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Angiographic Findings of Hemodialysis
Access Insufficiency

Yutaka Tanami?, Yoshiaki Narimatsu',
Hirokazu Fujiwara', Tadayoshi Kurata',
Jun Koizumi, Seishi Nakatsuka®,
Subaru Hashimoto'’, Kenji Ogawa?,
Sachio Kuribayashi', Hajime Inamoto®
and Masaru Murai*

One hundred forty-six angiographic findings of malfunc-
tioning internal arteriovenous fistulas without any history
of interventional procedures were reviewed. Angiographies
demonstrated 110 cases of stenosis, 72 of occlusion, 5 of
venous varicosity, and 13 of venous aneurysm. Of 182 stenotic
lesions, 118(65%) lesions (74 venous stenoses: 67 %; 44
venous occlusions: 61%) were revealed within five centi-
meters of anastomoses. In 4 of 5 cases of varicosity, proxi-
mal venous occlusions were demonstrated. On the other hand,
interventional procedures were performed in 81 cases of
stenoses and 14 of occlusions in the manner of PTA and fi-
brinolysis. The initial success rate was 90% in stenotic le-
sions and 71% in occlusive lesions, not a statistically sig-
nificant difference. Furthermore, there was no statistically
significant difference in initial success rates according to
anatomical location and lesion length. Although there was
no statistically significant difference according to the
angiographic findings of lesions, we would like to empha-
size the importance of correct understanding of anatomical
changes in the dialysis shunt and of early intervention to
improve the initial success rate of PTA.
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BHEERED/OIC NTEN % 5 BEKIHmMLY,
Fhlldicyr vy PR LTESEE frah, ¥
T ¥ MAEIIx L Tl ###R % 5 £ UPTA (percutaneous
transluminal angioplasty) % £ ®IVR (Interventional
radiology) 25k HNAFIH ML T 5B, ¥+ ¥ PAEIC
ke, i, R, SIREEE, ek l0, £
50, RBPTHRE 4 OFERE MV, M &R B P, B
E, varicosities, venous aneurysm’z &0 S F SFE TR %
EF5IEAHESNTEY?Y, MEELIIVRRLFMHOM
IBEWET B ) 2 CTLEATRZFHEHEER>TWD,

—hHT, By v POMEECHRHETHICBEL
Tid, RO2\mEER L) A TRHATLLEDNHD L%
Abhd,

FT 2 bPEICBVTIZHCEBEIRWE I X 55
MY ¥ > MERA (Brescia—Ciminoi:) ¥ S Ei % T
W5 ETH A, Brescia—CiminoiElZ £ BEMN 2 v ¥ MLk
EZBWTERDOALIME, BREREA ST 7 MC
L BEHY v v P EIIFHENICORLIBEELRLTS
h, EHT x> P OMEEREERIT T2 ) L TREHIL
THETRELEZOLNS. RITEF Y ¥ >~ b TS,
PRZEZ # D IR T BEDA L &, MEELHTRAHPIVRE
BOBET LI L o TS NAT MDD LHTH 5.
Dz, v vy PAEDMESEEH R e 28I
IVR7% &2 & AZAEHb o TW R WEBETRETT 2 L8
bHbHEZEZOND.

bbb § Ty ¥ ¥ PARZISHT AIVROB# % $#
HLTERYON, 40, ¥ v ¥ bAELBE S NIERO
M AT L £ IVR OEIE 12D Tretrospective |2 FRET L 72
DOTHFET A, Tz, DL L) LhBEr» o MEEER
T AICHIY, HREECEERWEIZL AIVRE
EIZ X BEAEDTNb o Ty, #d TS SR % T L
72BN Y v~ MICBRE L THRGT L 7.
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Wrah, &Y v 2 b OMEER 90 THAT S vz 1466
AMRE L7z SRIOKE T, ER oS BIIREER &g
kW54 (Brescia—Cimino shunt3 X UF, #®ZE{E | tabatiére
E)DAEGRE L, NLIME, EFRHIRZEHVzgraft,
HBHVIIMWERLD L v >~ MR L TIZERA L7, fER
DHFUTBE90BI, iksefi], Fieid18~87m (FI961.0
w), BEELNG, H34BITH o7, T2, Y bR
L LTEM SN FENrRICIEY v > MEiRAR,
IRIETCHE, 2+ >~ b OthrillDOfgs, FREoOFNE, 207400
ERR EHEE N TV

