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Exercise in vascular access of CKD patients

• K/DOQI recommended that pre- and postoperative exercise are 
helpful to improve vascular access maturation.
• Increase hyperemia and muscle mass

• Enhance vein prominence

• Decrease superficial fat

• Preoperative exercise increase in venous diameters and is significantly 
related to an increase in AVF maturation.



Upper extremity exercise training programs

• Tools
• Rubber rings
• Elastic bands
• Soft ball
• Tennis ball

• Dumbbell
• Hand grip
• Manual pressure with isometric 

exercise
• Tourniquet with isometric exercise

• Type of exercise
• Isometric exercise

• Isotonic exercise

• No report of adverse effects of the exercise on the maturation of AVF.

• There is still lack of evidence support the efficacy of UE exercises over 
draining vein diameter, wall thickness, and blood flow rate in the 
maturation process of AVF in CKD patients.
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UE exercise and vein diameter
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UE exercise and blood flow rate



Salimi et al., 2013:

• RCT of postoperative 
exercise (brachiocephalic 
AVF: a side to end 
anastomosis)

• 2 groups:
• Control group: simple 

open-close hand exercise 
(isotonic exercise)

• Exercise group: structured 
exercise program 
(isometric exercise)

• 4 times/day (morning, 
noon, afternoon, night)

• 2 weeks

Day 1: rest and elevate the operated arm
Day 2-3:

Salimi et al. J Vasc Access. 2013;14(3):239-44.



Day 4-5 Day 6-10 Day 11-13
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Duration of exercise?



Kong et al. Ann Rehabil Med. 2014;38(5):648-57

Kong et al., 2014:

• RCT of postoperative exercise (2 groups)

• Control group (n=8): simple open-close hand 
exercise (isotonic exercise)
• Squeeze soft ball

• 10 squeezes/set, 3 sets (1-minute-rest interval)

• Exercise group (n=10): structured exercise program 
(isotonic exercise)
• Squeeze hand grip tool: resistance at 10 RM

• 10 squeezes/set, 3 sets (1-minute-rest interval)

• All patients exercised
• 4 times/day (2 times in the morning and 2 times in the 

afternoon)

• Exercise everyday
• 4 weeks
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Type of exercise?    Volume of exercise?



Fontseré et al. Hemodial Int. 2016;20(2):306-14.

Fontseré et al., 2016:

• RCT of postoperative exercise 
(proximal and distal AVF localizations)

• 2 groups: exercise and control

• Arm and hand exercises (isotonic 
exercise)

• Exercise everyday

• 4 weeks
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4 weeks after the experiment

Intensity of exercise?



Challenge questions of
exercise program on AVF maturation

• Duration ?

• Type ?

• Volume ?

• Intensity ?




