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Tablel Early thrombosis

. No. of cases
Operative procedure (No. of salvaged)
Thrombectomy alone 6 (4)
Graft elongation 6 (5)

1N

Arterial re-anastomaosis

Table2 Latethrombosis

No. of cases

Operative procedure
P P (No. of salvaged)

Graft elongation 34 (24)
PTA for venous stenosis 16 (13)
Thrombectomy alone 13 (10)
Partial replacement 2(0)
PTA for graft setnosis 2(2)

Graft elongation 2( N

+PTA for graft stenosis

1(1)

PTA for venous stenosis
+partial replacement

Ten

Partial replacement
+PTA for stenosis at artetal end

goOooboOo0oboooobDoobobbobooo
goooobOo0oOoOobDOoOobOoobOobboobooo
oooooo3mmOO00000000000000
poooooobobobobbooooooobobooooda
0oooooobobobobbooooooooooood
goooooobobobobbooooooobobooood
O0ooooooooobooooooooooood
goooPTAOODOODOODDOOODOOODOOO
Ogo0ooooOooODoODOoO0o0O0O0OgPTAOODDODOO
Oooooooooo

godoopoo3ooooooboooooooao
gooo3ooooooo0ooooooooooo
oo

gopoopoz2000600000000000
Kaplan-Meler J 0 0 0 0 10 O O OO unassisted patency
0000000000000 Log-Rank test 0 Breslow
tesO0000p<00500000000000O

gooo

oooooose0000000110000000
ooooooooe20b00o0O08000000000
00000000000 18001B800000000

ooooO0o0100 40

100 -
90 -
80
70
60 -
50
40
30
20 -

Patency (%)

o 1 2 3 4 5 6 7 8
Months

9 10 11 12

Fig. 1 Primary patency after graft salvage

100 -
30

80 |
70
60 |
50
40 |
30
20
10

0 . T T

o 1 2 3 4 5 6 7 8 9 10 11 12
Months

Fig. 2 Primary patency after graft salvage
—early vslate thrombosis —

Log Rank
P=0.26

Breslow
P=0.20

Patency (%)

O0oo0e00OO0OOOOODG6OOIDOODODBODOO
100000000000 10/13077% 00000
OTablelOOO0O0O0OO0OOOOO 710050000
Oo0000oOos4pooooo0gPrAl6OO0O0OOO0
000 1l0000ooooooo20000000
OOPTA200000000PTAOODODOD 400
000000000 52710 73%00 00 00 Table 2]
goooooooOooooooOoooPTAODODO
ooooooooo200000000O
gooboooooooooooobooboOoooon
1000300060001RRODODOCOOOO0O0OO 90%0
73%0 48%0 24% 0 0000Fig. 10000000
O000100030006000120000000
100%0 90%[ 70% 44% 00 0000000000
000010003 0006000120000000
90%0 73%0 48%0 24% 0 0 00000000000
ooooooooooooooobocooooooon
O000Fg 20 000000000000 DODO0O0
oooooenOOODOODOOOOOOOOOPTAOO



20010 60

100
20 -
80 -
70 -

4
60
50 1
40
30 4

20 e
—AA—
10

Graft elongation
—— PTA

Thrombectomy alone
Others

T

Log Rank
P=0.27
Breslow
P=0.33

3

Loy

Patency (%)

Log Rank
p=0.08
Breslow
P<0.01

—6—o—

o 1 2 3 4 5 6 7 8 9 10 11 12

Months
Fig. 3 Primary patency after graft salvage
— late thrombosis —

00000000 000O54%037%05% 00000
Oo0oooogoPTAOOOOOOOOOOOOOO
0000000000 Log Rank p = 0.080 Breslow p <
colmoooOo0oooOooDDoDOooDDbOooDOoooDO
I A A A Y Y o
Rank p = 0.270 Breslow p = 0.33[1] Fig. 3(T]

oooo

Menta’" 0 D0 0000000000 0ODO198000
019890 00000000 PTFEODOODOOOOO
0106400 100000 76%0300000 59%0
poooooobobobobbooooooobobooboood
0oooooobobobobooooooooobooood
200 0000000000000 0DO0DOO0DOODOO
000000 prospective randomized study O O O
0S"000000000000oooooooon
0o0o0o0o0ooooobooooooooooood
ooooooo

