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1. TpeboBaHMA K cocyancTtomy AoCTyny u
aeKBAaTHOCTb KPOBOTOKA

2. MNMepBUYHAA HECOCTOATE/IBHOCTb U CTPATErUA

dOpPMUPOBAHMNA COCYANCTOro AOCTYyNa Npwu
nnaHosom Hayvane 3M1T

3. MpodunnakTtnKka no3gHeN HeCOCToOATENbHOCTH



TPEBOBAHUA K COCYAUCTOMY
AOCTYNY



TpeboBaHUA K cocyamnCcTomy AOCTYNy

1. Obecne4yeHMe afeKBAaTHOIO KPOBOTOKA

2. JocTynHOCTb ANA NYHKUUM (MOBEpPXHOCTHOE
pPacnonoXXeHme , 4OCTAaTOUYHbIE MPOTAXKEHHOCTb U
AnameTp) npaBuno 6x6x6 nnm 5x5x5

3. be3onacHocTb (pr1cka MHGUUMPOBAHMS,
KpoBoTe4yeHus, HapacTtaHusa CH, AncTanbHOM nwemmm
N UWLEMUU MNOKapAaA)

4. OnutenbHoe GYHKUMOHUPOBAHME NPU MUHUMAbHOM
KO/IMYeCcTBEe PEKOHCTPYKTMBHbIX BMELLATeNbCTB;

5. Kom¢opTHOCTb ANA nauueHTa (He melaeT
eXXeaHeBHOM aKTUBHOCTU, MMHUMAJIbHbIE
KOCMETUYECKUE U3MEHEHMNA);



ANEeKBATHbIN KPOBOTOK

. CKopoCcTb 06bemMHOro KpoBOTOKa Mo ¢uctyne
oT 500 go 1500 mn/muH

. Bo3amoxHocTb obecneveHmna 3abopa KPoOBU €O
CKOpOCTblo He meHee 300 ma/MuUH

. Bo3BpaT KpoBu B LUPKYNALUNIO MPU BEHO3HOM
AaBneHnn He npesblwatowem 200 mm pT CT

. Peunpkrynaumna He 6onee 13-15%



CKoOpOoCTb 06BbEMHOro KPOBOTOKaA NO

ducrtyne
<500-600 mn/muH > 1500 mna/muH
* MaKcmmanbHaa CKOPOCTb * HapacTaeT puck cepae4yHom
3abopa kKposu < 250 HeAOCTaTOYHOCTHU
MJT/MWH * [loBbllwaeTcs
* [lpun yBe/IMMEHNN CKOPOCTU KapAMony/bMOHa/IbHaA
3abopa n HM3KOM PEUMNPKYIALUA

06BbEMHOM KPOBOTOKE
byaeT HapacTaTb

peunpKrynaumna



dopmupoBaHmne ABD c Bbicokum cbpocom B
3KCNEepUMeHTe y cobak
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FIG. 2. Average eflects on systemic flow, total flow through nocrteneéHHoO CHNXXasncAa

the circulation (cardiac output), and fstula flow caused by
gradually opcning large A-V fistulas in 10 dogs with intact cardio-
vascular reflexes (solid curves) and 10 areflex dogs (dashed curves).

Guyton AC, Sagawa K. Compensations of cardiac output and other circulatory
functions in areflex dogs with large A-V fistulas. Am J Physiol 1961;200:1157-1163.



Cepae4yHas He4OCTaTOYHOCTb BbICOKOro Bblbpoca —
HEenpoCTo NOAYYUTb ee y CMOPTCMEHA

control systemic flow)
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FIG. 2. Average effccts on systemic flow, total flow through
the circulation (cardiac output), and fistula flow caused by
gradually opening large A-V fistulas in 10 dogs with intact cardio-
wvascular reflexes (solid curves) and 10 areflex dogs (dashed curves).



Cepae4yHan HeoCTaTOYHOCTb BbICOKOTO

BblObpoca
OnpepeneHune: Cumntomatmka CH npu nosbllLEeHHOM

cepaedyHom nHaekce (2.3 n/muH/m2 )
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FIG. 2. Average effccts on sysiemic flow, total flow through
the circulation (cardiac output), and fistula flow caused by
gradually opening large A-V fistulas in 10 dogs with intact cardio-
wvascular reflexes (solid curves) and 10 areflex dogs (dashed curves).

Y KaXXa0ro cBou pesepsbl

Koraa HecmoTpsa npu nosbiweHnn MOK, nagaet cMcTeMHbIU

KPOBOTOK



Cardiac output (I/min)

CKopocTb KpoBOTOKa 2 2,01 1/MunH nokasana
YyBCTBUTENbHOCTb 89% U cneunduyHoctb 100% B
oTHoweHuun CH BbiCOKOro Bblbpoca
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Fig. 2. A third-order polynomial regression model best fitted the
relationships between vascular access flow and cardiac output,
respectively in lower arm AVFs (filled diamond, continuous line) and
upper arm AVFs (filled square, dotted line). The ellipse encompasses
10 patients who were classified as affected by stage C cardiac failure
(according to reference 10) and by high-output cardiac failure
(according to reference 1).
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KposoTok B AB® n kKapgnonyibMmoHa/ibHaA
peunpKrynaumna

Table 3. Shunt flows and resistances of hemodialysis patients with
various shunt types [24]

AVF AVF PTFE

upper arm  forearm graft
Patients 32 39 15
Qa,l 1.8 +0.2 I Yl 978 Vi 0,7 20,1
Cco,l 6.6 +0.3 5303 A5 0, 484

~CPR ratio 02822002 0172 00]1°"" _016£001%*

Adjusted Qa?, 1 1501 1,030, 1%%* 0.9 £ 0.2%**
MAP, mm Hg 95+ 3 913 91+3
TPVR, mm Hg 1Y! 161 19+1 22 e
AR, mm Hg V! 71%9 142F 1% 160 % 29%***
SVR, mm Hg IY! 23¥72 23+1 262

*#** p < 0.001; ** p < 0.01; * p < 0.02 versus AVF upper arm
group. Qa = Access flow; MAP = mean arterial pressure; TPVR =
total peripheral vascular resistance; AR = access resistance;
SVR = systemic vascular resistance.

