Experimental Studies on Vascular Bundle
Transplantation to Free Iliac Bone
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Abbreviations : BMP, bone morphogenetic protein.
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Fig.1. Schema of the vascular bundle transpl-
antation to the iliac bone. An autologous
bone graft, 3.0X3.0 cm, is obtained from the
iliac bone. A hole of 25 mm in diameter is
drilled along the long axis at the center of
the bone marrow. Then, the saphenous artery
and veins taken as a vascular bundle and
transplanted into the hole. The bone graft is
buried in the subcutaneous tissue of the thigh.
Group A, the vascular bundle is transplanted
into the bone graft; Group B, the bone graft
is covered with silicone membrane to isolate
it from the surrounding tissue after vascular
bundle transplantation ; Group C, the vascular
bundle is not transplanted as a control. 1,
femoral artery and vein; 2, saphenous artery
and vein; 3, free iliac bone graft; 4, silicone
membrane. ‘
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Fig.2. Schema of the vascular bundle transpl-
antation to the necrotized bone. Group D, the
bone is autoclaved to make a necrotic bone,
and the vascular bundle is transplanted inside
it; Group E, the wvascular bundle is not
transplanted to the necrotized bone. 1,
femoral artery and vein; 2, saphenous artery
and vein; 5, autoclaved iliac bone.
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Table 1. No. of experimental dogs (75 adult mongrel dogs)

Follow terms
1w 2 ws 3 ws 4 ws 6 ws 2 mos 3mos 6 mos
Group A 6 5 6 4 1 1 1
(27 dogs)
Group B 7 6 5 6
(26 dogs)
Group C 7 7 6 6
(30 dogs)
Group D 3 3 4
(10 dogs)
Group E 3 3 4
(10 dogs)
A - C graft, 9 dogs; B—C graft, 9 dogs; D—E graft, 10 dogs.
w, week ; ws, weeks; mos, months.
Table 2. The rate of revascularization on the free iliac bone
1w 2 ws 3 ws 4 ws
1339/4644(28.83%) 2996/3594 (83.36%) 4237/4690(90.34%) 4898/5135(95.38%)
1138/3754(30.31% 2362/2947(80.14%) 4678/5312(88.06%) 4866/4963(98.04%)
Group A 1168/2917 (40.04%) 2814/4033(69.77%) 4462/4516(98.80%) 4332/4407(98.29%)
1226/5120(23.94%) 3098/4652(66.59%) 3886/3977(97.71%)
1214/4833(25.11%)
29.65%6.36% 74.96%8. ()4% 97.7345.32% 97.24%1.61%
1101/5047 (21.81%) 2086/2816(74.08%) 3215/4520(71.13%) 4856/5124(94.77%)
1090/4880(22.34%) 1965/2754 (71. 35’/0) 3183/3989(79.79%) 4128/4260(96.90%)
Group B 964/3977(24.24%) 2380/3945(60.33%) 3221/3773(85.37%) 4012/4124(97.24%)
1004/2995(33.52%) 2494/3396(73.449%) 3579/4285(83.52%)
25.481+5.46% 69.80+6.42% 79.96+6.33% 96.31%t1.35%
214/5118( 4.18%) 544/3169(17.16%) 2520/5952(42.33%) 3304/4546 (72.47%)
223/4996( 4.46%) 426/3522(12.09%) 2157/4950(43.57%) 3172/4150(76.43%)
Group C 196/3825( 5.12%) 439/2985(14.70%) 2214/4877(45.39%) 3494/3825(91.34%)
191/2983( 6.40%) 518/4640(11.16%)
5.0410.94% 13.78£2.70% 43.761£1.53% 80.15%t9.87%
w, week ; ws, weeks. The data represents mean+SD.
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Fig.3. Microangiogram of the bone at 1 week after operation. A, group A ; B, group B: C,
group C. Concentric vascular proliferation is noted around the vascular bundle in group A
and B.
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Fig.4. Microangioram of the bone at 2 weeks after operation.
A, group A; B, group B; C, group C. Good revascularization is noted in group A.
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Fig.5. Microangiogram of the bone at 3 weeks after operation.
A, group A ; B, group B; C, group C. Good revascularization is noted in group A and B.



658 & #

A .B,,; .

Fig.6. Microangiogram of the bone at 4 weeks after operation.
A, group A; B, group B; C, group C. In group A and B, complete revascularization is
noted, while in group C no vessel is seen in the central part of the bone.

Fig.7. Histology of the bone at 2 weeks after operation, showing the woben bone.
Rélis tetrachrome stain. X250.
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Fig.8. Histology of the bone at 3 weeks after operation, showing the absorption
of the bone by osteclasts and appositional bone formation by osteoblasts.
Hematoxylin-eosin stain. x125.

Fig.9. Histology of the bone at 2 months after operation, showing newly
formed trabeculae. Hematoxylin-eosin stain. X 125. ‘
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Fig.10. Histology of the bone at 3 months after operation, showing the appearance
of the new bone marrow. Hematoxylin-eosin stain. X160.
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Fig.1l. Histology of the bone at 2 weeks after operation, showing osteoclasts.
Hematoxylin-eosin stain. X 400.