Marstond ‘"0 0000000000O0000O0OO
83%0600012000 1000000000 36%0
2500 0000000000000 0OODO0OOO
72%0600012000 1000000000 11%0
%wOODO000O0O0O0O00D00ooooooooooo
Beathard 0 80 000000000 DO0O 954%060
001000031%000000000oooon
ooooooooooooo

000000o0ooooooooooooooooo
0000o0oOooooooooooooo®oon
0000000000000 0000 assisted patency
oooooooooooooelimpooooon

gbooboobooooboobobooboooobobooon

M

493

00000oO0oooooo 73wie00O0nd 53%00
6000000 MarstonO PO 0000000000
oooOooooooooo
0ooo0o0ooooooUoooooooooooon
00000000000o000o0oooooooooo
goodobobobbotodooouoobobboooog
goodoobobbooooooooboboboooogo
gooooobobooooooooboboboooooo
Joodoooooooooooooooooooo
goooo
gooooooooboboooooooooooog
00odooooooooooooobooooooo
Jdoodooooooooooooobooooooa
0doodooooooooooooobooooooa
oooooooooooo
oooooOoooooooooooOooooooo
00000o0o0ooooOOoOoOooooooooooo
0000000000 OoO®¥»Egoooooooo
007100583007% 0000000000000
0000000000 000ooOoOooooooOoOoOoo
PTAO patch angioplasty 0 D O 0D OO0 OO00dOooOOd
000000000 PTAOOOOOOO Patch angio-
pasty0 0 0000000000000 O0OOOOO
D0000oO00oooooOoOoooOo ¥ ygooon
0000 PTAOODOOOOOOOOOOOOOO 80
Joodoobobboooooooobobobooooo
OO0OoPTADODOODODODOOOOOOOODODDOO
Joodoooboooooooobobboooooo
Joodooooooooooooboboboooooo
0w 0oOo00000000000000000
OPTAOOOODOOOOOOOOOOODODODOOO
Joodoooooooooooooooooooa
ooooooooooooo

gooo

gooooooooooooooboooooooon
Oo0ooooo0ooooooOoooPTAODOOOO
O00O0o000oo0ooOoPTAOOODOOOOOODOO
ooooobooooooooooobocooooooDoon
ooooobooooooooooobocooooooon
ooooooooooooooooooooooboon
ooooooooooooooooooooooon



494

gooooooooooooocboooooobooboo
ooooooogo

10

20

30

40

50

60

n

good
oooDoO,000,00000:E-PTFEODDOOO
oo0ooooUooooooooooOo. ooog
0, 28 (10): 1359-1365, 1995.
Valji, K., Bookstein, J. J., Roberts, A. C. et al.:
Pharmacomechanical thrombolysis and angioplasty in
the management of clotted hemodialysis grafts. Early
and late clinical results. Radiology, 178: 243-247,
1991.
Vorwerk, D., Shon, M., Schurman. K. et al.:
Hydrodynamic thrombectomy of hemodialysis
fistulas: First clinical results. J. Vasc. Interv. Radiol.,
5: 813-821, 1994.
Mehta, S.: Statistical summary of clinical results of
vascular access procedures for hemodialysis. in
Sommer. B. G., Henry, M. L. (eds): Vascular Access
for Hemodialysis-1l, W. L. Gore & Associates, Inc.,
and Precept Press, Inc., 1991, pp.145-157.
Uflacker, R., Rgjagopalan, P. R., Vujic, I. et al.:
Treatment of thrombosed dialysis access grafts:
Randomized trial of surgical thrombectomy versus
mechanical thrombectomy with the Amplatz device.
J. Vasc. Interv. Radiol., 7: 185-192, 1996.
Vesely, T. M., Idoso, M. C., Audrain, J. et al.:
Thrombolysis versus surgica thrombectomy for the
treatment of dialysis graft thrombosis: Pilot study
comparing costs. J. Vasc. Interv. Radiol., 7: 507-512,
1996.
Marston, W., A., Criado, E., Jaques, P. F. et al.:
Prospective randomized comparison of surgical ver-
sus endovascular management of thrombosed dialysis

