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OCHOBHbIe TpeboBaHUA K COCYANCTOMY AOCTYNa

* ONTOBEYHOCTb A
*  MMHUMAaJIbHbIE OCNOXKHEHUSA

*  [OCTYMNHOCTb A1 NYHKLUY

 obecneyeHne afieKBaTHOM CKOPOCTU KPOBOTOKA

No at risk
RCAVF

Upper arm AVF
AVG

Associations between Hemodialysis Access Type
and Clinical Outcomes: A Systematic Review

Pietro Ravani,*'™ Suetonia C. Palmer,® Matthew J. Oliver,! Robert R. Quinn,*#
Jennifer M. MacRae,* Davina J. Tai,*" Neesh |. Pannu,** Chandra Thomas,*

Brenda R. Hemmelgarn.*"* Jonathan C. l.’:r.’::i51,'"":”55 Braden Manns,*'* Marcello Tonelli,**
Giovanni F.M. Stripnpumli.4’:':%“""'Il and Matthew T. James*T#
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University of Saskatchewan, Saskatoon, Saskatchewan, Canada; **Department of Medicine, University of Alberta,
Edmonton, Alberta, Canada; ""Clinical Research Centre for Kidney Research, The Children’s Hospital at Westmead,
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Puck cmeptHocTH Bbiwe RR=1.53, 95% CI=1.41 - 1.67 Puck cmeptHocTtu Bbiwe RR=1.18, 95% CI= 1.09 — 1.27

Puck ¢patanbHbix nHPpeKuum sbiwe RR=2.12, 95% Cl=1.79 — 2.52 Puck ¢paranbHbix nHpeKuum Bbiwe RR=1.36, 95% Cl=1.17 — 1.58
Puck HedaTanbHbix MHPeKuun Bbiwme RR=4.66, 95% Cl= 2.63 — 8.26 Puck HedaTanbHbix MHPeKumi Bbiwe RR=2.76, 95% Cl=2.13-3.58
Puck ocnoxXHeHuit CCC Bbiwe RR=1.38,95% Cl=1.24 - 1.54 Puck ocnoxxHeHun CCC ~ skBuBaneHteH RR=1.07, 95% CI=0.95-1.21

Konuuecrso rocnutanmsaumi 6onblie RR=1.68, 95% Cl= 1.33 - 2.12 KonuuecrBo rocnutanmsaumuii 6onbwie RR=1.26, 95% Cl=1.13-1.40
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Primary patency (months) Primary patency (months)
12 24 36 48 Noatrisk O 12 24 36 48
180 114 72 47 RCAVF 557 185 117 74 48
166 89 47 25 Upper arm AVF 378 169 89 47 25
38 17 8 3 AVG 106 38 17 8 3
Bram M. Voorzaat, Kidney360. 2020 Sep 24; 1(9): 916-924.
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Graft 128 49 33 22 18 8 5 2 2 1 1

Number at risk

Allon M., Clin J Am Soc Nephrol. 2019 Jun 7; 14(6): 954-961.



OCHOBHbIE OCNOXXHEeHUA OCHOBHbIE OCNO0XHeHUu”
HatusHou AB® COCYAUCTOro NpoTesa

* Pa3BuTUE cTEeHO3a obnacTtu NnpoTe3o - BEHO3HOINO dHACTOMO34d (

e MepBMYHaA HEAOCTAaTOYHOCTb ABD nponndepauna HEOUMHTUMbI) - AUCHYHKLMA AOCTYNa

* Tpombo3 (cTeHO3; oarynonatua; gernapartauma; Komnpecus)
e CTeHO3 (BeHbl) = AnchYHKUMA AoCTyNna —» Tpombo3

* NHPEeKUMOHHbIe ocnoXHeHuA (o 20% cnyyaes; NPUYMHAE YTEPU

* AHeBpM3MaTMyecKas TpaHchopmaLma poctynay 35%)

* Jlo)XKHaA aHeBpn3mMa B MeCTax NMyHKLUUU
* CuHApOM 0bKpaabiBaHMA

* |In-graft cteHo3bl (04HA N3 NPUYKNH yTEepU AOCTyMNa NPu ero
* [lporpeccnpoBaHmne cepaeyHON HeJOCTAaTOHYHOCTH ANUTENIbHOM QYHKLIMOHMPOBaHNM)

* CnHapom obKpaabliBaHUA

~ 860/0 v ~ 3'60/0

N B ! ! OcnoXxXHeHuA NOCTOAHHOro COCyAnCTOro AoCTyna

ABNAIOTCA OCHOBHOWU NPUYMHON FrOCNUTaAU3aLMN NALLUEHTOB B
CTaLMOHApP U NeTaNbHOCTMU.



JloKann3auma CTeEHOTUYECKUX NOpaXKeHn B HatTusHon AB®D OCHOBHbIE NPUYUHDI

- dopmunpoBaHmne AB® - TpaBmaTtmlauma BEHO3HOU

cTteHKH, I notoka Kposu, wall shear stress (WSS)

- 30Ha nyHKuumn AB® ~ 159 nyHKumin/roq

-  TepmuHanbHaAa ctagua XbI - sHAoTennanbHanA
ANCOYHKLMNA, OKCMAATUBHbIN CTPECC

- npeacylecTsyoWwme N3SMeHeHUa BEHO3HOM CTEHKU

Lee T, 2009,2013;
Roy-Chaudhry, 2006

v

Il BeHO3Haa HeOMHTUMaNbHaA rtunepnaasua !l!