*Qa adjusted by analysis of covariance for variations related to
variations in CO.

Amerling /Ronco /Kuhlman /Winchester
Blood Purif 2011;31:113-120
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RapanonynbMoHa/ibHaA PeuupKyaauma Nnpu pasHbix
BUAAX AOCTYyNa- YeEM BbllLe CKOPOCTb KPOBOTOKA No ABD —
Tem Bbilwe MOK un peunpKrynayma

KapauonynbmoHanbHaA

peumnpKynauma - 100%
cooTHoweHne Qa/MOK 90%
1. CHuKaeT apPeKTUBHOCTb 80%
Ananusa 20%

2. [1pn noBbILLEHUN
casnaetenscreyet o CH

3. [ponopuymnoHanbHa
obbemy BO3BpaLLEHHOMN
OKCMIFeHUPOBAHHOW KPOBM,
4YTO nosblwaeTt puck Jir

60%
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Amerling /Ronco /Kuhlman /Winchester
Blood Purif 2011;31:113-120



CKOpPOCTb KPOBOTOKa— NOUCK
A03BOJIeHHOro ana nauueHrta ¢ Xbll

B ocHOBe ouUEeHKa

1. cKopocTb KpoBOTOKa no ducryne (Qa) -
norpaHuyHble undpbl o 1,5 no 2,0 n/MmuH

2. MUHYTHbIN 06bem KpoBoobpaweHna (MOK) -8
NAHHOM BapuaHTE HY*KHO CKOpee cneauTb 3a ero
nceBaoOHOPMANMN3aLMNEN

3. KapauonynabMoOHa/IbHAaA peunpKynauma
(cooTHOoweHne Qa/MOK) - norpaHnyHbie UndpbI -
20%



HECOCTOATE/IbHOCTb AOCTYINA



OnpenenenHne ANCHYHKLNK
COCYAMNCTOro AOCTYnMa

* HecnocobHOCTb AOCTUKEHNA CKOPOCTH
KpoBoToKa 300 ma/MWH 1 bonblue B TeYEeHNU
nepBbiXx 60 MMH AManmn3a, nocse XoTa Obl
oaHou nonbiTkM ee ncnpasuntb (NKF KDOQ
2006)



Bonpocbl TepMUHOTOrnu

* [lepBUYHAA HECOCTOATENbHOCTDb:

HecoctoAaTtenbHocTb AB® O MOMEHTA ee co3peBaHUA
(T.e. Ha Hen He bbln NpoBeAeH HXU OAUH aAEKBATHbIN
ananns)

¥ nepBM‘-IHaFI BblXKNBaE€MOCTb

NHTepBan oT MOMeHTa pOPMUPOBAHUS UM HaYyana
Mcnonb3oBaHUA (PYHKLMOHANIbHAA BbI*KMBAEMOCTb) A0
NepBoOro BMeLlaTeIbcTBa B CBA3W C OC/IOXKHEHUAMM

* BTOpuM4YHaA BbIXKUBAEMOCTb

NHTepBan oT MOMeHTa GOpMMPOBAHUA UM HaYyaNa
ncnonb3oBaHmA (PyHKLNOHANbHAA BbIXKMBAEMOCTb) A0
MOMEHTa NoTepun A0CTyna



Hanbonee KpUTUYHbI ANA Pa3BUTUA OCNOXKHEHUW nepBbie 3-6
mMmecaueB nocae GopMnpoBaHMA A0CTYNa (BONpPOCbl paHHEN n
NO34HEeN HecCoCToATEe/IbHOCTH)
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Figure 2. Crude rates and modeled hazards for noninfectious (left) and infectious events {right) in fistulas (diamond), grafts (circles), and
catheters (squares). Dots with $5% confidence interval whiskers represent crude rates of complications per access-month plotted at the

mid-point of the time interval. Dashed lines represent the hazard estimates from the Weibull models (models 1; Table 3). There were
1401 incident patients at risk at 24 months, 95 at 30 months, and 332 at 36 months.

Pietro Ravani u gp. J Am Soc Nephrol 24 : 166 8- 1677, 201 3
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CueHapuun Nel — nnaHoBOE Havyano
3MNT

* [loka3aHUA: N1aHUPOBAHME B banKanwem
byaywem 3T meToaom remogmanmsa

* CK® <15 mn/mun/ 1.73 m2 (XBN 5 cT) -
NoAroToBKa K Havany 31T

* CK® 10-15 — HanpasneHune ana
dbopmMMpoBaHUA COCYAMNCTOro AOCTYNa

* Nnanns CKP < 10 (obblyHO 7-8 mn/mun/ 1.73
Mm2)



Hedponor B AucnaHcepe

* CK®d <15 mna/munn/ 1.73 m2 (XBIN 5 cT) —
naaHupyet Hayano 31T

e CK® 8-15 — HanpasneHue ana popmmnpoBaHuUA
COCYAMCTOro AOCTyna

* HeT cornacoBaHHOCTU — OTCYTCTBYET BPEeMeHHOM
NPOrHo3, AOKYMEHTUPOBaHHAasA NHTepnpeTaums
COCTOSIHUA cepAeyYHO-COCYANCTON CUCTEMDbI,
OTCYTCTBYIOT YETKNE KPUTEPUUN KOTOPbIE cneayeT

MCNO/Ib30BaTb B KAYeCcTBe NMPOTUBOMNOKA3aHMNN
ana AB®



Mcnonb3oBaHmMe He3penon GUCTYbl — MNOBbILLAET PUCK
HecocToATe/IbHOCTK Bosiee yem B 2,2 pas3a

Relative Risk of AVF Failure by Timing of
First AVF Cannulation

¥ -9
1

Patients with prior temporary access excluded.
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CooTHOLIEeHMe YacToTbl NpexKaAeBpeMeHHOro u
CBOEBPEMEHHOIro POPMMPOBAHUA COCYAUCTOTO
aoctyna npu cHMXeHun CKP meHble 15
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Figure 3 |Ratio of unnecessary to necessary permanent access
surgeries at different theoretical referral eGFR thresholds by age
and length of follow-up. (a) Referral threshold eGFR < 25 ml/min/
1.73 m?. (b) Referral threshold eGFR <20 ml/min/1.73m? (c) Referral
threshold eGFR < 15 ml/min/1.73 m”.

