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Comparative Study of Absorbable Suture Material and Nonabsorbable Suture Material in
Micro-vascular Anastomosis
— An Experimental Study on 1 mm Diameter Arterial Anastomosis in the
Carotid Artery of Rat—

Myung Chul Yoo, M.D., Dae Kyung Bae, M.D. and Dong Whee Kim, M.D.

Department of Orthopedic Surgery, Kyung Hee University, School of Medicine, Seoul, Korea

The suture materials influence the success of microvascular anastomosis importantly. The pur-
pose of this experiment isto observe the effect of absorbable suture material and nonabsorbable

suture material in microvascular anastomosis.

The study was carried out on one side of carotid arteries of fourty rats which were anestheti-

zed intraperitoneally with urethane.

The experimental procedures differed in two groups, Group A in which the carotid artery was
sutured with 10-0 monofilament polyglycolic acid, Group B in which the carotid artery was sutur-

ed with 10-0 monofilament nylon.

Gross and histological examination were used to compare the results of end to end suture abo-

ve two suture material.
The results were as follows.

1. Nylon had greater tensile strength and ease of handling than polyglycolic acid, but held knots

poorly.

2. Polyglycolic acid had difficult handling and lesser tenslie strength than nylon, but held knots

hardly.

3. Polyglycolic acid had high patency rate, some lesser tissue response than nylon.
Key Words: Absorbable, Nonabsorbable suture material, Microvascular anastomosis.
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Fig. 1A Fig. 1B.

A% 200~300 g9] A 40vtel § ARFER A
4 e AFHEEA olAlgE "HelH (vF
WeckAt Al E) st vjdlg 714 o o454 10
—0 monofilament nylon(D-ermalon®)¢} 10- 0
monofilament polyglycolic acid(Dexon ®) & A&
&4 ot

2, Mgy

2&tatel] w2l AF(10- 0 monofilament poly
glycolic acid4h) , B+ (10 -0 monofilament nylon
ez FREgon A4 et 3AEEF 14,3
d, 1§, 2F, 454 #7 4vteld F 40vte

Fig. 1C. Fig.1D.

Fig.1. Operative procedure. A: Make an incision along the midline of neck longitudinally, B: Applic-
ation of vessel approximating clamp, C: End to end arterial anastomosis, D: Assessing patency.

Fig.2B.

Fig .2A.

Fig. 2. Comparison of 10-0 monofilamentnylon and 10-0 monofilament polyglycolic acid. A: 10-0 m-
onofilament polycolic acid is greenish white in magnified field, B: 10-0 monofilament nylon is black
in magnified field.
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Table 1. Comparison of suture material in oper-
ative procedure

Tensile strength Knot Color
Nylon ++  Poor Black
Polyglycolic acid + Good Greenish white

Table 2. Result of patency rate

Table 3. Result of microscopic finding

1D. 3D. 1W. 2W.: 4W,

- A+ + 4+ + 4+
infl.cell

B + + ++ ++ ++
Subintimal A - + + 4+ ++
Hyperplasia. B - + + ++ ++
Foreign body A -~ £ + ++4 ++
Reaction B - 4+ 44+ 4+ 4+++

Case A B
Post-operative 1 D 1 ++ ++
Post-operative 1 D 2 ++ +4+
Post-operative 1 D 3 ++ -
Post-operative 1 D 4 + 4 ++
Post-operative 3 D 5 - ++
Post-operative 3 D 6 ++ +
Post-operative 3 D 7 ++ -+ +
Post-operative 3 D 8 ++ ++
Post-operative 1 W 9 ++ -
Post-operative 1 W 10 + ++
Post-operative 1 W 11 ++ +
Post-operative 1 W 12 ++ ++
Post-operative 2 W 13 ++ ++
Post-operative 2 W 14 ++ ++
Post-operative 2 W 15 ++ ++
Post-operative 2 W 16 ++ ++
Post-operative 4 W 17 ++ ++
Post-operative 4 W 18 ++ ++
Post-operative 4 W 19 ++ ++
Post-operative 4 W 20 ++ ++

Success 9%5% 9%

A: Polyglycolic acid group, B: Nylon group.
D : Day, W: Week. — : Complete occlusion,
+ : Partial occlusion, ++ : Success.

2 sAso Addsigdet. 4 AY TEL 20% ur
ethaned sl 100g% 0.5cc® EA4 vl F4I8t
o AAntAE § F 2 mA A Al AddE F
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Al 4cmE AREYA e v o] F Ty A

ZYEE Fol YHEE ARG g FHY F
72 AL AR Ao iy FYAE H
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D:Day, W: Week, A: Polyglycolic acid group,
B: Nylon group.
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EEHE FAU2E 3cme FHAHE Fo& A}
9 Wi 2y 3 92 sS44FE B
o} ME&& A3
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Fig.3. A.a. P.0.1 day.HE(x 40). This shows in-
filtration of acute inflammatory cell especially

neutrophil and few lymphocyte.

