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= Abstract=

Experimental Study of Microvascular Anastomosis Using Biological Fibrin Glue

Dong Won Kim, M.D., Jac Hong Jeng, M.D**,, Eun Ik Son, M.D,,
Man Bin Yim, M.D,, In Hong Kim, M.D.

Department of Neurosurgery, Keimyﬁng University College of Medicine, Taegu, Korea

Anastomosis of rat common carotid artery was performed by applying four crossed-fixing sutures
and by mantling with human fibrinogen-thrombin glue.

There was a 97% patency rate 24 houre after surgery, and' the anastomosed vessels were still
patent on the 7th and 30th postoperative days. Aneurysm formation was absent but stenotic change
was seen to 1 case of 8 angiographic studies. Histopathological studies of microvascular anastomosis
showed that this surgical technique of anastomosis has certain advantages, namely that it reduces
the number of sutures needed, is less traumatic to the vascular wall, ensures elastic vascular junction,
and the glue used possess high biological inertness that provides a better physiological connection
of vessels than conventional suturing. The duration of the clipping and the operation is significantly
reduced. A tensile strength test 24 hours following operation and 1 week later showed that this
anastomosis was significantly better than that achieved with the usual manual suture method.

The author therefore concludes that this new surgical technique of microvascular anastomosis
may be valuable in microvascular neurosurgery.

KEY WORD - Biological fibrin glue * Fibrinogen-thrombin glue * Microvascular anastomois * Ten-
sile strength test.
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1. Gluing Material

Fibrin glue(Beriplast-P®, 1ml, Behring)+ fibri-
nogen, factor VI % aprotonin® & TA € fibrind
B2} thrombin# Cat++22 T4 ¥ thrombind
02 o[Fol glon of FEde] ERl] motd
Ytube2 EFHW 370Ul HEHH fibin

glueZ FAH 23 & HEAAI= EA o
E-3) aprotonin> A2 & fibrinolysis® AAAIA H
A745g AN AFAA F£4.

Lida:

A% 300gm BE9] Sprague Dalwley® %A 36
u2l & ¢4 FE o] 87 o nembutal (pentobar-
bital) 6.5mg/100gme FAHete] wpH{L G2
2339 penicillin 5TunitE 2 FA FF
Bejstol A AR TS get £ Z 4~5em
HEANE 7t 52 d 0 % (Topcon OMS-80CT)
el A H& %76’%‘33% 7]*?-‘?—"“"1 EARAA F
Hz4oz iy 2H2EA Besta(Fig 1) F9
237 FEHA = % Wol o e nF-27
£ ¥eth. 29 d 4HE FHAM =2 € duy
FHxH o] AzHA G2 & Agdds2 A& F
M FRom gR3de HAs Y3td F9S
A7) AAd 1% xylocaine-d 587 A H &3
o 39 835 7dad Y. FAY Acland 5
ANZ 4989 29EE 10mm BHEoE 44 7
S I FYE A AT Azto] HA Hg
sttt Hod dBUWAS dgedo] 4 gy
A4 (200mu/mD) 2 A AR F&3F W&
23842 &3 Az FEF S AAGAY,
AYE 88 $9E Imm BELE THANE 34
641, 9219 124] H&ell 75.u vt 10-0 EHALZ
(10-0 dermalon). 4%l H&2E@d 1w ol Fd fib-
rin®& A thrombin®H 27 3 drops ¥ LU=
29 vrE A St oF 583 7ty 5‘3%’—"“ fib-
rin glue7t 34 HE 497 A Z}E 28 A
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Fig. 1. Exposed common carotid artery of the rat with
vagus nerve.

o2 H7ta At

D HEE A4

fibrin glueE o] &3t T % TS

a) E‘EL F 24N 7o) 368 A

b) ¥8& ¥ 1574 AdF 1/3°] 123

c) -‘?‘“ 3 R 17 &S FAAE Bgd
128% 1/32 4N A A = %2’5}01 milking test” &
AANEe Fggae HEARE HAA,

2) guzgsdr
FHE F 230 gy FREIS BN
459 HEoqReg Ml wsts B3

Aok FFEYL EXUYFHE =289 angioca-
theter® E5ul5He T8 dsdIAA AU
3 294 (1ml of meglumin amide) & F 43t Al
At ot

3. 244 A

28 F73 59 N AT W}E z3%3

H3s #2387 39 &% U, 17, 2F B
Mgl 2459 S FH2Ho2RH ZA2HA
vzl atol SotH o FAFY EHRE FHOZ
A8t ok 1om 9RANM BHIA 24%H FES
AAEEY. 2 AI7ER 2~4709 2FE 10% ¥
22y g 1339 HEEGAS e 8#
SN2 §ES #2387 93ld Van Gieson
AMse #2a g

