m | ) J Korean Soc Radiol 2020;81(2):409-417
o | Original Article  https://doi.org/10.3348/jksr.2020.81.2.409
Updates PISSN 1738-2637 / elSSN 2288-2928

Safety and Efficacy of

the Percutaneous Manual
Aspiration Thrombectomy
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Thrombotic Occlusion of
Native Arteriovenous
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Purpose To evaluate the safety and efficacy of the percutaneous manual aspiration thrombec-
tomy technique to treat thrombotic occlusion of native arteriovenous fistulas.

Materials and Methods A retrospective review of 20 patients who underwent percutaneous
manual aspiration thrombectomy for native thrombotic arteriovenous fistula occlusion from
March 2012 to December 2017 was performed. We evaluated technical and clinical success
rates and complications. The primary and secondary patency rates were calculated using the
Kaplan-Meier analysis.

Results Percutaneous manual aspiration thrombectomy was performed in 20 patients (n = 20)
with concomitant balloon angioplasty. The overall technical and clinical success rates were
both 85% (n = 17). The native arteriovenous fistulas, based on their site, were the left radioce-
phalic (n = 13), left brachiocephalic (n = 4), and right radiocephalic (n = 3) fistulas. An underlying
stenosis was detected in the juxta-anastomotic venous site (n = 16), outflow draining vein (n =
12), and central vein (n = 4). The primary and secondary patency rates at 1, 3, 6, and 12 months
were 100%, 70.6%, 70.6%, and 56.5% and 100%, 94.1%, 94.1%, and 86.9%, respectively. There
were no complications associated with procedure.

Conclusion Percutaneous manual aspiration thrombectomy is a safe and effective method to
treat thrombotic native arteriovenous fistula occlusion.
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TRl -2 oottt A 432 Ale & 24T St ol K oR B4 A
& AN B2 Aolstelrt. 12} 752 A XA AL 2SR FAgHRo] Pxdo] A
Sto] ZHujd Pk Ui Al thAl Al E7k|e] 7Izko 2 Aolstel om 23k 7HE-L A &
ARAE A SRE AR 7|5 BHOZ &84 85 AIFeIAA, A% 0]4] 59 0|2
SAMZ ALE-S A e FRP7E A AL A AL G7kA] 9] 7]k & A olaedtt
EAA B2 SPSS 20.0 software (IBM cOrp,Annonk NY, USA)E ©]-&313 2 D% Kaplan-

AL 45 50| SHAHE

Z2utz 2ol FH 92| BRIs & 29 lidocaine (F-2A 8] =711 GAIG LS HEFAL
2%, Huons, Seongnam, Korea) 2. & =4 015 § 21-gauge micropuncture set (Coaxial Micro-
Stick™ Set, Medcomp, Harleysville, PA, USA)E ©]-85to] EahE HzIsict, 3k Hzte] iy
Fro] B uket A Het. o] Bas A R B F-9](juxta-anastomosis site)Oll
e 2 draining vein)oll T2 79, A5 jE o] 29 79, Lol m FA
B R9RE wlE kA 70 Rl Ax BESRs 92 U 4 SIck 3 vl B9k, ¥

-
7} 9AE T gl 9 Wate] B2 Eajol FAUS B9 RIS 99 Aro] ofgron 1
=

A5 ShhFig 1). 5 WAl 49, SAURe] €57t §H|Es vl o] S Ealo] F414
WS gstel URRo 2 WAE T Al WA A9, WHOR WA 9l wjE o] = 22
£3t0] AL o U WAl SN B 191 T oY WAE wE Ayaiet.

I} = 02} 59] Afolof] o] gli= wiE g £do] FHElo] E3E| S WAHGT) Bao] A

A= FEHAFS 0]-8510] 7-F Desilets-Hoffman Sheath (Desilets-Hoffman Introducer Set,
Cook, Bloommgton IN, USA)E- ARISt & 7-F Desilets-Hoffman Sheath (Cook)E- 5510 A%
o] 2GAE HHs] FYUsto] 3 U Fo] BEE RIS} o] F 7-F Desilets-Hoffman
Sheath (Cook)E &3 W Z1A] 4*I8H % 10 cc Luer-Lock syringe (BD 10 mL Luer-Lock Tip Sy-
ringe, Becton Dickinson and Company, Tuas Avenue, Singapore)& ©]-85t0] ~50 2 39S
/et AdHloll A 5] H= ol FAIZIHA EH FUS vHESHo] AlgStE @HAAES AT
T FAUNT 2PE2 Alcte] I FHY Bx 3 SRbE 2 {FE HrIeith E FHo]
AT 23 Hojof FollE ¢ 5.5-F Fogarty catheter (Fogarty® Occlusion Catheter, Ed-
wards Lifesciences, Irvine, CA, USA)E- o|-85to] XAH &S At 2he Exdo] dg&
HiE7g ol Folole 49, @ A4E 1 mm & 1749 SAZHEIEE o]&sto] & e

wAAA EAAES Al SR o] e A9, B8 A4EDH I mm 2 749 $4
7HEE1 S 0|83t E¥Ad P& (balloon angioplasty) S Al&eict S 2742 YR 2P&S
Soto] St Y o] A5 VIeeR *PLE} SAME 29gLox ast Y5
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Fig. 1. Percutaneous manual aspiration thrombectomy of a radiocephalic AVF in the left forearm.

