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ULTRASTRUCTURAL STUDY FOR VEIN REGENERATION AFTER MICROVASCULAR
ANASTOMOSIS IN RABBIT FEMORAL VEIN

Hong-Seop Rho, Chul-Hwan Kim, Kyung-Wook Kim
Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

Free flap transplantation with microvascular anastomosis has been successfully performed by development of surgical technique, materias 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.

In this study, vascular patency and thrombus formation in experimental micro-venous anastomosis, and endothelial repair were observed with histo-
logic analysis, scanning electron microscopy, transmission electron microscopic examination.

The results were obtained as follows:

1. Invascular patency test in 30 minute and 7 days after micro-venous anastomosis with heparin irrigation, all of 12 anastomosis site were good vas-

cular patency.

2. In thrombus formation in 2 weeks group(Experimentd 1), 2 site of 6 cases were observed thrombus, and in 4 weeks group(Experimental 1), 1 site
of 6 cases were observed thrombus.

3. In histologic examination, normal vein(Control Group) showed continued internal elastic lamina, well formed thick smooth muscle layer and con-
nective tissue. The group of 2 weeks after microvenous anastomosis(Experimental |) showd locally recovered interna lamina, discontinued inter-
nal lamina, disorganized smooth muscle cells and granulation tissue around suture silk. In the group of 4 weeks after micro-venous
anastomosi s(Experimental 1), anastomosis site showed almostly continued internal lamina, disorganized smooth muscle cells and cicartrized tis-
sue around suture silk.

4. In scanning €lectron microscope examination in 2 weeks(Experimental 1) after micro-venous anastomosis, mesh fibrin formation showed near to
endothelia cells, and in 4 weeks after micro-venous anastomosis(EXperimental 11), numerous blood cells and fibrin mesh formation was seen
associated with irregular endothelial cell arrangement.

5. In transmission electron microscope examination in 2 weeks after micro-venous anastomosis(Experimental ), irregular arrangement of smooth
muscle cells was seen adjacent to collagenized tissue around suture silk. In 4 weeks after micro-venous anastomosis(Experimental 11), denuded
venous wall composed of relatively well arranged smooth muscle cells was covered by endothelia cells, but fibroblast cells and foreign body
giant cells near to suture silk was remained.

From the results obtained in this study, results of good vascular patiency and anti-thrombotic effect of heparin were obtained as a local irrigation

solution, and repair of venous endothelial cell was observed in 2 weeks after micro-venous anastomosis.
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Table 1. Venous Patency at 30minute and 7 days after Microvascular Anastomosis

Experimenta EXPI EXPII
Patency 30min 7 days 30min 7 days
PO 6 5 5 5
P1 0 1 1 1
P2 0 0 0 0
P3 0 0 0 0

(PO: good patency, P1: dightly reduced patency, P2: severly reduced patency, P3: no patency)

ZF 11

i)
e
ol
ek
ry
tilo
Mo
ot
s

[t
of¥

>,
o

S SAHOE o]l TR A Z A
& 2248 Inie] 7] 2 2E} 25%glutddehyde & o] Y& &
A M2 goetate verond S AFE-SHed, pH 7.22 $2A)7) 7, 1%
osmium tetraoxideE: AH-&-3she 30601 ¢ st LGNS
SHTE Ao T &I EF &4A7] 2, nbuyl methacrylate
of &A=, A gl 2nf3tar, 00CA A F st
vl A = 1% benzoyl peroxideS: AH8-31 T 0.2mi A = == &
oM 2 EAS A2t gAA A ] 22 %3 Uranyl
acetates} Lead citrate=. 34§t & 5347 216 v] 7 (JEOL JEA
CX II,JAPAN) & 2 #3314 o).

. A 21t

gl_l
]
3
I
>
o

AR 694 9] FA R FAM, A 12 e RE
AR FEE NES e AT AF 220 E
E8 710 5, k7 7 gl ) o] 19 S eHTadled).

=
AL M= BE7E eSS AL, 18 7F oF7 3t
SENES BAoH, A2 M = Al FLT A
=
=

2. @H™(thrombus) &M

A g1l A = 4ol A F o] AlAd o] lloH, 28] ol A A&
o] Pdo] AL Q) A2 A & Salol A Pdo] Az
A e, 18 A 5] ddo] HEEAtHTale2).

3. Ystan|g 44

A e e ek ete] o] 3 2 e Tl &
I AEEH AREAZ 02 P4 UATHAG L D). &
% 27 ZEXPOI A = ek uhe] Q44 o] Aofslo] e

Table 2. Thrombus Formation of Femoral Vein in

Anastomosis Area in Experimental |, Il after microva-
scular anastomosis
Experimental

TS EXPII EXPIII

TO 4 5

T1 2 0

T2 0 1

T3 0 0

(TO: no thrombus, T1: small thrombus, T2: medium thrombus, T3: large
thromus)
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Fig. 1. Continued internd eagtic lamina, remained endothdlid cdlls, well formed thick smooth musdelayer and connectivetissuein Control Group.

Fig. 2. Continued internd elastic lamina, remained endothdlid cdlls, blood cdlsand connectivetissuein Control Group.

Fig. 3. Discontinued internd lamina, disorganized smooth muscle cdlsand granulation tissue around suture Sk after 2 weeksin Experimentd 1.

Fig. 4. Locally recovered internd laming, loose connective tissue after 2 wesksin Experimentd 1.

Fig. 5. Continued internd laming, disorganized smooth muscle cdlls and dicartrized tissue around suture itk in Experimentd 1.

Fig. 6. AlImoglly recovered internd lamina, smooth muscle cdll layer and cicartrized tissuein Experimentd 1.

Fig. 7. Blood cdlIsatached to regular arrangement of endothelid cellsin Control Group.(SEM)

Fig. 8. Mesh fibrin formation near to endothdlid cdllsafter 2 weeksin Experimentd 1.(SEM)

Fig. 9. Numerous blood cells and fibrin mesh formation assodiated with irregular endothdid cell arrangement after 4 weeks in Experimenta
[1.(SEM)

Fig. 10. Irregular arrangement of endothdlid cdlls associated with fibrin covered Sde around suture after 4 weeksin Experimentd 11.(SEM)

Fig. 11. Denuded venouswall compasad of smooth musde cdlls covered by endathdlid cdlsin normd vein (Control Group)(TEM).

Fg. 12. Irregular arrangement of smooth muscle cdllsadjacent to collagenized tissue around suture silk after 2 weeksin Experimentd [L(TEM).

Fig. 13. Denuded venouswall composad of rdatively well arranged smooth muscle cdlls covered by endothdlid cdlls after 4 weeksin Experimentd
IL(TEM).

Fig. 14. Fibroblagt cdlsand foreign body giant cdlls near to suture Silk remain fter 4 weeksin Experimentd 11.(TEM)

Abbrevigtion

SEM : Scanning Electron Micrascopy
TEM : Transmission Electron Microscopy
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