Mpu cHMReHnn CKP Hmke 15 ma/MuH waHcbl Havana 3MT B 6anKanwme 6 mec
pacnpenenatoTca He meHee Kak 1 : 1, npu 3TOM B CTapLLuen BO3PACTHOM rpynne oHu
ewe HuxKe (3:1)

AM O’Hare et al.:Kidney International(2007) 71, 555-561



Puck cencuca/6akrepmemummn B 3aBUCMMOCTU OT
BpemeHn dopmMmuUpoBaHUA COCYaAUCTOro
aoctyna (n=8328)
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aoctyna 6onblie yem 3a 4 mec ao Havyana 3MT

MATTHEW J. OLIVER et al J Am Soc Nephrol 15: 1936—-1942, 2004
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Ha npepananusHom stane AB® nosbiwaer
pUcKk aekomneHcuposaHHou CH B 9 pas3

.able 2. Influential factors in the development of decompensated heart failure in our patients, as determined by
multiple logistic regression

Variable OR 95% CI OR P
Age, years 1.052 1.022; 1.082 <0.0001
Sex (male 1, female 0) 0.523 0.308; 0.888 0.016
Systolic blood pressure (mm Hg) 1.013 1.002; 1.023 0.017
Baseline GFR (ml/min/1.73m?) 1.101 1.039; 1.167 0.001
History of ischaemic heart disease (0.1) 2.488 1.276; 4852 0.007
History of CHF (0.1) 2.517 1.283; 4.939 0.007
History of atrial fibrillation (0.1) 2.820 1.304; 6.101 0.008

Beta blockers (0.1 1.010; 3.224

Functioning AVF (0.1) 4841, 18.806

Y naumeHToB Ha Ao0AMANN3HOM 3Tane ¢ pyHKUMoHUpytowen ABD puck
AekomneHcaunn CH Bbilwe, 4em y NaymMeHToB noayyatowmx amanmns

Rocio Martinez-Gallardo et al. Nefrologia 2012;32(2):206-12
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Y10 nenatb?

dopmumnposaHne AB® non*KHoO nogpasymeBaTtb rOTOBHOCTb
HayaTb 3MT KaK TONbKO OHa co3peeT U He no3aHee 3-4 mecAues.

Hannune AB® y naymeHTa He nonyvatowero 3T npeacrasnaer
Yrpo3y cepaeyHO-COCYANCTbIX OCNOXKHEHUN

Yem cTaplie naumeHT n yem bonee oTAroLEH ero cepae4yHo-
COCYAMNCTbIN aHAMHE3 TEM MEHbLLE HYXKHO cnewuTtb ¢ ABOD,
NPOKCUMANIbHAA GUCTYIa MOXKET PacCMaTPUBATbLCA TO/IbKO B
UCKNOYNTENbHbIX Cay4daax.

BapuaHTbl BbibOpa: Havyano 3T Ha NnepMaHEeHTHOM KaTeTepe
nnn npotese (MeHble cbpoc No CpaBHEHUIO C NNEYEBOM
$UNCTYIOMN N MEHbLLE CPOK CO3PEBAHUA) Y NALMEHTOB rpynmnbl
PUCKa C peweHnem Bonpoca o HatusHou AB® nocne BBoAa B
Ananns



B pyKax y xupypra

[lpegonepauMOHHAA OLEeHKa

Bbibop BMAa U NOKanu3aLuum AocTyna
onpeaensaeTca onbiITOM XMpypra u He Bceraa
noanaetca AOCTyneH o6 bACHEHUIO

dopmuposaHue ABO
CHATMe wBoOB (He Bcerga)

HanpaBneHune B ambynaTopHbIi LeHTP noAa
HabntogeHue (1 p/mecau)



KTo Bbl - Mr. Xupypr?

* Y xupypra, sbinonHatowero 6onee 130
onepauuu roa no popmmposaHmnto ABO
roan4yHas BbIXKMBAEMOCTb AOCTYMNa B 2 pa3a
Bbille, YeM y Xupypra genarouiero meHee 30
ducrtyn (Fassiadis N n ap. Semin Dial, 2007)

e Kaknmu metogamm npeaonepaumoHHOM

OLLeHKU BNaZeeT U YTO A0CTYNHO B peasibHbIX
YCNOBUAX

e ECTb UK HeT cTpaTUdUKALMA NALUNEHTOB



[peaBapuTenbHoe obcnenoBaHue

AHaMHe3 1 BblaeneHmne rpynn pucKa
[lynneKkcHoe uccnegoBaHue cocyaos

InameTtp apTepmnn He meHee 1,5-2 MM, KPOBOTOK
80 ma/mMuH

HnameTp BeHbl 1,5-2,5 mm

TecT Ha ANNATAUMIO: yBEANYEHUE BHYTPEHHETO
AnameTpa BeHbl Ha 50% npu ee OKKAO3UK

[ToBTOPHbIN AynaeKc nocae GopMMPOBaAHUA
A0CTYyrMa — 04eHb XOPOLLO



OueHKa pUcKa nepsuyHoOMU
HecocTtosaTenbHocTn AB®

Rick of Fistula Failure to Maturs

Cymma KaTeropua pucka
6annos

[Olowrek (G0
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+2 Bo3spacTt 265 net

+3 PeBacKkynapusauma H/KOHeYHOCTEeN, aMmnyTaLMA NasbLEeB U KOHEYHOCTEN,
nepemeXxatLwanca XpomoTa, UemMnyeckue N3MeHeHMA AN FaHIPeHa
KOHEeYHOCTeM

+2,5 J1IOKYMEHTUPOBAHHbIN CTEHO3 UJIN PEBACKYNSAPM3aLLMA KOPOHAPHbIX COCYA0B
nnm aHamHes UM

-3 EBponeonaHana paca

+3 [lononHutenbHblie 6annbl N8 naumeHToB Habpaswwux 3 6anna

Charmaine E. Lok v gp J Am Soc Nephrol 17: 3204 —3212, 2006
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ducrtyna cpopmmnpoBaHa — 3peeT

