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ABSTRACT: Radial-cephalic arteriovenous fistula (RCAVF) is considered the first choice for hemodialysis vascular access because
of its high patency rate and less complications. But up to 50% of the fistula can not mature. This is mainly due to persistent low blood
flow or difficulty in cannulation can not lead to adequate hemodialysis. Inflow or outflow stenosis, anastomotic stenosis, exceedingly
deep location of the vein, flow diversion into accessory veins are the common causes of impaired maturation. In addition, thrombosis is a
common of stenosis. Preoperative assessment by physical examination and ultrasound examination of blood vessels, select the appropri-
ate blood vessels for the fistula is of great significance. Choose the appropriate treatment for the cause of maturation disorders. Postopera-
tive aspirin is widely used to prevent thrombosis and reduce the occurrence of stenosis; Surgery has the advantage of bypassing the dam-
aged area but creating a new stoma; in recent years, endovascular technique because of its characteristics of minimally invasive in most of
the time is the first choice. In this paper, the definition, etiology, diagnosis and treatment of fistula maturation disorder are reviewed.

Key words: Radio-cephalic arteriovenous fistula; Impaired maturation; Stenosis; Treatment

Chinese Library Classification(CLC): R654.3; R459.5 Document code: A

Article ID: 1673-6273(2017)23-4593-04

RCAVF Rt FgE i B8 A A7 . AR SCEE RS Pl
B AE S 2T SRR E TR

1 EX

L]
B Bk - 3k Bk (radio-cephalic arteriovenous fistula,
RCAVF) R HoHl 1 28 5 I ARE D Al Ay 2 e A ) 0l 2 AT

A, — FNEE S A A D T REY T s N S
TR FH S 4 AR I A8 BRI AR B it AR VIS A S5 4 B Bt @, e
PLELZE 1997 4 KDOQI 45 F 5t fEUUAE 75 ZEEA T L IR B 17 11 8
B IRSIE KRR L BIRA R 50%, BESETE 2006 4R
H AR R B T 65%P, IR B — A 2 R AR, A0
AR B BE T AR E L TR ATT T 5 0 70 K AL 37 2, RIS R I 2
FHE LRI GFRITR o HEAh, B it i B 475 o i S T REFe IS
HFGIA 50%I1 PR R 45 Rl R BERGE ¥, o™ S s T

2006 4f, KDOQI # # %} RCAVF iz i 5 LI Il 7 i
1t 600 mL/min , # fJk B A% 22/ 6 mm Sk ik 5 Bz Tk 2 1m B
/N 6 mm. HERRHABIEIA, 25 ik 3 AMEER AL T — A
(ML BAR R TENEEST 3 A R TR IS B R it vl LA
NN ARG . A LA RCAVF R Pysasr. 3 4 A A
ARBEREATFE I MBS . PR ) G — ik sl kAL Y
A, N A H AR R A . AU R G TE N
HENT G AR T AN UK ARG L OB R 1 g e

*EEIUH - E R A RBIE I (81570424 ) ; BAETT A F AR 2E 8T H (H201344)
YEH A 5K (1992-) B L AIFTEA: , ERERFFETT 1) SN MBS RIS 51677 , 1% : 18145633130, E-mail ; 13555382629@163.com

A JETRVEH . T 7, E-mail ; wanghaiyangguan@163.com
(Wsck H 15 .2016-12-24 $25% H 115.2017-01-20)



- 4594 -

DREYESHE www.shengwuyixuecom Progressin Modern Biomedicine Vol17 NO.23 AUJ.2017

HYINAT X 600-800 mL/min 55— R F| AR, i) RCAVFE B
FEW) A TR fh B 5 25 (%) 7% B e KA T B R AT I B v
AR, DRI 8 AT 7 7 S AT P R 5 S o O SR A O
TR (IS KT ) 5 B AR R R IR
2 JHHE

Z 0 R AT LS S e Y A A, R DL PR S A an
T RAES BB WA DS i KA B T S S
JOK B8 533 o FENG IR L, P AR ML 38 S8 A O, IkAh,
MATE AR SECE RS RN B e 3 A BER
N DR E M R T iR R | A8 P R 20
JL 32458 AT LA M B AR B I A ) A R I A
JEL S 1 A B PL BRI IR B TR R R e R I AN S
XTI 3 St 20 i e 3 s A )
2.1 MNERE

