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The Effect of Reoperation on the Patency Rate
of Arteriovenous Fistula for Hemodialysis

Young Keun Chu, M.D., Myoung Soo Kim, M.D., Byoung
Keun Han, MD.", Jae Myoung Lee, M.D.", Seung Ok
Choi, M.D." and Nam Cheon Cho, M.D.

Purpose: We designed this study to find out the risk factors
affecting the patency rate after creation of an arteriovenous
fistula (AVF) for hemodialysis.

Methods: Between March 1997 and December 2001, a total
of 397 AVF operations in 314 patients were performed by
a single surgeon using the same surgical technique and
principles. One hundred and forty cases (35.3%) were
reoperations due to previous AVF failure. Artificial vessels
(=PTFE, polytetrafluoroethylene) were used for the AVF in
39 cases (9.8%). The sex, age, diabetes mellitus, previous
operation history and type of dialysis center were considered
as a possible risk factors affecting the patency rate.
Results: After a mean follow-up of 18.3 months, there were
63 cases of patient death, 15 of kidney transplantation, and
104 of AVF failure identified. The overall patency rates of
1, 2 and 3 year were 76.2, 70.9, and 66.9%, respectively.
From the multivariate analysis, the previous operation history
was the only significant factor affecting the patency rate of
AVF (P=0.001, odd ratio=2.58). Although the diabetic patient
(odd ratio=1.43) and artificial vessel groups (odd ratio=1.678)
showed high odd ratios, these factors were not statistically
significant (P >0.05). From the univariate analysis, the
reoperation cases also showed a significantly inferior
patency rate compared to the first operation cases (1 year
patency rate was 65.2% and 83.7%, P=0.001). However, the
diabetes and types of vessel showed no significant
differences in patency rates.
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Conclusion: A reoperation of an AVF creation was the most
significant risk factor affecting the patency rate after its origi-
nal creation. The first attempt AVF creations showed-favor-
able patency rates. To improve the overall patency rate of
an AVF creation, a more delicate preoperative study and
accurate surgical technique will be required at the time of
the first AVF operation. (J Korean Surg Soc 2003;64:243-250)
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1997'd 397§ 2001 1297hA] AAthta 52 7y
St dF715 ol A 3147 9] SAFAA A E 3974 ] F
AN Z22S o= it e 583 T4l 9
sto] LS el dF 5 AR EHAST FE E2
o] dele Aoz o] e wet 1) B4 Z(non-
dominant) £EFGF A2 2 ZFN- 2SI FHN
T (radiocephalic fistula, RCF), 2) H|-$-AZ AF¢ho] Abehsul.
@ =y =Xl 2 (brachiocephalic fistula, BCF), 3) $-4
ERAF A Qs H- QS oYW FHNT 4) ¢
kel g m-g S gu FAHWE5) Agehs -
Al 7t 91 Z2Y WS o] &3 42 F(brachiobrachial fis-
tula with PTFE (polytetrafluoroethylene), BB-PTFE), 6) <} 9}
BB 7L JAZHHE 0] 83 T W F(axillo- axillary
fistula with PTFE, AA-PTFE), 7) th &5 2-2A F 47t 1%
S |83 FA ™ F(femoral-saphenous fistula with PTFE,
FS-PTFE)®] A& 7IF2 2 Fatd o2 A4 4. A7t
&S o] &35 FRUT S Addle sHS-AWEY F
TS AHESIAa xRS o] &g Afede 18d
(loop configulation) .2 AZE{-E wix|stx, = &
WSS Ee dEdeidth Az 199730 =
ImpraA}2] expanded PTFEE A}-8-3}% 2
GortexAF2] expanded PTFEE A1-8-3140H, & %A

oX ox N K
b

LI\

W73 6 mm, Zo] 40 cm o]/Fe] JAxFHE AT

FRAUMFE AT Al tistoiM s 4, o], 27
ABAL AAAH, B3] G AZe o, A 4
BY, #A9 FAUT F&4Y, A T4 APsE 9
27189 T, 49 J8EY FTRE AT €4
o BRe F4UTY H9S T8, AT T8N A,
AxZ A AgofFol wel FRAACH, F& F T
Zo) wyeln, ST AZ R, Bte] A P 0%
o]4 o T2 Bl B4 F AL AHAA &
A& 3, B BdolA 74 T F4E F4 F 98
718 FA o e fAste] AdapdEos zAEHAT