B &

MEEFRRDOHEE

Y, Y v b OERGEORIBO IO EREBIR % H1T
PEIZZERI L, S~10mLOIEA A » Hrs5#) (150mgl/mL) %
HFMIZEA L, Digital Subtraction Angiography (LU
DSA) B I TRl > v ~ M S B, W, $HE TEIR
I CEHENCHTTHRE L. SRoRECldmnE gL
DIH L % $f% (stenosis), FAZE (occlusion), varicosity,
venous aneurysm |28 L7z, S SIZERRER & L THk%2I3E)
IR, Wpads, #iREYEEaAEs (WEH & b EiRM Sem
IR DOEAL), BRI &SR A5 (WAL & 0 BIREIC
Scmbl FRENFZEND) 0 4 ERAOICEE L, BIZEICEA L TI3E)
Ik, WEEhafidh, WEEBEAERD 3 AL L7z,

$7:, WEOESIZM L TI32IE lemskil, lemll
3emAdd, 3emBh D 3 B2, FIZED FERIC lem#i#, lem
P E3emkili, 3emBl RICHE LA, 72720, BAZESPAI LD
P O EIR AT R CH ST v b Did R
complete occlusion& LT L7z, £72, WEDR SIZH
L TR—2 OIS RDOIFED S 2 B A TREL KD
ESEWERELE L7z, $72, varicosities | EX [ OHIRIL
ifkxFRH7- L &, venous aneurysm LRI 2 JLERAT
BOLNIL BT

Fig. 2 A: Venous hypertension due to outflow vein occlusion (arrow).
B: Venous varicosities without obstruction.
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MEELATAT S NFERID S b, MAREREEL X O
PTADSEA & A28 & 1 S I IVR DN & B g s Th =8
22w Tretrospective | iFT L 72, IVRI TR 1234 Dt 3E
HHVIIHEOBBLEISE SN, ¥ ¥ v MLEOSREDIE
O b NTE & HARI T & L7z,

= R

1. MEEFFRARDHEE

¥ % ¥ b idBrescia-Cimino#E 2 & 5 B 5 IR B0 Kz 580k
WEDIEE A LR ED TV, 4BI2BWTIZFREEIC
VWh W Btabatierefé S W TIER ST /2 (Fig. 1). £
WA & L TIIIRE100W, PAEET2IRE R RO, WED
BAH1 205 DI311350, 2 00 Did296l, 3 20 DIk
AP TH o7z, Bz, PAZELMNOIEZ L L Tidvaricosities 5
J%%, venous aneurysm 139% % & 7> (Fig. 2A, B).
PRAEVI0MRZ % & HIPABRDEALTHHET 5 L SR 8 9%
%, Wetb12imge, wIRMY R irEt749m%s, IRERL

CEBIGREE R Y, PR THET A L lemEkiBSTRE,

lemBh E3em i 3095%, 3cmbPl_E23%%7%5 (Table 1A, Fig.
3A,B,C) Th oz, £72, FIFKICPAZET2RE % PAZE DL
THHEYT A L EIIRT 8 5528, ERARMIND & 5R AL 5l445R 28,
HARBIY) AR E ML ER 200 L 2 b, HERETHET AL