4) ZERE AA

MESA fibrin glue® R3S E3EHY Ax
A& 2387 A8 3ES Lz}éf&oﬂ 333
FgAgte g 2@ Az vadgd. dxE
e F259L 100 SHAZ 129 BEsd 2F
d1 £F 4A7 59, €% 1F 582 F 1042
Ayt FHEFL 2cm Zol2 st FAHYY
dg 30 SAANE AA3Y9 myographyel LA
39t (Fig. 2). 88 & H2Z2 AANA £3E7

222 714 Z& & 718t o] & physiography 2
Z339.
4 8 Z o

L 2ggBs AZS AN 23

Egdde HEES(Table 1) £8E F 2447,
13, 18 ¥ o] milking test2, 27 9= milking test$}
dAEY S S HARAY. £F 44T 36
#Z 3BHAL AEH] YolA 2 HEEL 97% R
on 1de FRAFAE 7Y NE FAHA
ou 24N HEE Ao} $FHEE BYH 35
al% 1/39 1238 & AR AT d Aol M Aol

IEM 100% NELE ii‘iﬂ} 3% vigd
1T7H & AACA $542E B 128F 1/3
A 4F & A =23 m}v}w o A NA F2
NE2Z2RE B 2L 100% A FTF 24N
NEAA NN FH0IAD 53 F TE 88 E €%

Fig. 2. Tensile strength test : Myography and physiog-
raphy.



Table 1. Results of microvascular anastomosis using fi-

brin glue
Milking test Rats Patent Anastomosis
Findings tested No. Percent
Patent at 24 hrs 36 35 97
Patent at 1wk 12 12 100
Patent at 1 mo 4 4 100
Patent at 24wks 8 8* 100
(angiogram)

*1 case - partial stenosis ¢ good milking test

27l milking test? FHEYH S AT 2} (Fig.

3) Ao R HES BEE F A NEELS
100% Atk 12y &G AAAgAF 7 AA e
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2o, 18 dM e 839 T2H 23S (Fig. 4)
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Fig. 3. Carotid angiogram 2 weeks after anastomosis
using fibrin glue.
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Fig. 4. Carotid angiogram 2 weeks after anastomosis
using fibrin glue. There is focal stenosis in anas-
tomotic site.

Fig. 5. Twenty-four hours after operation. Larger amou-
nts of fibrin glue mantling of the area of microva-
scular anastomosis.

A7 gl 2R E(Fig 100 3 A&H A
HE BEEE B34k g3 g@HAR7 oA
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9 fibrin glue?t WH¥ F5HL 2 ¥ I
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Fig. 6. One week after operation. Collagen fiber appea-
red and isolated remnants of fibrin glue are seen
at the area of anastomosis.

Fig. 7. Two weeks after operation. Collagen-rich granu-
lation tissue is markedly decreased and fibrin
glue is completely absorbed.

Fig. 8. One month after operation. Stable vascular union
and neovascularization are observed at the area
of anastomosis.



Fig. 9. Fibrinoid necrosis in the area of a microvascular
suture(common carotid artery of rat 24 hours
after operation. H & E, X400).

Fig. 10. Fibrin sealing of the anastomotic vessel without
suture{common carotid artery of rat 24 hours
after operation. Van Gieson, X400).

Fig. 11. Typical granulation tissue with giant cells deve-
loped along the suture material. However, this
is not the case with the remnant of the fibrin
glue(common carotid artery of rat 1 week after
operation. H & E, X400).
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TS Ry 2o #538] AAHIL UF
S & 5 A2 58 9uFAy Zgz o] AY
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U Aol dAEY FEEY AL oy x HE
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13) 239 g Ao Ao FAHo Y1 9
Bole folzFo] AL FF3}L 2 S & &

AR,

Fig. 12. Regeneration of the endothelial layer is now
complete and a vascular walls has more regular
structures, certainly as a consequence of abse-
nce of foreign body reaction{common carotid
artery of rat 2 weeks after operation.
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Fig. 13. Thrombus formation in the area of microvascu-
lar anastomosis, with resultant vascualr stenosis
(common carotid artery of rat 2 weeks after
operation. Van Gieson, X200).

Fig. 14. Each layer of the vascular wall is restored to
normal(common carotid artery of rat 1 month
after operation. H & E, X100).
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1A ERc BEFE AL Z Fol L fibrin
glueZ BZAE uAE# o] 7 27IINE
Ang % oy gy Ao FEHE 1F
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Table 2. Comparison of tnsile strength between fibrin
gluing and clasical suture anastomosis

Type of anastomosis®

Time of test -
fibrin glue suture
24 hrs after anastomosis 104+ 5gm 74+ Tgm
(=5  (n=4)
1wk after anastomosis 123+ 6gm 87+ 9gm
(n=5)  (n=5)

*N=number of anastomosed vessel segments tested.
Suture tensile strength is expressed as the mean+ DS.
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