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Table 1. Number of rats and the days after
bone grafting.
#This group was omitted from the
subjects of study because of animals
dying before bone grafting.

days after bone grafting

bone grafts total
7 14 3 60
non-irradiation 2 2 2 2 8
5 5Gy 5 5 5 5 20
ki 10Gy 5 5 5 5 20
E 26y 5 5 5 5 0
- 3Gy 5 5 5 5 20
total 2 22 22 22 88
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Fig.1 Schematic drawings of bridge bone grafting to the rat mandible.
Observation site A : lateral view, B : lower view, a : bridging site,

b : inner site, ¢ : central site.
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Fig.2 Schema used for the measurement of
the vascular level in bone graft.
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HIRKHEE 12 63-78, 1987

Fig.4 Transparent preparation of India ink on the 7th day after bone
grafting for the non-irradiation group. RB : recipient bone. BG :
bone graft, X2.5. A and B : high magnification sites of Fig.5.
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High magnifications in graft of Fig.4.
Transparent preparation of India ink
and H.E. stain. A:anastomosis of old
vessels (OV) and new vessels (NV) pen-
etrating into the bone marrow from
a stump of bone graft (CB:compact
bone), X10. B:new vessels (NV ) pen-
etrating into the bone marrow via
Volkman’s and Harversian canals,
Howship lacunae (HL) along compact
bone (CB) and new bone (NB) forma-
tion in the bone marrow, X10. C:
numerous cells and an old vessel (OV)
in bone marrow (BM), X100.

Fig.6 A : Harversian canal (HC) without blood circulation in a compact
bone (CB) on the 7th day after bone grafting for the 20Gy group. H.
E. stain, X100. B : new vessels (NV) near Howship lacunae (HL)
along compact bone (CB) of the graft. H.E. stain, X100.



HEKMEE 12 :63-78, 1987

Fig.7 Proliferation of new vessels (NV) in the bone marrow (BM) and
compact bone (CB) on the 14th day after bone grafting.
Transparent preparation of India ink, X10. A : active new bone (N
B) formation surrounding new vessels (NV) in the non-irradiation
group. B : Howship lacunae (HL) and new vessels (NV) of 20Gy
group.
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Fig.8 Osteoblasts (Ob) and osteoclast (Oc) on the 14th day after bone
grafting. H.E. stain, X50. A:osteoblast (Ob) and osteoid tissue
surrounding new vessels (NV) in the bone marrow (BM) of the non-

irradiation group.

B: osteoclasts (Oc) in Howship lacunae the

along outer compact bone (CB) of the 20Gy group.
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Fig.9 Cartilaginous union (arrow) between the recipient bone (RB) and
the bone graft (BG) on the 30th day after bone grafting for the non-
irradiation group. Transparent preparation of India ink, *2.5.
High magnification showing chondrocytes (Cc) and osteoblast (Ob)
surrounding the new vessels (NV).H.E. stain, X50.
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Fig.10 Proliferation of vessels (V) on the 30th day after bone grafting. H.

!

2

S

E. stain, X25. A: vessels in the constricted bone marrow of the non-
irradiation group. B:sinusoid-like vessels (V ) proliferating the
bone marrow of a graft in the 20Gy group.
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Fig.11 An angioarchitecture of the bridging bone (BB) with sinusoid-like
vessels (arrows) showing the bony union on the 60th day after bone
grafting for the non-irradiation group. Transparent preparation of
India ink, X2.5.

fracture site due to cartilaginous ossification surrounding the
retial new vessels on the 60th day after bone grafting in the 5Gy
group. Transparent preparation of India ink, X10.
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Fig.13 Bridging bone (BB) showing the remodeling and angioarchitecture

on the 60th day after bone grafting in the 10Gy group. H.E. stain. A:
regular arrangement of the osteocytes, X50. B: connections between
both the retial fine vessels at the periostium site and the thick

vessels in the bone marrow, X25.
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Table 2. Results of the measurement of the vascular levels.

Significant differences (3 ) between non-irradiation group and irradiation group in the
same days after bone grafting. Increasing( ! Jor decreasing( | ) with the significant difference
between 7 and 14 days, 14 and 30 days, 30 and 60 days. p<<0.05.

Days after
bone grafting 7 14
Irradiation Irradiation
Dose
non- 5Gy 10Gy 20Gy non- 5Gy 10Gy 20Gy
£ # % % 3%
g ‘g Mean+S.E. 6.7£0.7 4.4%+0.3 3.2%£0.2 7.8£0.4 10.2+0.6 3.7£0.2 7.6%0.6 10.4+0.6
= 8 ? ! 1 1
£ 3 # % 2 %
. 8  MeantSE 10.3%1.2 4410.3 3.8%10.2 6.4*+0.3 12.3+0.8 4.710.3 10.7+0.6 8.810.5
58 t |
= 8
g MeantSE 5.7%0.3 3.9%0.2 3.1+0.2 6.5%0.3 11.1+0.6 9.9+0.6 6.2+0.4 6.6%0.3
g 1 t f
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Fig.14 Graphs showing results of the
vascular levels in the graft.
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Abstract : The effect on the angioarchitecture of bone grafis in the mandibular region
after irradiation was investigated. Bridging rib grafts were carried out in 80 rats on the
14th day after irradiation with electron beam at 5-, 10-, 20- and 30Gy, and on 8 rats without
irradiation. Transparent preparations of India ink and H.E. stain, as well as measurement
of the vascular level showed the following results :

After irradiation of 5- and 10Gy or 20- and 30Gy, the body weight showed a phasic or a
biphasic pattern. Howship lacunae appeared in the compact bone on the 7th and 14th day.
New vessels penetrated into the bone marrow via Volkman's and Harversian canals, and
new bones were formed there. On the 30th day, new bone apositions on the inner or outer
compact bone, a constriction of the bone marrow and a bridge between the recipient and
the graft were observed. On the 60th day, new vessels and bones were actively formed at
the periostium. The bridging bone became thick and the sinusoid-like vessels of the bone
marrow expanded. Vascular levels of the compact bones and the bone marrow in both the
non-irradiation and the irradiation groups gradually showed a tendency to increase on the
7th, 14th and 30th day, but decreased on the 60th day. However, only the bone marrow level
increased even on the 60th day. On the other hand, at 5- and 10Gy most of the bone
marrow levels showed a tendency to be lower than in the non-irradiation group, but at

20Gy most levels were near the levels of the control group.
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