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NKF KDOQI GUIDELINES
.LCLINICAL PRACTICE GUIDELINES#ORs ‘wmmmmn
VASCULAR ACCESS- UPDATE 2006

« GUIDELINE 1. PATIENT PREPARATION FOR
PERMANENT HEMODIALYSIS ACCESS

1.4 Evaluations that should be performed before
placement of a permanent

HD access include (Table 1):

1.4.1 History and physical examination, (B)

1.4.2 Duplex ultrasound of the upper-extremity arteries
and veins, (B)

1.4.3 Central vein evaluation in the appropriate patient
known to have a previous catheter or pacemaker. (A)



EBPG on Vascular Access,
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Nephrol Dial Transplant (2007) 22 [Suppl 2]: 118811117 renveamks MAKEAOHM]A
doi:10.1093/ndt/gfm021

2. Pre-operative evaluation

Guideline 2.1. Clinical evaluation and non-invasive
ultrasonography of upper extremity arteries and
veins should be performed before vascular access
creation (Evidence level 11).
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Ultrasonography NYSAMKA MAKEAONHIA

* Pre-operative vessel assessment with ultrasonography
enhances the success of creation and the outcome of
autogenous AVF.

« Patients with a radial artery diameter of 2mm and a cephalic
vein diameter of 2.5mm received radial-cephalic AVF s
(RCAVF)

* Radial artery diameter predicts the outcome (failure or
dysmaturation) of RCAVF and influences the strategy for
vascular access creation. Wong et al. observed either
thrombosis or failure to maturation in all RCAVFs created In
patients with a radial artery diameter of <1.6 mm. In another
study, successful RCAVFs had a pre-operatively measured

radial artery diameter of 2.7mm vs 1.9mm in failed RCAVFs .
p
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Ultrasonography ENYSAMKA MAKEAONHIA

* \Vein diameters of <1.6mm have been associated with AVF
failure , while good patency rates were obtained In patients
with RCAVFs where the diameter of the cephalic vein at the
wrist was >2-2.6mm or upper arm veins >3mm . The cephalic
vein diameter iIncrease after application of a proximal
tourniquet Is an important predictor of success.

e From the available literature (Table 1) a minimal diameter of
the anastomosed vessels (radial artery and cephalic vein) of
2.0mm Is advisable for the creation of successful RCAVFs.
Critical minimal diameters of cubital and/or upper arm vessels
for the creation of successful elbow/upper arm fistula creation
are not established. r



Schematic picture of the locations of the diameter measure

in the preoperative DUS examination (left)
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Duplex ultrasound

Arteries \Veins
e Diameter e Tourniquet
o IMT/Calcification e Depth
 Waveform/ PSV & e Diameter
EDV  Compressibility

e Reactive hyperemia

e Compliance/distensibil
ity
e Volume flow /

Continuity/obstruction



Table 2. Evaluation of vessels by duplex ultrasonography prior to areriovenous fiatula construction

Venous evaluation

| Appearance of the veins

Put tourniguet or blood pressure cuff inflated to 70 to 80 mmH g

Trace cephalic vein from distal part of forearm toward axilla
Examine veins for continuity, side branches and accessory veins
Measure internal diameter at different parts of vein (1.6 to 2.5 )***
After releasing tourniquet/cuft measure internal diameter-difference is the vein distensibility
Test changes of venous Doppler signal during deep inspiration - increased flow during
inspiration, probably no proximal stenosis
Choose the most distal part of a suitable vein

Arterial evaluation

Start artery assessment at the nearest place of a suitable vein

. . 1 . . .
Measure luminal diameter (1.6 to 2.0 mm]”'q' " wall thickness and amount of calcification

Assess Doppler wavetorm, systolic velocity, diastolic velocity, resistive index (normally =1)
Consider reactive hyperaemia test with clenching the fist for 2 minutes, calculate resistive
index (<0.7)%" - provide distensibility of artery

Choose the most appropriate region of artery according to the most appropriate region of the

~ suitable vein but as distal as possible

Ultrasonography Mapping of Blood Vessels Before Arteriovenou:
Fistula Construction

Malovrh Marko
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Vascular mapping prior to VA creation with dupl,@:(;lgll;m

Arterial system

* B Mode

- Inner arterial diameter

- Degree of vessel calcification

* Doppler

- Flow wave form characteristics

-Reactive hyperemia test of the radial artery

Venous system

* B Mode

- Inner venous diameter

- Vessel wall quality

- Compressibility/distensibility of the vein

* Doppler:

- Detection of flow within vein

- Response to distal compression and respiratory varation of flow: for central veins

/
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Grey scale
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Preoperative vascular ultrasoun

Clinical examination first!
Patient is In supine position
Non-dominant arm first
Stable local conditions
Start with vein mapping
Continue with arteries




Indications for US examination of an establlsh
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AVF and AVG ES G

1.Decreased or absent thrill over AVF

2. Technical dialysis related problems: cannulation difficulties
and other

3. Dysmaturation

4. Routine check: postoperative assessment of baseline anatomy
and blood flow

5. Upper limb pain suggestive for hand ischemia

6. Upper limb swelling



A high-grade stenosis is noted just distal to the take-off of a branch,
where a marked elevation in both peak systolic (843.0 cm/sec) and®*

. . b . MHHWMCTERCTBO 3A 3APABCTBO
end diastolic (626.3 cm/sec) velocities is found. Doppler color Flows sxzaowu
Imaging demonstrates post-stenotic turbulence distal to the

narrowest segment of the vein

1 Vel 843.0 cm/s
2 Vel 626.3 cm/s

STENOSIS




B-mode image of a thrombosis in the venous outflow tract, showmg

both fresh (low echogenicity) and older (high echogenicity)
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thrombotic material. Nephrol Dial Transplant (2004) 19: Editorial.Comments 03 Aoty
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‘Steal phenomenon’ in the radial artery at the anastomotic region.

