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STUDY OF PATENCY RATE IN VARIABLE MICROVASCULAR ANASTOMOSIS

Uk-Kyu Kim, Yong-Deok Kim, June-Ho Byun, Sang-Hun Shin, In-Kyo Chung
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Pusan National University

Several microvascular anastomotic techniques have been described with methodical effectiveness, patency rates, healing state of
microscopic findings. This experimental study presents the comparison of three types of arterial microvascular anastomotic techniques:
end-to-end(ETE) anastomosis, end-in-end(EIE) anastomosis, and continuous technique. Sixty male Sprague-Dawley rats, 60 femoral
arteries were used for this study. Twenty rats per each technique were used and sacrificed at post-operation 1 day, 3 days, a week, 2
weeks for scanning electromicroscopic findings. The patency was monitored by miniDoppler throughout total experimental periods.
The anastomotic time on each method was measured to compare the technical effectiveness. The final results were as follows:

1. The anastomotic time for the end-in-end technique was significantly shorter than another techniques. The average time for each

technique was measured as 15 minutes on EIE technique, 20 minutes on continuous technique and 25 minutes on ETE technique.

2. The patency rate for the end-in-end technique at 2 weeks also was superior to another techniques.

The patency rate for each technique was demonstrated as 90 % on EIE technique, 85 % on ETE technique and 80 % on continuous

technique.

3. The scanning electromicroscopic findings on healing condition of vessel endothelium during the observation period showed that

the end results of EIE technique, ETE technique and continuous technique in sequence were good.

The end-in-end technique proved to be the superior with regard to anastomotic time and patency rate when compared to end-to-end
technuge, so EIE technige might be well available for the case of large discrepancy of vessel size. The patency rate, microscopic heal-
ing findings in continuous technique were seen as the lowest level among the three anastomotic techniques, therefore the application
of continuous technique was recommended only on the inevitable case.

Key words : Microvascular Anastomosis, End-To-End(ETE)suture, End-In-End(EIE)suture, Continuous suture, Patency rate, Anastomotic time
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Fig. 1. End-To-End suture
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Fig. 2. End-In-End suture
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Table 1. Patency rate to anastomotic methods
Postsutural periods End-to-end suture End-in-end suture Continuous suture
short term P T T P T
1 day 5 0 4 1 3 2
3 days 4 1 5 0 4 1
long term P T P T P T
1 week 4 1 4 1 4 1
2 weeks 4 1 5 0 5 0
Total 17 3 18 2 16 4
P: patent state, T: thrombosis state of vessel
Table 2. Patency rate and Operative time per Anastomosis methods
Group No. of Anastomosis Patency rate P Anastomotic Time(min) P
ETE 20 17/20, 85% 25+0.7
EIE 20 18/20, 90% >0.05 15+04 <0.001
Cont 20 16/20, 80% >0.05 20+08 <0.05

ETE: end-to-end suture, EIE: end-in-end suture, Cont: continuous suture, P value(ETE vs EIE, ETE vs Cont): Student’ s test
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2 Weeks
external wall healed
by fibrosis
organization begin
begun
complete
begun
neointima around
suture sites
hyperplasia of
neointima
regeneration of
medium
normal
normal
normal

1 Week
organization begin
organization almost

completed
thrombus remains
partially begun
begun
partially begun
atrophy of external
medial layers
atrophy of
medial layer
normal
almost normal
almost normal

3 Days
mural thrombus
organization begin,
macrophage, monocyte
mural thrombus
partially begun
constriction of
medial layer
normal
decreasing stenosis
narrow

1 Day
between transsected
ends, threads
at invaginated end
platelet aggregates
normal
pronounced narrow
narrow

ETE
EIE
Cont
ETE
EIE
Cont
ETE
EIE
Cont
ETE
EIE
Cont

Thrombus formation
Re-endothelialization
Lumen size

ETE: end-to-end suture, EIE: end-in-end suture, Cont: continuous suture

Table 3. Scanning Electron Microscopic Findings

Atrophy of medial layer
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Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.
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Femoral arterial anastomosis of the rat
End-to-end anastomosis at operation

End-to-end anastomosis at postoperation 2 weeks
The anastomotic site was completely healed on gross findings

End-in-end anastomosis at operation
The anastomotic vessel site was seen as constricted form on gross findings

End-to-end anastomosis site at postoperation 2 weeks
The nylon thread was partially covered with neointimal layer. Reendothelialization was begun in vessel lumen.

End-in-end anastomosis site at postoperation 2 weeks
The vessel luminal surface showed complete reendothelialized state.
Lumen showed the neointimal smoothed surface.

Continuous anastomosis site at postoperation 2 weeks

The neointimal layer partially covered the nylon thread.
Reendothelializtion was begun in vessel lumen.

Irregular collagen fiber ridge on luminal surface was also seen.



Fig.3. End-To-End(ETE) Fig.4. End-To-End(ETE)
Anastomosis(Op.day) suture(postop. 2 Weeks)

Fig.5. End-To-End(ETE) Fig.6. End-To-End suture
Anastomosis(Op.day) Microscopic findings

Fig. 7. End-In-End suture Fig.8. Continuous suture
Microscopic findings Microscopic findings
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