Yero Xaem:

e HatusHaa AB® — noctaTovyHada AnnAataumsa
BEHbI N YTO/ILLLEHUNE CTEHKU

* Mporte3 ABP — HeobxoaAMMOCTb «0bpacTaHnA»
COeANHUTENbHOM TKaHbO C LUEeNbto
YMEHbLUEHUA PpUCKa 06pa30BaHMA remaTom



Mnepnnasmna HEOMHTUMbI U BapUaAHTbI
pemoae/IMpoBaHUs cocyoB

Original
lumen size

Significant Neointimal Hyperplasia +
Expansive Remodeling

Final
lumen size
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Graft
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Graft
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Roy-Chaudhury et al Seminars in Dialysis —Vol 25, No 5 (September—October)
2012 pp. 495-504
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Ob6bI4HO ANA AOCTUKEHUA NPUEMAEMOTO
KpoBoTOoKa 500-600 ma/muH npun anameTpe 4 mm
Tpebyetca 4-6 Hegenb
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Figure 2. (A and B) Changes in blood flow and diameter in successful arteriovenous fistulae with time. (C and D) Changes in the
two variables in fistulae with early failure. Adapted from references (12,14-19).

CyaAuTb O paHHEeN HeCOCTOATE/IbHOCTU A0CTYNa MOXKHO YXKe Yyepes 2-

3 Hegenun nocne popmmpoBaHua ABO
Arif Asif u gpClin J Am Soc Nephrol 1: 332-339, 2006
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[TpNYUHbBI NepBUYHOM
HecocTtoATenbHocTn ABD

* PaHHAA HECOCTOATE/IbHOCTb - CTEHO3 U TPOMbO03
apTepmo-BeHO3HOro aHacTamo3a (Kak npaBuao
Mmoandunumpyemble GpakTopbi)

-Heyaa4YHanA XMpypruyeckasa TakTUKa
-Hann4mne fobaBoOYHbIX BEHO3HbIX KOo/l1aTepanemn

--ocobeHHOCTU NaumeHToB (Tpombopunus,
«KEeCTKme» cocyabl)

-HEeAO0CTaTO4YHOEe BpeEMA HAa CO3peBaHUE
-OTCYTCTBUE aAEKBATHOIO Habn OAEHUA



METOZbl OLIEHKM

ApceHan metToaos

-OcmoTp

DU3NKaNbHBIA OCMOTP [ -lManibnavna
-AyCKynbTauuA

*-BeHO3HOe gasneHune
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Figure 2. | Vascular access survival difference by visil frequency is
small: above- and below-median visit frequency. (A) Arteriovenous
AV} fistula graft survival. (B) AV graft survival. Visits were divided into
upper and lower halves of mean visits. “Fewer” visits refer to patients
with =3.6 visits per month, while “more” visits refer ta patients with
>3.6 visits per month. P values for log-rank test of eguivalence of
survival distributions were 0.02 for grafts and 0.001 for fistulas. Erickson et al. Clin J Am Soc Nephrol 10: 269-277, February, 2015



YacTtoTa BpavyebHbIX BUSUTOB HE CHMMAET NOTEPIO AOCTYNa,
HO NOBbIWAET YAC/IO MHTEPBEHL NN
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Erickson et al. ClinJ Am Soc Nephrol 10: 269-277, February, 2015



cnonb3oBaHUE MHCTPYMEHTa/IbHbIX MeTOA0B KOHTPO/1A NpoTe3a
AB® npnBoaAnNO CHUMKEHUIO pUCKA TPOMDO3a, YBENNYEHUIO
MHTEPBELUOHHbIX BMeLaTenbCTB, HO He M3MeHWIa
BbIXKMBAaeMOCTb A0CTyNa
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Fig. 2. Kaplan-Meier comparison of thrombosis-free grafl survival in
the three groups (F = 0L12). Circles indicite thrombosis (stepdowns)

0.4
0.3 -
02 A
01 1

. --=-- Control group
1"1*11‘ = Flow group

‘W"[__l_« —— Stenosis group

0 100 200 300 400 500 600 700 BOO 900

Days

or censornng (horizontal portions).

0.4 4
0.3 1
0.2
0.1 1

Cumulative graft survival
=]
n

---- Control group
-—— Flow group
o . -— Stenosis group
-

0.0

0 100 200 300 400 500 600 70O 800 900

Days

Fig. 5. Kaplan-Meier comparison of comulative groft survival in the
three growps (P = 0L89). Circles indicate grafl failure (stepdowns) or
censoring (horzontal portions),

Ram et al: Kidney Int. 2003 Jul;64(1):272-80.
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Pre-emptive correction for haemodialysis arteriovenous
access stenosis (Review)
lacHae JM, Palmer SC, Strippoll GFM

Rawanl P, Quinn RR, Oliver MJ, Karsanji DJ, James MT, MacRa

* 14 nccneposaHunm (n=1390)

* WHCTPYMEHTa/IbHOEe HabnoaeHne v npeaynpeanTenbHasn
KoppeKuusa AB cTteHo3a cHUXKanm pucKk Tpombo3a (RR 0.79,
95% CI 0.65 - 0.97), HO He OKa3biBaaAM 3HAYMMOTO 3pdeEKTa
Ha puck notepu aoctyna (RR 0.81, 95% Cl 0.65 to 1.02).

* npeaynpeanTenbHaa Koppekuma AB cTeHO3a MOXKeT
CHUXKaTb puck rocnmutanmdaumm (IRR 0.54, 95% Cl 0.31 to
0.93) u ncnonb3osHuae Katetepos (IRR 0.58, 95% Cl 0.35 to
0.98), HO TaKKe MOXKEeT MoBbILIAaTb YPOBEHb
AnarHoctnyeckmx npoueayp (IRR 1.78, 95% Cl 1.18 to 2.67),
nHoekummn (IRR 1.74, 95% Cl 0.78 to 3.91) n
netanbHocTb(RR 1.38, 95% Cl 0.91 to 2.11).



[TpMYMHbBI NEPBUYHON HECOCTOATENbHOCTH
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Beathard GA, Arnold P, Jackson J, Litchfield T. Physician Operators Forum
of RMS Lifeline. Aggressive treatment of early fistula failure. Kidney Int
2003; 64: 1487-1494.



