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Abstract . This study was undertaken to examine the effect of palatal scar tissue on the growth
of maxillofacial bones and to find what changes could be produced in surgically affected
maxillofacial bones and soft tissues by application of orthopedic force during the early stage of
development. Experimental dogs (four-months-old) were divided into 3 groups : (1) the group
without operation, (2) the group which received only operation and (3} the group which received
operation and maxillary expansion. Cephalograms were obtained from these dogs. Plaster models

of the maxilla were made and the palatal bones and soft tissues examined histologically. Linear

analysis confirmed the effect of orthodontic force applied to the maxillofacial bones with scar

tissue, as examined from the volume of osteogenesis and from histological differences in palatal
epithelium and subepithelial tissues. This study suggests that early orthodontic treatment for
growth control is helpful for subsequent growth of the surgically affected maxillofacial bones.

Key words : orthopedic force, maxillofacial bone, scar tissue
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A

Fig.1 Method of operation and expansion.
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A The resected portion is indicated by oblique lines.
B : Schematic drawing illustrating the expansion appliance and the direction of expansion.

Z OFIRO B & SEIPH A EERINTBE L1,
£ B A5 &

1. KB

E—RHE» S L 4 7 HBOBBYIA %
KXo oBFOMM 3 EMTI4ILEHY, 3EIC
ST TERET» Fo

I8 LB OXTIBEE (470)

D8 ARMLER (58

WEE : ARHLE®RILARE (500)

ODEHTIT » TARHLEB R, RV bsavEd —
NV s YT A% 25 ng ke #HE L TR 5 KB
EHEL %, OBEPHFICBLTEROZ O
BB IUBEEASH-OBEEK 0 mX 10 m
OEAERCUIBRL, DEREERL: (Fig.
1A), Z0%, DEHREBEELSBSEE6M
OOBKEEE L HE L, ErhfliclEeEs
ZHE L TORMOEE DS TRAERH L 72,

MEHC IARHLE %1 L 7 6 8% i EE Rk
AEE (Fig.1B) %2 LHEFIcEE L, 0E%E
2ERTH S mfl ALK L, 20Kk, 2.8

BOFEHMEB VT 10B%ICIIEE 2 RBRE
L7

2. HEBIUETIEREDGHI
HEORERE ZHE S 5%, Dahl”,
Krebs® D HEI & - ThohUHNA4 5y
ADE Y (05mmX 20m) *OFEFICHEHDA
A, 2B ECHEMXBHEBEELRRE L1,
F [ERkic RS OHIRRE 2TV, AEK
BIABIUEL foo BB KUWIIEER, 2L
TOFAI AL 7o b b, FAH XEREHK
BHE FOAIAIR, P-P ASHIEISEEERE, M-M
DREIEIEE, Z-Z PIEESHEIEE A-Mo
P ERERR GEEY ORISR, pp
BIFIS R ERIERS, m-m’ DS R IR AR
£, t-t PEHERREIERE, a-o 2 LEAHERET
ERTH B (Fig.2), 8B, Mtz v/~
5 2 Y v 7 BD Kruskal-Wallis BRE %17 -
126

3. N vICk AR

FrIHA Y 2%ER%E 20g,/B.W.ke
DEIGTHEHRD» SNEIARBEE TofMic T



60

Fig.2 Diagram points and method of measurements

A : Roentgenographic cephalometry
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P-P’ . Skeletal width between the third premolar on both sides
M-M’ : Skeletal width between the first molar on both sides
Z-7' : Skeletal width between zygomatic arch on both sides

A-Mo : Maxillary length
B : Plaster model of the maxilla

p-p’ . Alveolar width between the third premolar on both sides

m-m’ . Maximum basal arch width

t-t’ . Alveolar width between posterior alveolar ridge on both sides

a-o . Alveolar length
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Table 1 A. Changes of the maxillary length (A - Mo : by cephalogram unit : mm)

Periods after operation *Amount of

increase

0 week 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks 14 weeks

GI GO GII GI GI GII GI GO GII GI GH GH GI GI Gl GI GII GIl GI GI GII GI GII GII GI GI GII

Mean| 62.7 59.3 60.9 63.2 60.8 61.3 63.7 61.7 61.7 64.4 63.3 62.8 65.4 64.3 63.5 66.7 65.4 64.1 67.7 65.9 64.3 68.9 66.8 64.9 6.2 7.5 4.0

S.D.

