The Usefulness of Cold Stimulation as a
Provocation Test for Coronary Arterial Spasm in
Patients with Angina Pectoris at Rest
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Table 1. Results of provocation tests and coronary angiography
Coronary angiography
Spontaneous Hyper- : :
No. Age Sex pgtt:ck stir?x?lllgtion venﬁation Ergonovine Exercise site of spasm  organic stenosis
1 49 M 45lorCM51 NG 1L 4-61 NE NG NE NE
2 47 M IINF4-6] NG NG NE IIMF 4-6] NE No. 4,7,8:75%
3 48 F HWF|I1-31 NG NG NE IIIMF5,6) NE Normal
4 45 M IINF|1-41 NG NG NE IIIIF|1-47 NE No. 1:100%
No. 6,7, 8:90%
5 5 M IHNFforIL2-5] NG NG NE 1 IMmLF12-5) NE No. 9: 75%
6 43 F IL4-6TUIIF] NG 1-51 NE NG NE Normal
7 48 M CM51 NG NG NE NG NE Normal
8 59 M 1-61IIF] NG NG NE IIF | NE No. 6, 7: 75%
No. 9,10,12:90%
9 47 M 2-51 NG NG NE 561 NE No.2,3,7:75%
No. 11:90%
No. 12, 13:99%
10 65 M L,211mMF5,6) NG NG NE IHIWF 3-5] NE No. 6:90%
11 51 F HOMF56]or NG NG NE IImF5,6) NE Normal
NASA 1
12 64 M HOmF1,IL6| NG NG NE IImF 2-6 | NE No. 4:99%
13 54 M HOMmF{IL56)] NG NG NE IImF 5,6 No.2* Normal
14 53 M IL5,61% NG NG 1L5,6 1 NG No. 9 Normal
15 55 M CM51% NG NG IHIF | NG No. 2 Normal
16 55 M IImMF? NG NG IHME 1 NG No. 2 Normal
17 62 M 3-5{ NG NG 35 NG No. 6,11,13*No. 14 : 75%
18 55 M IIIF 1 (@atAMI) NG NG HIF | NG No. 1, 2,4,9"No. 2, 4:100%
No.3:75%
19 37 M 1-61 NG NG 2-4 1 NG No. 7 Normal
20 63 M 4-6
IIIIF : Negative T NG NG mF13-6) HMF] No.2 No.6:75%
21 49 M IIHWF3-51 NG NG IIMF3-51 2-41 No.7 No.7:75%
22 48 M TIImMF45] NG NG 3-61 IImF45] No.8" No.7:75%
23 66 M CM51tor4-6) NG NG 561 4,5 No. 2, 3,7 No. 1, 7:99%
No. 10: 90%
24 60 M IIIF56) NG NG ImF | IIIF 4-6 ) No. 9, 13No. 12: 90%
25 74 M CM51% 3,41 NG NE NG NE NE
26 48 M I1F56] 1,21 1IF56] NG NE 11 NE No. 6:75%
27 33 M CM51 HmFt NG NE NG NE Normal
28 62 M CM5) 4,5 4,5 NE 11mF4,5) NE No.2,4,512:75%
29 70 M IImF1 IImF 1 NG NE IIHF4,5)] No.2 No.2:90%
No. 7,13:75%
30 46 M 3-61 2-61 NG NE 1HHmF3-6tor} No.6 Normal
31 50 M 1-4torIIMF 56} 561 NG NE NG No.6 No.6:75%
No. 9:909%
32 48 F 4-6 ] 4-6 ) NG 4-6| IIMF56] No.7 No.3,7:75%
33 54 M LHF? MF 56 1NG IImF561 NG No. 13 Normal
(at AMI)
34 66 M IIIIF? 5,6 NG HmMFIIL56) [1HF5,6 )] No. 2 Normal
35 49 M 1ImF| IIHF | NG HmF56] ITMF56)] No.3 No.3:99%
No. 4:100%
No. 6:75%
36 48 M IIIF? nmFE 1t NG NG 2-4 ) No. 13 No.7:75%
(at AMI) No. 13:90%
37 4 M 1L4-6) IL,2-4|* NG 2-6 IHMF3-51] No.7 No.7:75%&100%

* Spontaneous coronary vasospasm was observed, and coronary vasodilatation was induced by cold
stimulation.
** Coronary angiography during cold stimulation test was not done, but coronary spasm was provoked in
left anterior descending artery (No. 7) by ergonovine maleate.
NG, negative ; NE, not examined ; M, male; F, female; 1, ST elevation; |, ST depression; AMI,
acute myocardial infarction; 1-6, Vi-s; L, .VL; F, .VF
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Table 2. Hemodynamic changes induced by cold stimulation test in control and patients with angina

pectoris

Control (n=10)

Cold stimujation test
negative (n=24) positive(n=13)

