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Abstract (J. Kor. Oral Maxillofac. Surg. 2006;32:117-128)

EFFECT OF ARTERIAL REPAIR AND PATENCY AFTER MICROVASCULAR ANASTOMOSIS
WITH TOPICAL IRRIGATION OF VARIOUS ANTI-THROMBUS DRUGS

Yong-Chul Choi, Kyung-Wook Kim, Chul-Hwan Kim
Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Dankook University

Free flap transplantation with microvascular anastomosis has been successfully performed by development of surgical technique, materials and post-
operative monitoring equipments of flap. But success rate of microvascular anastomosis is influenced by various factors, and failure rate is about 5-
10%. The most influential factor for success rate is surgical technique and other factors that influence failure of microvascular anastomosis are
ischemic time of free flap, thrombus formation of anastomosis region and vascular spasm. Many studies has been published in microvascular anasto-
mosis with histologic effect for irrigating solution. But local irrigation solution has been used clinically in microvascular anastomosis, the comparison
with each solution, microhistological study for endothelia cell repair and vascular patency has not been reported.

The heparin which is anti-thrombotic agent, and urokinase which is fibrinolytic agent are used for this study. Vascular patency and thrombus forma-
tion in experimental micro-arterial anastomosis, and endothelial repair were observed with histologic analysis, scanning electron microscopy, trans-

mission electron microscopic examination.
The results were obtained as follows:

1. In vascular patency test in 30 minute and 7 days after micro-arterial anastomosis, equal effects of good vascular patency were obtained in group

of local irrigation with heparin and urokinase.

2. In thrombus formation in 7 days after micro-arterial anastomosis, equal effects of minimal thrombus formation were obtained in group of local

irrigation with heparin and urokinase.

3.In toluidin blue staining in 7 days after micro-arterial anastomosis, local destruction of endothelial cell and inner elastic lamina were seen and

endothelial repair was not seen.

4. In scanning electron microscope examingtion in 7 days after micro-arterial anastomosis, endothelial cell was not seen in peripheral to suture mate-

rials, thrombus associated fibrin network was observed.

5. In transmission electron microscope examination in 7 days after microarterial anastomosis, inflammatory cell was seen within smooth muscle
cellsin site of endothelia cell destruction, smooth muscle cell around suture material were arranged irregularly, some collagenous change were

seen.

From the results obtained in this study, same results of good vascular patency and anti-thrombotic effect of heparin and urokinase were obtained asa
local irrigation solution, and repair of endothelial cell was not seen in 7 days after micro-arterial anastomosis.

Key words: Microvascular Anastomosis, Anti-thrombus drug, Heparin, Urokinase
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Table 1. Arterial patency at 30minute and 7 days after microvascular anastomosis
Group Group| Groupll Group 1l
Petency 30min 7 days 30min 7 days 30min 7 days
PO 4 0 6 5 5 5
P1 1 1 0 1 1 1
P2 1 1 0 0 0 0
P3 0 4 0 0 0 0
(PO: good patency, PL:dightly reduced petency, P2: severly reduced patency, P3: no patency)
Table 2. Thrombus formation of femoral artery in anastomosis area at 7 days after microvascular anastomosis
Group
Petency Group| Groupll Group Il
T0 0 4 6
T1 0 2 0
T2 2 0 0
T3 4 0 0

(TO: nothrombus, T1: small thrombus, T2: medium thrombus, T3: large thromus)
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Fig. 1. Low power view of immediate pog-anestomosisin Group 1.

Fg. 2. Highpower view of immediate post-anastomosisin Group 1.

Fg. 3.Highpower view of 7 daysafter anestomosisin Group I1.

FHg. 4. Surgicd specimen of 7 daysafter anegomoss

Fg. 5. Prominent internd eagtic laming endothdlid cdllsand smooth musdelayer innormd artery.