3.7 2.2 43 3.9 18 3.7 40 1.9 3.8 3.3 1.8 4.2 3.5 2.6 4.1 3.9 3.1 4.2 3.9 34 4.2 3.2 41 3.8 0.8 3.5 2.3

Table 1 B. Changes of the alveolar length (a - o : by plaster model unit : mm)

Periods after operation * Amount of

increase

0 week 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks 14 weeks

GI GO GOH GI GO GH GI GO GII GI GI GII GI GII GIT GI GII GH GI GI Gl GI GII GII GI GO G

Mean|

S.D.

n

71.4 69.8 70.3 72.9 71.0 72.0 74.8 72.2 74.0 75.7 73.8 75.2 76.8 74.9 75.9 77.8 75.4 76.6 79.0 76.0 77.1 80.3 76.8 77.6 8.8 9.0 7.3

8.3 5.6 6.0 81 55 6.2 7.3 5.0 5.2 7.2 4.9 48 7.0 50 45 6.6 4.9 40 6.4 4.7 3.9 57 4.6 3.8 4.7 2.1 4.6

4 5 5 4 5 5 4 5 H 4 5 5 4 5 56 4 5 5 4 5 5 4 5 5 4 5 5

*Amount of increase : The difference from the beginning of experiment to 14 weeks after the operation.

G1I :Group I,

G1 : Group 1, GII : Group II. n : number of sample
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Table 2 Changes of the maxillary width (by cephalogram unit : mm)

*Amount of

Periods after operation

6 weeks

increase

GI GII GI GO Gt GI GII GH GI GII GII

10 weeks 12 weeks 14 weeks

8 weeks

2 weeks 4 weeks

0 week

GH Gm GI GII GIm GI G Gl GI1I

GO GIH G1

GI GI GII G1I
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*Amount of increase . The difference from the beginning of experiment to 14 weeks after the operation.

G1I

P - P’ : Skeletal width between the third premolar on both sides.

G 1 : Group II, GII : Group II.

:Group I,

n : number of sample

Z - Z' . Skeletal width between zygomatic arch on both sides.

M - M’ : Skeletal width between the first molar on both sides.

Table 3 Changes of the alveolar width (by plaster model unit : mm)

*Amount of

Periods after operation

increase

GO GII GI GI Gl GI G GII GI GII GII GI GO G GI GII GII GI GO GII

14 weeks

2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks

0 week

GI GO Gm GI GII GIt GI1I
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*Amount of increase . The difference from the beginning of experiment to 14 weeks after the operation.

GI

p - p' . Alveolar width between the third premolar on both sides.

GI : Group II, GH : Group II.

:Group I,

20 : 58170, 1995

n : number of sample

. Alveolar width between posterior al.veolar ridge on both sides.

-t

t

m - m’ . Maximum basal arch width.
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Fig.3 Changes in the amount of increase in width between third premolars on both sides.
A ! Measured on the cephalogram (P-P’).
B : Measured on the plaster model (p-p’).
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Fig.4 Changes in the amount of increase in width between first molars on both sides.

A : Measured on the cephalogram (M-M").

B : Measured on the plaster model (m-m’).
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Fig.5 A : Changes in the amount of increase in width between posterior alveolar ridges on both sides

(measured on plaster model : t-t).

B : Changes in the amount of increase in width between zygomatic archs on both sides

(measured on cephalogram : Z-Z'),
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Fig.6 Contact microradiogram of the frontal section of dog skull at the fourth premolar level.

A : Group I. B : Group 1II.
Area 1 : Palatal bone

Area 2 : Palatomaxillary suture
Area 3 ! Zygomaticomaxillary suture

C : Group III.
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Fig.7 Fluorescent microscopy of palatal bone. A, B, C : High magnification for area 1 in Fig.6(x3).
A : Group I. B : Group II. C : Group II.

Fig.8 Fluorescent microscopy of palatomaxillary suture. A, B : High magnification for area 2 in Fig.6
x7).
A : Group II. B : Group II.
Demonstrating thicker tetracycline bands on both sides of the suture than in A.

Fig.9 Fluorescent microscopy of zygomaticomaxillary suture. A, B : High magnification for area 3 in
Fig.6 (x7).
A : Group 1II. B : Group II.
Demonstrating thicker tetracycline bands on both sides of the suture than in A.
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Fig.10 Photomicrograph of the palatal mucosa
of Group I (Stained with hematoxylin
and eosion. x43)

Tllustrating of thick and dens subepithe-
lial collagen fiber bundles.

Fig.11 Photomicrograph of the palatal sutured
mucosa of Group II (Stained with
hematoxylin and eosion. x43)

Deep elongation of epithelial process
and coiled bundles of collagen fibers
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Fig.12 Photomicrograph of the palatal sutured
mucosa of Group I (Stained with
hematoxylin and eosion. x43)

Regular stretching of collagen fiber
bundle.
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