BBk 2 F 30 RCAVF BRI 3 IR 2 —5,
PRUE PR, — BN T B2 3Z (W B ik AR 1.5-2.0 cm, 41 5R
A F A3 2 O Il L AR i AR s ik ok A BB AL AR ), T
PLBRIAR, IS AN B H A TIRYT o Meoh, 2 —Le g Tk i 45
S A, LR EREEY Ik 138 B AR (Percutaneous
transluminal angioplasty , PTA){ii Py &3k 2] i 05 2SR FEAE TR
GEBRAE R RIS RS Y s B sk 535 8 0 2 ik i 48
LIS JE B AR B R0 D2,
2.2 EiwRMIE AKRE

1R 50% LA AT HY R AR T M)A H X6 E Y& H
KBeAE TS, 3 v -G I B A WA A 2 P R R S DG R i s
A BB R PR, 763X — K B s 2] BE IR R . TR
J5 A A A S uRTE B BT Y 0, AR e i A A% B
SR e R BN AE N REIR O e EE R TR,
AR EE 5 AR DA R DR BEAE B M A S A D6, RS
FWITE RCAVF HEZm e s T & AR R I ™™, itk
Ab, WA ARG DA BT M 90° AR 30° W) LA
BTG AR TSR I A R NS A W Bk
EERARRE W, HIRRUFFIES YY) A DI N 90° BN
30° BTG H S Y R AE 2N 4026 [ 109%™, Bharat
85 NVWIF 5 e 00 3 /D 5 IOk 7 3 A 57 17 1 B T )
AT ARSI A O AS 1) e R
2.3 HubERRk R HERREE

241 40% P LA AR PR T v o DK B HR I B 2 BT B
it Hh TE S 22 PRI AE I RS A S AR TR B, 3 B B T R I Il A5
PEARFAS L, TR b, A i (o PR 7P A A B i B e e
THAR BRI, KaEL 2 O I PR BB 5% S Sk ik AR R
F 2 mm 2 PR A PRIER BT DA Sk F bk BRI /N
R I S TR I I 25 5 IR R 7. RCAVE, IvAh A
FE 0 P AT A A T o B DR I B 28 ] S P B B A
X5 A S B IR AT A, B R KU S5 R R A
O, DR MG AS i, 7 s S 2 A0 8 R i A,
2.4 BERKAIER

5 LKA R el £ 7] B S8 RCAVF, RIffiA%|
I 30 77 27 A (RP FE J2  J0 487 B AR RN ) ZE I IR bt
TRER, KK OR — P TIRARE O R 5K T A B BIR

FARAKCI, AEIER N L BB o0 Lo K MR 05 52 2 mT W
8 6 mm, RV I A 8 5" 9K, %) Sk R EEA T a2 F 2 Rl o 2 IR
HERY o AEXAE LT, BV A2 B, vl T 2 0 DRI A8 2 e
PHENFEI Y MAFCENT o X MIERREEE b e T 2 AS B D R
I R0 VAL R 43 3 P,
2.5 X ERK

TLAE 1999 47, A58 /R Sk ik 3 ST 70 I T B08A
BEEATCI, I3 SR MR 1 T L , AT BER R R K T A 3
BRAEHERE . HER IR SR A — B 2 R EONE A R
WATWFFE R G0 SR IR AR AN A T 1/4 AR 20y 6
L3 3 i R MR S b, SO S A W RO A
BERITIF B — DA, 07 EL S SRRk — ELGad iy LAY
INEERIEAL . FIBZ AVE S5 SRk A E0E,
W SCREBK A I AT T2 9 48

3 &

P26 A 19 B A AT AR ARG A X T I B A (12 W2
EHARIRT, e s Bz W R (S EREE R 2
BoA750), S5 A2 E K (SRR T B R 412U ), B T il
A3 ST X AR B AR A A A TS W Bl , R n (e TR g
90° -180° A7y B I xRS £ A7 T K e 4 , 7S 28 I AR
IR AL AR R (% i S B IRAR )