Fig. 1 Direct AV fistula created at the anastomotic “snuff box”
between the radial artery and cephalic vein.
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lem3ii 4 9725, 1embh F3emRii 8 728, 3embh 1795
75, PAZEERAL & b PR oF IR 54 it ST
W DI3439%% (Table 1B, Fig. 4A, B, C) Th o7z, ME
ERICBE LTI 26 ERRO bk dh o 7.
2. IVREDEHEICDWVT

IVRDSHEAT SN 701X, FRAE1I0REDH b, 819 (74
%)THY, BIEIZRED ) H14HZE(19%) Th o7z, s
WRE, BEREFNENCIBIT 2O, B X UmsE
F%Table 2A12, PO, PAZER % Table 2BIIRT.

Table 1A Anatomical location and length of stenoses

B v v PAREOMEEETR

72, IVROMG L Lo mED S b, HRIIES
NTIREE & F OFATR BRI I A A TIES 1R P73 95
%:(90%, Table 3A) TH V), PATEIRZ TIIIMREHI0/E
(71%, Table 3B) TdH -7z, REKPEEOIERFITIX186]
W2t L CIVRASHEAT S, 9 B16BITHATRI I3 5
2. EEFIOS L, FHIIEII LAY, ¥+ v ML
ENadoEFIEIZS FIThY, FHEMKIHI L 20
o TiEBIEIZ 106 TH - 7=,

Table 1B Anatomical location and length of occlusions

Length of stenosis

<iecm 1-3cm  23cm  Total
Arterial stenosis 5 2 1 8
Anastomotic stenosis 12 12
Venous ste:-nogis near 33 22 19 74
anastomotic site
Venous stenosis far 7 3] 3 16
proximal to anastomosis
Total 57 30 23 110

Length of occlusion

<iecm 1-3cm  23cm Complete Total
occlusion

Arterial occlusion 1 8
Venous occlusion near 1 30 44
anastomotic site
Venous occlusion far 2 5 13 20
proximal to anastomosis
Total 4 8 17 43 72

Fig. 3 A: Diffuse stenoses of the radial artery and anas-
tomotic stenoses.

B: Stenoses of the proximal vein near the fistula.

C: Multiple stenoses of the proximal vein.
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Fig. 4 A: Occlusion of the radial artery.
B: Venous occlusion far proximal to anastomosis.
C: Complete occlusion of fistula.
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MBIEFIO D v > MEMERALIZRIBIEANIZE A L2 5D
TV, 4 BBV TIEFRETIC, VWhW Stabatieretd
ERAVTHERENTEY, 204632250 TR
L7z, tabatierefE AL BATHAM QML E, #VEL T ¥
Y MEEM R AT ESNA Z ERRRE LFMETH Y,
5% BEBOWME B RIROERIC X Y #EINT 2 ik
WEZLNBMATH S,

VXV MAEDME ECAT R OWME 2 TR 0RZE DA
90IRZAET, MEEL ) EIRE TORELRDL. D)
B, WAL D IR ScmBARIC ez % 3R 72 DIX T4 ZE
LEROPTH67%, FHIRBIORAED LRI TII82% & FD
KEEFHEOTW, v boWEEl L b EHIREI OB D5
FELTIERELGITT, Zo0EAHEESNTWSD,
— DI Y B3R &R MARIEIC & ) MARTERAEL, &
SR IR~ DO PEABRIC TR S WA HFE L, b
5 — D IXBYBIR DY EERIC BV TR LB Y A MLE R EL
MOBIZL B TH S, FRBIOPA TR L Y
BERIITH 5 AR Secm AP D £ <, —ERICI3ZEH) I
X B M > TV A EEMEIE S 5 4%, WEEIZBITS
MEZEBRLERDOEEIREDFERE LTRKEVWbDEE
Ao, LRI A % 12RO, MiEOR
FIZEBbDLEZONIH, YEEIZEEEROZ I
MERTHY, TLFHMCIIBEBIBETELRVWIED