6\ AKTuBauma mmodpmnbpobnacros n MK

(\ Mwurpauma KNeToKk U3 agBeHTULUN B Meaunto

dnbpomyckynsapHoe yTonleHne BeHO3HOM CTEHKMU

Roy-Chaudhry et al. 2006, 2007,
2015; Lee T, 2015




OAartaneHHble pe3ynbTaThl Nyylle
[MPU KOPOTKUX MOPaXEeHNAX

He Bceraa BO3MOXHa
peKaHanm3aums
NPOTAXEHHOW OKKITHO3UW




Cephalic arc stenosis

 no 40% scex guchyHKuUmii 6paxmo - uepannuyecknx ABOP
* pno 2% y auctanbHbix ABO

SUBCLAVIAN VEIN

« pno 15% Bcex gucpyHkumii ABO CLAVICLE

CEPHALIC ARCH

* 58% tpebyertca UHP balloons CORAGOIDFROCESS
°*  BbICOKMMN PUCK pa3pbiBa npu BAIl

Rajan DK J Vasc Interv
Radiol. 2003 DELTOPECTORAL GROOVE f

lNposouupyowme d)a KTOPbLI AXILLARY VEIN

- BEHO3HbIe KaanaHbl apKu - runeprtpodpumsn
- MbILEYHO — KOCTHAA 06CTpyKuuA | :
- HaTMBHbIW AnameTp i
- Bbicokuu notoK KpoBu —> HU3KKUK wall shear stress

Hammes M., 2016

s/p BCF

Domain [ DomainII DomamIll DomainIV
All (n=08) 12(1 ?.4'?*&}m 28 {4D.ﬁ?*h}m 30 (iﬁ.j'?*a}l 30 (?1.5'?*&}m
Cephalic vein n.' I

Brachial A

Disbetes (1=35)  9(265%)
LIV

5(441%)  17(50%)  24(706%)

BETI 2 (629%)

Brachial A-"’/'

BC fistwla

pseudo-aneurysm

Cephalic ¥V

26 (74:3%) 1

No diabetes (n=34) 3 (8.6%)

BC fistula

Subclavian Yein Valve

Shelby B. J Vasc Access 2015



JloKannsauma CcTeHOTUYECKMX NopaXKeHun B8 nporesHou ABD

- o61acTb aHACTOMO3a NpoTe3a € BEHOM, MO0 B yYaCTKe BEHbI NPOKCMMaAIbHEE
(yaLle Bcero B npegenax 5 cm)

- 30Ha HenocpeACcTBEHHOM NYHKUMKM NpoTe3a (in graft cteHo3bl)

- 30Ha aHACTOMO3a npoTe3a c apTepmen (HammeHee 4acTo)

OCHOBHbIE NPUYUHDI

- CTPYKTYPHOE HECOOTBETCTBME MEXAY NPOTE30M U CTEHKOM
BEHbI

- TYpOyNeHTHbIN XapaKTep KPOBOTOKa N BUBpaLmMA BEHO3HOMU
CTEHKM B 06/1aCTM aHAaCTOMO30B

- TpaBMaTM3auMA COCYA0B BO BpeEMA onepaumm

- 3HpoTenuanbHasa ANCPYHKLUA N OKCUAATUBHbBIN CTPECC

- 0bnacTb NyHKUMM NpoTE33a

Allon M, 2002;
Roy-Chaudhury 2006;

Lee T, 2009; Lee SW, 2005;
Nassem K, 2005

11l BeHO3HaA HeEOUMHTMMaNbHaA runepnaasma !

NNpoTe3

TPoMb

30Ha HAT




30Ha NYHKUWUKM NpoTe3a

30Ha NYHKUMK nNpoTe3a

30Ha NPOTE30TOMUMN NPU
TPpOMbBIKTOMUM
“KoneHo nportesa”

In-graft ctreHO3 oaHa K3
NPUYNH ANCHPYHKLUU U
Tpombo3a aocrtyna

l ~ 320 nyHKUMi/rop,

Mponndepayuna
coeaANHUTEeNbHOMU
TKaHWU

!

Tpombo03
AncdyHuunsa
Heyaaua npu Tpomb63KTOMUM

HeobxoaumocTb XMpypruieckou
KOppeKLuuu



IHpu3zHaku 1MchVHKIIMU COCVIAUCTOIO T10CTVIIA

N2 spau Hedbporor
otaelieHnd reMoanalinida * CHmKeHHe 00bEMa U CKOPOCTH KPOBOTOKA, CHM)KEHHE JaBIICHUS B

apTepualIbHOM KOHTYpE

Pre-emptive correction for haemodialysis arteriovenous  TloBBIIIEHNE CTATUYECKOTO BEHO3HOTO AaBIeHUs B KOHTYpe > 0,5
access stenosis
 (CTaOuiIbHOE IOBBIIICHHUE JUHAMHUYCCKOI'O BCHO3HOI'O J1aBJICHHUS B
KOHT
Pietro Ravani', Robert R i.;lu'uml. Matthew | Oliver, Lhvya | I'i;m.uf'i'l'. Matthew T James”, Jennifer M MacRae’, Suetonia C Palmer 2 ype
, Giovanni FM Strippol” 101 * IloBeimenue % peuupkyisiuuu (> 10% mo moyeBuHe 1100 > 5%
' Departments of Medicine and Community Health Sciences, Cumming School of Medicine, University of Calgary, Calpary, Canada, MCTOI0M I[I/IJ’[I—OHI/II/I)
‘!”t'ELIIIIIIL'IH of Medicine, University of Toronto, Toronto, Canada, { ommunty Health Sciences, Cumming 5 hool of Medicine,
University of Calgary, Calgary, Canada. * Department of Medicine and Community Health Sciences, Cumming School of Medicine, ¢ CHI/I}I(GHI/Ie HapaMeTpOB Ka4dycCTBad FI[ ( I[HHEIMH‘I@CKOC CHHMKCHUC

