibular body length,
C: mandibular length, D: condylar length.
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Fig. 3 Body weight changes in experimental and

control group during experimental period.
Bar means 1 S.D..

Fig. 4 a: Mandibular lateral shift and wear of incisors in experimental group (21 days after placement

of appliance).

b: Schematic diagram showing occlusion of posterior teeth during experiment.
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Fig. 5 Mandible of control group.
a and b: 3 days, c and d: 7 days, e and f: 21 days, g and h: 42 days.
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a b

Fig. 6 Mandible of experimental group.
a and b: 3 days, ¢ and d: 7 days, e and f: 21 days, g and h: 42 days.
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Fig. 7 Changes of condylar width in direct
mesurement.
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Fig. 8 Changes of ramus hight on roentgen film.
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Fig. 9 Changes of mandibular length and mandibular

body length on roentgen film.

Table 1 Comparison of linear mesurement of man-

dible between interfered side and uninter-
fered side in experimental proup.

3 days| 7 days |21 days|42 days
ramus hight N.S. | N.S. * * %k
mandibular body length | N.S. | NS. | N.S. | N.S.
mandibular length N.S. | NS. | NS. | NS
condylar length NS. | NS. | NS. | NS

* %k

*

NS.:

Fig.10 Changes of condylar length on roentgen film.

(169)

significantly different at p<0.001
significantly different at p<0.01
not significant



10

5. HHBFHATR & L UCMRFTR

1) EEXBERE 3 A

(1)t BREE
BKAZART R © THEME kAL LT
HEEY, FHEAPPFHEATEERL T
Wiz, EBOE S ZWHERD oMl E TH—
ThY, ZOWERBIHEMERE, HEMEE,
R R, IR AR O 4 Bz X3 iz,
Thbb, RIS EBREOREETHY,
FAFIR T 2300 2, 3BORFLRMR
HEEFHIDSTEAE L T e, BEREHIREE 1T,
HESFMESECFEELTEY, fills#Es
B LTWRENL DOrBEIN, Wil
Ml - Eh T BCEHRREE D BR B IR IR
fEL, AEZREBEHREZEL Tz, B
BORBRMNESDZ L igiRE TED
n, HTHEHEBENcBTL T (Fig.
11a),
CMRATR : THHEKERE O T B I I35

INKRER B RIRAL S RIBD 7 v F THREKB LT

BRGBEERD, TOBRITHET A
faﬁmké%ﬁbfmtoéamTﬁmm
I LEBPVIEDIEEREZRD I, THH
BB L OAEITIR, BREBICERE2ED
otz (Fig.12a),

VAES “3::
FRIKIEAFR R, - FHRIOMNE %2 XREED %
nEHE S 2 &, TWAEITIRTHRER LRI,
o REESSNRE L EEERL TV, %

HRRE D & R PLRENC 2 T TOREE,
EL R TE L WE I DEMA S
n7: (Fig.11b), FTHHIOHERBDOE X ik
SMEHEOZThEEZREIFD ooz
(Fig.11c), THHIB X OCFETHEIOEIN
% & LB OB L BB I BEMA
EEA LAY (RS oY Al

CMRFAR R, @ oHHEREE &t U T, JETF
BHED, BRBRCIERITZDONE 1o
(Fig.12b,c),

a

Fig.11 Frontal views of condyle in 3 days after placement of appliance.

a: control group (right side)

b: interfered side in experimental group.

b

Cc

(hematoxilin-eosin stain)

(arrows: increased layer of condylar cartilarge)

c: uninterfered side in experimental group.
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Fig.12 CMR of frontal views of condyle in 3 days after placement of appliance.
a: control group (right side)
b: interfered side in experimental group.
¢: uninterfered side in experimental group.
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Fig.13 Frontal views of condyle in 7 days after placement of appliance. (hematoxilin-eosin stain)
a: control group (right side)
b: interfered side in experimental group.
c: uninterfered side in experimental group.

Fig.14 CMR of frontal views of condyle in 7 days after placement of appliance.
a: control group (right side)
b: interfered side in experimental group.
¢: uninterfered side in experimental group.
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a b c
Fig.15 Frontal views of condyle in 21 days after placement of appliance. (hematoxilin-eosin stain)
a: control group (right side)
b: interfered side in experimental group.
c: uninterfered side in experimental group.

)

Fig 16 CMR of frontal views of condyle in 21 days after placement of appliance.
a: control group (right side)
b: interfered side in experimental group.
¢ uninterfered side in experimental group.
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Fig.17 Frontal views of condyle in 42 days after placement of appliance. (hematoxilin-eosin stain)
a: control group (right side)
b: interfered side in experimental group.
¢: uninterfered side in experimental group.
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a

b

C

Fig.18 CMR of frontal views of condyle in 21 days after placement of appliance.

a: control group (right side)

b: interfered side in experimental group.
c: uninterfered side in experimental group.
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