FARNo] 22T FFFS 44T F 9= A4 5
AMEE AT + Qe BT Tt FeHoz
FRATE AN BE TAYTY A TR
o, 47 AEE el &7t Abga ALY Al
ZoldEg e Agdle 2 ARAA TR HEE
Aoz st

F& A9 A%, A, A T3, 4 FE
A A, L) A5 49 28, sUTFe 94,
AR B R, AR A Sl 87

o FTF, JERZY THRE NS 93 v + de
ARz AAstar, P AAtel g el #42 Cox
Proportional Hazard 22 Al&st] Fhz 9% = (odd
ratio) & A 3FQ 0.1, @1} AL Life-table™dH ol o] g
AEEZ st ed, & 719 BEE Aol= Wilcoxon
o R FoFF 005 o2 AT

Zd J_ll.

1) &% QA Bate] Yamel oy

% 3149 9] Aol A 3974 9] FAHWEES A3
A= 2159(54.2%), AAE 1829(45.8%)0l A oH, £
FA e Fi AHE 51.64(17~87A) AT F& BFA T4
S AFEA G £ 1019(254%), 5F FAE A3
< A5 1584 (39.8%), A FAE A& T
= 1384 (34.8%)°] Atk T o] Tty o] e A7}
124¢](31.2%), °obd 757} 2734 (68.8%)°] A Tt

TANFE FSo Al HS7) 3124(78.6%), 30
Al A7 8591 (214%) 01N 0H, AAERE VYrd &5
4 H (radiocephalic)ol] A3 3k 7497} 2509 (63%), 735

(brachiocephalic)oll A13§ 3+ 73-%-7} 103 (25.9%), =L 2]¢] ¢
2ol AP A 471 449(11.1%) 01 ATk A7HE B8 AFE-3)
o SAWZE AP F$= 3584(902%), AZEHS A}
&3 A5 394980 ATh = T RIS F
-7} 3084(77.6%), 1 F R 5 ZH$-7} 894 (22.4%)°] ATt
& A& Fo] 2579 (64.7%)<1 WA, 14090 (35.3%)= A
=9 7] ATk Table 1).

2 T2 = 40

Bt 18370 €71 FARALE T, 634(15.9%)2] A A
F} 154 (3.8%)9] A1go]AS ER1EIon, 1044 9] &7
HE 248 FAsPt FAHNF A4 99S AR
W A o] w|AJ<ro] o3k Aalo] 384](36.6%), 8% (throm-
bosis) 339(31.7%), A= 2 (venous stenosis) 15| (14.4%),
79 790(6.7%), 9 44 (3.9%), AP Y 2¢1(1.9%), 71EF &

Table 1. The previous arteriovenous fistula operation history

Previous operation

number No. %
0 257 64.7
1 71 179
2 33 8.3

>=3 36 9.1

Total 397 100.0
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Are 119 2449 B2 A= F93 27t gl AAA)] FANFY 14, 2d 2 39 7] &S (patency
ot rate)> 217} 76.2%, 70.9% 2 66.7%°] A},

Fe T 1AL oy 7] Sl 18011(45% IR
o9l &7 FHFol 1591(3.8%) 2 AA & d F 83%
oM &3 FHSo]

Wb A

BAHSIC BE B0l E F 2 DU, SR o) 2B, Il R
Zol HAF W, JUnPL FARE FOre] T2 w3 H34), A5E AV FHETFD), 3IUFE 7
"4 3 9 TH(Table 3). A BEASED), TAF LY FRAA g2,

Table 2. Causes of arteriovenous fistula failure according to the post-operative months

Causes < 3 months 3~12 months >12 months Total
38 38
Fail f th
ailure of grow 70.4% 36.6%
8 15 10 33
Thrombosi
Ombosts 14.8% 48.4% 52.6% 31.7%
\4 tenosi 11 4 15
T NOS1!
erious SIenoss 35.5% 21.1% 14.4%
Infecti 4 2 1 7
n 10n
ecto 7.4% 6.5% 5.3% 6.7%
Traum: 4 4
al a
" 7.4% 3.9%
Hypotensi ttack L L 2
YpOletsive afiac 32% 5.3% 4.8%
2 3 5
Other fail
or farre 6.5% 15.8% 4.8%
Patient death* 22 15 26 63
Kidney transplantation* 2 7 6 15
Total 78 53 51 182

*considered as censored data.

