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Three-dimensional situation of periodontal tissue at pressure side
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Abstract : In the present investigation adult cats were used. The left upper canine was used as test side,
while the other served side a as control. Continuous orthodontic forces of 100 g or 200 g produced by the
closed coil spring was applied for 4 or 7 days. After the tooth movement, the cat was perfused with Bouin,
and tissues were embeded in celloidin. 30 gm thickness of serial sections were prepared, stained with H-E
and AZAN, and examined under a light microscope. The serial sections were photographed. The surface of
alveolar bone and tooth, distribution zone of osteoclasts, and cell free zone were then traced. These elements
were reconstructed three-dimensionally reconstructed using a three-dimensional graphic analytic system
(COSMOZONE 2SA Nikon).

’ On the slide where pressure was applied, there was a cell free zone and an intra-degeneration zone. The
pyknofic nuclei and disappearance of cell elements were observed in the intra-degeneration zone by light
microscopy.

At the cervical region of the teeth, on the slide where pressure was applied, when reconstructed three-
dimensionally, the intra-degeneration zone surrounded by the cell free zone was observed. In the 100 g-7 day
case, osteoclasts were distributed widely from the distocervical region through the buccal region to the
mesioapical region. In the 200 g-7 day case, the distribution of osteoclasts were isolated in the distocervical
region and mesioapical region, and at the rear, more bone resorption was observed in the deeper marrow
than in 100 g-7 day case.
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The present investigation made clear the three-dimensional situation of bone resorption on the pressured

side of the alveolar bone caused by orthodontic force.
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Fig. 1 Experimental appliance applied to the
cat.
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Fig. 2 Micrograph of control side. Per-
iodontal space was uniform in width.
B : buccal side, L : lingual side, M :
mesial side, D : distal side, b I alveo-
lar bone. d : dentin. p : periodontium
(X5 H.E. stain)

Fig. 4 Cross section of distocervical region of the

tested tooth. Two parts of homogeneous
cell free zone (CFZ) stained by eosin were
observed, and hetween them intra-degen-
eration zone (1Z) included pyknofic
nucleus of fibroblasts was observed. b !
alveolar bone, d © dentin, p : periodontium
(<10 H. E. stain)

Fig.

B
B

Micrograph of test side. A width of
mesial periodontal space was wide,
that of distal periodontal space was
narrow. B :buccal side, L :lingual
side, M : mesial side, D : distal side,
b : alveolar bone, d: dentin, p I per-
iodontium (x5 H. E. stain)

Fig. 5 Longitudinal sec-
tion of distocervical
region of tested tooth.
Two parts of homogene-
ous cell free zone (CFZ)
stained by eosin were
observed, and between
them intra-degeneration
zone (IZ) included
pyknofic nucleus of fi-
broblasts were observed.
b > alveolar bhone, d:
dentin, p : periodontium
(10 HLE. stain)
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Fig. 8

Fig. 6 Distocervical region of 100g 4 days case.
Intra-degeneration zone (IZ) between cell
free zone (CFZ) was observed. Capillaries
{arrow) in the intra-degeneration zone (1Z)
were compressed and blocked. b [ alveolar
bone, d . dentin (X15 H. E. stain)

Fig. 7 Distocervical region of 100 g 4 davs case.
A few osteoclasts (arrow head) and un-
dermining resorption were observed in the
outer cell free zone (CFZ). b : alveolar
bone. d : dentin (x20 H.E. stain)

Fig. 10 Distocervical region of 100 g 7 days case. Intra-
degeneration zone (arrow) was stained into orange by
AZAN. b alveolar bone, d:dentin, bm : marrow
space (x10)

Mesioapical region of 100 g 4 davs case.
Cell free zone (CFZ) was observed. but
intra-degeneration zone was not. b : alve-
olar bone. d I dentin, ¢ I cement (x20 H.

E. stain)

CFz

Fig. 9 Distocervical region of 100g 7days

case. Intra-degeneration zone (IZ)
between cell free zone (CFZ) was obser-
ved. Capillaries (arrow) in the intra -
degeneration zone (IZ) were com-
pressed and blocked. b I alveolar bone,
d :dentin (x12.5 H. E. stain)
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Fig. 11 Distocervical region of 100 g 7 days case.
Osteoclasts (arrow head) and undermin-
ing resorption were observed in the outer
cell free zone (CFZ). b : alveolar bone,
d : dentin (<25 H.E. stain)

i e B

Fig. 12 Distocervical region of 100 g 7 days case.
Osteoclasts (arrow head) and undermining
resorption were observed in the outer cell
free zone (CFZ). Direct resorption (white
arrow head) was observed along the per-
iodontium adjacent to undermining resorp-
tion. b © alveolar bone. d © dentin (X125 H.
E. stain)

