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Evaluation of Coronary Flow
Reservein Patients With Vasospas-tic
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Objectives. The presence of microvascluar impairment was evaluated in 154 patients with vasospastic
anginaidentified by the acetylcholine provocation test.

Methods. Coronary flow reserve was evaluated with a Doppler flow guidewire in 128 vessels of 72
patients with chest pain, but no significant coronary stenosil less than 50% stenosisCand no clinical factors
that affect coronary flow reserve. Coronary flow reserve was obtained from the ratio of adenosine triphos-
phate-induced maximum/baseline averaged peak velocity. These vessels were classified into 2 categories
according to whether acetylcholine-induced vasospasm was positive or negative. Vasospasm positive was
defined as more than 90% stenosis provoked with chest pain and/or ischemic ST change. Positive vessels
were subdivided according to focal or diffuse vasospasm. These vessels were also classified into 2 other
categories according to whether vasospasm in the distal artery was positive or negative.

Results. Coronary flow reserve was significantly lower in vessels with vasospasm than in vessels with-
out vasospasm in patients without vasospasl 2.9+ 0.8 vs 3.6+ 1.0, p[ 0.0005] Coronary flow reserve
was significantly lower in vessels without vasospasm in patients with vasospasm than in vessels without
vasospasm in patients without vasospasrl 3.0+ 0.8 vs 3.6+ 1.0, pd 0.0300 There was no significant dif-
ference in coronary flow reserve between vessels with vasospasm and vessels without vasospasm in
patients with vasospasi 2.9+ 0.8 vs 3.0+ 0.8, p 0.80 There was no significant difference in coronary
flow reserve between focal and diffuse vasospastl 3.2+ 0.8vs2.9+ 0.8, pO 0.3C1 Coronary flow reserve
was significantly lower in vessels with vasospasm in the distal artery than in vessels without vasospasm in
the distal artery() 2.8+ 0.8vs3.4+ 1.0, p0 0.004C1

Conclusions. Patients with vasospastic angina have microvascular impairment in both vessels with
vasospasm, and vessels without vasospasm. Microvascular impairment is prominent in vessels with
vasospasm in the distal artery.

J Cardiol 2000; 36 11 170 27
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Fig. 1 Angiograms showing demonstrable cases of diffuse vasospasml arrowslin the left anterior
descending arter /! leftCand right coronary arterifl rightO
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Fig. 2 Angiograms showing demonstrable cases of focal vasospasml arrowslin the left anterior

descending artery leftCand right coronary arteria rightd

Fig. 3 Angiograms showing demonstrable cases of vessels with vasospasm in the distal artery
O arrowslin theleft anterior descending arteriy) leftCand right coronary arter{ right
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Fig. 4 Angiograms showing demonstrable cases of vessels without vasospasm in the distal artery
O arrows(in theleft anterior descending arter ] leftCand right coronary arteryl rightO

Table 10 Clinical characteristics

Patients with vasospasm Patients without vasospasm

0nO 380 0 0nO340 0 pvalue
Mae 28 740 20 620 NS
Aggl yr0 O 63+ 11 51+ 11 0 0.0001
Total cholesterold mg/diC O 187+ 29 197+ 28 NS
HbA {1 %[ 52+ 0.1 52+ 0.1 NS
Current smoker 1M 290 210 NS
Pre medication
0 O Cacium blocker 171 450 a9 260 0.09
0 O Nitrate 171 450 150 0.005
0 O ACE inhibitor 180 030 0.06
00O -blocker 0 0 NS
O O Antiplatelet 19 500 210 0.007

Continuous values are meant SD.O0 O 0 %.
ACE0 angiotensin converting enzyme.
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Table 20 Vessel characteristics

Vesselswith vasospasm  Vessels without vasospasm

On0 530 O 0 n0 750 pvaue
Vessel distribution
0 O Left anterior descending artery 31 37 NS
O O Left circumflex artery 10 15
0 O Right coronary artery 12 23
Form of spasm
O O Focal 8 O O
0 O Diffuse 45 O g
Distal spasm 201 55%0 O 3%0 O
Acetylcholine dosgl u g, meant SDO 59+ 32 79+ 28 0.0007

[] Baseline APV

p=0.0005 Maximum APV

M crr

60 —
(cm/sec)
50 |
40 |-
30

20 — 48

1

Vessels without vasospasm
in patients without vasospasm

(n=58)

Vessels with vasospasm

(n=53)
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CO000000C00000000000OwmseAPVO
mAPVOOO0O0O00000O0O0000C00O00O0O0O0
coooooobOooOooboooooooobooooo
O00000MO03.0+ 0.8vs 3.6+ 1.0, pO 0.03; Fig.
6L
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Fig. 5 Comparison of coronary flow dynam-
ics between vessels with and without
vasospasm in patients without
vasospasm
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[] Baseline APV

I p=0.03 Maximum APV
36 M crr
60 - t 45
(cm/sec) 327 30
50 3 oia
13.2 - 4
40
3
30 - 11.8
+
0l 7 2
10 - 1 Fig. 6 Comparison of coronary flow dynam-
ics between vessels without vaso-
Y : - 0 spasm in patients with and without
Vessels without vasospasmin  Vessels without vasospasm in
patients with vasospasm patients without vasospasm vasospasm
(n=17) (n=58) Abbreviationsasin Fig. 5.
[] Baseline APV
: p=0.8 . Maximum APV
60 M crr
B 35.1 33.0 75
(cm/sec) . 29 " ::o
50 12.4 + 13.2 0.8
0.8 4
a0
3
30 125 11.8
+
+ +
20 48 7T‘ 2
10 b 1 Fig.7 Comparison of coronary flow
dynamics between vessels with and
0 - — 0 without vasospasm in patients with
Vessels with vasospasm Vessels without vasospasm in
(n_53) patients with vasospasm VaSOSpasm
- (n=17) Abbreviations asin Fig. 5.
p=0.0009
f 1 [] Baseline APV
| p=0.01 | 35 Maximum APV
60 3.3 82 ¥ 7 5 McFR
(cm/sec) 36.7 31 1.1
50 — 107 o8
4
40
3
30
20 2
10 1
0 " 0
Super positive Positive Negative Super negative
(n=17) (n=36) (n=20) (n=55)

Fig. 8 Comparison of coronary flow dynamics between 4 subgr oups accor ding to grade of spasm
Abbreviationsasin Fig. 5.
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in the distal artery in the distal artery
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