Figure 2 | Physical examination of an immature fistula. (a) Physical
examination of juxta-anastomotic stenosis: (A) Radial artery; (B) a
strong pulse is present at the anastomosis. The intensity of the thrill is
variable but generally diminished owing to decreased flow. The
fistula at this point may be dilated, at times almost aneurysmal.

{C) The pulse disappears as one moves up the fistula to the level
of the lesion. (b) Evaluation of pulse augmentation, The fistula is
first occluded completely at point A, The change in pulse intensity
{augmentation) is evaluated at point B. (c) Physical examination of
accessory vein. When the fistula is occluded at point A, the thrill will
disappear at the anastomosis (C). As the point of occlusion is moved
upward past the accessory vein (D) to point B, the thrill will continue
when the fistula is occluded because flow has an escape route, With
permission from Beathard.'®

B Bhimani and A Asif
Kidney International
(2007) 72, 126-130



BbicOKaa 4yBCTBUTENbHOCTb U
cneyndPuvHoCTb PU3NKANAbHbIX
MeTO40B B OTHOLLUEHNN CTEHO30B

Table 2. Sensitivity and specificity of physical examination in the diagnosis of fistula stenosis’

Diagnosis 1P FP FN IN SEN SPE PPV NPV PREV
Inflow stenosis 715 14 3% 08 [ 071 0.84] 0.2 064
Outflow stenosis 79 8 7 48 092 {08  091) 087 0.61
Coexisting inflow-outflow stenosis 30 14 16 82 068 08 06 08 031
Central vein stenosis 4 1 28 109 013 099 080  0.80 0.23
Body stenosis 6 20 9 107 040 084 023 09 0.10

“FN, false negative; FP, false positive; NPV, negative predictive value; PPV, positive predictive value; PREV, prevalence of
diagnosis by angiography; SEN, sensitivity; SPE, specificity; TN, true negative; TP, true positive,

Arif Asif u gp Clin J Am Soc Nephrol 2: 1191-1194, 2007.



dPu3mMKanbHble MeToAbl OLLEHKU CONMOCTaBMUMbI NO
4YyBCTBUTENbHOCTU N cNeunPUYHOCTU C
MHCTPYMEHTaNbHOMN OLLEHKON CKOPOCTU KPOBOTOKA
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Tessitore et al. Clin J Am Soc Nephrol 6: 819-826, April, 2011



BbiBOAbI

* PaHHAA M NepBUYHASA HECOCTOATENIbHOCTb —
3TO NpeXKae BCero BONpPocChbl aAeKBaTHOro
obcneposaHuAa nepen popmuposaHnem ABP
N AaNbHENLIEro MOHUTOPUHIA, OCHOBAHHOTIO
Ha dPU3MKanbHOM 0b6Ceao0BaHUN



Mepbl NnoOBbILLEHNUA KavyeCcTBa

1. JoamnanusHoe HabntoaeHme

2. MNpeponepauMoOHHOE KAapTMPOBaHME COCyaoB (apTepuma —
2,0 MM, BeHa 2,5 mm)

3. OueHKa COXpaHHOCTU BEHO3HOrO KPOBOTOKA — HeT
CTEHO30B, TPOMHO30B LEHTPA/IbHbIX BEH

4. TocTtonepaTMBHanA oueHKa ¢puctynol (4-6 Hen): Kputepumn
co3peBaHus: guameTp 4-6 mm, KpoBoToK 500-600 ma/muH,
rnybuHa 3aneraHua 5-6 mm

5. OueHKa npobnem Tpebytouwnx oNepaTMBHOrO JIeYEeHUS:
CTEeHO3bl, 4,06aBOYHbIE BEHbI, [/Ty6OKME BEHDbI)

6. ObyyeHmne nepcoHana c AOMNYCKOM K He3pesibiMm PUCTynam
TO/IbKO OMbITHbIX COTPYAHMKOB



NPODPUNAKTUKA NO3AHEU
HECOCTOATE/IbHOCTU



Effects of Drug Therapy on Fistula
Failure (1)

Primary Patency Secondary Patency
Drug Therapy On drug (%) RR* P RR* P

ACE inhibitors 18.7 0.77 0.086 0.56 0.0107

Antianginal agents 4.1 0.91 0.706 0.91 0.772

CCBs 441 1.14 0.300 1.16 0.374
ARgiotensin.i 4.1 1.45 0.060 1.33 0.314
inhibitors

MNonsteroidal

antiinflammatory 1.6 1.58 0.290 1.83 0177

drugs

Aspirin 16.4 0.89 0.506 1.15 0.528

*RR for Cox regression adjusted for age, sex, race, BMI.. Incidence to ESRD, diabetes mellitus,
hypertension, valvular heart disease, COPD, aortic aneurysm, DVT, number of previous accesses,
and facility clustering effects

3 T
D#)PPSEELIT Saran R et al. AJKD 40(6):1255-1263, 2002




Effects of Drug Therapy on Fistula
Failure (2)

Primary Patency Secondary Patency
Drug Therapy On drug (%) RR* P RR* P

Miscellaneous 1.6 0.68
coagulation modifie

Hydroxy-methyl-

glutaraldehyde

coenzyme A
reductase inhibitors

Antiplatelet agents
(excluding aspirin)

Heparins 0.9 2.18 0.097 2.39
Warfarin 2.6 0.95 0.865 1.12

2.0 1.06 0.829 0.73

*RR for Cox regression adjusted for age, sex, race, BMI.. Incidence to ESRD, diabetes mellitus,
hypertension, valvular heart disease, COPD, aortic aneurysm, DVT, number of previous accesses,
and facility clustering effects

D nFPS Saran R et al. AJKD 40(6):1255-1263, 2002




Effects of Drug Therapy on Graft
Failure (1)

Primary Patency Secondary Patency
Drug Therapy On drug (%) RR* P RR* P
ACE inhibitors 17.0 1.02 0.846 1.16 0.133
Antianginal agents 4.7 0.91 0.604 1.01 0.970
CCBs 40.8 0.86 0.0341 0.88 0.153