A. Fistulography of the AVF shows total occlusion of the radiocephalic AVF.

B. Percutaneous manual aspiration thrombectomy was performed using negative pressure from a syringe
through the 7F Desilets-Hoffman Sheath.

C. In the follow-up fistulography, most of the thrombus is removed and the AVF is recanalized. A long seg-
mental stenosis is observed in the juxta-anastomotic venous site and draining cephalic vein.

D. Balloon angioplasty was performed for the long segmental stenosis along the juxta-anastomotic venous
site and draining cephalic vein using a 5 mm-4 cm balloon catheter.

E. Completion fistulography showed relatively patent flow through the radiocephalic AVF.

AVF = arteriovenous fistula
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Seoul, Korea)& 2 U5, ol4] AY7l= ARSHA] 23Ut

2012'8 376 20179 1287H4] DATA G FHYUT 7S HA0 R i U Alas AR R
SR gkal= 4279 (n = 227)0] L,
AEFH FHYE 7572 QFXP— 2179(n =101)°1Ach. A7 S Z 7|55 Skt 427
(n=227) F BHES SR ST HM 0= Al&e B2 $HRR= 2000 (n = 20)0] 7, 200] B2F

4] A FHAAES ARSI a2 S911%2 69.541(- 91, 49~8941)0131
g2 FAF 119, o2 9o qlet. S E ARE7|7ke] SRk 52.570E (- ¢, 18~1747H%_)Ol
AL, et FAHE 717 28 971D (B9, 5~5171) 0] At 12jan ool Fujd Fak U Ale
< Bt 13](H 9] 0~83]) AlsIiTt. T x| = 25 8 FF7 9 F(radiocephalic fistula)
7}13%, 2= AFA 9 2 (brachiocephalic fistula)7} 47, 9= 2 =F3w 27} 350| Q1) A
g Af mRof|A g B9 o)/ fo] R AR Heprh wEEglon B F2 Kol 32000
o, o] & 2ghE 9] Aul(juxta-anastomotic venous site) F2Fo| 160], Y92 HiZd (out-
flow draining vein) @=&o] 1201, 2831 FA% W (central vein) &2to] 40|t} Q@ Z-F7Jul 2
A} 1692 ZF 9] W F2po] 130, YLIF viEgH H=po] 119, SA4lH o] 2]
ST R} 472 FRHE 9] A Y=ho] 30, 9] R uliE A Y2to] 1o,
F-Z(cephalic arch) 22 & 390llA R S=

o, @ = F W S} 191} A 2hA} 2ol g Y =bo] SR T

%20”5‘94 T_XP HEoAN oA 5 &R @HAAES Algstela, Fd8siAu 71A14
Sl Fogarty catheter (Edwards Lifesciences)& &7 At
4‘10}@] ‘ézdxﬂﬂ /\] Yot 79+= 13700, E 2099 gatollA] FA4d Fid

S =0
o Il

_L.

2 Y2y
7 AlRYstRATt. Aol /g doll tigt Wi-8-2 Table 101 =] sIRA.
2079 9] A} F 177 9] Exf= A3z o g FHo] A|AE o] 7 AFH oz S1EE QI (7]
£7 438 85%), 179 TR 5 A% A% Bolslo] gabo ARt 45 s
856). %34 45 B WA o] ATie3wo] Sk B ST £ 19] gao] g
o] AT FAEE, FEHAPE o] BH B2 F6kA] FsteiA B3 Aol Aulisilt.
390] 92 % o)ol] Hu A Wk ) A4S Al 4L glirk. o) 3wl Bk 447 WA
AAEE ARsI o, B a2 A7 sl dufsie] S4HE 2/dae ARSI o]

Aol A 12} L 22} FHEE-L 1, 3, 6, 12780llA] ZH2 100%, 70.6%, 70.6%, 56.5% 2 100%,
94.1%, 94.1%, 86.9%°| ATHFig. 2). Al&1} P H hE =2 igict.
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Table 1. Characteristics of Thrombotic Occlusion of Native AVFs Treated with Percutaneous Manual Aspira-
tion Thrombectomy

Parameter Value
AVF site (%)
Radiocephalic, left forearm 13 (65)
Brachiocephalic, left upper arm 4(20)
Radiocephalic, right forearm 3(15)
Median age of AVF at procedure (months) 69.5 = 43.7
Previous interventions for AVF (number)
0 12 (60)
1 3(15)
2 3(15)
4 1(5)
8 1(5)
Underlying stenosis site (%) 32 (100)
Juxta-anastomotic venous site 16 (50)
Outflow draining vein 12 (37.5)
Central vein 4(12.5)
Concomitant balloon angioplasty (%) 20 (100)
Concomitant thromboaspiration with a Fogarty catheter (%) 13(65)
AVF = arteriovenous fistula
109 7
L—+H—+¢—4—o Secondary
0.8
; 061 + Primary
]
©
& 04+
Patency
—I Primary patency
0.2 —I™ Secondary patency
=t Primary patency-censored
—t— Secondary patency-censored
0.0 1 Fig. 2. Primary and secondary paten-
0 10 20 30 20 50 60 cy rates of percutaneous manual as-
piration thrombectomy calculated
Months using the Kaplan-Meier method.
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