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— Abstract

EXPERIMENTAL STUDY ON THE EFFECTS OF LOCAL IRRIGATION
AND SYSTEMIC HEPARIN ADMINISTRATION ON MICROVASCULAR ANASTOMOSIS
OF THE RABBIT FEMORAL ARTERY WITH INTENDED CRUSH INJURY

Dong-Joo Kim, Su-Gwan Kim, Seong-Yong Moon, Jung-Hoon Yoon*
Department of Oral and Maxillofacial Surgery, Oral Pathology ™,
Oral Biology Research Institute, College of Dentistry, Chosun University

This study compared the histological patency rates of anastomoses of the femoral artery. Twelve rabbits
weighing about 2 kg were studied. Both the right and left femoral arteries were cut. The control group had
no damage to the vessel, saline irrigation, and micro-anastomosis. Experimental group I had a crush injury
to the vessel, saline irrigation, and micro-anastomosis. Experimental group II had a crush injury, saline
irrigation, 100 U/ml heparin irrigation, and micro-anastomosis. Experimental group III had the same
treatment as experimental group II plus the systemic application of 100 U/kg heparin iv. The histological
patency rates were compared. The patency rates of the control group 30 min and 3 days after the anasto-
mosis were 100 and 83%, respectively. The respective rates for experimental groups I and II 30 min and 3
days after the anastomosis were 100% in all cases. The respective rates in experimental group III were 100
and 83%. In this study, no significant correlation was observed between the patency rate and the effects of
local irrigation or the systemic application of heparin on the microvascular anastomosis of the rabbit
femoral artery. However, the patency rate tended to decrease concomitantly with an increase in surgery
time. Increased bleeding was observed after the systemic application of heparin. Obvious damage to the
crush-injured vascular endothelium was detected on histologic examination of the micro-anastomosed area.
In addition, some vessels subjected to crush injury contained thrombi attached to the vascular endotheli-
um. No preventive effect of heparin on thrombus formation was observed.

Key words: Local irrigation, Systemic heparin administration, Microvascular anastomosis, Rabbit
femoral artery
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1. 4% Mz

2~2.5kge 77ket ¥ 7E 12k & ARSIl
A R Feoe "%du]ﬁ (Zeiss OPMI 1-F:25x;
Carl Zeiss Stiftung, Heidenheim/ Jena, Germany),
double microvascular approximator clamp with
suture holding frame (S & T Marketing LTD,
Newhausen am Rheinfall, Switzerland), VIA|4<7]++

29| 71E CHE[S Y ] o] MY E Bt olnfzle] TAME & HAFE

0f Z1fof] Cizt ABfH oA

(S & T Marketing LTD, Newhausen am Rheinfall,
Switzerland) % 10-0 Ethilon (W1770; Ethicon,
Johnson & Johnson intl., European Logistic Centre,
Lenneke, Belgium) +3AHE AH&-s1Stt

2. dESEol 25
() 2T : hES #, $5 fEE0S 29 F 47
4942 T2 AZ3d uml BEL AT 2
(2) 43 12 : RSl 2, 5 tE B e

K5 Akl AR 494 34 ARDE A9

q

of nA dHEES ]‘ﬁﬂ T

(3) A 11+ : 7tEY #, ¢
718 & Akl 100U/mH heparine ©]-&3}4
A T4 AH S AP T oA R 32 Al
o

(4) A I 7FE] 3, %3 tiE W] ukEd
7bek & Adsto] heparing ©]-&stel @ W =
AH g, nAgEd T3S Al 1A dof
100U/ Kg«] heparing 39 Fogh

EHQEU“O]] [e) 3512V R

T o032

b dlo

3. AU

O 3mg/kg®] Zoleton? 1mg/kg?l xylazine HClIE &
gate] & FAlele] AAInE =89t Calcium
tloglycollate dnE °ok? Ml F9 EXst] 22 A
Astal WEfd o2 A=t Fadn Ao AokE F3l
A3t W S (superficial inferior epigastric artery)<]
A A A7 o] 79 224& whelste] AgQl
t F-91%H midthigh7H4] 95 =9 =93t}
7Y7ke] Fule] 273& gk Imm WA (Fig. 1).

Fig. 1. Exposure of the femoral artery.
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S S 717 9@l Reichel 57¢] AHE-SF gtk
%¢(crush injury) W& AHESIGTH dlE e 295
9 1915 double microvascular approximator clamp
with suture holding frameS #asle] s vk &
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Al A FYRkRZEA] 1027 29 F 327 F= UHe
24z} 3Abe s TFEeEA d3dARd S e
(Fig. 2). lidocaines 53t 2-43te] dao] HA&S oW
&t & &30 438l A microscissors® £4H g 4
THE Atk (Fig. 3). 7= dnlAstolr] & g4
W< ‘gﬂ”d” “/HZ:TT_L-‘Jr A8 [+) 52 heparin $9

Ad 7, A9 7)oz AFsle] ddgn 248 A
Ei= 131'7 -E—LL FRH e HAgho 7 vy
= 3% ‘:1r gy ‘ﬂ Yo T ST 9 1027 FA
°l gato] A5 370 A -l 120% 3t
2 +E frameo] 923t guide suture
L } Tel 37H9] TS Al 1239 Bem
3 (end to end anastomosis) & Al &8I tHFig.

oA 149 e 27l A A Es (Eay
& ) 52 heparin €9 (A3 11, 48 [T o=
St & w53 At A9 8 AAE
g+ & oF 3027t gauze packing® A o] s2%
£ T, 295 3 AAE AAS T o 187 gauze
packlng*‘ Attt o] TR AE A AT