TEPRREAG 2 2 J AT LU P A 538 1A ARG e
Je A — R R ATTE O AR A T-Be, mT RO MU HEA T R 25
PERIIREPERTEA, . S O AR DK AR , SR
SET AP ORS00 8, A I TERT R R e 22 b 3 P9 3R A7
TE T AR MRS AR RE (P 7% (LR AR H IRMERY o Jr B A% Y
] B AR A R (R AR I LA ) o 0 o I 8l ) 2ot — 4
Ik LA A LA S S A S W (MO BE R 0 2 22 3 ). 5
R EA B AR B AT LE , AR 7K B4 30T S s g A Ay S
AR BB AE o e BRGS0 Jk 4 ML S T P
PRz Bk I 275 FE AL, WA TG S A B ML 2R E B R RE , S0
PR B U F B
4 89T

ATAER , L AL AR PR RG22 e
— R, (H{EARTE AR, T ARMROR S P TR B T
T 24 AL 547 , 28 T B A A e T 2 PR A
AR A AP IR R] , DL 2R T 2R S T ORI BT P 2
11170 & 19 /8 DA B S o S i 13 A A 1 s
o P B ] DC bR 7 B 94 9 A, X R T PR BEAE AR I/ MR )
REZS AL LA S M S (8] e ZE R B PTG Y 70 11 IR SRS R 45
B AT ZR IS AT e A, — BLIAS I U 22100
BIERARAT FARIRST BT AN, A I A T3 A
ST o AT UL AR B S5 LR R R B

Duque % AP i 152 % 3L CDA'T ik I 400 O 75 1A 928 et
A R KA BE RO AR AR T AR e T A B
RE AR, CDAT bk 0240 0 5 55 0 200 i R 0 T 20 A ) 4 90
20 2 2R TR S5, 5 PR 2R % 1L AR O/ D AR PR )
B X MTRATETE RCAVF AR T3

Je R B BT Sl Bk e SO A TE A HT LU i TR



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol17 NO.23 AUG.2017

-+ 4595 -

TRITHUSH AR TR . A NGB PTA AR S 2 niE
T RCAVF ({8, 54555 | 2800 138 1 W S bk Bt Tid ik
Fbk , PR ARAE 0.035" SR @ MATE Y KR 4 mm(Fk ]
{R% 30 atm) , 38 i PRI R A BREEY TR B S ik (B HE
HIKFRBIIK). B TSIk o0 R U R PR 5 il A
D ARTFE AR L 2633 TR B BhIIK A NEERY 1 4 —Z0E
N YN R W T IR AR IR R

Wi 0 K ABIE M)A O ER OB 28 TE E ANR A TR B i
BIENEARIGIT , Y HTE I AIRTT T R RN ARRR IE, A
XoPiX— A AT 8 HMEHF AR Sai B A X I AR S 28]
TE—HIV AR, RIS A AT I TR T 2 AL
SAOMNEHRE . FEEEIEOLT , AT BRER A IS MRS B ik
SRkt s . SRR M EEHLE BRI — 2 K
JikAE hil s i S &R . R, 7E— Lo S B AT A ol —
R DAL R s i) £85I 25 SR B R 2, T
W45 IO RS HH R 0 st Jik ) X MOy ) 57 TSI A 1
1254 B 1 M7 DARE b R AR 5 45 1K 3 SE BB,

PTA HARJE R FHAR S ] A R R SF i 4 mm A1 6 mm
B IAANE BARDS, TE S 3 AT 1 55 | S P AR 22 4 AR B)
WK SE SR ALY . e, F 6 mm BREEY kG ) 4 Ok, T
FH 4 mm BREY KV E D HE RSk (— BT S EIRE),
T S A 2o 0 A X SR S 1 R TR L B AR HR R LK AR
W0 04SN AR P s R, e B RIS R —
SeSCk T 1 AE— LR RAN 34%3) 39% , Al BERRAFERR LK
R,

FRUC ORI L T R 78 R R BT IE 3R T 9 22 ik
(BN & P e AAAE R ) AT E I A E N B AR . A
R SE R B 27 1 (balloon assisted maturation, BAM)#, 7F
P AT TED R B sk IR DL Bk, B2 — MK PTA [38 1% L 3X
LB IE R/ R A e 0y SR R ) R S R NS B0
IR, SR, X T B ol 1 25 G4 DS g o0
TR VRSSO, 0l B v RS 1) PO FR DK S A A Y B
JablLs,