University of Calgary, Calgary, Canada. * Department of Medicine, Cumming School of Medicine, University of Calgary, Calgary,
Canada. * Department of Medicine, University of Otago Christchurch, Christchurch, New Zealand. "Cochrane Kidney and ' ransplant,
Centre for Kidney Research, The Children’s Hospital at Westmead, Westmead, Australia. * Department of Emergency and Organ
Transplantation, University of Bari, Bari, ltaly. *Medical Scientific Office, Diaverum, Lund, Sweden, " Diaverum Academy, Bari, ltaly,

”."i:f:hu.'}f School of Public Health, The University of Sydney, Sydney, Australia ° + I/ISMCH@HI/I}I, HOHTBepH(HeHHBIe M@TOI[OM Y3HC

Kt/V, NpolieHT CHUKEHUSI MOYEBHUHBI, KIMHUYECKHE IMPU3HAKH )

Authors' conclusions

Pre-emptive correction of a newly identified or known stenosis in a functional AV access does not improve access longevity. Although

pre-emptive stenosis correction may be promising in fistulas existing evidence is insufficient to guide clinical practice and health policy,

While JJIL_'--I.']|!||_1I.i'|-'|._" stenosis correction may reduce the risk nl-hnﬁ|:-||.1|i:-i..=||:i:1|1. this beneht i uncercan whereas there may be a substantal

increase (i.e. B0%) in the use of access-related |.'||-I.JLF."-I.I'II.1L".'|. and |.'|]'I.ZIL'L'1.|.I|.I'L'-['L'J.I.l-l.'l'.'l adverse events (e g, infection, t:|1:1|‘l;i|il}"]- The net

etfects of pre. rmptiﬂ- correction on harms and resource use are thus unclear. K D o Q I

No 80% Bo3pacTaeT pUCK AOCTYN-CBA3AHHDbIX OC/IO’KHEHMUIA  KIDNEY DISEASE OUTCOMES
QUALITY INITIATIVE

National Kidney Foundation
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Ba)keH Bblbop 6annoHa

* High pressure ballons
 Ultra high pressure ballons

Elastic recoil # cypontTumanbHasa aHrMonnacrTuka

Rajan et al., 2016

h 4

[loaroToBKa cocyaa

NB!!! OwyuieHna naumeHTa
OctaTtouHbIU cTeHOo3 < 50%

Darishnia et al., 2016

PUHaNbHbLIK pe3ynbTaT

SYSTEMATIC REVIEW

Drug Coated Balloons for Dysfunctional Haemodialysis Venous Access:

Patient Level Meta-Analysis of Randomised Controlled Trials

Khi Yung Fong %, Joseph J. Zhao >, Eelin Tan ™Y, Nicholas L. Syn 2, Rehena Sultana , Kun Da Zhuang "¢, Jasmine Ming Er Chua >4,

Ankur Patel ™9, Farah G. Irani ¢, Kiang Hiong Tay ¢, Bien Soo Tan *“°, Chow Wei Too >&%*"

?Yong Loo Lin School of Medicine, National University of Singapore, Singapore

bDepartment of Vascular & Interventional Radiology, Singapore General Hospital, Singapore

¢ Division of Radiological Sciences, Singapore General Hospital, Singapore

9 Radiological Sciences Academic Clinical Program, SingHealth-Duke-NUS Academic Medical Centre, Singapore
€ Centre for Quantitative Medicine, Duke-NUS Graduate Medical School, Singapore

Eur J Vasc Endovasc Surg 2021
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Shared Frailty HR = 0.62, 95% CI 0.53-0.73, p < .001
Stratified HR = 0.62, 95% CI 0.53-0.73, p < .001
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Time after haemodialysis venous access creation — mo
No. at risk
— DCB 606 399 173 46 27 5 2 0
Patency — % 75.3 51.1 37.2 31.4 31.4 31.4
95% CI - % 71.9-79.0 46.5-56.1 31.4-44.1 25.3-39.1 25.3-39.1 25.3-39.1
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95% CI - % 54.2-62.2 32.9-41.7 24.9-35.2 21.1-32.0 17.5-31.3 13.2-30.5

BannoHbl Cc NneKapCcTBEHHbIM NOKPbITUEM —

LMTOTOKCUYECKUN 3PPEKT - anonTo3 He HacTynaeT

MmexaHun4yeckoe nospexkgeHue

BeHo3HaAa HUT
nponndepauymna MK

PecteHo3 B AB®D ~ 50% @ 1 rop
PecteHo3 B AB rpadptax ~ 50% @ 6 mecaues

The Cell Cycle and the Checkpoints

3. Mitosis Checkpoint 1. Cell Growth Checkpoint

‘ * Qccurs toward the end of growth phase 1 (G1). o
» Checks whether the cell is big enough and has
M made the proper proteins for the synthesis phase.
* |f not, the cell goes through a resting period (GO)
until it is ready to divide.