Fig.3. A.e. P.O.2 weeks HE(x 40). This shows
more prominent subintimal fibrosis than P.O. 1
week.

ol 4¥E AFYHE ol o] 2749 o
$¢ F4Y + sy

$A ol 24k ARAEA o FEEst 4
A FojAlE Aol e polyglycolic acid A
€ AAREE 47k Do wlFH A o] ticlsld
4 Fo] Zt}(Tablel).

Fig.3.Ab. P.0O. 3 days HE(X 40).'This shows
more severe inflammatory reaction than P.O. 1

Fig. 3. Ad. P.O. 1week HE(x 40). Infiltration
of chronic inflammatory cell and foreign body
reaction are seen.

o
Fig. 3. Af. P.0O.2 weeks Trichrome (x 40). Pro-
minent subintimal fibrosis are seen.

2 ENER

% 407te]l F 3eldl A YgAdd Y, 3oy
A4 g Boly MEL o] F AFEL 92.5%
2 vebyte. SAsl gl 3¢ F 17k polygly-
colic acidAE ¢l AEAZEL B%E uUehd
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Fig.3. A.g. P.O. 4 weeks HE(x 40). This shows
more prominent foreign body reaction and su-
bintimal fibrosis than P.O. 2 weeks.

255

Fig. 3.B.a. P.O. 1 day HE(x 40). Infiltration
of neutrophil are seen.

Fig. 3. B.c. P.O. 1 week HE(x 40). This shows
subintimal flbrosis and foreign body reaction.

2ol Yol ATl A AA NEHZEL 0%
Bc}, FEH AR 34 F 20 7} vho] E2}e)
147} polyglycolic acidAF24] A s & 22 po.
lyglycolic acid4l7} Vo] 4L o} A E&-& o7k
< A3E 24k (Table 2).
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Fig. 3. A.h. P.O. 4 weeks Trichrome (x40).This
shows more prominent subintimal fibrosis than
P.O. 2 weeks.

Fig.3. B.b. P.O. 3 days HE(x 40). This shows
more severe inflammatory reaction than P.O. 1
day.

]

Fig.3. B.d. P.O. 2 week HE (x 40). More severe
foreign body reaction than P.0O. 2 weeks of
polyglycolic acid.

FEFY 432 A4S, FHHGY 24,
ZAqL50] HEE 7 Y 717 et QEE 9
A+31 9l e} (Table 3).

Polyglycolic acid4l#al A= €% 190l
el F2 3FTAEY 32 439 ndd 2



Fig.3.B.e. P.O. 4 weeks HE (x40). This shows
more severe foreign body reaction and subinti-
mal flbrosis jthan P.O. 2 weeks.

AZ 3go] FAsY o] BubE H4AA Yo F
F 30l F2 A dFAE A &3 Aot
2 Z402 Ygagyo] wiF=e]x v} Trichrome
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4} (Fig. 3).
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AHE ALR3HE Agke] AAH o2 FotA sha gl
o}, Axbe ol 24k} polyglycolic acidAtoll &3t
o] vl Wil APAe R A viay
aslgch. FE4A ol B4l AAN 0B Qe
RBe] 2Asl7d| folsl AR} ZE Feo
AL god Aaa ol A Fojxgy 73l gl
t}. 4bAell polyglycolic acidAHe vhol &4l ¥l 3t
o AAREE Dold & FolAAlnl, i Feol
chebsle ol ol W FojH L, EY 7V &
A okoll 4] B XA o2 We] Fao] ofa]gAHo] A
o} ol: We APLR ol osiw 24 o
% AL FEY F7 g

Polyglycolic acid AFE8] €% 45 A4 =
Ao e F4a4L vehda g dF5AE
23 o] BubS-& o] BAbFET 4 AL 4£AE
dehigleh, g 548 A4k A7ld dEke
£ o8¢ o] wrl, oldl sl 19754 Hayhur-



st2t O'Brien'’-& Al7l= A A EEN = =3}
€ FA gov Pulg 9¥%E € 7+ T AL
Hax e 234F 34 ol dolvdz Imm 3
o AREE AP A7le £F 2F Wl Fy
of giebx wEEgTh 25 Fol A4y e A
&L dA8 Folebed olv H3Y A A
A2 gflo] AU T 23 Alzke] A AL &
Y Hago] FYHE AstAY & AL 3 A
Wl djgoloh Imm AR Ao TollAE
3¢5 2 F = R go F4bsld A AHEE
o] F7tgtel. =epd AMEEL £F AF k= A
o] 7H& A atel,