7)ol AAe F lidocaines 53t AA-E Sttt B3
302l empty—and—reﬁll testE o] &3t MEE
Attt MEs IR = AE 2453 93E
e & betadlneﬂi =3t

2w PS4 da 7Y AT F 22 AlY

so8, AGTANE SRER Aol FUES AP

R

mh@rﬁ}mﬁrﬂl—n_w_/\
: > |0

r
|—|ﬂ—tFlU
]1',1_,

At
A [FollM e Yozl dhfds A9z AR
o] AlZgt & 10-0 Ethilong o] &3dte] virolnl 3o

= Adssih. 48 A e Wrodl vzt
100U/mle] 844¥ heparing o]&3le] & WS 7%
ol AlAg & npiviA|e] W o R g Eaion,
A [I7e A& 1A A5 gz 100U/Kge
heparinf:i gFotgion, Ad (7o oz A3 A
= AA = £33 Aldsisit

4. INEE HA

AEE tiek Arte B3N8 A T3AE 308F
T 39Fo Z+zk AlgE e Acland microsurgical
empty-and-refill test-4 S ol &3tsinh Wi the
JJr Zz”’/} B30 YH-E Jeweler s forcep 2 HAA]
21 3 Y92 Jeweler s forcepﬂi goo] 32 Wegoz
S A AstA o] Ftt. o] F A 1"“/‘]7] forceps
o|$A|A Fdo] yte] AYAEAE Felste WHol
= e H”‘E‘E 7“}51 = Er%“"i‘% Ao

o7 ﬁ%% 7%]5}3}7] <Ash 10/ G

Fig. 2. Crush injury produced using a smooth needle
holder.

Fig. 3. After lidocaine application for 5 min.
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Fig. 4. After vascular anastomosis with 10-0 Ethilon.
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= Al 3351 A 179 B 3Y FEEE F o &
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heparln (100U/Kg)= # 4l
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< 5o 83%°]Utt (Table 1).

Table 1. Comparison of Vascular Patency after Crushing Injury with or without Heparin Treatment

Group Case No. Side Time(min) Histologic Patency (%)
Control 1 left 34 99
right 54 0
2 left 27 96
right 29 98
3 left 32 97 H
right 27 86
Experimental I 4 left 39 94
right 32 96
5 left 32 97
right 31 96
6 left 38 68
right 34 99
Experimental 1I 7 left 31 98
right 38 9 H
8 left 41 98
right 37 99
9 left 29 72
right 41 9 B
Experimental III 10 left 29 99
right 41 9 B
11 left 25 9 B
right 39 0 B
12 left 29 86
right 35 98 B

(H: Hematoma B: Bleeding)
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Fig. 5a. Control group: normal patency,
Open arrows: thrombi, arrows: intima,
M: media (H&E stain, x40).

Fig. 5b. Control group: decreased paten-  Fig. 5¢. Control group: occluded, aster-
cy, Open arrows: thrombi, M: media
(intima: absent) (H&E stain, X40).

isk: thrombi, M: media (intima: absent)
(H&E stain, x40).

Fig. 6a. Experimental group I: normal
patency (H&E stain, x40).
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Fig. 6b. Experimental group |: decreased
patency (H&E stain, x40).
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Fig. 7a. Experimental group II: normal  Fig. 7b. Experimental group II: de-

patency (H&E stain, x40).

creased patency (H&E stain, x40).

Fig. 8a. Experimental group lll: normal  Fig. 8b. Experimental group IlI:
decreased patency, arrows: thrombi,
asterisk: RBC (H&E stain, X40).

patency (H&E stain, x40).

Fig. 8c. Experimental group llI: occlud-
ed, asterisk: thrombi, M: media (inti-
ma: absent) (H&E stain, X40).

Table 2. Comparison of Histologic Vascular Patency after Crushing Injury with or without Heparin Treatment

(Statistical evaluation, P{0.05)

Mean Std. Deviation  Sig. (Control)  Sig. (Exp. )  Sig. (Exp. II)  Sig. (Exp.IID)
Control 79.33 29.14 0.908 0.852 1.000
Exp. I 91.66 11.70 0.908 0.999 0.924
Exp. II 94.16 10.87 0.852 0.999 0.872
Exp. III 80.16 39.60 1.000 0.924 0.872
Total 86.33 27.85 0.740

o] #2F AT (Fig. 6).

AE [[TdllAe & F 394 B2

ru‘d

o
ot
£
ol

=

Z¥zke] 252 SPSS ZEI9S o] 83t ANOVA test
vl £ Algakth. ANOVA test 23 p=0.740(p(0.05) 2.2
o

&3 671l gl Aoz 25 she A TE frel@d 2ol S Rolx| oot ghEede 7 4
uh, shve] oM e A 1o A dae Ae T EFE FA 2 tET bl AEE Aol |l
H] %23 Ao FA ol gurqvg,} A7t BEE I T3 Scheffe A}WJ J& Tt A47ze] aFite] Aols
(Fig. 7). 28 2= o A F 4= HAF Agstgd o, 7t aFtE FAH R frolgt AfolE
Nz e Belon 0}1,}4 e Ag o oa HAl Holx] gko} A o= EATAH R {3t Aol &
a3 B shute] e opgte] AL AAaE Hole HolA] F5& & & UATHTable 2).

o] #2H U (Fig. 8).
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Endothelial injury
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platelets Adhesion | Cascade

IA Fibrinogen
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Platelet | | Fibrin Clot ¢ Anti-Thrombin Il
Aggregation | | (Red Thrombosis) hag (Heparin) .

[ _ Thrombin H\'

Thrombosis
(White Thrombosis)

Fig. 9. Hematologic steps leading to vascular thrombo-
sis.
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