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a Cellular and Molecular Viewpoint
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Table 1. Identified Lesions with Early AVF

Intervention
Type Number
Accessory vein 12
Accessory vein+ JAS 24
Accessory vein-+proximal venous stenosis 6
Accessory vein+ JAS+ 4
proximal venous stenosis
JAS 15
Proximal venous stenosis 20
JAS +proximal venous stenosis 6
Diffusely small vein 3
Central stenosis 9
Arterial anastomosis stenosis 38
Arterial stenosis 4

JAS is juxta—anastomotic venous stenosis

=

=
% oM AFE working AVFY FA& ZH5A
8

F7} NEEol vt st
=

A~

.

% i 1ol b}EML Ao gzo| ) BEre Al
7 o]

Zﬂs}ﬂ‘/} 3) T é“—‘" ﬂoﬂ o] FAM (acces-
sary vein)o| EAEAL 4) olH g Wwo] HiPA o
FE o]u} (Table D', F7]l e
278 FHolA AFT AVGY 277
ARl BElgt o2 J&t AlE (smooth muscle
cell®] F2ol og WuhsAFo] FH 27olH
endothelin, PDGF, TGF-8 ¢l 47172 w# o]
LERGCE
AVG 71%‘:‘

= z]—_&

2 T
X—1 Uﬂt‘sﬂ %‘/]

= Ee

2L His /‘1]49% myofobroblast®] 2], ex-
tracellular matrix®] ¥4, WE<] angiogenesis
Atk AVFe} A4S
7l endothelin, PDGF, TGF-4 %2 A73lxtel
go] vEhdth AVFSHE 29 graft FH B2 F
9] macrophage$t @3 9= (adventitia)oll =AE
o] A,

(microvessel formation) %©I

Pathogenesis of AVF and AVF

AVFB] 17] 71557 (juxta-anastomotic ste-
A thh Bxelal o7 7hA Q1A &
FHoz Ag3r 7hedt Uje2E AMZ 7

o2 FylAtolt), 7ld= 22 +4
o] & (15-2 mm "IThH, F2> AW (20-25 mm

ujgh> 1 s e) A% Fudsts & s
Z EA7 ol oo &Ik BAR £EA BEG
g =45 2 A £7)9 7:”’“3] /‘*WH



—AY s AT BANA FRER J)% A WA —

£ hemodynamic stress® 7]5FHe ddo] Hx

)

yu
[e)
P

AVGSE #7] AVFOlA 2Aste yus43e] 7
2 AA F 7MA (upstream and downstream
events)Z o] Awstd olsjsty] 7k {4 WA

upstream event (initiating event)x= 1) graft-vein

=

I} artery-vein®1412] hemodynamic stress@ shear
stress, turbulent flow, Jtl& o2 2313 graft &
2 Fulm gy oem Rege G AlojoAlg]

compliance mismatch, 2) TEA 2l F#H &

Hemodynamics Graft

Needle

A, 3) olEA (foreign body)ZA9] graft Aol <]
gt macrophage®l A3k, 4) FAZ] A wE
graft &4 5) 85% S 93 oxidative stressE
F7HAA W AEe] &dE of7lgith ol E up-
stream event™ U Al downstream event
(cellular event)® o]ojx|&=d| o] #}A& WAl
B o Yursa el dojihis vt (Fig. DY

= H&2E AE2 myofibroblaste] F7FeollA U
Gtoz o] o]y E F2 extracellular matrix® ¥4

bl [
oz Wusasoe] Bt WusAFe] FAd=

Surgical stress  Angioplasty

Intimal hyperplasia and vascular stenosis

Fig. 1. Pathogenesis and pathology of vascular access dysfunction.
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Fig. 2. Schematic representation of pathophysiological stimuli for the development

of IH in AV grafts for HD.
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