2. DNA Synthesis Checkpoint o

» Qccurs during the synthesis phase (S).
» Checks whether DNA has been replicated correctly.
* |f so, the cell continues on to mitosis (M).

GO

’ ‘ Resting

1. Cell Growth Checkpoint

3. Mitosis Checkpoint

® Occurs during the mitosis phase (M).
* Checks whether mitosis is complete.

2. DNA Synthesis Checkpoint * |f so, the cell divides, and the cycle repeats.

Paclitaxel (Taxol)/ 1964

BbicOKaa "iMNoPpuUNbHOCTb = S1IerKo NPOHUKaeT

CKBO3b KNEeTOYHble membpaHbl

OnutenbHblU NOKanbHLIN 3P PeKT
Straubinger RM, 1993;
Jordan MA, 1993.



Review
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arch stenosis in brachiocephalic

review and meta-analysis

PubMed, Embase, and Google Scholar from January 2000 to Decem
2017,427 nauuneHTOoB

NepBMYHaA npoxoaMmMocCTb B 6 n 12 mecaues

@ 82,7% v 44%
@ 52,2% n 12,9%
@ 23,3% n 9,5%

SG group
BMS group
PTA group

6 mecaues

SGs over BMS (RR =0.30, 95% Cl = 0.19-0.41; p < 0.0001)
SG over PTA (RR =0.59, 95% Cl = 0.50-0.66; p <0.001)

BMS over PTA (RR = 0.29, 95% Cl =0.17-0.39; p < 0.001)
12 mecaues

SGs over BMS (RR =0.31, 95% Cl = 0.19-0.41; p < 0.0001)
SG over PTA (RR =0.34, 95% Cl = 0.25-0.44; p<0.001)

BMS vs PTA (RR = 0.03, 95% CI = -0.03 to 0.12; p= 0.3463)

Endovascular treatment of cephalic

arteriovenous fistulas: A systematic

Reuban Toby D’cruz'!', Sze Wai Leong'!, Nicholas Syn?2,
Aldok Tiwari?, Vikram WVijayan Sannasi', Harvinder Raj Singh Sidhu!

The |Journal of Yascular Access
=11

& The Authoris) 2018
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STANDARDS OF PRACTICE

CPG.
M- Quality Improvement Guidelines for

" Percutaneous Image-Guided Management
of the Thrombosed or Dysfunctional
Dialysis Circuit

Sean R. Darushnia, MD, T. Gregory Walker, MD, James E. Silberzweaig, MD,
Ganesan Annamalai, MD, Venkataramu Enshnamurthy, MD, Jason W. Mitchell, MD,

Timaothy L. Swan, MD, Joan C. Wojak, MD, Boris Nikolic, MD, MBA, and Mehran Midia, MD,
for the Society of Interventional Radiology Standards of Practice Committes

OcHoOBHbIe NOKa3aHUA K umnaaHTauum stent-graft

°* pe3uayasibHbl CTEHO3 B KOHTYpe > 50% nocse aHrMonaacTuKu
6annoHamu UHP

* ABYXKpPaTHbIX peunaus CTEHO3a B TeueHue 3-X mecAaues nocne
aHrMonaacTUuKu (NauueHTbl He noaxoasLiue A OTKPbITOro
XUPYPruyecKoro seyeHus)

* nepdopauuna BeHbl, KOTOpPAA He IMKBUANPYETCA A/IUTE/NIbHOMU
nHdNAuMen bannoHa

* [lceBpoaHeBpu3Mbl (NaLMeHTbl He noaxoaalime and
OTKPbITOro XMpPYypru4ecKkoro seyeHus)

 [latonorna BeHO3HOM apKu v.cephalica

KDOQI

KIDNEY DISEASE OUTCOMES
QUALITY INITIATIVE

National Kidney Foundation

In-stent

15.11 EDOQI suggests that the use of an appropriately
placed stent-graft is preferred to angioplasty

alone for the treatment of in-stent restenosis in
AVG and AVF for overall better 6-month post-
intervention outcomes. (Conditional Recommenda-
tion, Moderate Quality of Evidence)
Note: Appropriate use avoids cannulation segments.
Note: Crverall better 6-month outcomes refer to reduced recurrent
AVG ond AVF restenosis 4 improved patency.

15.12 EDOQI considers it reasonable to avoid the use of
bare metal stents for the treatment of clinically
and/or angiographically significant AVG and AVF

stenotic lesions, (Expert Opinion)



