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2to] &%Elﬁt} (Fig. 2B). dl=sl 5000 @98 A

Fig. 2. (A) Initial fistulogram shows complete ob-

struction due to thrombosis of the draining
cephalic vein, (B) Occlusion of left subcla-
vian vein (arrow head) and branching col-
lateral veins draining into the left internal
Jugular vein are noted. Stenosis of the col
lateral draining vein at the insertion site
into the left internal jugular vein (arrow)
Is noted. Left innominate vein is non-visu-
alized due to compression of left innom-
inate vein between aortic arch and ster-
num.
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Fig. 3. Follow-up fistulogran on second hospital
day shows restoration of the blood flow but
marked residual thrombosis (arrows).
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Fig. 4. Thrombectomy with use of the Arrow-Tre-
rotola percutaneous thrombolytic device
(arrow).
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‘ig. 5. Follow-up fistulogram dafter PMT and
PTA shows full restoration of blood flow &
complete removal of residual thrombosis.

1§z 4d Z7hste Aot Y, wed gz
| 715438 S dustn AR + UAe 3
1§ xEye MEe AAEY AgE Y 27 A
A faie) fabe] ARE @Eehs AW oAb
17 wi$- Fostch F49SE J4 2 e 99H
2 ogzel vEe s Zas uzen'?, ag
-4 gate] fuHlE ol Y9 2 vFE AAT
PogAus ga 2 o4 Azye 2A 9343
‘3 PTAZ U4 4 Ao, A%¥AQ 4 A=
fe: olabQl AAAAE3 AW WAE (revision)
v}, PTAZF dsiszv kel {2b Ax7t 0%
[Atel A< e 9IH Fao] nighE
- Ao wuslel ATy, AzYUE o] & FAHN
9] §&d 9|H YW RAYEL PTA B F&
A& el Brooks $7& a9 oizy AF
A PTA wr} 923 @ agdego] AW 1
CAEE Ao 9 Fda mandyul ANH FE
CEARWME i gF 2RH ARYWeRA §
B 27 MEEIN} e AYPFEE Bolt v

ERNTE Yo ALE M L AR v
& A3 A, PTAE 938 S0 vls) s
3 AAAHo|y, Akl ARF o] ¥ 4 glon,
€4 A9 vag WF AEEC wx, Ae ¥
A FAE AYE £ Ao Ade]l ek 83,
PTAYE FAHNF Fad "o s Pug neEYy
F e AHE 2 glo) A7 Yoo Nag
kg ARA P FANE Sl olgs: A
o] APez FANFE PF Zo A AL o
97H Faol 4 YAHoZ PTAE A48 WU
7t A%, PTAS] 345 & Bandd u} oz
2t 7] JFEo] 7] 80-85% % M ¥l glon
R Zgel Mz o] F'Po] 2dele] BAHE o
PTASE A3t 91.7%¢] 7] AFES wasrh
gy PTAY: &7 88 23shd 6709 ool
AyPate] WNE} ol F7] AFE W& @l
ek

AT el AMY AW YPAZ WP A
9|24 443 ) 2RE gle] k. W A4
o] PasAY wWiwle] @]l 2= A< metallic
stent$ AQ18ke] AMEEE woln AYPAE BFE F
gort, stent F91¢ WAW Yol WE AHAAE
o] fEl& oA AF Ao} stent Q] H-#le] A=
& 4% 7HsAdel @del ok ey ik ARE
£ Aldo] zigksle] QIfl 7|zho] &m Alg F b
2 gANHo] 7hgstu], AAZe] WA QYA gol
7Hsdtths Aol ol A gl @A $4H
o2 3A8n AG?. AW PR3 U@ Aw
A Avud 1d AgEEe] Ae AN el
12-36%, "N 2=QEZ}L 60-70%, <AFH FEol
80-86%2 i 2YE: d3 FFEd vid] &
i o3 el MsiE b Wt @6l
A 7 9] 99e FAAY T AE Uy
o vk AHEF ASIsk 7] ATES 100%
Qo FAHAALA 15719 ool 3elollA] AE 2
o] wAlsle] o|F 20joA Y FEE A&sHcH
I ¥adch