Baseline
Blood pressure (mmHg)

systole 147.1+£20.8 132.0%+24.1 146.8+27.0
diastole 83.8+8.6 89.9+20.9 77.6%9.1
Heart rate (beats/min) 76.7£12.5 67.5%10.9 63.2£14.5
Rate pressure products (mmHg/min) 10290+ 2761 10108 £2475 8377+ 2574
Changes induced by cold stimulation test
ABlood pressure (mmHg)
systole 22.2+11.2 33.9%19.5 28.9116.0
diastole 9.4%9.0 14.9110.3 13.2%+10.3
AHeart rate (beats/min) 2.1+4.4 5.518.6 5.6%5.2
A Rate pressure products (mmHg,/min) 1096 £1068 3369 %2439 2594 £ 1880
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Table 3. Hemodynarmics at the end of cold stimulation and treadmill tests

Cold stimulation test

Treadmill test

SBP 173.7£21.2 157.7+25.6
(mmHg) L NS |
DBP 96.5+17.6 78.3x14.7
(mmHg) L NS |
. 67.0+9.5 115.2%16.5
(beats/min) p<0.005
RPP 115801937 18283 £4469
(mmHg/min) p<0.005

n=6, mean:z:t SD

Both tests were positive in these six patients with significant coronary stenosis.

Table 4. Hemodynamic changes from control in cold stimulation and ergonovine

tests
Cold stimulation Ergonovine positive group
positive group (n=13) (n=16)
ASBP (mmHg) 28.9%+16.0 11.0+14.9
‘ p<0.01 |
ADBP (mmHg) 13.2%+10.3 5.3+8.2
L p<0.05 |
AHR (beats/min) 5.6%5.2 2.5+4.9
L NS |
ARPP (mmHg/min) 2594 £1880 1166 1487
L p<0.05
mean=SD
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Table 5. Relationship between the presence of
coronary stenosis and the result of cold
stimulation test

Cold stimulation test

positive negative
Coronary present 8 14
artery
stenosis none 4 9
p>0.05

Table 6. Relationship between the presence of
coronary stenosis and the results of
ergonovine test

Ergonovine test
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Fig. 1. Changes in the size of coronary artery induced by cold stimulation and ergonovine

injection.
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Fig.2. Coronary vasodilatation induced by cold stimulation test in case No.l7. Left
coronary angiogram in .control (a), during cold stimulation (b), during ergonovine test (c)
and after isosorbide dinitrate (d).
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anginal attack and the results of cold stimulation

test.

Table 7. Relationship between the mode of
spontaneous angina attack and results
of cold stimulation test

Mode of Cold stimulation test
spontaneous —

angina attack positive group negative group
Eercise in the early 9 13
morning
Exercise in the day
time 8 11
Sleep at night 7 13
Exposure to cold* 6 1
At rest in the day
time 6 12
After the meal 1 3

*p<0.01
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The Usefulness of Cold Stimulation as a Provocation Test for Coronary Arterial Spasm in
Patients with Angina Pectoris at Rest ~ Kazuyuki Iuchi Department of Internal Medicine (I),
Kanazawa University, Kanazawa 920 — J. Juzen Med. Soc., 93, 855—867 (1984)

Key words: Angina pectoris, Coronary arterial spasm, Cold stimulation test, Ergonovine
Abstract

In order to clarify the usefulness of cold stimulation as a provocation test for coronary arterial
spasm, cold stimulation (CS), hyperventilation (HV) and exercise (EX) tests were performed in
eighteen patients with rest angina pectoris and nineteen with rest and effort angina pectoris.
Ergonovine maleate (EM) was done in seventeen of these patients. Ten patients with atypical
chest pain and normal coronary arteries were served as control group. The diagnostic sensitivity
evaluated by electrocardiographic findings was 35 % with CS, 8% with HV and 94% with EM.
The sensitivity of EX was 38 % in patients with angina pectoris and normal coronary arteries.
When evaluated by measuring coronary arterial diameter change in coronary angiogram, the
sensitivity was 47% with CS and 94% with EM. There was no significant difference between
these sensitivities of the CS and EM tests evaluated by electrocardiographic and coronary angio-
graphic findings. Coronary angiogram during the CS test did not show hypercontractility in
all cases of CS negative group at all, while it recognized coronary vasodilatation in 4 cases of
them. There was no significant difference between CS positive group and CS negative group in
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age, sex, severity of coronary artery disease and hemodynamic changes during the CS test.
However, the sensitivity of the CS test was closely related to the history of spontaneous angina
pain at exposure to cold air. Furthermore, the occurrence of spontaneous angina attack was
more frequent in CS positive group than in CS negative group. These findings suggest that the
data of the CS test depends upon the degree of coronary vasotonus and that CS is a useful
nonpharmacological provoking test to aid in the diagnosis of coronary arterial spasm.