TABLE 1. TRIALS EVALUATING THE USE OF COVERED STENTS IN AVGs AND AVFs

Sponsor BD Interventional BD Interventional Gore & Associates BD Interventional BD Interventional BD Interventional
Device Flair endovascular stent graft Flair endovascular stent graft Viabahn endoprosthesis Fluency Plus endovascular stent§ | Covera vascular covered graft Covera vascular covered graft
graft
Access type AVG AVG AVG AVG and AVF (in-stent AVG AVF
restenosis)
Study design Prospective randomized to PTA Prospective randomized to PTA Prospective randomized to PTA Prospective randomized to PTA § | Prospective, nonrandomized, Prospective randomized to PTA
single-arm
Objective Compare the Hair endovascular stent graft to balloon Collect additional confirmatory information through A prospective, randomized, mul- Assess the safety and effec- Assess the safety and effective- Assess the effectiveness and safety of

angioplasty in patients with stenoses at the venous

24 months about the safety and effectiveness of the Flair

ticenter clinical trial to compare

tiveness of the Fluency Plus

ness of the Covera vascular

the Covera vascular covered stent for

anastomosis of a synthetic AVG endovascular stent graft as compared with balloon angio- the safety and efficacy of balloon endovascular stent graft in the covered stent for the treatment of § the treatment of stenotic lesions in the
plasty in patients with stenoses at the venous anastomo- angioplasty versus stent graft for treatment of in-stent restenotic § | stenotic lesions at the graft-vein upper extremity venous outflow of the AV
sis of a synthetic AVG treatment of a venous anastomoticf lesions in the venous outflow of § | anastomosis of hemodialysis access circuit of hemodialysis patients
stenosis of an upper extremity the AV access circuit of hemo- patients dialyzing with an AVG dialyzing with an AVF
prosthetic hemodialysis graft dialysis patients dialyzing with
either an AVG or AVF
No. of patients 190 270 293 275 1o 280

Primary effectiveness endpoint

Treatment area primary patency at 6 months

Access circuit primary patency at 12 months

Treatment area primary patency at
6 months

Access circuit primary patency
at 6 months

Target lesion primary patency at
6 months

Target lesion primary patency at
6 months

Primary safety endpoint Incidence of adverse events within 6 months Incidence of adverse events within 12 months Incidence of adverse events withinl} Incidence of adverse events Freedom from any adverse eventsj§l| Freedom from any adverse events
30 days within 30 days through 30 days through 30 days
Follow-up 2 and 6 months 30 days and 6, 12, and 24 months 30 days and 3, 6, 12, 18, and 30 days, and 3, 6, 12,18, and 30 and 90 days and 6, 12, 18, and 30 and 90 days and 6, 12, 18, and
24 months 24 months 24 months 24 months
Safety No statistical difference between groups at 6 months No statistical difference between groups at 12 months Statistical noninferiority to PTA Statistical noninferiority to PTA Freedom from any safety event at §| Freedom from any safety event at 30 days
I 30 days, 96.4%
n -Ste n t Covered stent PTA P value
PeECTEHO3bl o5% 4% | 002
Patency rates at follow-up Treatment Area Primary Patency Treatment Area Primary Patency Target Area Primary Patency Target Lesion Primary Paten Target Lesion Primary Patency J Target Lesion Primary Patency
Covered stent PTA P value Covered stent PTA P value overed Ster IR Ak Covered | PTA Pvalue § Covered stent Covered stent PTA P value
stent
6 months 50.6% 23.3% <.001 - - - 52.9% 355% | .008 66.4% 12.3% < .001 N.7% 18.7% < ,001
12 months - - - 47.6% 24.8% <.001 30.2% 182% | - 32.7% 5.6% - 54.2% 57.5% 21.2% <.001
24 months - - - 26.9% 13.5% <.001 15.7% 9.9% - 15.6% 2.2% - TBD TBD TBD TBD
Access Circuit Primary Patency Access Circuit Primary Patency Circuit Primary Patency Access Circuit Primary Patency| Access Circuit Primary Patency § Access Circuit Primary Patency
Covered stent PTA P value Covered stent PTA P value Covered stent | PTA Pvaluej Covered | PTA Pvalue Covered stent PTA Pvalue
stent
6 months 38% 19.8% 008 - - - 43.4% 294% | .035 18.6% 4.5% <.001 50.7% 085
12 months - - - 24% 1% 007 21.4% 15.2% - 6.2% 1.5% - 28.9% : 016
24 months - - - 9.5% 5.5% 0n 9.6% 6.8% - 0.9% 0.8% - TBD TBD

Abbreviations: AVF, arteriovenous fistula; AVG, arteriovenous graft; PTA, percutaneous transluminal angioplasty; TBD, to be determined.
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Time-is-brain Catheter-to-vein
Door-to-balloon
Y
¢} call9-1-1 l
P fast Hospital fibrinolysis:
) i Door-to-needle within 30 min
.- \\ o Non-PCl capable
<3 N ~ ™ :
@ EMS on-scene R / :
Onsetof | \/| 9-1-1 * Encourage 12-lead ECGs EMS ;
symptoms —— EMS ™ « Consider prehospital > Triage l?;ﬁ;f'::-s'mal
of STEMI dispatch fibrinolytic if capable and Plan
EMS-to-needle within 30 min

e .5 . o & ¥ \ v
0 PCI capable

Goals*
EMS transport:
EMS-to-balloon within 90 min
Patient
5 min after 1 min within 8 min  Prehospital fibrinolysis:
symptom EMS-to-needle within 30 min  Hospital door-to-balloon
onset within 90 min

Total ischemic time: within 120 min* >

*Golden hour = first 60 minutes




NB! Bpems

NB !!l anametp BeHbl A0 6-8 Mm
HeT aHeBpU3M —P> 06bEM TPOMbaA ~ 5 cW3

I [TlpuMeHeHune nokanbHOro
Tpombonusuca

NB!!!II OFF LABEL




CoxpaHeHue 3apheKTMBHOU ANUHBLI (PUCTYNbI
Bo3MOXHOCTb npoBecTu ceaHc 'l B KpaTyauwume CPOKH
OTcyTcBMe HeOOXOoAMMOCTU UMNNAHTALMUN KaTeTepa
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- Bmecto Mobeix cnos ._
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BO3MOXHOCTb BOCCTAaHOBUTH e — .
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NB!! Obg3arefnibHbIi MOHUTOPWHT



