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Comparison of Patency and Viability in Fresh and Cryopreserved Arterial
and Venous Allograft Conduits in Dogs

Hyun Song, M.D.*, Shin-Kwang Kang, M.D.**, Yang-Gi Ryu, M.D.*, Yong-Jin Kim, M.D.***

Background: With increasing coronary bypass and peripheral vascular surgeries, the demand for homologous vas-
cular or synthetic conduits has continued to grow, but wide-spread application has been limited by dismal patency
rates. Although cryopreserved allograft valves may provide a suitable alternative, current viability or patency of im-
planted allograft vascular conduits has been unsatisfactory. Material and Method: We serially analyzed the out-
comes of canine femoral artery and saphenous vein allograft implants after storage in either 4°C or —170°C.
Result: There were no differences in graft flow rate (patency) (p=0.264), rate of thrombosis (p=0.264), presence of
endothelium (p=0.587), or immunohistochemical staining for thrombomodulin (p=0.657) were detected between grafts
stored in 4°C and —170°C. Greater flow occurred in the arterial grafts versus the venous grafts (p=0.030), irre-
spective of the preservation method, with a significantly lower incidence of thrombosis (p=0.030) in arterial
allografts. There was a correlation coefficient of —0.654 between thrombosis and positive immunohistochemical stain-
ing for thrombomodulin (p=0.006) and a correlation coefficient of 0.520 (p=0.0049) between the endothelial presence
and positive immunohistochemical staining for thrombomodulin. The relationship between the presence of endothe-
lium and thrombomodulin expression failed to show any correlation within the first 2 weeks (p=0.306). However, a
strong correlation was seen after 1 month (p=0.0008). Conclusion: Tissue storage in either 4°C or —170°C in 10%
DMSO/RPMI-1640 preservation solution preserved grafts equally well. In terms of thrombosis and graft patency, ar-
terial grafts were superior to venous grafts. Considering the poor correlation between thrombomodulin expression
and the presence of an endothelium in the implanted graft within the first two weeks, grafts in this period would
not be thromboresistant.

(Korean J Thorac Cardiovasc Surg 2008;41:149-159)
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Table 1. Methods of graft preparation

Fresh graft Cryopreserved
graft
Length 5 cm 5 cm
. RPMI-1640 RPMI-1640 90 cc

Media

100 cc +DMSO 10 cc
Temperature 4°C -170°C
Duration of preservation 3 days 2 weeks
Numbers of arterial graft 8 (6) 8 (6)
Numbers of venous graft 8 (6) 8 (6)

( )=Number of implanted grafts. RPMI=Roswell park memorial
institute solution (GIBCO BRL, MD, USA); DMSO=Dimethyl
sulfoxide.
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Table 2. Blood flow
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Grade Arterial grafts Venous grafts Grafts Preserved at 4°C Grafts Preserved at —170°C
0 2 (16.7%) 7 (58.3%) 3 (25.0%) 6 (50.0%)
1 6 (50.0%) 4 (33.3%) 6 (50.0%) 4 (33.3%)
2 4 (33.3%) 1 (8.3%) 3 (25.0%) 2 (16.7%)

Total 12 (100%) 12 (100%) 12 (100%) 12 (100%)

p-value between arterial and venous grafts: 0.030 (by Ridit test). p-value between grafts preserved at 4°C and —170°C: 0.264 (by

Ridit test).

Table 3. Degree of thrombosis

Degree Arterial grafts Venous grafts Grafts preserved at 4°C Grafts preserved at —170°C
0 4 (33.3%) 1 (8.3%) 3 (25.0%) 2 (16.7%)
1 6 (50.0%) 4 (33.3%) 6 (50.0%) 4 (33.3%)
2 2 (16.7%) 7 (58.3%) 3 (25.0%) 6 (50.0%)

Total 12 (100%) 12 (100%) 12 (100%) 12 (100%)

p-value between arterial and venous grafts: 0.030 (by Ridit test). p-value between grafts preserved at 4°C and —170°C: 0.264 (by

Ridit test).
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Fig. 1. Correlation between endothelial presence and thrombosis.
Kendall Tau b correlation coefficient: —0.657 (p=0.0003).
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Fig. 2. Arterial homograft preserved at —170°C explanted 3 months after implantation. (A) Light microscopic finding (original magnification,
x100): endothelial cells and an atheroma can be seen. (B) Immunohistochemical staining (original magnification, x400): endothelial cells are
stained dark brown. (C) Scanning electronmicroscopic finding: endothelial cells are marked by the presence of elongated cells with good
alignment. There is no evidence of cellular separation and prominent cell junction can be seen.

Fig. 3. Venous homograft preserved at 4°C explanted 1 week after implantation. (A) Light microscopic finding (original magnification, x100):
endothelial cells can be seen. (B) Immunohistochemical staining (original magnification, x200): endothelial cells are not staining for brown.
(C) Scanning electronmicroscopic finding: collagen fibers are exposed and the presence of endothelial cells are marked by the appearance
of discrete rounded cells.
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Grade of endothelial presence
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Fig. 5. Correlation between immunohistochemical staining and en-
dothelial presence. Kendall Tau b correlation coefficient: 0.520
(p=0.0049).
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Fig. 6. Correlation between immunohistochemical staining and en-
dothelial presence (less than 2 weeks). There is no correlation
(p=0.306).
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Fig. 8. Transmission electronmicroscopic findings. (A) Arterial homograft specimen preserved at —170°C with no thrombus which was ex-
planted 3 days after implantation shows abundant cytoplasm and definite nucleus. (B) Arterial homograft specimen preserved at 4°C with
thrombus formation which was explanted 2 weeks after implantation shows absence of nucleus and sparse cytoplasm.
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