Fg. 6. Widdy discontinued internd elagtic lamina, and endothdlid cellswith smooth musde cdlsaround suture silk in Group 1.
Fig. 7. Localy discontinued internd dadtic laminawith suture sk in smooth muscle cdlsin Group .

Fg. 8. Numerousdiscontinued internd elagtic laming, resdud endothdlid cellswith thick smooth musclelayer in Group 1.
Fg. 9. Numerousdiscontinued internd dastic lamina, disorganized smooth musdle cdlsaround suture stk in Group 1.

Fg. 10. Discontinued internd eagtic laminaunder thick smooth musde cellsaround suturesilk in Group 111.

Fig. 11. Discontinued internd dadtic laming, resdud endothdlid cdl and well formed thick smooth musdelayer in Group 1.
Fig. 12. Locdly discontinued internd eagtic laming, cicatrized smooth musdelayer in Group 11

Fg. 13. Pardlded arangement of endothdlid cdlsin normd arterid wall(SEM).

Fig. 14. Blood cdlsonirregular arrangement of endothelid cdlsin Group I(SEM).

Fig. 15. Pardlded arrangement of endothdlid cdls covered by fibrin in Group [(SEM).

Fg. 16. Unrecovered endothelid cdls, fibrin and blood cdlls around suturesilk in Group 1(SEM).

Fg. 17. Mesh formed fibrin covering Sde in Group |(SEM).

Fg. 18. Conglomerated fibrin and blood cdlls on endathdlid cdls in Group 11(SEM).

Fig. 19. Fbrinand blood cdls on newly forming endothelid cdllsin Group 11(SEM).

Fig. 20. Fibrin network on endothelid cdllsaround suture silk in Group [(SEM).

Fig. 21. Fibrin network and blood cells on endothdlid cdlsaround suturesilk in Group [1(SEM).

FHg. 22. Irregular arrangement of endothlid cdlls associated with fibrin formation in Group [(SEM).

Fg. 23. Irregular arrangement of endothelid cdlls covered by fibrin formation around suture stk in Group 11(SEM).

Fig. 24. Patidly irregular arrangement of endotheliad odllsassociated with fibrin covered Sde around suture stk in Group [/ (SEM).
Fg. 25. Denuded arteria wall composed of smooth muscle cdlls covered By blood dot in Group |(TEM).

Fg. 26. Smooth muscle cdlls adjacent to collagenized tissue around suture silk in Group [ (TEM).

Fig. 27. Denuded arteria wall composed smooth muscle cdlls covered by blood dlot in Group |((TEM).

Fg. 28. Denuded arteria wall composad smooth muscle cdlls covered by blood clot in Group |(TEM).

Fg. 29. Denuded arterid wall composad of smooth musdle cdlls covered by blood clot and invaded by PMN in Group [I(TEM).
Fig. 30. Whorled smooth musde cdlsaround suturesilk in Group 11(TEM).

Fig. 31 Whorled smooth musde cdlls adjacent to collagenized tissuein Group [I(TEM).

Fg. 32. Wavy collagenized smooth muscle cdllsin Group /(TEM).

Fig. 33. Denuded arterid wall compaosad of smooth musdle cdlls covered by thick blood dot in Group HI(TEM).

Fg. 34. Denuded arteria wall composad of smooth muscle cdlls covered by thick blood dat in Group HHI(TEM).

Fg. 35. Denuded arteria wall composad of smooth musdle cdlls covered by blood dlot and invaded by PMNL in Group [HI(TEM).
Fig. 36. Denuded arteria wall composad of smooth musde cdlls covered by blood dlot and invaded by PMN in Group [HI(TEM).
Fig. 37. Collagenized smooth muscle cdll s adjacent to spindle sheped fibroblagtsin Group 111 (TEM).

Abbreviation
PMNL : Polymorphoneudear Leukocyte

SEM : Scanning Electron Microscopy
TEM : Trasmission Electron Microscopy
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