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An Experimental Microvascular Grafting on Rabbits Using the Microsurgical Technique
Bong Kun Kim, M.D., Myung Chul Yoo, M.D., Shin Hyeok Kang, M.D. and Chung Oh Kjm, M.D.

Dept. of Orthopedic Surgery, College of Medicine, Kyung Hee University

The vascular graft used for the reconstruction of certain types of vascular occlusive diseases and
traumatic damages of the vessel, is very important, especially for the reconstruction of microvascular
damages as occuring in hand injuries.

Until recently microvascular graft done by microsurgical techniques was rare compared to the many-
numbered large vessel grafts. But their biologic fate is currently uncertain.

We studied the histologic changes occuring in the microvesseles of 1.5cm in length and 2mm in
diameter, which were grafted to the femoral artery of rabbits by recently developed microsurgical
techniques. Histologic changes were observed between different donor materials with different time
intervals. For 60 rabbits which were used as experimental material, 15 cases received autogenous
venous graft (group [), 15 cases autogenous arterial graft (group I) and 15 cases homogenous
arterial graft (group 0). The observcd post-operative dates were 3,7,14,60 and 90 days for each
respective group. The results were summerized as follows:

1. The patency rate of grafted vessels using microsurgical technique was 91.2%.
2. The histological changes observed were:

a. On the 3rd and 7th day post-operatively, mainly inflammation, formation of thrombus, incre-
ased population of endothelium and formation of suture granuloma around the suture site were
observed.

b. On the 14th day, decreased numbers of inflammatory cells, progressed organization of thrombus,
disorganization of the medial muscle layer of the grafted vessels and degeneration of endothelium
were observed.

¢c. On the 60th day, inflammatory cells and previously formed thrombi were no longer found
and increased amount of fibrosis was prominent instead.

3. The autogenous venous graft group showed less histological changes in every aspect compared to
the other two groups.

4. The autogenous arterial graft group showed considerable histological changes, but endothelial
lining cells were well preserved.

5. In the homogenous arterial graft group, good patency rate of grafted vessel were observed despite
of severe inflammatory change initially.
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6. It can be concluded from the above observation that the microvascular graft thought to be mest

useful in reestablishing circulation of injured vessels was the autcgenous venous graft. Homogencus
vessel graft and autogenous graft artery were also found to be applicable when autogencus vencus

graft is not available.

Key words: Experimental microvascular grafting.
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Table 1. Number of cases by cbservation time
in each group

Time of
Group observation(day) No. of cases
3
3
I 14 3
60 3
90 3
3
3
| | 14 3
60 3
90 3
3 3
7 3
| 14 3
60 3
90 3
Total 45

* Group [: Autogenous venous graft
Group 1: Autogenous arterial graft
Group I Homogenous arterial graft
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Table 2. Rate of survival in each group

Time of obser- No. of Rare of surv-

Group vation(day) survival ival (percent)
2/3
2/3
I 14 2/3 66.7
60 2/3
90 2/3
3 2/3
7 2/3
| 14 2/3 73.3
60 3/3
90 2/3
3 3/3
7 3/3
I 14 3/3 86.7
60 2/3
90 2/3
Total 34/45 756
T-test between Group I and f =was not signi-
ficant
T-test between Group I and N =was not signi-
ficant

Group 1: Autogenous venous graft
Group I: Autogenous arterial graft
Group ki Homogenous arterial graft

Table 3. Rate of patency in each grcup
Grow ity paensy oy (hareans
3 2/2
7 2/2
1 14 2/2 90.0
60 172
90 2/2
3 2/2
7 2/2
1 14 2/2 90.9
60 3/2
90 172
3/2
3/2
| 14 3/2 92.3
60 2/2
90 1/2
Total 31/34 9l.2
T-test between Group 1 and I =was not sign-
ificant
T-test between Group | and I =was not cign-
ificant

Group I Autogenous venous graft
Group [ Autogenous arterial graft

Group H: Homogenous arterial graft
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> EXPLANATION OF FIGURES <

Fig.1. EKG paper inserted utilized to measure the size of a femoral vessel.

Fig. 2. Initially proximal femoral vein anastomosed to distal femoral artery without coll-
apse of lumen in autogenous vein graft.

Fig.3. Immediate post-anastomosis dilatation of grafted vessel.

Fig. 4. Dilatation of a grafted vessel at 6(th postoperative day.

Fig.5,6. G-1 (3 days): The microphotograph shows acute ischemic necrosis of the grafted
vessel wall with formation of early thrombus and mild inflammatory reaction of
the surrounding soft tissue.

Fig7,8,9. G-1 (7 days): The microphotograph shows partial ischemic necrosis of the
grafted vessel wall with intimal endothelium and early subintimal fibroblastic
proliferation. Masson trichrome stain reveals necrotized portion with homogeneous
deep red color.

Fig.10,11,12. G-I (14 days): The microphotograph shows organizing throumbus in the
grafted vessel lumen.

Fig.13,14. G-1 (3 days): The microphotograph shows ischemic necrosis and partial
aneurysmal dilatation of the grafted vessel wall with early thrombus formation.
Severe inflammation of the surrounding soft tissue is also noted.

Fig.15,16,17. G-1 (7 days): The microphotograph shows partial complete necrosis of
the grafted vessel wall with aneurysmal dilatation and early thrombus formation.
Consider able vasculitis and partial degeneration and duplication of the elastic

lamina are also noted.

Fig.18,19,20. G-1 (14 days): The microphotograph shows organizing thrombus in the
grafted vessel lumen and aneurysmal dilatation. Early fibrosis of the muscle
layer and adventitia are also seen. Elastic stain reveals partial disruption of
internal elastic lamina is noted.

Fig.21,22,23. G-1 (60 days): The microphotograph shows intimal separation and more
pronounced aneurysmal dilatation of the grafted vessel wall with irregular disru-
ption or duplication of the elastic lamina. .

Fig. 24,25,26,27. G-1 (7 days): The microphotograph shows early organizing thrombus
in the grafted vessel lumen with disruption of the elastic lamina. Severe inflam-
matory reaction of the grafted vessel wall is noted with heavy infiltration of

lymphocytes, plasma cells and eosinophils, suggesting of acute rejection.
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Fig.5. G-1(3 days) HE staining X 100.

Fig.6. G-1 (3 days) Masson trichrome staining x 40,



Fig.12. G- | (14 days) Macsen irichreme caining
Fig.11. G-I (14 days) H-E etaining x 100. > 100.
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Fig. 14.G-1 (4 days) Masson trichreme ctaining 0.

Fig.15. G-1 (7 days) H-E ciaining » 40. Fig.16. G- (7 days) Maczon trichrome staining - 40,

Fig.17. G-1 (7 days) Elastic staining x 40. Fig.18. G-1 (14 days) H-E staining x40.
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Fig. 19.G- 1(14 days)Masson trichrome staining  40. Fig.20. G-1 (14 days) Elasic s:aining o,
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d

Fig.22. G-1 (60 days) Massen trichreme sinining

Fig.21. G-1 (60 days) H.E saining x40. « 40

Fig.23. G-1 (60 days) Elastic



Fig.27. G-1 (7 days) Elastic stainingx40.
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