Angiotensin Il
inhibitors 3.8 1.09 0.629 1.30 0.165

Nonsteroidal
antiinflammatory 1.9 0.69 0.087 0.70 0.269

drugs
Aspirin 16.9 0.84 0.069 0.70 <0.0017

*RR for Cox regression adjusted for age, sex, race, BMI.. Incidence to ESRD, diabetes mellitus,
hypertension, valvular heart disease, COPD, aortic aneurysm, DVT, number of previous accesses, and
facility clustering effects

TP < 0.05

D ﬁP PS Saran R et al. AJKD 40(6):1255-1263, 2002




Effects of Drug Therapy on Graft
Failure (2)

Primary Patency Secondary Patency

Drug Therapy On drug (%) RR* P RR* P

Miscellaneous 1.7 1.34 119
coagulation modifiers

Hydroxy-methyl-
glutaraldehyde
coenzyme A reductase
inhibitors

Antiplatelet agents 2.3 1.00 0.992 1.10 0.635
(excluding aspirin)

Heparins 0.4 0.40 0.143 0.38 0.257
Warfarin 7.5 1.33 0.0377 1.22 0.276

*RR for Cox regression adjusted for age, sex, race, BMI.. Incidence to ESRD, diabetes mellitus,
hypertension, valvular heart disease, COPD, aortic aneurysm, DVT, number of previous accesses,

. and facility clustering effects
D ﬁPPS b s Saran R et al. AJKD 40(6):1255-1263, 2002
<0.
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Cochrane Datab:

MeankameHTO3HaA Tepanma gna NnoBbilleHUA
BbI*XMBaemocTn HatusHou AB® n nporesa

15 nccneposaHun, 2230 yenoseK

* ACNUPUH, TUKNONUANH, KNONNOOTEeNb,
PbIOUN XUp, AMNpPUAAMO, BapdapuH,
CYyNbOUHPUNA30H

[IaHHbIX ANA CY>KAEHMA O NO/1b3e
HeJo0CTaTOYHO

Tanner NC, Da Silva A 2015



TeXHMKa NyHKLUU U PUCK HECOCTOATENIbHOCTH
AocTyna
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Figure 4 | Kaplan-Meier curves of vascular access survival according to blood flow levels, needle size, venous pressure, ans’
cannulation technique.

TexHWKa NYHKLUMKU acCoLMMPYIOLLAACA C HECOCTOATENbHOCTbIO:
PeTporpazHoe HanpaB/ieHUE U/, CKOPOCTb KPoBOTOKa HMe 300, ncnonb3oBaHuMe
XryTa, aAnametTp urn (14,17), nosbilLEHHOE N NMOHUXKEHHOE BEHO3HOEe AaB/eHune,
NYHKLUKWA B OrpaHUYeHHY0 061acTb

MT Parisottoet al.: Cannulation technique and vascular access survival Kidney International(2014) 86,790-797
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HATUBHAA AB® UJIUN NPOTE3



CpaBHeHMe YacToTbl NepPBUYHON HECOCTOATE/IbHOCTM,
BpemMeHu co3peBaHna n HeobxoanMmocTu xup.

BMellaTenblTB
[NlepBUYHaA 46.4% 20.6% 0.001
HECOCTOATE/IbHOCTb
Bpemsa co3peBaHua (aHu) 87 = 40 18 = 4 <0.001
Konunyectso 0.57 1.67 <0.001
BMeLlaTenbcTs (roa)

OAHO- U ABYX/IETHAS BbI*XMBAEMOCTb KaK NpaBua0 B N0/ib3y HaTUBHOM AB®D, HO
ecTb pPAg, NPEUMYLLECTB, KOTOPbIE NPU ONpeaeNeHHbIX YCA0BUAX MOTYT
onpeaenutb Bblbop npotesa ABP

Allon n gp 2001. Kl 60: 2013-20



BbixkmBaemoctb npoTe3a u HaTuBHou ABD

Cumulative survival at 1 year * [lo AaHHbIM pa3HbIX
(Graft/fstula) aBTOPOB COOTHOLUEHME
14 roANYHOMN BbIXXMBAEMOCTU
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CpaBHUTE/IbHAA BbIXXMBAEMOCTb HAaTUBHON ABD
1 npoTesa
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Fig. 2. Comparison of patency of arteriovenous fstulae (sofid fines) versus PTFE dialvsis grafts (aashed fines). (A)
Unassisted primary patency ol nutive anernovenous fistulae versus PTEFE grafts. (8) Comulative patency in the setting ol
an active monitoring and intervention program. With prospective monitoring, the cumulative patency of PTFE grafis is
similar to that for native arteriovenous fistulae but at the cost of a sixfold increase in the intervention rate. Graphs
derived 'rom the summed data analysis for the DOQT panel. ( Fromr Schwab S5), Harnngton JT, Singh A, et al. Vascular
access for hemodialysis [chinical conference]. Kidney Int 1999,55(5):2083; with permission. )

AKTUBHbIN MOHUTOPWUHT U CBOEBPEMEHHbIE BMELLATE/IbCTBA
(TpOoMbB3aKTOMMA, aHTMONNACTMKA) MO3BONAIOT YBEAUUYNTD
BbIXXMBAEeMOCTb, KOTOpPasa CTAHOBUTCA CPaBHMMOMU C GUCTYNOU, OAHAKO
4aCTOTa 3TUX BMELLATENbCTB MOXET NOBbILWATLCA B 6 pas.



YacTtoTa MHPEKLUMUOHHDbIX OCI0XKHEHUU B
3aBMCMMOCTU OT BUAa A0cCTyna
(KonnuyecrBo Ha naumeHTO-roA)

HatuBHan
KaTteTtep Mpote3s AB® AB®D
NHdeKuna 1.45 0.39 0.18
Cencuc 2.32 0.62 0.52
USRDS 2010

OObIYHbIN NCTOYHUK VIH(I)GKLI,MM - KOKHblE€ MOKPOBbI, MO3TOMY Hanbonee yacTtble
BO36y,£I,I/ITEJ'II/1 - rPaM-NoJ1I0KUTE/IbHbIE KOKKHU
XapaKTepHa BbICOKaA YaCTOTa METACTATUYHECKUX 6aI-(Tepl/IafIbeIX oTCceBOB
(3H,£I,OKap,£I,MT, OCTEOMUNENNT, cenTu4ecknm dpTpunTa, 1erodyHbie o4aru,
aNnAaypasibHble a6CLLECCbI CNMMNHHOTIO N\03I'a)