Buabl TPOMB3IKTOMUU U3 COCYAUCTLIX MPOTE308B

Lyse and wait — Tpomb6oaunsuc + BAMN Ha cheayowmnii aeHb 82% @ 12 MeCALEB Reguss. et al., 2018
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Mynbc-cnpen papmakomexaHUuyeckum Tpombonmnsmns 63% @ 12 mecaues sofocleous CT et al. 2002

Tpomboacnupauusa (7F Desilets-Hoffman sheath (COOK, Bloomington, IN, USA)

MexaHuuyecKkaa Tpombs3KTomus
- Angiolet Peritheral Thrombectomy System
- Arrow — Trerotola Percutaneus Thrombolytic Device
- Aspirex thrombectomy catheter

Lysis — Assisted Balloon (LAB) Thrombectomy

f'MbpnaHbIN meToa

OTKpbiTOE XUpypruyeckoe neyeHume

tPa

MexaHuyeckoe
pasmbiBaHUe Tpomba

YpaneHune tpomba

AHrnorpadpuuyeckumi
KOHTPO/b

BO3MOXHOCTb
BbINONHEeHUA
AHMMONNACTUKU

dapm.
Tpombonnsuc

+++

——

dapm.-mex.
Tpombonnsuc

++

++

++

++

il

(Grama>

L=

g

Acnupauus
Tpomba

++
++

++

++

MexaHu4yecKum
npunbop

++
++

++

++
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[IpoxoaMMOCTb L eHTPa/IbHbIX BEH
paHULa TpOMbO3a

- TpombakTtomus
-  KOHTpOAb NpOXOoAMMOCTU NpPOTE3a
-  AHrvonnactuka nMbo aHrmonnacTtmka + CtTeHTMpoBaHue
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CLINICAL INVESTIGATION

Lysis-Assisted Balloon (LAB) Thrombectomy. A Declotting
Technique for the Treatment of Thrombosed Arteriovenous
Dialysis Grafts. 5-Year Experience of 241 Endovascular

Procedures “Facing sheaths” technique

Panagiotis M. Kitrou' - Panagiotis Papadimatos' - Stavros Spiliopoulos? -
Nicolaos Christeas' - Konstantinos Katsanos' - Dimitris Karnabatidis®
Cephalic v.

*  MHTpaonepaumoHHaa Y3 — npoTaKEHHOCTb TPpomb03a, in graft
5TEH.O >b! ” : “Inflow” | “Z2 Brachial a.

. Facing sheaths” technique nyHKkuma npote3a (4F) lran /

e BsepeHune 5 mr tPa + S.NaCl 0.9% B 30HY apTepuanbHOro
aHAaCTOMO3a C NOCTeneHHbIM BbiBeAeHUEeM NHTPOAbIOCCEPA

* 3ameHa Ha 6F nHTpoAabtoccep

e .035 npoBOAHMK 32 30HY BEHO3HOIO aHAaCTOMO3a C Noc/ieaytoLlen
BAI - mauepaumna TPombOTUYECKMX MACC + NMKBMAALUMA CTEHO3a
NpoTe30 — BEHO3HOro aHacTomo3a

e MepaneHHoe BBegeHmne 5000 Ea renapunH B BEHO3HYO BpaHLwy +
aHrnorpaduvecKkmm KOHTPOIb

* .035 npoBOAHMUK 32 30HY apTepPMasibHOro aHAaCTOMO3a — KOHTPO/1b
apTepunasibHOro KPOBOTOKA, 30Hbl aHACTOMO33a

e 6annoH 6*20 mm A0 3-4 aTM. — Me/IeHHOE BbiBEAEHUE 33 30HY
aHacTomo3a — UHPAaUMA 6bannoHa Ha BCEM NPOTAXKEHUN OT
apTepurasibHOro aHaCTomMo3sa A0 MHTPOoAbloCccepa

llexHuKa

- B

TTX G

HHTDOIICCEPOB

Thrombosed graft




MNpu oavHe yyactka npotesa 20 cm -

[lonpaBKa Ha remaToOKPUT

N A
V=r-r"h

6 Mm

40 cm - V TpomboTmueckux macc— 11 cm?

06bEM TPOMba Kak npaswio meHee 5 >

l

Tpombonnsunc
_|_

AHIrnonnactuka

V * Hct (%)/100

NB!!!

J1ero4yHaAa rmnepTeH3und, TAXKeNble NoparKeHUs

”KpaCH bin” TpON\6 NErKNX, HU3KUM Kapamo-nyNbMOHaNbHbIN

MHoro ¢ubpuHa - tPa  PS3€PS

TpoMbOTMYECKNX macc — 7 cwm®

ApTepuanbHbIn
aHacTomos
llnynﬂ”

OTKpbITOE OBa/IbHOE OKHO

PaHHMe Tpombo3bl npoTte3a ( 4o 4-x Heaenb
nocne GopmMupoBaHUA)

NHPeKumna cocyamctoro nporesa
OunctanbHaa runonepdy3na KOHEYHOCTU

“benbin” Tpomb
MHoro TpomboUnTOB —> PEe3nUCTEHTHbIN K tPa
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Rotarex™ Rotational Excisional
Atherectomy System










[TopaXeHue LeHTPaIbHbIX BEH KOHEYHOCTEWN

- AcmmntomHoe nopaxkeHue — !l He TpebyeT Tepanuu 1! [Ehrie JM, 2017]
* CreHo3

16.1 KEDOQI considers it reasonable that if asymptomatic

* OKknto3ua (tpom603) - CUMNTOMHbDIN CTEHO3 central venous stenosis (without clinical in-
dicators) is identified and/or associated with

the prior or current presence of a CVC, it should
not be treated. (Expert Opinion)
See Table 26.1 for clinical indicators of central venous stenosis.

