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Development of a novel cardiac rehabilitation method based on the KAATSU
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This project was a pilot study to examine the possibility that low-intensity

aerobic exercise with blood flow restriction (BFR) can be an adjuvant for cardiac rehabilitation.
We examined rectus femoris muscle activation and cardiorespiratory responses during cycling at the
ventilatory threshold with or without BFR in healthy males. BFR decreased exercise intensity at
ventilatory threshold, heart rate, oxygen consumption, but did not decrease rectus femoris muscle
activation. Based on the previous study, these results suggest that aerobic exercise with BFR at
ventilatory threshold intensity has the potential to be an effective option for cardiac
rehabilitation.
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Table 1. Exercise intensity just below AT with and without KAATSU

With KAATSU Without KAATSU

Exercisc intensity (W) 70 120

AT, anacrobic threshold
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Figl. HR (A) and VO2 (B) at VT in KAATSU and no-KAATSU. Open gray circles connected by gray dotted line: Individual data, filled black circles
connected by black line: Mean data with SD, HR: Heart rate, KAATSU: Exercise with blood flow restriction, no-KAATSU: Exercise without blood flow
restriction, VT: Ventilatory threshold, **: Significant difference at P<0.001.
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Fig2. Dyspnea (A)and RPE (B)at VT in KAATSU and no-KAATSU. Open gray circles connected by gray dotted line: Individual data, filled black circles
connected by black line: Mean data with SD, HR: Heart rate, KAATSU: Exercise with blood flow restriction, no-KA ATSU: Exercise without blood flow
restriction, VT: Ventilatory threshold, *: Significant difference at P<0.05.

Tablel. BPand DPat VT in KAATSU and no-KAATSU.

Variables KAATSU No-KAATSU
sBP 138.1125.2 150.5+25.0
dBP 74.2114.6 74.3%15.6
DP 15583.2+5265.8 ** 19428.845471.2

Data are represented as mean+SD.

**: Lower than no-KAATSU at P<001.

BP: Blood pressure, mmHg.

sBP: Systolic blood pressure, mmHg,

dBP: Diastolic blood pressure, mmHg.

DP: Double product, mmHgxbpm.

KAATSU: Exercise with thigh blood flow restriction.
No-KAATSU: Exercise without thigh blood flow restriction.
VT: Ventilatory threshold.
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Fig3. Peak (A)and average (B) EMG activity of right rectus femoris during knee extension phaseat VT in KAATSU and no-KAATSU. Open gray circles
connected by gray dotted line: Individual data, filled black circles connected by black line: Mean data with SE, HR: Heart rate, KAATSU: Exercise with blood
flow restriction, no-KAATSU: Exercise without blood flow restriction, VT: Ventilatory threshold.
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