Table 3. Incidence of complication after arteriovenous fistula operation

Early complication (<=1 month) Late complication (>1 month)

No. % No. %
Infection 8 2.0 Venous hypertension 7 1.7
Hematoma 4 1.0 Aneurysm 4 1.0
Seroma 3 0.8 Infection 3 0.8
Pseudoaneurysm 1 0.2 Steal syndrome 1 03
Others 2 0.5
Subtotal 18 45 Subtotal 15 3.8

Total 33 (8.3%)
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Table 4. Risk factors affecting the patency of arteriovenous fistula (Multi-variate analysis)

95% Confidence interval

Risk factors P-value Odd ratio
Low High
Female 0.907 0.974 0.630 1.507
Age >=60 years old 0.563 1.151 0.715 1.854
Diabetes mellitus 0.132 1.43 0.898 2.275
PTFE group 0.075 1.678 0.949 2.964
Reoperation 0.0001 2.580 1.590 4.186
Primitive dialysis center 0.133 0.695 0.433 1.118
Medical assistant 0.350 1.269 0.770 2.089
PTFE = polytetrafluoroethylene.
39 98 A AL (YERT) 5 NES 9FS 1.0
MR 9EAAE AAee] GARRAL At B o
=% ¥ AHodd ratio=1.43), A28 FH Al8-T(odd ratio= 8 _\*—\—l
L678) & =o 4UE AUES ngoy BASGHes | 71 - —
5% #E MYy, AFeTUe] BAGHoE 59 T o6 L e
& 913 1A THP=0.0001, odd ratio=2.580, Table 4). g 57 by
s 4- E—
5 SHUYZo| JhZol| WS OjFl= OIRISClolxf 24 ; P<0.001 L
(1) SHY=Zo| DA AL FAUTES AP o | At
Fm=257)2] 1'd NEEE 83.9%% HHH, 23} Z-& 33} Al = >4th (n=36)
T(0=104)9 13 NEEL 68.4%, 43 o] A A3 (n=36)E 00 0 6 12 18 24 30 35 42 48 54 60
472%2 BA FIF7t BEFE HNFY NS0 Post-operative months

Fo3hA 2239 THP<0.001, Fig. 1).

oy e FEA Y WE NELY Aol B
Fev HAAME 22 FAHUAY S A7 H-S AL
3 FANTFES AP T 35342 Yo 3 =
AHRE A AP Fm=254)9 1d 2 3d A
83.7%%}F 77.0%%] WA, AFES Al Tm=99)2 1'd ¥
33 NEEL 652%9F 56.3%00 B3t AFeS A3
9 MEEC] F3HAl WA ThP<0.001, Fig. 2A). wpzt7}
A2 E&EJHF| FHWFE APt 7-9(RCF, n=250)
AE AL APFm=211)9 19 2 39 /JELL 838%9)
76.7%% WA, ATES AP F(n=39)2 61.1%2} 50.6%
2 F 7 ol dA3 o]l = K Y hP=0.003, Fig. 2B). 1%
AL AHEete AN FES AP 3995 didoz ¢
A ARl M= 4248 v T Al (n=20)21419] 11d Z 3
W EES 77.3%9F 68.7%%] WHA, 43] o] Al (n=19)
o 1d % 3d NEELE 473%S 11.0%Z F2stA Skt
(P=0.038, Fig. 3). ©|9} 2 A= 22 F&oly= A4
ST Y HEEC] YA Fas YE I itk

Q) ALEsH o] A A7t s o] &3 RN TS
o 1d ¥ 3d FHNFE MEELE 44 77.9%S 70.1%F AL,
ANZxHHS o] &3 Am=39)E 62.1%%} 38.5%% A%Y

to o
2 ro to oo u
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g. 1. Patency rate according to the previous operation history.
The patencys rate of reoperation group were significantly
inferior to that of primary operation group (p<0.001).