2 1fiL RN A BB A G, ISR S kAL T R 4
LU RN T EEFR T ALK 3L, 38 3 e A% sl T e o el I A AR
I SR TR, B R T — MR, T RE S R
ok TR AS . 2009 4F 5 — IR0 ] DLk G A T4 sl ) 4 AR B
B, 3@ i — AN ) B D) (3 em RO R SRR K
B RE I VIR (45 K Bk B B2 ik, 75 2R K29 2 mm (1 K2 T 20
BURRAE LR N DMRARE B R 058 B | TR AN 23 B2 38 i Dk B A2 A0
kT 4L, 75 RCAVFE 208 94%(f FlX N AR i 8 5 7]
16 30 RIGTHRMGENT . 3 AR W — N G0 123531 2
63%F1 88%, F1 T-HH fk 1% IF & AE (B4 103 1 SRBEFNR A 0l o T
BOARHERELE NS A 1AL G W e

5 NG

RCAVF AR RS20 5 (A5 — I 45 38 % A v AR 15 A
T, ARJE 1A A REE I AR S A T RS, N T
RS 25 7 22 A B 50 B At 2 130 1M Y3 A 1 AT T e
BAIAZE 0T 1 0 0 PR R O 2 A O 2 S 418 T A s PR B R
MM IR TR

% % 37 #K( References)

[1] Group V A W. Clinical practice guidelines for vascular access [J].
American Journal of Kidney Diseases the Official Journal of the Na-
tional Kidney Foundation, 2006, 1(Suppl 1): 176-247

[2] Ocak G, Rotmans J I, Vossen C Y, et al. Type of arteriovenous vascu-
lar access and association with patency and mortality [J]. BMC
Nephrology, 2013, 14(1): 79

[3] Kim J J, Gifford E, Nguyen V, et al. Increased use of brachiocephalic
arteriovenous fistulas improves functional primary patency[J]. Journal
of Vascular Surgery, 2015, 62(2): 442-447

[4] Dember L M, Imrey P B, Beck G J, et al. Objectives and Design of the
Hemodialysis Fistula Maturation Study [J]. American Journal of Kid-
ney Diseases the Official Journal of the National Kidney Foundation,
2014, 63(1): 104-112

[5] Turmel-Rodrigues L, Mouton A, Birmele B, et al. Salvage of immature
forearm fistulas for haemodialysis by interventional radiology [J].
Nephrology Dialysis Transplantation, 2001, 16(12): 2365-2371

[6] Lomonte C, Casucci F, Antonelli M, et al. Is there a place for duplex
screening of the brachial artery in the maturation of arteriovenous fis-
tulas?[J]. Seminars in Dialysis, 2005, 18(18): 243-246

[7] Coentrio L, Turmelrodrigues L. Monitoring dialysis arteriovenous fis-
tulae: it's in our hands [J]. Journal of Vascular Access, 2013, 14(3):
209-215

[8] Powell S, Chan T. Endovascular techniques for cannulation difficulties
in dialysis access[J]. Journal of Vascular Access, 2014, 15 (Suppl 7):
S96-100

[9] Saran R, Dykstra D M, Wolfe R A, et al. Association between vascular
access failure and the use of specific drugs: the Dialysis Outcomes
and Practice Patterns Study (DOPPS)[J]. American Journal of Kidney
Diseases the Official Journal of the National Kidney Foundation,
2002, 40(6): 1255-1263

[10] Pirozzi N, Garcia-Medina J, Hanoy M. Stenosis complicating vascu-
lar access for hemodialysis: indications for treatment [J]. Journal of
Vascular Access, 2014, 15(2): 76-82

[11] Turmel-Rodrigues L A. Mechanical enhancement of AVF maturation
[J]. Journal of Vascular Access, 2014, 15(Suppl 7): 55-59

[12] Georgiadis G S, Georgakarakos E I, Antoniou G A, et al. Correlation
of pre-existing radial artery macrocalcifications with late patency of
primary radiocephalic fistulas in diabetic hemodialysis patients [J].
Journal of Vascular Surgery, 2014, 60(2): 462-470

[13] Pirozzi N, Apponi F, Napoletano A M, et al. Microsurgery and pre-
ventive haemostasis for autogenous radial-cephalic direct wrist access
in adult patients with radial artery internal diameter below 1.6 mm[J].
Nephrology Dialysis Transplantation, 2010, 25(25): 520-525

