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Vascular access (VA) for HD 

VA complications are the main cause of hospital 
admission in HD patients 

 

Deterioration of patient quality of life 

 

Represent the highest resources consumption 



NATIVE AVF 

Higher survival 

 

Lower rate of infections 

 

Lower cost 

 

Better quality of life 
 



Quality indicators SEN (Spanish Society of 
Nephrology) 



Quality indicators S.E.N 

Prevalent patients with more than 3 months in HD at 
31/12 of the studied year: 

        - > 75% working native AVF 

        - < 20% patients with CVC 

 

Thrombosis AVF rate pacient/year: 

        - Native AVF < 0.15 

        - Graft <0.50         

 



Multidisciplinary team 



Nurse resources for VA 

Clinic history 

Physical examination 

 

Information from VA complications 

 

 

 

Experience and technical skills 

Color Doppler ultrasound 

Examination (limb elevation) 

Palpation (check increased pulse) 

Auscultation 

Dificulty in needling 

Changes in machine pressures  

Blood flow decrease 

Extended haemostasis time 



1. Ultrasounds physics. Basic principles of 
ultrasound and it’s aplication to AVF 

2. Vascular anatomy of limbs and AVF 

3. AVF pathology and it’s clinical 
  - Recognition of pathological AVF  

4. Nurse experience in other units 
  - Interventional radiology, ICU, Emergency, Vascular 
surgery  
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Ultrasound 

Color Doppler 

Information of flow direction and speed 
 

 Flow direction (Reverse flow, graft) 

 Aliasing (identifiies turbulences y high speeds) 

 Absence of flow (no color, no flow) 

 Pseudoaneurisms 



Power Color Mode 

Monochrome. Yellow or orange 

Independent of insonation angle 



Ultrasound 

Spectral Doppler 

Hemodynamic information (flow and speed)  
 

 Image of continuous recording speed 

 

 

 



9ŎƻƎǊŀŦƝŀ 

Spectral Doppler 

 Hemodynamic information (flow and speed)  
 

 Image of continuous recording speed 

 PSV ( peak systolic velocity)  

 EDV (end diastolic velocity) 

 

 

 

 

RI (Resistance index) 

         RI=  PSV-EDV/PSV 



9ŎƻƎǊŀŦƝŀ 

Spectral Doppler 

 Hemodynamic information (flow and speed)  
 

 Image of continuous recording speed 

 PSV ( peak systolic velocity)  

 EDV (end diastolic velocity) 

 

 TAMEAN (Time averaged mean velocity) 

 Diameter (B Mode) 

 

 

 

IR (ĉndice resistencia) 

         IR=  PVS-VDF/PVS 

Qa  (Flujo) 

QA (ml/min) = TAV (cm x s-1) x  (r2ˊ; cm2) x 60 



Ultrasound 

Non invasive and innocuous procedure 

 

Immediate thanks to portable devices 

 

Nurses from Emergency, Interventional Radiology, ICU 
and vascular.  

 

Nephrology nurses are interventionists in VA 
 



Ultrasound usefullness for nurse 

“Instrumented” ultrasound guided puncture 
Ultrasound directed puncture 
        -1st puncture (maturation criteria) 
        - Complex non pathological AVF and or anatomical 

abnormality  
        - Pathological AVF puncture 
Pathology screening  
Puncture technique choice    
Flow monitoring 
    



Puncture technique 

Vs  

Out -plane  

ÅTransversal vessel view  
ÅNeedle perpendicular to 
ultrasound view field 

In-plane  

ÅLongitudinal vessel view 
ÅNeedle always inside ultrasound 
view field 



 άOut-planeέ !ǇǇǊƻŀŎƘ 

Approach with transversal vessel view 
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άIn-planeέ !ǇǇǊƻŀŎƘ 

Approach with longitudinal vessel view  
 







Ultrasound usefullness for nurse 

“Instrumented” ultrasound guided puncture 

Ultrasound directed puncture 

        -1st puncture (maturation criteria) 

        - Complex non pathological AVF and or anatomical 
abnormality  

        - Pathological AVF puncture 

Pathology screening  

Puncture technique choice    

Flow monitoring 



Maturation criteria 

Diameter Ó4 mm 

Qa Ó 500ml/ô 



Maturation criteria 

 

R 3.3.1) Is recommended to do a systematic physical examination  
and ƛǘΩǎ suggested to do a Doppler ultrasound, prior to start 
punctures after its surgical creation. 
 
R 3.3.2) The working group suggest  as ultrasound VA maturation 
parameters to start puncturing: efferent vein diameters > 0.4-0.5 
cms, depth < 0.6 cms and vascular flow (Qa) > 500 mL/min.  
 