¢

TS o] &3 AT Z71AHRN fESEC] B
7€ 9oy, BAgHoR fogt 7
&+ th(P=0.051, Fig. 4).

() SYUZ = A9 FA et FAT|ZE F
F & A AARA TS AR G
B4 & AL FAAL Ao Bl AY 37 &
A FA Fxm=2599] 11d % 3d SAYRE AL
80.0% % 729% R, AR FAS AWT T(n=138)
2 69.2%9 55.6% % FHALL TS AlPse oA 9
v QA HEE0] LTHP=0.0042, Fig. 5A). L&}, A7F3]
o3 A F2l 1384 FollA 21 oy o] FA el A Al
3 FANFEM=80)2) 1A % 33 NEELS 751%} 62.7%
2,24 o] EXFm=58)2 1d ¥ 3 NEEQ 61.5%
o} 453%<F Hlaste FAH Aol Holx &t
(P=0.0883 Fig. 5B).
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A. Autologous vein group (n=353)
1.0

.9 1

8 —\—\—‘—‘—
° 7 T,
T 6 S '
> ' T
g 5-
Q
T .44
o

.3

5| P<0.001

—— First operation (n=254)
A Reoperation (n=99)
00 . T T T T T
0 6 12 18 24 30 36

Post-operative months

B. Radiocephalic fistula group (n=250)
1.0

9

8 —\—‘—\—\_
Q 7 7
® .6 [
> 1
g 54 oo
[J]
&‘G 4

3

5 P<0.003

" | [ — First operation (n=211)

R [ p— Reoperation (n=39)

00 T T T T T T
0 6 12 18 24 30 36

Post-operative months

Fig. 2. Patency rate according to the previous operation history in autologus vein used group (A) and radiocephalic fistula group (B).
In univariate analysis, the previous operation history was definitive risk factor affecting to the patency rate.

1.0
9_
o —\ﬁ
o
T 6
o)
e 54 L
s :
5 4- S
- R
34 ;
24 P<0.038 S—
i <4 (n=20) L
i >=4th (n=19)
0.0 : : , , , .
0 6 12 18 24 30 36

Post-operative months

Fig. 3. Patency rate according to the previous operation history in
PTFE used group. In univariate analysis, the previous
multiple operation history(>=4) was definitive risk factor

affecting to the patency rate.

-
gQ

, ol @

9 1d 2 33 NEEL 70.7% %} 58.7%°] 31
ol gl 9 78.7%%} 69.8% <} Hl 13l v«lfﬂ Zpo] 7}
N THP=0.2388, Fig. 6).

() Etxte o 2HELZE U FMZ AIESH 7[2h At
JERHFFFo] R A9m=308)9 1d F 3 7
E5L 79.0%9 694%¥1, 9FEHIZA AFn=89)E
652%9F 532%= T o 7He] oS Aol YAATHP=0.641).

A R ZAdA BAS Adse A5@m=127)9 1
Q239 AESLS 743%9 622%E, UE 13} Y E 7T
A A AEte Am=270)2] 77.2%} 68.6% %} Hl st b
ol $lATHP=0.3678).

(6) BEXIS| LtO[: 604 ] AFETFm=129)9] 1d & 3

NEELS 754%9F 63.4% = 604 l 3} A3 (0=283)2] 76.0%
9 66.4%<} vt Fo3 ZFol= gl Th(P=0.9022).

1.0
.94
.8 —\_\_\—\—
o 7
T 61 N
> . '
c .59 e 1
2 .
© .4 [
o
.34
o4 P=0.051
| | — Autologous vein (n=358)
i [ — PTFE (n=39)
00 T T T T T T
0 6 12 18 24 30 36

Post-operative months

Fig. 4. Patency rate according to the material of arteriovenous
fistula. The long-term patency rate of PTFE used group
was inferior to that of autologous vein, but it was not
statistically significant (p=0.051).