Fig. 15 Distocervical region of 200 g | days case. Intra
degeneration zone (IZ) between cell free zone (CFZ)
was observed. Capillaries (arrow) in the intra-degener-
ation zone (IZ) were compressed and blocked. b !

alveolar bone. d © dentin (<125 H. E. stain)

Fig. 13

Fig. 14

Distocervical region of 100 g 7 days case.
Rear bone resorption (arrow head) was
observed in the marrow space of alveolar
bone adjacent to the intra-degeneration
zone (IZ). b alveolar bone, d: dentin,
bm : marrow space (%25 H. E. stain)

Mesioapical region of 100 g 7 days case.
The cell free zone (CFZ) was observed,
and a direct resorption (white arrow
head) was observed around it. b . alveo-
lar bone, ¢ : cement (x20 H.E. stain)




Fig. 16 Distocervical region of 200 g 4 days case.
A few osteoclasts (arrow head) and
undermining resorption were ohserved in
the outer cell free zone (CFZ). b : alveo-
lar bone. d . dention (x25 H. E. stain)

36
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Fig. 18 Distocervical region of 200 g 7 davs case.
Intra-degeneration zone (IZ) between
cell free zone (CFZ) was observed. Capil-
laries (arrow) in the intra-degeneration
zone (IZ) were compressed and blocked.
b © alveolar bone, d : dentin (x12.5 H. E.
stain)

Fig. 17 Mesioapical region of 200 g 4 days case.
Cell free zone (CFZ) was observed, but
intra-degeneration zone was not. b

alveolar bone, bm ! marrow space, d:
dentin, ¢ . cement (X15 H.E. stain)

RENCIE, BEMIES 22 DR L T b D0EE
a7z (Fig 14),
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Fig. 19 Distocervical region of 200 g 7 days case.
Many osteoclasts (arrow head) and an
undermining resorption were observed in
the outer cell free zone (CFZ).1Z :
degeration zone, b : alveolar bone, d :
dentin (X25 H. E. stain)
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Fig. 20 Distocervical region of 200 g 7 days case.
Rear bone resorption (arrow head) was
observed in the marrow space of alveolar
hone adjacent to the intra-degeneration
zone (1Z). b : alveolar bone, d . dentin,
bm : marrow space (x37.5 H. E. stain)

Fig. 21 Distocervical region of 200 g 7 days case.
Osteoclasts (arrow head) and an undermin-
ing resorption were observed in the outer
cell free zone (CFZ). and direct resorption
(white arrow head) was observed along
periodontium in the outer undermining
resorption. b I alveolar bone, d : dentin (X
25 H. E. stain)

e (Fig. 2D,

S LB OO FE SRR ARIE TS, MERINE AT (i Bk < o
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LT (Fig. 22),
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Fig. 22 Mesioapical region of 200g 7days
case. Cell free zone (CFZ) was obser-
ved. but intra-degeneration zone was
not. b ! alveolar bone. d : dentin, c
cement (Xx15 H. E. stain)
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Fig. 23 Three-dimensional reconstruction of the control.

a. Distal view, b. Mesial view, c. Buccal view, d. Lingual view

purple (permeability) : root, green (permeability) : alveolar bone, L : lingual
side, B : buccal side, M : mesial side D : distal side

Fig. 24 Three-dimensional reconstruction of 100 g 4 days case.

a. Distal view, b. Mesial view, c. Buccal view, d. Lingual view

purple (permeability) : root, green (permeability) : alveolar bone, yellow :
cell free zone, red : distribution area of osteoclasts, IZ : intra-degeneration
zone, L : lingual side, B : buccal side, M : mesial side, D : distal side

Fig. 25 Three-dimensional reconstruction of 100 g 7 days case.

a. Distal view, b. Mesial view, c. Buccal view, d. Lingual view

purple (permeability) : root, green (permeability) : alveolar bone, yellow :
cell free zone, red : distribution area of osteoclasts, IZ : intra-degeneration
zone, L : lingual side, B : buccal side, M : mesial side, D : distal side

Fig. 26 Three-dimensional reconstruction of 200 g 4 days case.

a. Distal view, b. Mesial view, c. Buccal view, d. Lingual view

purple (permeability) : root, green (permeability) : alveolar bone, yellow :
cell free zone, red : distribution area of osteoclasts, IZ : intra-degeneration
zone, L : lingual side, B : buccal side, M : mesial side, D : distal side

Fig. 27 Three-dimensional reconstruction of 200 g 7 days case.

a. Distal view, b. Mesial view, c. Buccal view, d. Lingual view

purple (permeability) : root, green (permeability) : alveolar bone, yelllow :
cell free zone, red : distribution area of osteoclasts, IZ : intra-degeneration
zone, L : lingual side, B : buccal side, M : mesial side, D : distal side

Fig. 23
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