Table 2A°  Number of stenoses undergoing intervention

o4 301

5 IR DB gE EAZBNHLY o 7.

— 75 TR DILARMERZE (B L T34 RO Tl e
EETR L, HERX E ORI % varicosity & L,
JEIX T D IR DAL % venous aneurysm & a0 L7z, Wi L
BEARTIIEDICHIRBERIL S ND Z LS\, miFEid &
0 AL D PAZERRIRIC X 2 BRI D TTED R T 5 72912
RAEEEIZL, ZORBEERPIIRT HHE)THSDIC
L, HEIERMBEOBIRED LA T, HHEO%EH
WL BMEBEORIMLIZEZ2 DD E VbR TEY, JRAEN
REDLEZONTVEY, SEOKRE TiX14660H, 5 6]
2B\ Tvaricosity & 8577, varicosity & i 72 5 EFI T
AN EHIRED TCHEATRRD B, X ) KA FEL D S
iz, 612, £D9H b 2 FITIXRHEDOFIRA ST ICH
Ha3nTwi, iRz, MERERZITTRL, &Y
PR O SHE T HEIR, BEEFRICOBOONILGEDLDH
D, BIREDEAL LB OFER EOEREET S, £O
FHEE L T—RICEBESNIENHOA T —T ML S
MR 2, HOERY 7 — 7 M & BT % 05
HINTwa, T, w0z, AELELDLRI-
72 1 BITIZIEER L 7= AR 1 3l 2 b DDA e % EDRE
RAEEIZIZ T N ad oz, HETT v v MR
et 5 724, pseudoaneurysm (FSEHIRED AR S b
ZENH DY, 4ROBE Tldvenous aneurysm I G F &
P L7zBid e <, 14t & venous aneurysm & O [H SR EIFRITIE
S>& ) Lipdoi,

Table 2B Number of occlusions undergoing intervention

Length of stenosis

<iem 1-3cm  23cm Total

Arterial stenosis 4 1 0 5
Anastomotic stenosis 10 10
Venous stenosis near 21 19 15 55
anastomotic site

Venous stenosis far 5 73 1 11
proximal to anastomosis

Total 40 25 16 81

Length of occlusion
<icm 1-3cm  23cm Complete Total
occlusion

Arterial occlusion 1 1
Venous occlusion near 1 2 3 6 12
anastomotic site

Venous occlusion far 1 1
proximal to anastomosis

Total 2 3 3 6 14

Table 3A Technical success rate of the interventional pro-
cedure in stenotic lesions

Table 3B Technical success rate of interventional procedures in oc-
clusive lesions

Length of stenosis
<iem 1-3cm 23cm  Total
Arterial stenosis 4/4 mn 5/5
(100%) (100%) (100%)
Anastomotic stenosis 8/10 8/10
(80%) (80%)
Venous stenosis near  20/21 18/19 13/15 51/55
anastomotic site (95%) (95%) (B87%) (93%)
Venous stenosis far 5/5 4/5 o 911
proximal to anastomosis  (100%) (80%)  (0%)  (82%)
Total 37/40 23/25 13/16 73/81
(93%) (92%) (81%) (90%)

Number of successes/ number of interventions ( ) : Technical success rate.

R I34E5 A 25 H

Length of occlusion

<iem  1-3cm  23cm Complete Total

occlusion

Arterial occlusion N 1M

(100%) (100%)
Venous occlusion near 1M1 1/2 3/3 3/6 8/12
anastomotic site (100%) (50%) (100%) (50%) (67%)
Venous occlusion far i 1M
proximal to anastomosis  (100%) (100%)
Total 2/2 2/3 3/3 3/6 1014

(100%) (66%) (100%) (50%)  (71%)