A wxE oriA A7k g & Aol #A
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7149 Aol A AL FEAH e WAL, 5L
g elabel] ol AWE FAE o F5l7) vl

SANTFY ANEE TS VAT AFAAZ A5
of tgh Hius A Hoz FUldA e 7Htg
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1.0 1.0
91 .91
8 —\—\_\—\— 8
L S L
S 64 - I . T 64 A
2y o ol T 1
c .57 c .59 tommmm e .
2 2 I
g4 g 47
.3 .3
o P<0.0042 ] P=0.0883
—— Pre-regular dialysis (n=259) —— Dialysis duration <2 years (n=80)
i [ p— Regular dialysis (n=138) R [ pe— Dialysis duration >=2 years (n=58)
0.0 T T T T T 1 0.0+ T T T T T i
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Post-operative months Post-operative months

Fig. 5. Patency rate according to the dialysis status (A) at operation time and dialysis durations in regular dialysis subgroup (B). Among
the primary operation group, early operation (=pre-regular dialysis) group showed superior patency rate (A). But the dialysis duration
in regular dialysis group was not significant risk factor affecting the patency rate (B).

10 NIFE Ay T2 AHAAE HFJAT} AFE= whe
9 ANEE TR FAE FEE 1A N2 8977 Ao

8 52 24" Fo 8 oA
o T HA F&4gd & NEEY Aol A=ZH 9 AL
T 6 o] & HEENME Au2 F Atk sZWF T4
g 5 A7k BRg ol g3ks Aol 1 F& Wlolzks Ao o)
g 4] e Y A7} gl Aolth 2 A7t o) A
3 b=0.2388 gup 3 HHe EF ToE AxdH| Abge] Bast
2 —"Non-iabeics = o, 72 Abg HETF F7F Al Ith(L12) 9FEHE o]
A7 - Diabetes (n=123) &3 FAMFIL AES TS vde Bavt e
007 L 12 18 a3 3 vh413-16) & Ao A Az AS AHEE FHY I O
Post-operative months A 24 B A BAAA FATHeE ogr|e ¢
. . . , Foll =l 253 th(P=0.0512, P=0.355). 12 E &S AL
Fig. 6. Patency rate according t'o the prese'nce of diabetes .melhtus. a3 E=gmEo] ZAELHT AAAELA A
The patency rate of diabetes patient was not difference o ore T == e
from that of non-diabetes (P=0.2388). o8 9o e HuHI eH017) & ATNAE
Az AMETY 19 MEEL 2.1%2 A7 H AMEF
o] 779% k= 2 |7} g™ vhd, 3d NEEAA = 7
£ 1999 % B oA AFsToa] HES0] S o 7} 385%9F 70.1% 2 2 o] S Atk HE Az H A&
v Hustglom,(3) & AFdME #A ST Be T3 A7HEH ARG o] BAITA R {3 Aol E
FE NEEC] YUA 2 ARE ds F AW PFsAE R LJ‘E% AHE o] BTN EES
(P=0.0001, Fig. 2). 53] & &oldgl= IA F+9 7 A7V 3 g BlEte] v A EHetdth e
Eﬂ°ﬂ webA AEE o]zt AeS e, 58 U JAxIAS AT F +71°ﬂ A2EHE AHES A5
2 JjZe) QL n A= YF oIz} 7t AF AuAo] ¥ 5 42 "Eke] FEFO=200 A= 19 2 3d NEE]
e RIAE AT FHHF RAHY JFY S g 773%9Jr 68.7% % A7 8-S o] 8% e =T &
ogto 2 M T & AH) BLEE JELo] YolH S &5 Btk olgfg AME 2 X H ARSI Y W2 AE
PSsAuoh & °ﬂ?9‘r 2ol ANF FaS AP A &0 XS AMET e AM RO = WHESto] A3 H
of A A3 e Ao A3, AFEs Adetes o = Ags A 71030 Hs gvlstal itk AA=
A3 §2% A9 £EFFR ) FHWLRCHY Z TS Mg o] B

ke
BAR] FYUFBCHE AFAL TAAF AE M= R = 5
of du) Zo 4w Folgt FHAG wEhA V18 B B o83 FAUTY AEEHY v AR RuHy
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