FAuRe g2e] HAF U A5 AL
AE ALRsto weoli= Wiz FAEsHA A ¥
TAYEEE AYEE B ol g ANHAAE
34 (percutaneous thrombolysis)¥ &% &4
Ago] gtk MY PALHES A HAEHAA

_6%_



— The Korean Journal of Nephrology : Vol. 22, No. 5, 2003 —

Ol%ﬂ pharmacologic thrombolysis 2+

AR 717+E o] 8% PMT %ol 2t
Pharmacologlc thrombolysis©= 2] 7H4] Wy
2 AWMue] Ao urokinased FYUst FAHSE &
A7) Reltl®. Pulse spray pharmacomechanical
thrombolysis (PSPMT)& &34A4 A3l P83
2 A R *J‘?J?é} @& %3l heparin® 1
Tk urckinase EFNE 30%% 0.2 ccE A3t F
et Aoltt”. o] WHHE urokinaseo] 9T FAE
e} FhElE gl ofF HARMEAE FAY
ol # sl A& AT urokinase AHEHE Y
T vk 1L1L’r PMTe} vl & of 2l AlgA
A S 28, g NPARY] AD Sl FAH
o X]—‘] g3 90’

PMTe 7141 dUA& ol&std AL HH &
sstAY B3t FUsE YRR o]2HoR A
Aol dokE 3 ghdste, HA Aok Aol 9l
o T H 2ol PMT AMEEE e 7hH 7 TE
o] Atslo] YA o R Hol o]&Ei Yo 1 4
24 Amplatz thrombectomy device (Microvena,
White Bear Lke, Minn, USA), Cragg brush cath-
eter (Cragg Thrombolytic Brush, Micro Therapeu-
CA, USA),
catheter (Hydrolyser, Cordis Europa NV, Roden,
The Netherlands) S°l A 7H4 # el 7ds 7]

-7} rotating basket catheter (Arrow-Trerotola

urokinase &

ol 7bx|

16

N

tics, San Clemente, hydrodynamic

Percutaneous Thrombolytic Device, Arrow Inter-
national, Reading, PA, USA)°|t}. Arrow-Trero-
tola PTD+ Z°] 9 mme| nitinol baskete] 25
o] 9l¥ 5-F outer catheter (Fig. 1A)%} #AAA =2
FEsle 3,000 rpm REHE FAHS Ut (Fig.
1B). ©] rotating basket catheter: ¥#& A4 3

ola} (7} 1 mmETE 2-2)9 s A7z
A = Jdom #dE dde §d AA"EY
B "Rzel o% Astdw AU Ay A8
Arrow-Trerotola PTDE A8 Rocek 57'¢] o
o <3|, PMT Al = AI‘I‘OW*TFGI‘O'[OL’:I PTD A}
& 3ae H3T 43 C-78)den Ng Albe Hi
126.1% (105-1608)°14ch 7143 35 E2 100%%
on, o] Aol FAY A A9 0%, FF
=o] o FAo] ¥ Afv 30%%m, 34Y 13
MEE 70%, 67149 13 MEE 60%Ath Arrow-

Trerotola PTD+ & 717+E Bl Al&o] 7HH3)

TF7e] #How (5-6 F), A7} #FAMoz <l
stripping action 59 #de) g™ * w3 ¥
B ko] Hasgheo] 14 eS| At Fo,
g BRRHARYY F9de dA5E A W
:‘]: 2)\:» A2} 9\)\1/],

OI’J

£

Arrow-Trerotola PTD AMgA] @43t 38 §
WEoRE Fyo HH fgo] HQd 2 T
ol Ay HAAE, T MAHF, RZGA g

plgbg o] glouf? Bz M= Arrow-Trero-
tola PTD Ah&el whe FHE dAlo] YUt Ar
row-"Trerotola PTD&E AHES %H$oli= #Ho] 3
mm °olst A7|E FdUsHA FHE FY AAE7
Hitol HAMAFY g FuFo] Had g 5 3l
o