2 AHAAE AEEHA A7l A 71 7kee

2 5 34 7k A v Tl & Aol E
JeRA & Ao Azslc,

Baxter” = ¥ @AYol Fa43 2559 slde
FAg ¥dag2a A3y Bgrisddl 7S
I o] F5 3 e vF B Lo
3e}gtk Tensionol 2t FAstd e, =HetA Axrs
gk P& P&s Yy LYolE L A
% Tension, #857 AN ZFEE 5714171 dl
o] Ao,

v.& B

%4 vl 2413 10—0 monofilament poly-
glycolic acid4F¢} ¥ &4 4l 10-0 monofilament
vhe] 417F | Al €3] njale G3E goln
7l 3t AF Y AFHAE A}, vATETIR
8 F 5 2 F24 HFA EAA
ANEE Aoz 25 A7y A A 3B
Aasle o}g3 T AEE AP

D) g4 Wl &4 AARES 23 o575
#9 ot Adn) o] 3 Folxle AL By

2) %4 polyglycolic acidAh= 4841 Al¥o)
k7t P AAREE F7 g4Hd e =
o AduF Helv =kuddle dlFo] HE
o] 3},

3) dANEEL o] E4L e} polyglycolic acid
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4) ZAGA Aol d5u3t W ol E uHES
polyglycolic acid4boll A <F7k A gle},

REFERENCES

1) Acland, RD.. A new needle for microsurge-
ry. Surgery, 71:130-131, 1972.

- 689~

2)

3)

4)

5)

6)

7

8)

9

10)

11)

12)

13)

14)

15)

Acland, R.D.: Thrombus formation in micro-
vascular surgery by the use of the effects of
surgical trauma. Surgery, 73:766-771, 1973.
Baxter, J.J., O'Brien, B.M., Henderson, P.N.
and Bennett, R.C.. The histopathology of
small vessels following microvascular repair.
Br. J. Surg. 56:617, 1972.

Buncke, HJ. and Schulz, W.P.: Experiment-
al digital amputation and reimplantation. Pl-
ast. Reconst. Surg., 36:62-70, 1965.

Buncke, HJ. and Schulz, W.P.. Total ear re-
implantation in the rabbit using micromina-
ture vascular anastomosis. Br. J. Plast. Surg.,
19:15:22, 1966.

Carrel, A.: The surgery of blood vessels, Bull.
Johns Hopkins Hosp. 18:25, 1970.

Chih-Yi, Yu-Usein. F.: Microvascular anas-
tomosis and transplantation. Experimental
studies and clinical application. Chin. Med.
J. 85:610, 1966.

Cobbett, J.R.: Small vessel anastomosis. A
comparison of suture technique. By. J. Plast.
Surg., 22:16-20, 1967.

Craig, P.H..et al.: A bivlogical comparison of
polyglactin 910 and polyglycolic acid synthe-
tic. Surg. Gyn. Obst,, 141:1-10, 1975.

Dete rling, R.A., Coleman, D.D., Kee,]J. and
Humphreys, G.H.: An experimental evaluation
of catgut as a vascular suture material and
report of its clinical use. Thorac. Surg., 23:
303, 1952.

Dettinger, G.B. and Bowers, W.F.: Tissue
response to orlon and dacron sutures. Surg-
ery, 42:325, 1957.

Hayhurt, J.W., O'Brien, BMaC.: An experi-
mental study of microvascular technique, pa-
tency rates, and related factors, Br. J. Plast.
Surg. 28:128, 1975.

Hayhurst, J.W., O’Brien, BMaC.,, Ishida, H.
and Baxter, T.).. Experimental digital re-
plantation after prolonged cooling. Hand, 6:
134-141, 1974.

Howes, E.1.: The strength of wound suture
with catgut and silk. Surg. Gyn. Obst, 37:
309, 1933.

Ikuda, Y.: Studies on small vessel anastomo -
sis. Hiroshima J. Med. Sci., 17:385-411, 1968.



16) Jacobson, ].H. and Suarez, E.L.. Microsurgery L.. Small blood vessel anastomosis for salv-

in anastomosis of small vessels. Surg. Rorum age of severely injured upper extremity. J.
11:243, 1966. Bone and Joint Surg. 45:788, 1963.

17) Jamesi, R.U.: Experimental evaluation of mi- 19) Phelan, J.T., Young, W.P. and Gale, J. W.
crosurgical technique in small artery anasto- The effect of suture material on small ar-
mosis. Ortho. Clin. N. Am., 8:249-263, 1977. tery amastomosis. Surg. Gyn. Obst., 107: 79,

18) Kleinert, H.E., Kasdon, M.L. and Romero, J. 1958.

- 690



	ASD: 
	AS: 
	SAD: 
	ZXC: 