[14] Badero O J, Salifu M O, Wasse H, et al. Frequency of Swing-Seg-
ment Stenosis in Referred Dialysis Patients With Angiographically
Documented Lesions [J]. American Journal of Kidney Diseases the
Official Journal of the National Kidney Foundation, 2008, 51 (1):
93-98

[15] Remuzzi A, Ene-lordache B. Novel paradigms for dialysis vascular
access: upstream hemodynamics and vascular remodeling in dialysis
access stenosis [J]. Clinical Journal of the American Society of
Nephrology, 2013, 8(12): 2186-2193

[16] Allon M. Novel paradigms for dialysis vascular access: Introduction
[J]. Clinical Journal of the American Society of Nephrology, 2013, 8



- 4596 -

DREYESHE www.shengwuyixuecom Progressin Modern Biomedicine Vol17 NO.23 AUJ.2017

(12):2183-2185

[17] Eneiordache B, Remuzzi A. Disturbed flow in radial-cephalic arteri-
ovenous fistulae for haemodialysis: low and oscillating shear stress
locates the sites of stenosis [J]. Nephrology Dialysis Transplantation,
2012, 27(1): 358-368

[18] Ene-Iordache B, Cattaneo L, Dubini G, et al. Effect of anastomosis
angle on the localization of disturbed flow in 'side-to-end' fistulae for
haemodialysis access [J]. Nephrology Dialysis Transplantation, 2013,
28(4): 997-1005

[19] Bharat A, Jaenicke M, Shenoy S. A novel technique of vascular anas-
tomosis to prevent juxta-anastomotic stenosis following arteriovenous
fistula creation[J]. Journal of vascular surgery, 2012, 55(1): 274-280

[20] Pirozzi N, Giuliani A, Scrivano J, et al. Echographic landmark of
cephalic and collateral accessory vein at forearm in preoperative eval-
uation for hemodialysis angioaccess [J]. Journal of Vascular Access,
2015, 16(5): 364-366

[21] Kadan M, Erol G, Karabacak K, et al. New probing and
warm-wash-out technique improves early patency rates in arteriove-
nous fistula surgery [J]. European Review for Medical & Pharmaco-
logical Sciences, 2015, 19(20): 3917-3921

[22] Mozaffar M, Fallah M, Lotfollahzadeh S, et al. Comparison of efficacy
of side to side versus end to side arteriovenous fistulae formation in
chronic renal failure as a permanent hemodialysis access [J].
Nephro-urology monthly, 2013, 5(3): 827-830

[23] Santoro D, Benedetto F, Mondello P, et al. Vascular access for
hemodialysis: current perspectives [J]. International Journal of
Nephrology & Renovascular Disease, 2014, 7(default): 281-294

[24] Turmelrodrigues L A, Bourquelot P, Pengloan J. Hemodialysis arteri-
ovenous fistula maturity: US evaluation [J]. Radiology, 2002, 225(1):
59-64

[25] Bourquelot P, Karam L, Robert-Ebadi H, et al. Transposition, eleva-
tion, lipectomy and V-Wing for easy needling[J]. Journal of Vascular
Access, 2015, 16(Suppl. 9): 108-113

[26] Beathard G A, Settle S M, Shields M W. Salvage of the nonfunction-
ing arteriovenous fistula [J]. American Journal of Kidney Diseases,
1999, 33(33): 910-916

[27] Beathard G A. An Algorithm for the Physical Examination of Early
Fistula Failure[J]. Seminars in Dialysis, 2005, 18(4): 331-335

[28] Rajabijaghargh E, Banerjee R K. Combined functional and anatomical
diagnostic endpoints for assessing arteriovenous fistula dysfunction
[J]. World Journal of Nephrology, 2015, 4(1): 6-18

[29] Malovrh M. Postoperative assessment of vascular access [J]. Journal
of Vascular Access, 2014, 15 (Suppl. 7): 10-14

[30] Kooistra M P, Van E A, Marx J J, et al. Low-dose aspirin does not
prevent thrombovascular accidents in low-risk haemodialysis patients
during treatment with recombinant human erythropoietin[J]. Nephrol-
ogy Dialysis Transplantation, 1994, 9(8): 1115-1120