42

80

o0

100

110

120

130

1400

150

160

ooooO0o0100 40

access grafts. J. Vasc. Surg., 26: 373-381, 1997.
Beathard, G. A.: Thrombolysis versus surgery for the
treatment of thrombosed dialysis access grafts. J.
Am. Soc. Nephrol., 6: 1619-1624, 1995.
ooo0o,0000,000:0000D00000
000000U00ooooooooO. oooo
0, 18(1): 43-45, 2000.
gooo,0bbo0:00s8%000000000
0000 EPTFEODOOO 6100000000
O0. 0000, 13: 409-415, 1982.
ooo0o,0o0o00,0o0000:0000000
O0O0E-PTFEODOOCOOOOODOOODOOO
00.o00ogo, 26: 1287-1292, 1993.

Palder, S. B., Kirkman, R. L., Whittemore, A. D. et
a.: Vascular access for hemodialysis: Patency rates
and results of revision. Ann. Surg., 202: 235-239,
1985.

Etheredge, E. E., Haid, S. D., Maeser. M. N. et d.:
Salvage operations for malfunctioning polytetra-
fluoroethylene hemodialysis access grafts. Surgery,
94: 464-470, 1983.

Halpin. D. P., Stack. M. M., Knoll. K. et al.:
Arteriovenous graft salvage in hemodialysis patients.
in Henry. M. L., Ferguson. R. M. (eds): Vascular
Access for Hemodialysis-V, W. L. Gore &
Associates, Inc., and Precept Press, Inc., 1997,
pp.153-157.

Brooks. J. L., Sigley. R. D., May. K. J. J. et al.:
Transluminal angioplasty versus surgical repair for
stenosis of hemodialysis grafts: A randomized study.
Am. J. Surg., 153: 530-531, 1987.

Brotman D. N., Fandos, N., Faust, G. R. et al.:
Hemodialysis graft salvage. Am. Coll. Surg., 178:
431-434, 1994.



20010 60 gbooboobooooboobobooboooobobooon 495

Salvage Oper ationsfor Thrombosed Polytetrafluoroethylene Hemodialysis Grafts

Toshiyuki Hiranaka and Eiji Kimura
Department of Surgery, Shirasagi Hospital
Key words: Hemodialysis graft, PTFE graft, Thrombosis, Salvage operation

Between January 1996 and December 1999, we implanted 269 polytetrafluoroethylene grafts for hemodialy-
sisvascular access. As of the end of June 2000, 110 thromboses were noted in 82 grafts, and 83 thromboses in 62
grafts were treated by surgical thrombectomy aone, surgical thrombectomy plus surgical reconstruction, or surgical
thrombectomy plus percutaneous transluminal angioplasty (PTA). Fifty-two out of 71 late graft occlusions
(beyond postoperative day 30) were treated successfully. Primary or unassisted patency rates after graft salvage
were 48% at 6 months and 24% at 12 months. The primary patency rate was significantly better in the surgical
reconstruction (graft elongation) group (54% at 6 months) than in the PTA group (37% at 6 months) (p < 0.01,
Breslow test). The rates were similar at 6 months in the surgica reconstruction and thrombectomy aone groups,
presumably a result of intraoperative examination of the venous outflow tract. We conclude that it is possible to
prolong the life of vascular access grafts by aggressive salvage procedures for thrombosis.

(Jpn. J. Vasc. Surg., 10 : 491-495, 2001)