3aMecTUTenbHas NOYeuHas Tepanus XpoHudeckor bonesum nouek S cragum 8 Poceuitckoit Pegepaunn 2015-2019 1.

Ta6bnuya 13 | Table 13
MpumeHeHune pasHbIX BUAOB COCYANCTOro Aoctyna no peagepanbHbiM OKpyram 1 B Lenom no Poccuinckon Qepgepaunm Ha 31.12.2019

Types of vascular access for hemodialysis by federal districts of Russian Federation at 31.12.2019

% 60nbHbIX % 60NbHbIX C UCNONb3OBaHWEM B KayecTBe AOCTyNna
DepepanbHbiil OKPYr C N3BeCTHbIMU N N
AaHHbIMK no OO HatuBHasa ABQ® CocyauncTbin npores TyHH beli&hPK Bpeyéuumﬁk'rerep

Bcero no Poccun 82,5 83,6 34 9,0 4,0
LeHTpanbHbIN 64,8 83,5 29 8,2 54
Mocksa 104,6 76,0 22 16,9 4,8
CeBepo-3anagHbin 69,5 83,1 4,5 9,9 2.5
CaHkTt-TleTepbypr 73,3 88,5 5.3 55 0,7
KOXKHbIN 94,7 84,4 5.7 5.7 4,2
MpUBOMXKCKNIA 77,2 85,1 33 8,5 3.1

Ypanbckun 91,1 80,5 34 10,2 5,8
Cubnpckuin 89,1 88,0 3.3 6,2 2:5
[lanbHEBOCTOYHDIN 82,2 89,4 1.5 6,2 2,9
CeBepo-KaBka3sckum 86,0 82,2 24 10,1 5,2

v v




Endothelial damage after vein cannulation

‘o -
Thrombin generation,
Platelet activation and
Inflammatory response

Movement of catheter
Change of shear stress

-‘Respiration z \
‘Movements of the head .) = & a
-Changes in position = - ‘%@@

Intravascular thrombosis and vein remodeling

/P BCF

Rt LJV catheter

Narrowing of
distal Rt Rt LIV
Subclavian V thrombus

llobaa vmnaaHTauuA LeHTpPaZibHOro BeHO3HOro KateTtepa

NB! ¥ 3 u3 10 naumeHTOB B TeyeHue roga ncnosib3osancsa LB
—> Vv 9-51% pa30oBbLETCA CTEHO3 LLEHTPa/IbHOWN BEHDbI

Right SCV (22%)

\\

L=

Combined Right
SCV+BCV (12%)

Right BCV (5.3%) /

SVC (4%)

Trerotola SO, 2015; Wang K,
2015; Osman OO, 2014

Left SCV (19.3%)

/

Combined Left

\ SCV+BCV (16%)

Left BCV (21.3%)

Gur S., 2019



daKTOpblI pUCKA PA3BUTUA CTEHO3A LLEHTPaNIbHbIX BEH

* Wcnonb3oBaHue HEHTPAJ/IBHOIO BEHO3HOIO KATeTepPa

PUCK yBennumBaeTcs Npu: - MHOXECTBEHHbIE KaTeTepmn3auum + 4mMTebHOe NCMNO/1b30BaH
- V. subclavia vs v. jugularis
- 1eBasA Vs npaBaa APEMHAA BEeHa

o Skins,
e BpbICOKMU NOTOK no ABD

Port under

skin\g

i

']
a
-
o —
F )

A

e [I2KC, PICC, MOPT-cnuctemnl

End of Catheter

\ /Catheter Tail with Cap

PICC Catheter




NB!!!

Hannume cteHo3a AaBasaeTca GaKTOpPOM PUCKa Pa3BUTUSA OCOXKHEHUM, aCCOLLUMPOBAHHbDIX C
GYHKLUOHMNPYIOLMUM NOCTOAHHbIM COCYAMUCTOrbiIM A0CTYNOM, HO He abCoNOTHbIM NOBOAOM K
3HA0BACKYNIAPHOMY JIEYEHUIO

KoHcepBaTUBHAA TepanuA

- KomMmnpeccMoHHbIN TPUKOTAXK
- ®neboToHUNKM

Xupypruyeckasa Koppekuma o6 bémHOro Kposotoka no AB®

AuenoBex npocrom

-
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MpumeHeHne 6aN10HHOU aHTMONJIACTUKM

* TexHuyecKkunu ycnex 70-90% nonelastic lesions = Bo3M0»HO BbiNoAHUTb PTA
* elastic recoil 10-30%

elastic lesions = otcyrcTtBMe/HeonTUManbHbIN pe3ynbTaT PTA

6 mecAaues 23-55% 29-100%
12 mecaues 12-50% 13-100%

SMM — 27 MM?