[31] Dogan O F. Oral Prostacycline Analog and Clopidogrel Combination

—

provides Early Maturation and Long-term Survival after Arteriove-
nous Fistula Creation: A Randomized Controlled Study [J]. Indian
Journal of Nephrology, 2015, 25(3): 136-142

[32] Duque J C, Martinez L, Mesa A, et al. CD4 (+) lymphocytes improve

—

venous blood flow in experimental arteriovenous fistulae[J]. Surgery,
2015, 158(2): 529-536
[33] Raynaud A, Novelli L, Bourquelot P, et al. Low-flow maturation fail-

ure of distal accesses: Treatment by angioplasty of forearm arteries[J].
Journal of Vascular Surgery, 2009, 49(4): 995-999
[34] Lazarides M K, Staramos D N, Kopadis G, et al. Onset of arterial
'steal' following proximal angioaccess: immediate and delayed types
[J]. Nephrology, dialysis, transplantation: official publication of the
European Dialysis and Transplant Association - European Renal As-
sociation, 2003, 18(11): 2387-2390
Keuter X H A, Kessels A G H, Haan M H D, et al. Prospective Evalu-

ation of Ischemia in Brachial-Basilic and Forearm Prosthetic Arteri-

[35

[}

ovenous Fistulas for Hemodialysis [J]. European Journal of Vascular
& Endovascular Surgery the Official Journal of the European Society
for Vascular Surgery, 2008, 35(5): 619-624

[36] Bourquelot P, Pirozzi N. Tips and tricks in creation of forearm arteri-

)

ovenous fistulae[J]. Journal of Vascular Access, 2014, 15 (Suppl 7):
45-49

[37] Pirozzi N, Scrivano J, Pettorini L, et al. Preventive hemostasis for
hemodialysis vascular access surgical reinterventions [J]. Journal of
Vascular Access, 2012, 14(2): 193-195

[38] Ladenheim E, Krauthammer J, Agrawal S, et al. A sterile elastic
exsanguination tourniquet is effective in preventing blood loss during
hemodialysis access surgery[J]. Journal of Vascular Access, 2013, 14
(2): 116-119

[39] Turmel-Rodrigues L, Renaud C J. Diagnostic and Interventional Ra-
diology of Arteriovenous Accesses for Hemodialysis [M]. Springer
Paris, 2013: 65-130

[40] Argyriou C, Schoretsanitis N, Georgakarakos E I, et al. Preemptive
open surgical vs. endovascular repair for juxta-anastomotic stenoses
of autogenous AV fistulae: A meta-analysis [J]. Journal of Vascular
Access, 2015, 16(6): 454-458

[41] Chawla A, Diraimo R, Panetta T F. Balloon angioplasty to facilitate
autogenous arteriovenous access maturation: a new paradigm for up-
grading small-caliber veins, improved function, and surveillance [J].
Seminars in Vascular Surgery, 2011, 24(2): 82-88

[42] Lee T, Ullah A, Allon M, et al. Decreased Cumulative Access Survival
in Arteriovenous Fistulas Requiring Interventions to Promote Matura-
tion [J]. Clinical Journal of the American Society of Nephrology
Cjasn, 2011, 6(3): 575-581

[43] Basile C, Lomonte C, Vernaglione L, et al. The relationship between
the flow of arteriovenous fistula and cardiac output in hemodialysis
patients [J]. Nephrology Dialysis Transplantation, 2008, 23 (1):

282-287

Basile C, Lomonte C, Konner K. The Arteriovenous Fistula: Lesser

Evil or God's Blessing?[J]. Blood Purification, 2011, 32(4): 253

Tordoir J H, van Loon M M, Peppelenbosch N, et al. Surgical tech-

[44

[y

[45

[t

niques to improve cannulation of hemodialysis vascular access[J]. Eu-
ropean Journal of Vascular & Endovascular Surgery the Official Jour-
nal of the European Society for Vascular Surgery, 2010, 39 (3):
333-339

[46] Roddy S P. Lipectomy as a new approach to secondary procedure su-

)

perficialization of direct autogenous forearm radial-cephalic arteri-
ovenous accesses for hemodialysis [J]. Journal of vascular surgery,
2009, 50(2): 369-374

[47] Ladenheim E D. Liposuction for Superficialization of Deep Veins Af-
ter Creation of Arteriovenous Fistulas[J]. Journal of Vascular Access,

2014, 15(5): 358-363



