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Experimental Study on Deep Frozen Allograft — Systemic Administra-
tion of Growth Hormone and Drilled Deep Frozen Allograft—

Takeshi Inoue

1. The influence of systemic administration of growth hormone on bone forma-
tion was studied in the rabbit. Deep frozen allogenic bone was grafted in the
ilium and transfixed with a #24 needle to the matrix. Fresh homogenic bone
was grafted in the contralateral ilium. One international unit dose of biosynthetic
growth hormone (Nordisk®, Denmark) was injected intramuscularly twice a week
starting from the second day after operation throughout the experimental period.
Four and eight weeks after operation, the rabbits were sacrified and the grafted
bone with surrounding iliac bone was resected for examination. Roentgenografi-
cally, deep frozen allografts treated with systemic human growth hormone showed
osteosclerotic change in the whole graft area at four weeks and eight weeks
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after operation, while the control group showd osteoporotic change. Histologically,
allografts treated with growth hormone tendend to exhibit more increased woven
bone formation in the margin of the graft than the control group at eight weeks
after operation. In a tetracycline labelling examination, the woven bone in the
margin of the graft showed single labelling.

2. The influence of drilling on the new bone formation in deep frozen allografts
was studied in the rabbit. A drilled frozen allograft was grafted in the ilium
and transfixed with a #24 needle to the matrix. Non-drilled frozen bone was
grafted in the contralateral ilium. At four, eight, sixteen and twenty-four weeks
after operation, rabbits were sacrified and the grafted bone with surrounding
iliac bone was resected for examination. Roentgenografically, the drilled deep
frozen allografts showed marked osteoporotic change at twenty-four weeks after
operation. Histologically, they showed atrophy of trabeculae. In the tetracycline
examination, the drilled allografts showed patchy labelling in the grafted bone at
sixteen weeks after operation, but the non-drilled allografts showed no tetracycline
labelling. There was no significant difference in the mineral appositional rate
between drilled and non-drilled allografts. (Accepted on August 29, 1990) Kawasaki
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Fig. 1. Newzealand white rabbits and Japanese
rabbits were chosen as experimental animals.
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Fig. 2. Deep frozen allogenic bone, fresh autogenic bone and drilled
deep frozen allogenic bone were grafted in ileum and transfixed
with needle.
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Fig. 3. Microscopic findings of the frozen

allograft in four weeks after operation

Necrotic trabeculae and proliferation

of granulation tissue were observed
(H-E stain, x40).

Fig. 4. Microscopic findings of the frozen
allograft in eight weeks after operation
Woven bone were observed in the
connections of the host bone and the
graft bone (H-E stain, x100).
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Fig. 5. Microscopic findings of the frozen
allograft in sixteen weeks after opera-
tion
In the margin of the graft,new woven
bone appeared in contact with necrotic
trabeculae (H-E stain, x100).

G: necrotic trabeculae in the margin
of the graft
N: new woven bone

Fig. 6. Microscopic findings of the graft
Twenty-four weeks after operation,
new woven bone appeared in contact
with necrotic trabeculae of the graft
(H-E stain, x200).
G: necrotic trabeculae in the graft
N: new woven bone
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Fig. 7. Microscopic findings of necrotic
trabeculae in the graft in twenty-four
weeks after operation (H-E stain, x 400)
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Fig. 8. Microscopic findings of fresh auto-
graft in four weeks after operation
Granulation tissue proliferated in the
marrow cavity (H-E stain, x200).

Fig. 9. Microscopic findings of fresh auto-
graft in eight weeks after operation

In the center of the graft, new woven

bone was not observed (H-E stain, x 200).
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Fig. 10. Microscopic findings of fresh auto-
graft in sixteen weeks after operation
(H-E stain, x200)

G: necrotic trabeculae in the graft
N: new woven bone

Flg. 11. Microscopic findings of new bone
in the graft

Lamellar structures is observed in new

bone area in the graft (H-E stain, x 200).
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Fig. 12. Microscopic findings of woven bone
in the connections of the host bone
and the graft bone

Woven bone was labelled by tetra-
cycline (Fluorography, x100).

Fig. 13. Microscopic findings of double
tetracyclin labelling in the allograft
(Fluorography, x400)
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Fig. 14. Microscopic findings of double
tetracycline labelling in the autograft
(Fluorography, x200)

Table 1. Summary of the changes of bone density
4 A H 8 3B H 6 A H 24 B B
w ® B & F 51.5+10.84 27.4+11.80 26.6+10.70 25.2416.20
B & B K B 55.4+ 8.76 43.6+26.70 59.2+25.20 45.8+26.90
HEREEE R B 7o 59.8411.99 29.4+15.20 27.6+17.80 8.2+ 5.60
GEHEFEE +RERLE YV 42.0+17.00 52.8+22.80
FEAFE+REALE Y 31.8+15.73 37.8+31.40
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Fig. 15. Soft X-ray findings of fresh au- Fig. 16. Soft X-ray findings of deep frozen
tograft in eight weeks after operation allograft in twenty-four weeks after
The graft bone showed rigid union with operation
the host bone. There was no significant There was no significant difference
difference in bone density between the bone density between the graft and the
graft and the host bone. host bone.
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Fig. 17. Changes of bone density in the graft

closed circle : deep frozen allograft
open circle : deep frozen allograft treated with growth hormone
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Fig. 18. Changes of bone density in the graft

closed circle : fresh autograft
open circle : fresh autograft treated with growth hormone
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Fig. 19. Soft X-ray findings of drilled deep
frozen allograft in twenty-four weeks
after operation

The graft bone showed marked oste-
0pOrosis.
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Fig. 20. Changes of bone density in the graft

closed circle : non-drilled deep frozen allograft
open circle : drilled deep frozen allograft
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