Number of successes/ number of interventions () : Technical success rate.
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I AT R L IVROMIEIZE L T, AR ZE1109W%8
DAL, SURZE, HERENRREDH b, 14HZIZIVRAS
AT Sz, IVROBEIIRIZIASIHZES 19 732 (90
%), PAZEIRZE14IRZEHP109RZ(T1%) Th o7z BlfE, v+
¥ MAREIZHTT AIVR DG SE5E D B T B ZERZE 2R
i, %A THIRHEIROLMZ AL RO, DBk
DEEMIBZ FFIR DREIRA % VI A IEIVR DI T IE 7% 6 2\
EbNbNIFEZTWAEY, FEREICBVLTIRT2HRES
14RZEDMZIVRATAA SN TB Y, HETIIIVROMIES
EHEENTWBER LS, LEiL ) bhbh LRI
SNHFEINTVWE L) ICHEICELIROEETH 557
RETOEBPEECHH LEZ SN2 77
A-BIOWET T3 zEf L FAZER & T L7254, IVRO
IR HRRTEN A EE T R ho 7.

bokd, FHEHIRABRISE S VAT b BAZELS
L TIEBRE L7292 TH S ReMEADH 1), BRIMEF OB 5z
HHIRDRIR % B 78 A I3 BIRA 2> & D& T4 T
RS SR WIEEICOIVRERATW A, ERE, 1M
VST & B IS ERIRT OZER I & 1) FHIRE D15 A 5
NP2 E 1213 (6 FRZER 3 IH%) BT Z) 2 LD T 5.
¥ 72, IVROBIHER EIREROMIZIZSRIOKF CIIAE
ZRAREROON Lo 7. WERTNET 546, 8
DEFVXEOREL —ODOEXMOIRE L (Z R HIHEEL
ZZ MDD, IVRERADLGEITIITEZ X 205
PRV EEZ SN, SEIOBETIX, WEOESIZHL
TIE—2DENI LR DOTREN S 2 GE IR ELEOE
SEWERE L.

tabatiere#& 4@ 4 T HIVRATHEAT S N7z, tabatierefe S
SHAZERTONFFHRDPES TH D Z L2 o Fiii% >
¥ bOBEVISHL, TO—FTHEMATHRNZ &2 5,

Pere, PAZERFICIEIVR L V) b Tl BT 2 HE0L 0L
ZEZONBY, bhbhOEiE T 4 FlL b IHATRY 2
ThEILh 7z, tabatieredE Al BT AIVROEIIE I & \»
IMEDDH LD, HIEOHA FTAY, Nb—=rhF—F
VORFEIZLY, KIS BFEAIIMETE20DEER
T,

IL4E, DSAIZLD YMRIRCTIZ L A& v >~ F Ok
%2, PAZEMERZEOFHIAHmE S TW5Y%s, BHEHE TR
Y v 2 MAEOBIICLEANRE EFTEIER>TW
v, UL, %, PZEOHEZL & A DSARATH] -3
TENE, JFICIVROBIE & MRET 5 BERECENT S v > b
REDHEBRO—BRICHAATNATMRMIIEVEEZD
nas,

F & B

1T RIS THRAELIORE, PAZETIREZRD, A,
PAZE & b ([ZHIRMALEALER (M EER & b SembIA) I29RZR 1
wbEhotz,

2)BEZER RS, BAZE149HZRITH L CIVRASHEAT &, Hilv
BV BT L 7= D373 02 (BiBhE890% ), PAZE10HZ
(RIIET1%) TH Y, HETIIRWHPRAPTIZEIZER
& B L CIVR OFAMT BT = I3 8 2 o 7.

3)8ezE, PAZEICH L CENEIIREOEN, REPICHHE
L CIVROBEIFREZ R LA, AEER LD o7

4)146%0, 5 Bl TvaricosityhSi® S, HiRHl Oz %
M9 b DIFFIREMEREOFT R & E 2 b,

5% v MAEOFERIZZHKTHY, mEERITY v~
HofEE, MATEREAHURL, BEAHZHET LD
VRO LEZ HD.
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