CNACUBO 3A BHUMAHMUE



CpaBHEeHMe BapMaHTOB COCYANCTOro AOCTyMNa

HaTtuBHaa ¢pucryna _ NepmaHeHTHbIN KaTeTep

CambI HU3KUI PUCK
MHPMUMpOBaHUA

Nocne co3peBaHuA
AAVTeNbHOEe
OYHKUMOHUPOBaAHME
AccounmnpyeTca C HU3KOM
NIETAaNbHOCTbIO

BblCOKMI ypoBEHb NEPBUYHOMN
HECOCTOATENIbHOCTH

bonb 1 remaTombl NpPU Havane
MCNONb30BaHMA

PWCKM aHeBpU3MblI,
KpoBoTeyeHusa, CH, cmHapoma
o0bKpaabiBaHMA

HW3Knin pnck nHduumpoBaHma
Hu3Kni1 ypoBeHb NepBUYHOMN
HEeCOCTOATENbHOCTH
AccoummnpyeTtca ¢ HU3KOM
NeTaNbHOCTbIO

Huskuin pnck CH n cuHgpoma
0bKpaablBaHMA

BbicOKUI ypoBeHb
OTCPOYEHHOM
HEeCOCTOATE/IbHOCTHU
HeobxoamMmocTb B YacTbIx
WHTEPBEHUMAX A1 NeYeHunA
OC/IOXKHEHUN

bonb 1 remaTtombl MNP Hayane
MCNONb30BAHMA

PUckn KpoBoTeveHus,
aHespu3mbl, CH,

MpocToTa yCTaHOBKM
HemepgneHHoe
NCnonb3oBaHUe

HeT HeobxoanmocTu B
NYHKUMK

BblCOKMI puCK
NHPMUMPOBAHUA

BbicOKUI ypoBeHb
OC/IOXHEHUWN U ANCHYHKLMN,
yacTtana HeobxoaAUMOCTb B
NPUMEHEHUN TPOMOBOINTUKOB
MNoBperKaeHUe LeHTPaNbHbIX
BEH

Accoumauma ¢ BbICOKOM
NIETAaNbHOCTbIO



Puck passutua pekomneHcuposaHHou CH
onpeaenanca nokanmsaumem ABO
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Figure 1. Risk of developing congestive heart failure
following creation of an arteriovenous fistula.

Survival with no episodes of CHF in the 51 patients with distal AVF
(black dots) and 109 patients with proximal AVF (white dots). The
study period started at the moment an AVF was created and
censored when the patient started dialysis or passed away. Log-rank:
12.13; P<.0001.

ANE: arteriovenus sl CHE: congesthve: heart fallure Rocio Martinez-Gallardo et al. Nefrologia 2012;32(2):206-12
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Table 1. Diagnostic elements of PE used to identify stenosis

Inflow Stenosis

Outflow Stenosis

A flat access

Excessive collapse of the venous segment
upon arm elevation

Palpation of stenotic segments in the
juxta-anastomotic or cannulation areas

Abnormmal thrill (weak and/or
discontinuous with only a systolic
component) in the juxta-anastomotic or
cannulation areas

Abnormal bruit (high pitched with a
systolic component) in the juxta-
anastomotic or cannulation areas

Abnomal pulse (a weak or resistant
pulse difficult to compress) in the
juxta-anastomotic or cannulation areas

Failure of the pulse to increase when the
outflow vein was temporarily occluded

Arm swelling
No partial vein collapse upon arm elevation

Palpation of stenotic segments in the venous
region beyond the cannulation area

Abnormal thrill (weak and/or discontinuous
with only a systolic component) in the
venous region beyond the cannulation
area

Abnormal bruit (high pitched with a systolic
component) in the venous region beyond
the cannulation area

Abnormal pulse (a weak or resistant pulse
difficult to compress) in the venous region
beyond the cannulation area

Tessitore et al. Clin J Am Soc Nephrol 6: 819-826, April, 2011




Table 1. Clinical features of basic lesions

Normal Inflow Stenosis Outflow Stenosis Central Vein Stenosis
Clinical None Difficult Prolonged Difficult
abnormality cannulation bleeding cannulation +
Poor flow Poor flow Poor flow +
Negative arterial pressure High venous Increased venous
pressure pressure+
Physical
examination
Inspection Normal Poorly defined + Distended Swollen arm, etc
appearance Aneurysmal + Collateral veins
Does not collapse Does not collapse
with arm elevation with arm elevation
Palpation
Pulse Soft, easily Hypo-pulsatile Hyperpulsatile Variable
compressible Poor pulse augmentation
Thrill Continuous Discontinuous Discontinuous Variable
Decreased Accentuated at May be present
site of lesion beneath clavicle
Auscultation
Bruit Continuous Discontinuous Discontinuous Variable
Decreased Accentuated at May be present

site of lesion

beneath clavicle

Loay Salman* and Gerald Beathard
Clin J Am Soc Nephrol 8: 1220-1227, July, 2013
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[MpU3HaKM ANCHYHKLMMN N OC/IOKHEHUM

Buavmble NpU3HAKM aHEBPU3MbI/NceBa0aHEBPU3MBI

MoasneHne 6011 N KNANHUYECKME NPU3HAKU NLLEMUN KOHEYHOCTH

OTeK KOHeYHOCTH

BblparkeHHOe paclumpeHune KonnatepanbHbiX BEH

AHoManbHaa BUbpauma (“ruapasnmyeckme yaapbl”’) KOTopasa OLLYLLAETCS BO BpeMS
nanbnaymm

Nwemunsa guctanbHee a-B GUCTYAbI, Ppa3BUTUE CUHAPOMA 0ObKpaabiBaHUA

Mpu3Haku MHPUUMPOBAHUA

Mpn3HaKM HapacTaHMA cepaevyHOM HeaAO0CTaTOYHOCTH

MNossneHne n\nnm nporpeccupoBaHmne CTeHOKapanu

. HepoctaTouHbih KpoBOTOK (MeHbwe 300 ana HAaTUBHOM GUCTYNIbl U MeHbLle 600

MA/MUH ana npoTesa)

MoBbilEeHHOE AnHaMMYecBoe BeHo3HOoe aassieHume (> 150 - 200 mm pT CT Ha
CKOpPOCTU KpoBoTOKa 200 ma/MuH)

3Haunmasna peunprynaums (bonblie 12%)

HeobbacHumoe cHuxkeHune URR naum Kt/V

MpoaoNKUTENBHOE KPOBOTEYEHMNE NOCAE YAANEHUNA UTA.

