Journal of Cardiology 1994; 24: 257-261

BR[EESREDHAEDEIZL  Induction of Coronary Artery Spasm by
> BEERRABROFAM Combined Cold Pressor and Hyperven-
tilation Test in Patients With Variant

Angina
HEK EBIE Hiromasa SHIMIZU
= # K Jong-Dae LEE
A HZz Masayuki YAMAMOTO
Err —%k Kazuo SATAKE
FENL Bz Akiyoshi TSUBOKAWA
N FeAE Norio KAWASAKI
ZILKEF Tacko SUGIYAMA
FRE AFE Hiroyasu UZUI
FH Fi# Takanori UEDA
oA & Toru NAKAMURA

Abstract

To examine whether or not a combination of nonpharmacologic provocative tests potentiated the occur-
rence of coronary spasm, the cold pressor test combined with hyperventilation was studied in 22 consecu-
tive patients with variant angina admitted to our hospital. After a 12-lead electrocardiogram and blood
pressure were recorded, the patient was asked to hyperventilate vigorously at a rate of 30 respirations per
min for 6 min under continuous electrocardiographic monitoring. Immediately after hyperventilation, the
cold pressor test was performed with the patient’s right hand submerged in ice water for 2 min. In some
patients who showed a positive response to the combined test, a hyperventilation and cold pressor test was
performed on another day. Positive response (ST segment elevation=0.1 mV) to the combination test
was seen in 18 of 22 patients (82%). Positive response to the hyperventilation test was seen in seven of 11
patients (64%). The response to cold pressor test was all negative in seven patients. The onset of electro-
cardiographic changes by the combined test occurred an average of 120 sec (30-240 sec) after the end of
hyperventilation, whereas the onset by hyperventilation test occurred an average of 210 sec later (60-370
sec). These results suggest the combination of the cold pressor test and hyperventilation test potentiated
the occurrence of coronary spasm. The combined cold pressor and hyperventilation test is a powerful and
useful nonpharmacologic provocative test for coronary artery spasm in patients with variant angina.
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Table 1 Clinical and angiographic findings and individual results of provocative tests in 22 patients

Coronary

Combination test

P&Il\tlls-nl (";‘fse) Sex arteriography — v Hyperventilation ~ Cold pressor
1 66 M CX 50% + TavL + -
2 63 M Normal + TI, 111 aVF + ND
3 47 M Normal + T1,aVL Vs + ND
4 66 M Normal + TIL, III, aVF + ND
5 75 M Normal + TI1, 111, aVF + ND
6 49 F LAD 75% + TVis + ND
7 60 M Normal + TII, 111, aVF + ND
8 50 M Normal + TVs, Ve - -
9 66 M CX 90% + TVs, Vs — -

10 55 M LAD 25% + TV, Ve - -
11 60 M RCA 25% + TIL, 111, aVF — ND
12 44 M LAD 50% + TVis ND -
13 63 M LAD 25% + TIL 11, aVF ND -
14 48 M Normal + TIL 111, aVF ND -
15 62 M RCA 50% + TIL10L, aVF ND ND
16 66 M LAD 50% + TIL, 111, aVF ND ND
17 71 M RCA 90% + TVas ND ND
18 61 M LAD 50% + Vs, Vs ND ND
19 64 M CX 25% - - ND ND
20 52 M LAD 75%, RCA 50% - - ND ND
21 51 M Normal - - ND ND
22 44 M LAD 25% - - ND ND

LAD =left anterior descending artery; RCA =right coronary artery; CX=circumflex; ECG =electrocardiography; T=ST elevation;

+ =positive; — =negative; ND=not done
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Fig. 1 Onset of electrocardiographic changes caused by hyperventila-
tion test and combined test

The onset of electrocardiographic changes by the combined
test occurred an average of 120 sec (30-240 sec) after the end
of hyperventilation, whereas the onset by hyperventilation test
occurred an average of 210 sec later (60-370 sec).
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Fig.2 Interval from the end of hyperventilation to the onset of elec-
trocardiographic changes by the hyperventilation test and the
combined test

The interval from the end of hyperventilation to the onset of
electrocardiographic changes was reduced by performing the
cold pressor test in six patients with variant angina. Vertical
lines show +SD.
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