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Objectives. The correlations between calf flow reserve evaluated with venous-occlusion near-infrared
spectroscopy, air plethysmography or skin laser Doppler flowmetry were investigated in patients with car-
diovascular diseases. The relationships to exercise tolerance during upright bicycle exercise were also
examined.

Methods. The calf flow reservel blood flow after 5min of arterial occlusion/basal blood flow[evaluated
by the above three methods and peak oxygen uptakkl peak Vo,[bn bicycle exercise were measured in 24
male patients] mean age 65.0% 7.7 years, left ventricular ejection fraction 240 86 %[]

Results. There was a good correlation between flow reserve by near-infrared spectroscopy] 8.0+ 3.80
and air plethysmographj! 7.9+ 3.1; r0 0.9000 However, there was a weak correlation between flow
reserve by near-infrared spectroscopy and skin laser Doppler flowmetry] 3.4+ 1.7; [0 0.420 There was a
good correlation between flow reserve by near-infrared spectroscopy and peak gdﬁ r 0.69] or flow
reserve by air plethysmography and peak Vd.l r[0 0.5300 However, there was no significant correlation
between flow reserve by skin laser Doppler flowmetry and peak Vdy] » [0 0.180

Conclusions. Calf flow reserve evaluated by venous-occlusion near-infrared spectroscopy relates to the
flow reserve in the muscle tissue and is minimally affected by the flow reserve in the skin. The flow reserve
in the muscle tissue is related to exercise tolerance, but the flow reserve in the skin is not, in patients with
cardiovascular diseases.
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Fig.1 Calf flow reserve measured
by venous-occlusion near-
infrared spectroscopy in a
patient with previous myo-
cardial infarction
Upper: The calf blood flow index
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300.0p mol/I/min

was calculated from the slope of
the total hemoglobin/myoglobin
concentration-time relationship
during venous occlusion before
and after a 5-minute thigh occlu-
sion by a cuff inflated to more
than 50 mmHg over systolic blood
pressurtl! arterial occlusion[]

e Lower: The calf flow reserve was
lVenous occlusion

evaluated by reactive hyperemia
T 0 hyperemic flow index after arter-
ial occlusion/basal flow index
before arterial occlusionll The
basal flow index was 32.4
U mol/l/min, the hyperemic flow
index was 300.0 4y mol///min, and
the calf flow reserve was 9.26
[J 300.0/32.4[0n this patient.
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Relationship between calf flow reserve measured by near-infrared spectroscopy and by air

plethysmography! left[] and relationship between calf flow reserve measured by near-

APG-FR O calf flow reserve by air plethysmography; NIRS-FR O calf flow reserve by venous-occlusion
near-infrared spectroscopy ; SKBF-FR O calf skin flow reserve by laser Doppler flowmetry.
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infrared spectroscopy and by skin laser Doppler flowmetry] right(]
(ml/kg/min)
28
26 -
24 -
]
.S22 1
E
320 4
220
18 7 Y=0.57X+17.5 [
1 © o r=0.69, P=0.0002
16 1 -
(o)
1‘ L] L] L] T T L] L] L]

0 2 4 6 8 10 12 14 16 18
NIRS-FR

Fig. 3 Relationship between calf flow reserve measured
by near-infrared spectroscopy and peak oxygen
uptake
Peak QOZD peak oxygen uptake. Other abbreviation as
in Fig. 2.
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Fig. 4 Relationship between calf flow reserve measured
by air plethysmography and peak oxygen
uptake
Abbreviations as in Figs. 2, 3.

goboooboooboooobooobooooooo
0omrdo.18M

jnoooooooooogo

gobooboobbooboobobooboon
gdodoobboo@mbobooooooooooboo
gooooob:rgo2100000000O0ODODO
gooooooobo:.r0o400opnobbobon
:rgooobobooooom

J Cardiol 2001 Oct; 38 4+ 203-209



(ml/kg/min)
et L L L L L L L
28 o)
26 °o o B
®
24 3
o [0}
o
Q22 A ° [ee] -
> o o
3 ® oo
@20 7 o o i
o
18 1 B
00
16 1 B
o
14 L] L] L] T T T L) T

SKBF-FR

Fig. 5 Relationship between calf skin flow reserve mea-
sured by laser Doppler flowmetry and peak oxy-
gen uptake
Abbreviations as in Figs. 2, 3.
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