Arrow-Trerotola PTD¥ @HZo| 2|3 1zd#
EAWME Hs Rz doME B AH AHATES
wolal gk Smits B0l 1z FHWE A
A Cragg brush ca'theter, Hydrolyser, Arrow-
Trerotola PTD9] A8 & vlug A4 Hid o3t
%7] A& AFEL Cragg brush, Hydrolyser, Ar-
row-"Trerotola PTD7} 247} 85%, 83%, 95% 2 Ar-
row-Trerotola PTD7} o+& 7|3t 3) nlsisted i
qEEol &tk EF Trerotola £7¢] Arrow-
Trerotola PTD$} PSPMTS®] A&EE nwdg A7 ®
ael ejshd iVl i];‘% BAEES T AE Ho“ﬂ RS
95% % 2.1, & Arrow-Trerotola
PTD, PSPMT ﬂrl} 75—?: ”5—9.:?: Arrow-Trero-
tola PTD®] AlgAl7te] ©] #& e e o
24 Arrow-Trerotola PTD¥ 71&9] PSPMT?} 7}
A AT oW AEATE Fa FE, AYAD A

59l B BeY F AL Aew AAun 4
Faw BAUE A4 Auen ohd Azdw %
AF AR QLA 2 Bl A2 o,

ARES B FEeh go] Ay "% I3 ¥
o 54 %‘”“n FA A7 FAE AREAD PTA F
A AEAA7 B =l A Arrow-Trero-
tola PTDE AH&% 71413 HAdAA9 PTAE A3
gt FANFAA AFTHA ANES AP
o o]& B3z whojrh ole} Zo] Al W o
2 HAA AHAY, 28 S G A3l
ot HEAAE ol 83 HHiazo] oAdE AS

- 626 -



— Byung Seung Kang, et al.: Mechanical Thrombolysis of Hemodialysis Fistula Using Arrow Trerotola Device —
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= Abstract =

A Case of Mechanical Thrombolysis of
Thrombosed Native Hemodialysis Fistula
Using Arrow Trerotola Percutaneous
Thrombolytic Device

Byung Seung Kang, M.D., Tae Hee Lee, M.D.
Jin Hyuck Chang, M.D., Hee Jung Yoon, M.D.
Hak Jin Hwang, M.D., Jae Hoon Lee, M.D."
Kwang-Hun Lee, M.D."

Hyeong Cheon Park, M.D.

Shin Wook Kang, M.D.

Kyu Hun Choi, M.D., Sung Kyu Ha, M.D.
Ho Yung Lee, M.D. and Dae Suk Han, M.D.

Department of Internal Medicine and
Department of Diagnostic Radiology”,
Institute of Kidney Disease, Yonsei University
College of Medicine, Seoul, Korea

Adequate care of patients with end-stage renal
failure on hemodialysis requires permanent vascular
access. Arteriovenous fistula obstruction due to ve-
nous thrombosis is commonly observed complication,
contributing significantly to morbidity and hospitali-
zation of dialysis patients. Percutaneous intervention
using angioplasty and thrombolysis has become an
accepted treatment of thrombosed vascular access
and demonstrates comparable technical results and
patency rates with those of surgery. Recently devel-
oped percutaneous mechanical thrombectomy (PMT)
uses mechanical energy to clear thrombus percuta-
neously in combination with mechanical dissolution,
fragmentation, and aspiration. PMT offers fast
thrombus removal without complications related to
thrombolytic therapy. We report a case of throm-
bosed hemodialysis native fistula which was suc-
cessfully treated with percutaneous angioplasty and
mechanical thrombolysis using newly introduced
Arrow-Trerotola percutaneous thrombolytic device.
(Korean ] Nephrol 2003;22(5):622-628)

Key Words : Arteriovenous fistula obstruction,
Percutaneous mechanical thrombec-
tomy, Arrow-Trerotola percutane-
ous thrombolytic device
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