MoBbilEHHOE OTpuULLaTe/IbHOE AaBsieHMe Ha 3abope (40 Hacoca No KpoBu)
CHM¥eHMne KpoBoToKa meHblle 600 ma/muH, nnm Ha 20% n 6onee oT MOMeHTa
npeablayLero nccneaoBaHua (aynaekcHoe uccaegoBaHme)



OueHKa AMHAaMMNYECKOro BEHO3HOro
NaBneHunA

Urnbl 15-16 G
[lepBble 30 MUH Ananunsa
CKopocTb KpoBoToKa 200-225 mn/muH

Ecam B[] 6onblie 150 mm pT CT Ha
NPOTAXKEHUU 3-X ANaNN30B — UMEETCH
BEPOATHOCTb CTEHO3a



CtpaTterus ¢popmmpoBaHmMA COCyanCTOro A0CTyna

B354 978

10.

11.
12.
13.

CoxpaHeHue nepndepmyeckmx BeH, KOTopble MoryT HBbiTb MCNO/Ib30BaHbI AN1A
bopMUPOBaAHUA HATUBHOM PUCTYNbI

MHTaKTHble NOAKNOYNYHbIE BEHDI

PaHHee obpalleHue K Hedponory, naaHnposaHme 3T co cBOEBPEMEHHbIM
dopmupoBaHMEM AOCTYNa, PaHHEE HanpaBaeHMe K XMpypry a4na $opmmnpoBaHma a-B
ductynbl

ApTepuno-BeHO3Has GUCTyNa A0NKHA ObITb MaKCMMaNbHO pa3paboTaHa K Havyany
ANaNnU3HOM Tepanun.

MpuBAeYeHME ONbITHbIX XMPYPros, CNeumanm3npyoLLMXCs Ha COCYAUCTOM A0CTyne
KapTupoBaHuMe cocyoB nepes onepaumen
Mcnonb3oBaHMe NOMHOTO apceHana XMpypruyecknx BMeLLaTenbCTs

MpuoputeT — HaTUBHAA a-B GUCTYNA: POPMUPOBAHNE BTOPUUYHBIX HATUBHbIX GUCTYN B
C/ly4yae ec/n y NaLumneHTa Y»Ke ecTb CoCyauCTbin NpoTes, GOPMUPOBAHME BTOPUYHDIX
HaTMBHbIX PUCTYN B CyYae ec/iv y NaLMeHTa B KayecTse J0CTyna UCMoJib3yeTca KaTeTep

Mpu dopmmnposaHnm ABD ncnonb3osatb Hanbonee AUCTasibHble apTEPUIO U BEHY.

HacTopoeHHOe OTHOLLEeHME K A0CTYNY: PYTUHHbIMA OCMOTP U OLEeHKa COCyaMUCTOro
[0CTyNa, cobnoaeHMe TEXHUKM MYHKUUU, MeAUKaMEHTO3HasA NPOPUIaKTUKA OC/IOXKHEHWU,
CBOEBPEMEHHOE JieYeHNe OCN0XKHEHUN

Mpn pa3BUTUN OCIOXKHEHUN - PAHHAS PEKOHCTPYKLUA
MocToAaHHOE 0byyeHne nepcoHana 1 NaumMeHToB
KpuTnyeckaa oueHka ncxonos



Mepbl NnoOBbILLEHNUA KavyeCcTBa

1. Joawnanun3sHoe HabnwoaeHune

2. lNpeponepaumoHHOe KapTupoBaHue cocyaos (aptepus — 2,0
MM, BeHa 2,5 mm)

3. OueHKa CoOXpaHHOCTU BEHO3HOMO KPOBOTOKA — HET CTEHO308,
TPoM6b030B LEHTPa/IbHbIX BEH

4. TocTtonepaTuBHaA oLeHKa puctynbl (4-6 Hea): KpuTepuu
co3peBaHUA: AnameTp 4-6 mm, KposoTok 500-600 ma/MuH,
rnMybuHa 3aneraHmsa 5-6 mm

5. OueHka npobnem TpebyoLmx oNnepaTUBHOroO Ne4YeHus:
CTEHO3bl, 4,06aBOYHbIE BEHbI, INYOOKME BEHDI)

6. ObyyeHMe nepcoHana c AONYCKOM K He3pesibiMm GUCTy1am
TO/IbKO ONbITHbIX COTPYAHUKOB



MH®OPMALMA ANA NALUUEHTA



Kak mHe 3abotutbca 06 AB®P

YbeauTtecb B TOM, YTO MeJ,. CecTpa NpoBepseT AOCTYN nepes Kaxaom
npoLeaypomn, a Bpay perynapHo oUueHUBaAEeT ero GpyHKLUIo

CobntopanTe npaBmaa TMrneHbl- PyKu AOXKHbI ObiTb YNCTbIMMU

ByabTe ocToporKHbI n3beramte pucKa TpaBmaTm3auum (yaapbl, nopesbl U
T.A4.)

He no3sonante meputb Al Ha GUCTYNbHON pyKe

He HocuTe yKpalleHusa, Yacbl, TECHYIO oAeXay Ha PUCTYIbHOM pyKe

He cnute Ha dUCTYyNIbHOW pyKe, HE NOAK/aAblBalTe ee noj ronoBy

He HocuTe TAXKenble npeamMmeTbl B GUCTY/IbHOWN pyKe

N3b6eramte caaBneHnUs PUCTYIbHOM PYKH

He no3sonaiiTe NyHKTMPOBaTb GUCTYNY AN KaKUX MO0 Uenen, Kpome Kak
ANA NpPoBefeHns npoueaypbl remoamannsa

NMpoBepsanTe Ha HEN NYAbC KaXKAbIN AeHb

CnpocuTe y Balllero AOKTOpa, YTo AenaTb, €CAN NyAbcalma nepecrana
OLLYLLLATbCA