Rule of the ñ6ò:   Qa > 600 ml/ô 

                           Diameter > 6  mm 

                           Depth < 6 mm 



Ultrasound directed 
puncture  

 Man 75 years 
 

Proximal radio-cephalic AVF, 
URE. 5 weeks evolution 
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tǳƴŎƛƽƴ ecodirigida  



tǳƴŎƛƽƴ ecodirigida  



Ultrasound guided puncture 

 

Bas²lic: 

Ï  0.48-0.55 cm 

Dep. 0.31-0.36 cm 

Qa  690 ml/ô 

 
 

Qa 1190 ml/’ 

Cephalic: 

Ï  0.50-0.68 cm 

Dep.. 0.31-0.25 cm 

Qa 480 ml/ô 



Ultrasound usefullness for nurse 

“Instrumented” ultrasound guided puncture 

Ultrasound directed puncture 

        -1st puncture (maturation criteria) 

        - Complex non pathological AVF and or anatomical 
abnormality  

        - Pathological AVF puncture 

Pathology screening  

Puncture technique choice    

Flow monitoring 



Ultrasound directed puncture  

Woman 83 years old. 

Humero perforant AVF. Well developed but with  difficulty in needling. 
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Ultrasound usefullness for nurse 

“Instrumented” ultrasound guided puncture 

Ultrasound directed puncture 

        -1st puncture (maturation criteria) 

        - Complex non pathological AVF and or anatomical 
abnormality  

        - Pathological AVF puncture 
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Puncture technique choice    

Flow monitoring 



Indirect stenosis characteristics 

High resistance Doppler wave 

 

Resistance Index (RI) >0.6 

 

Flow decrease 



Significative stenosis criteria 

Morphological   

    - Stenosis > 50% 

 

Functional 

    - Qa nAVF < 500ml/’      Qa Graft < 600ml/’ 

    - Decrease Qa > 25% 

    - Ratio PSV >2 (prestenosis/stenosis) 

    - PSV > 400cm/s (except anastomosis) 



ULTRASOUND DIRECTED PUNCTURE 

Woman 79 years 

Húmero-cephalic AVF 

Decrease in Qb y haemostasis time increased.  



tǳƴŎƛƽƴ ecodirigida 

Mujer 00 años 

FAV húmero-cefálica 

Disminución Qb y aumento tiempo hemostasia.  





PATHOLOGY SCREENING 

Man 42 years old 

Húmero-cephalic AVF 

Pain in the extremity,puncture site induration, decrease in thrill 





Ultrasound usefullness for nurse 

“Instrumented” ultrasound guided puncture 

Ultrasound directed puncture 

        -1st puncture (maturation criteria) 

        - Complex non pathological AVF and or anatomical 
abnormality  

        - Pathological AVF puncture 

Pathology screening  

Puncture technique choice   

Flow monitoring 



PUNCTURE TECHNIQUES 

Area puncture 

 

Rope ladder 

 

Buttonhole 



BUTTONHOLE 

Woman 53 years 
Peripheral arterial disease, DM 
Humeral perforating AVF with 
development by basilic and cephalic 
veins. 
Short puncture area due to deep 
vessels 
1st puncture. 6 weeks maturation 
AVF 
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BUTTONHOLE 

Absolute contraindication: 

Grafts 
 

Indications 

Patient with a native AVF, specially: 

Home HD, frecuent journeys (self puncture) 

AVFs with short puncture section and/or very        

difficult puncture. 

VWING Device. 

 





VWING 

Multidisciplinary assessment of the candidate nAVF.  

Ultrasound evaluation (depth, size, Qa) 

Mature nAVF  

Right choice of size device 

Buttonhole technique (expert cannulators in the 
technique) 

Assess need of 3.2cm needles 
 

 



VWING 

Woman 77 years old 

Mastectomy and lymphedema in ULE 

Húmero-cephalic AVF in right arm thrombosed 

Humero–basílic AVF superficialized partially deep 



VWING 





Ultrasound usefullness for nurse 

“Instrumented” ultrasound guided puncture 

Ultrasound directed puncture 

        -1st puncture (maturation criteria) 

        - Complex non pathological AVF and or anatomical 
abnormality  

        - Pathological AVF puncture 

Pathology screening  

Puncture technique choice   

Flow monitoring      



Flow monitoring 

No differences in comparative studies with 
dillutional techniques. 

Non invasive 

PreHD AVF maturation follow up 

Adds morphological information and diagnòstic 
capability. 



THANK YOU 