° 1 H o
+ 33% elastic recoil > 30%

+ 150% * coXpaHEéHHble Konnatepanu
peunaus cumntTombl < 3 mec.

Te

|

[
x

12 MM = 67 MM?

yMMNNIAHTALMA CTEHTa
[cTeHT-rpadT

+ 25% + 100%

16 Mm = 130 mm?




[lpumeHeHune CTeHToB

* BbICOKMM TEXHMUYECKUM Yycnex npoueaypbl
* B0O3MOXXHOCTb NOBTOPHbIX UHTEPBEHLUMN



[ lomMeHeHne CTEHTOB

* BbICOKUM TeXHUYEeCKMM ycnex
npoueaypbol

* ?? BO3MOXHOCTb NOBTOPHbIX
MHTEpBEeHUUHN ??

In-stent pecteHoO3
- peunaus
CUMMNTOMOB

HeoHTMManbHasa
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OKKN103MA NOAKNHOYNYHOU BEHbl, MHOXeCTBEeHHble KoNnaTepanu, Okknto3ua bLC, peTporpagHbi KPOBOTOK Yepe3 BAB
Stent-graft obnactn npore3o-BeHO3HOro aHacTomosa




1. BannoH nnbo 6annoH ¢ neKapcTtBom?

2. CteHT? lnnHa cteHTa? MaTtepuan cteHTa?
30Ha MMnNAaHTaUuu?

3. CreHT-rpadTt? AnnHa rpadTta? 30Ha
MMnNAaHTaumu?

UpeanbHOro pewieHnA Het



Trerotola SO, 2015
Jennings WC, 2016
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Koppekuus
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[lepMmaHeHTHbIE KaTeTepbl

- Tpomb03

- VIHpEeKUMOHHbIE OCNOXHEHWSA (NTOKaSTbHblE, CUCTEMHbIE)

- OnburHoBad myTa (Fibrin sheath) _—
- [ laTonorma ueHTpasbHbIX BEH

. 9% nauuveHToB

3amecTutensHas noweyHas Tepanms xpoHuueckoi bonesum noyek 5 craguu B Poceuiickort Pepepauym 2015-2019 1.

Foreign surface of
catheter formation

Arterial distal : :
rte haolg sta Immlgratlon of Tabnuua 13 | Table 13
smooth muscle cells MpyMeHeHne pasHbIX BUAOB COCYANCTOro AocTtyna no pegepanbHbiM OKpyram u B uenom no Poccninckon ®egepauun Ha 31.12.2019
toward intimal Iayer SUbSEQ uent blood-materia Types of vascular access for hemodialysis by federal districts of Russian Federation at 81.12.2019
interactions with platelets, % 60NbHbIX % 6ONbHBIX C ucnonbaoBaHHe-l)IB Kaqea\e pocTyna

coagulation factors and  ®eAepanbHbii okpyr C N3BECTHbIMM

' sy e aaHHbIMK no @O HaTtusHaa ABO® CocyaucTbin npores HHenbHbINLUBK BpemeHHbIN KaTeTep
_ k2. leukocytes
. \ g Vs Bcero no Poccum 82,5 83,6 3,4 9,0 4,0
- ' LleHTpanbHbIN 64,8 83,5 2,9 8,2 54
P | \r. MockBa 104,6 76,0 2,2 16,9 4,8
Side hole \ CeBepo-3anagHbiii 69,5 83,1 4,5 9,9 2,5
' : CaHkT1-lNeTepbypr 73,3 88,5 53 55 0,7
Red blood cell . o el
_ *ﬁﬁ HOXKHbIiA 94,7 84,4 5,7 5,7 4,2
- " “'
_ Flbrou§ connective Mp1BOMKCKMIA 77,2 85,1 3,3 8,5 3,1
tissue with a flap valve YpanscKkuit 91,1 80,5 3,4 10,2 5,8
effect Venous distal hole ;
Cubupckun 89,1 88,0 3.3 6,2 2,5
Blood flow [lanbHeBOCTOUHbII 82,2 89,4 1,5 6,2 2,9
Pathology of fibrin sheath formation Cesepo-KaBKasckwuit 86,0 82,2 2,4 10,1 5,2

\/



Endovascular
Snare

13 - 57% naumeHTos

l Tech Vasc Interv Radiol. 2002 Jun;5(2):89-94

HeobxoanMOCTb 3aMEHbI KaTeTepa,
B T.4. CMEHa JioKann3aumm
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MMmnnaHTauums
nepMaHeHTHOro Karertepa
yepes3 No4Ye4YHYH0 BeHY




'
| MMmnnaHTauums
| ! nepMaHeHTHOro Kartertepa
’ yepe3 Ne4YeHOYHYI0 BEHYy

PALINDROME 145 FR X 23CM



3aKnyeHue

HOMOMMM NO3BOMAIOT PACLLUNPUTL HALLM BO3MOXXHOCTU K BOCCTAHOBEHWIO M NPOASIEHNIO OYHKLINL

HO....

CBoeBpeMeHHOEe POPMMPOBAHNA AOCTYI
MOHUTOPUHI AOCTYyNa

/Icnonb3oBaHWe AoCTyna

[ lpeBEHTUBHbIE MHTEPBEHLMN

ObyuyeHre nepcoHana

TpaHcnnaHTauusa NOYKN



bnarogapto 3a BHuMMaHue !!1!
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