Fistula flow is not exclusively supplle(_j by the'prOX|maI radigl an e i e e samenrmme
(red, antegrade flow) but also by the distal radial artery (blue, retrograde «sxcaoruia
flow) via distal collateral arteries and palmar arch.
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VHHBEPEHTETCEA KJIHHHEA 34 HESPOIOTHIA Bogwancks 17 1000 Cronje
OJUIET 24 BACKYIIAPHH MMPHCTAITH OFPHJIOC 1

Ten {12 3147 530

MPHAOT KOH ¥IATOT 34 IOMIEPCKD HCIEAYEBARE [TPEN

KOHCTFYE XEM AJTH A
Ly
Huie o npesase na magHes 1o JlaT. un parane:;
JInay MREAERTOT CE NEEYNA GO e THjANH ! na (b
Jlanw naumerToT sen aujnfeT A B
Jane naeesmoT van npetxoans ABD sa anjanssa: A i

Thconey wsan nretxoni ABD 12 nmiannn. somky Gane (OBHEHTHES] co CIODeD TVEHETE Ha
ponsTek

Jlanw cakate DATYM 30 KORCTREY R (kpenpmbee] un ARD { aokpysm]:
na He

Foora cakatTe OETYM =8 HOBCTpYEOEja va ABD { anpxpyma):

) KANEY WTe Mose nedpan

G} B HAPEIHETE 2 MCCElH

B} B0 HAPEOHIETE & MCCCIA

T) Be CakuM ZaTyM

Jloknnky He CAKITE GErrvel S8 BOHETPYRIRjL B8 ABD, 3000T0 CRKATE AOMNERCED HEIE LY REELE HI
EPRHHETE COACnE N3 pausTe

AHTHEGAYTAHTHA AHTHAPETALMEKD TERATHIA KOja NROASETOT ja aobunn [aeospyme)
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HHHUCTEPCTBO 3A 3APABCTBO
PEMYBAHKA MAKEAOHMIA
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YHHUBEPIHTETCKA KIIHHHEA 3A HEQPOICTHIA Boamsancka 17 1000 Cronje
OIOE 3A BACKYIAPHH TTPHCTAITH OPHIOL 2

Ten. 02 3147 930

MPHJIOT KOH YOATOT 3A JOIIEPCKO HCIETYBAIGE HA
APTEPHOBEHCEATA GHCTY.IA 3A XEMOJTHJATTHIA

Jarym:
Hme 1 npeaimMe HA DAHEHTOT: Jat. ua parame:

1. Knuawukwn npobnem ( 3a0Kkpymxn):

a) cnal KpBeH TIPOTOK Bo TeK Ha K]

) BHCOK BEHCKH MPHTHCOK Bo Tex Ha X1
o) npobnemu co yboauwTe mecra va ARD
) APYTo==-

2.Touen OMMC HA KIHHHYKHOT mpobnem ( Ha np. npH kpBeH npoTok 200 Mn/MuH, BEHCKHOT
npuTHeok Bo Tek Ha X ]I e 200 mmXr):

3. Kongy BpemMe e IPHCYTEH KITHHHYKHOT npolnem:

4.Tun na apTEpHGBEHCKa pucTyna ABD { saokpymu):

Harusxa Bacxynapen rpadr
TMognakTHIEA HapanaxrHua
Tecuo Jlero

3. IMoceGnn nogatoun eo epcka co AB®D | coctojba no [1TA, peanactomosa HTH.):

6.Jlpoceden wpeen mpoTok Bo Tek Ha XJI (ma/muu)
7.Benckn npatHcox Bo Tek Ha X]JT (mmXr):
8 Paznaneunna mefy nromre 3a X1

Be MonaM BO CAyYa) HA HEJacHOTHH [a c& AOCOBETYBATE CO HEpONOroT Koj Ke co
HAMPABH YATPAsBYYHHOT npernes Ha ABD,

HMokTop :

EPCTBO 3A 3APABCTBO
AHEA MAEKEEAOHHIA
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MHMHWCTEPCTBO 3A 3APABCTBO

AKEADOHHMIA

3aKIy4yoK

CTpy4HOTO ycoBpLlyBarwe BO KNMHUYKMOT LeHTap BO
JbybrbaHa nomorHa Ha J3Y YHuBepautetckaTta KnuHuka
3a Hepponoruja ga ce sosegar 2 HoOBM MeTOAM Ha
OpnaenoT 3a BacKkynapHu npuctanu

- Mannpake Ha KpBHM Caf0BM 3a N3BEAYBaH€ Ha KPBHMU
npucTtanu 3a xemogujanmaa,

- YnTpassydeH npernen Ha apTepuUoBEHCKMN OUCTYIN
(AB®) n BackynapHu rpadtosu (Bl') Ha nauueHTUTe Ha
XPOHUYEH XeMoaujann3eH nporpam Kaj kou bune
perncTtmpanu npobnemm BO TEKOT HA Xxemoaujannaarta
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