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Типови на АВФ и ВГ 



NKF KDOQI GUIDELINES 
I.CLINICAL PRACTICE GUIDELINES FOR 

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
Nephrol Dial Transplant (2007) 22 [Suppl 2]: ii88–ii117

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 II).



Ultrasonography
• 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 .



Ultrasonography

• 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 increase after application of a proximal
tourniquet is an important predictor of success.

• 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.



Schematic picture of the locations of the diameter measurements 
in the preoperative DUS examination (left)





Duplex  ultrasound

Arteries

• Diameter
• IMT/Calcification
• Waveform/ PSV & 

EDV
• Reactive hyperemia
• Compliance/distensibil

ity
• Volume flow

Veins

• Tourniquet
• Depth
• Diameter
• Compressibility
• Continuity/obstruction





Vascular mapping prior to VA creation with duplex ultrasound

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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Preoperative vascular ultrasound

• 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 established 
AVF and AVG

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 
end diastolic (626.3 cm/sec) velocities is found. Doppler color flow 
imaging demonstrates post-stenotic turbulence distal to the 
narrowest segment of the vein



B-mode image of a thrombosis in the venous outflow tract, showing 
both fresh (low echogenicity) and older (high echogenicity)

thrombotic material. Nephrol Dial Transplant (2004) 19: Editorial Comments



‘Steal phenomenon’ in the radial artery at the anastomotic region. 
Fistula flow is not exclusively supplied by the proximal radial artery 
(red, antegrade flow) but also by the distal radial artery (blue, retrograde 
flow) via distal collateral arteries and palmar arch.









Заклучок

Стручното усовршување во Клиничкиот центар во 
Љубљана помогна на ЈЗУ Универзитетската Клиника 
за нефрологија да се воведат 2 нови методи  на 
Одделот за васкуларни пристапи

• - Мапирање на крвни садови за изведување на крвни 
пристапи за хемодијализа,

• - Ултразвучен преглед  на артериовенски фистули 
(АВФ) и васкуларни графтови (ВГ)  на пациентите на 
хроничен хемодијализен  програм кај кои биле 
регистирани проблеми во текот на хемодијализата  
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