SR 23 B M SRR O KB I 7 661

3) CHt Bhitk 2 HE C MEORAXELEO A » 5 W
Bk 1EE BERELERR BRI - BFEESZ CEBECEL TV, BEENCmME
oTwiz. BEEBCEL BB I 2 E» I BT NAN—2ABERD. MEDBAE-T
MlaEE e MERAERD . PIE I A A & Bl B 2 i 2.

Fig.12. Histology of the bone at 3 weeks after operation, showing the
osteoclasis and the appositional bone formation. Hematoxylin-eosin stain.
X125,

Fig.13. Histology of the bone at 4 weeks after operation, showing the newly formed
bone being laid down over the dead trabeculae. Ralis tetrachrome stain. X250. -
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Fig.l4. Histology of the central portion of the bone at 4 weeks after operation
showing the necrosis of the marrow and trabeculae. Hematoxylin-eosin stain.
X125,

Fig.15. Histology of the bone at 4 weeks after operation, showing the Haversian
canals with the new osteoid matrix. Rélis tetrachrome stain. X 400,




HEEE T 5 ME RN O KRR % 663

Fig.16. Histology of the bone at 4 weeks after operation, showing the fluoresence of
tetracycline at the trabeculae of the bone. X100.

Fig.17. Histology of the bone at 4 weeks after operation, showing the fluoresence of
tetracycline at the cortex of the bone. X100.
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Table 3. The rate of revascularization on the autoclaved bone

2 ws 4 ws 6 ws

46/3845(1.19%) 1779/4198(42.37%) 3275/3967 (82.55%)

Group D 35/3836(0.91%) 1793/3547 (50.54%) 2896/3407 (85.00%)
18/3568(1.34%) 1882/3332(56.48%) 2284/3163(72.21%)

1.15%0.22% 49.80%£7.08% 79.92+6.79%

34/3944(0.86%) 388/268% (14.47%) 637/2709(23.51%)

) 38/3523(1.07%) 324/2457(13.18%) 54072558 (21.11%)
Group E 30/3175(0.94%) 383/2166(17.68%) 635/2225(28.54%)
0.96%0.11% 15.11£2.31% 24.39%3.79%

w, week ; ws, weeks.

D

The data represents mean+ SD.

E

Fig.18. Microangiogram of the bone at 4 weeks after operation.

D, group D; E, group E.
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Fig.19. Microangiogram of the bone at 4 weeks after operation.
D, group D; E, group E. The newly formed vascular nets
occupied 80 per cent of the whole bone in group D and about
24 percent in group E.

Fig.20. Histology of the bone at 6 weeks after operation, showing the
necrotic bone marrow being surrounded by the connective tissue.
Hematoxylin-eosin stain. X125.
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Fig.21. Histology of the bone at 6 weeks after operation, showing newly formed

vessels and osteoblasts at the cortex of the necrotized bone.

eosin stain. X 160.

Hematoxylin-
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Experimental Studies on Vascular Bundle Transplantation to Free Iliac Bone
Kouichi Kanekasu, Department of Orthopaedic Surgery, School of Medicine, Kanazawa
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Abstract

Conventional free bone graft for a large bone defect results occasionally in failure
because of absorption of the grafted bone or:formation of sequestrum. The purpose of this
study is to examine the revascularization of the grafted bone and the mechanism of bone
repair. Histology of the free iliac bones of 75 adult mongrel dogs was studied. An
autologous bone graft, 3.0X3.0 cm, was obtained from the iliac bone. A hole of 2.5 mm
in diameter was drilled along the long axis at the center of the bone marrow. Then, the
saphenous artery and veins were taken as a vascular bundle and transplanted into the hole.
The bone graft was buried in the subcutaneous tissue of the thigh. The vascular bundle
was transplanted into the bone graft in group A. In group B, the bone graft was covered
with silicone membrane to isolate it from the surrounding tissue after vascular bundle
transplantation. In group C, the vascular bundle was not transplanted as a control. In
group D, the bone was autoclaved to make a necrotic bone, and the vascular bundle was
transplanted inside it. In group E, the vascular bundle was not transplanted to the
necrotized bone. These specimens were taken out in course of time after surgery and
studied histologically. The newly formed vessels were distributed over the whole bone at 3
weeks after operation in group A and at 4 weeks in group B. Moreover, an image of
bone repair and bone formation was seen at the same time. In group C, no vessel was
found in the central part of the bone at 4 weeks after operation and necrotic bone
remained. In group D, the newly formed vessels were distributed over about 80 per cent
of the whole bone at 6 weeks after operation. Revascularization was delayed in group E,
the newly formed vessels occupied only about 24 per cent of the whole bone even after 6
weeks. It is concluded that the vascular bundle transplantation to free iliac bone has an
excellent effect on revascularization, and a good bone repair is expected through this
procedure.



