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Follow-up Provocation Test in Patients with Coronary Artery Spasm

Byung Hee Oh, M.D., Young Keun On, M.D,, Ha Jin Lim, M.D,, Dong Woon Kim, M.D.,
Dae Won Sohn, M.D., Myoung Mook Lee, M.D,, Young Bae Park, M.D,,
Yun Shik Choi, M.D,, Jung Don Seo, M.D., Young Woo Lee, M.D.
Department of Internal Medicine, Seoul National University, College of Medicine, Seoul, Korea

Background : Recurrent or persistent angina in patients with coronary artery spasm is relati-
vely common, despite antianginal medication, however, its exact cause of chest pain remains
elucidated.

Methods : In order to evaluate the role of persistent coronary artery spasm in such patients,
18 patients(M : F=14 : 4, age 38—71 yrs) with coronary arteriographically proven coronary
arterial spasm received follow-up coronary arteriography and same provocationa test using
intravenous ergonovine, intracoronary acetylcholine or intracoronary ergonovine administration.

Results . Upon follow-up provocation test, coronary artery spasm was demonstrated only
at the same site as before in 10 patients(56% ), at the same site as well as another different
site in 3 patients(17% ), and only at different site in 3 patients(17%). In one patient, coronary
artery spasm couldn’t be provoked upon follow-up provocation test. Progression of coronary
artery disease were found in 5 patients(28% ) ; at same site as that of spasm in 2 patients
and at different site in 3 patients.

Conclusions . In patients with angiographically proven vasospastic angina, recurrence of
anginal pain seems to be attributed mostly to the recurrence of the coronary artery spasm
at consistent location and partly to newly developed fixed coronary artery stenoses.

KEY WORDS : Follow-up coronary arteriography - Vasospastic angina * Follow-up provoca-
tion test.
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Table 1. Clinical characteristics

#E AW FLPA] o8 #FH FHe] &
Qso] XNaud §2 19H4F BFIXYE ¥
HF5Y A FLHAE XA 184 & D=
i BERAZ2FET 1EL YT 20709 (5~46
AQ)olYT AT ABL HHF 554 (38~714])
A FA7E 149, G237 450U

2.9 9

LA} niraeA A E Holx 4843 o] A
of £¢ X3t1, #5Y A8 FLAANEE acety-
Icholine #F} 5, ergonovine 5, ergonovine
AFAY FAF I7HAE o] &3 7Hssd
ALY FYF F3 FLHALE AAFAT Acety-
Icholine F#AAbe F@FHE 20ug, 50uge
Aoz Fo3yon FAFHNE 20ug 50
ug, 100ug &0 2 Fodtd 28 F AEH =9&d
N PSR o BFH HFo] LAY aceryl-
choline %<& A3t} Ergonovine 35 #¢
ZAALE 50ug, 100ug, 200ugS B AW FALG F 28
9 A48% 29¢E NP3k Ergonovine #F
W] 2o $2AxE 10ug 33 SAFHOE &
FAY FAR F o8 F AW 235 Y3}
AL fo3 #F5Y Yol LAYSA ergonovine
ZFe FAAL. AT FHNEL 15%

Case Age/Sex Nature of chest pain CHOL Medication(mg/day)
No 8 Ist 2nd (mg/dl)  Ca antagonist  Nitrates Others
Diltiazem Isordil Nicorandil
1 69/M R R 229 180 - 15
2 54/M R=E R>E 248 180 30 -
3 48/M R>E R 230 180 30 -
4 38/F R=E R 157 90 30 -
5 49/M R R 183 180 30 -
6 44/M R R 215 180 - 15
7 45/'M R=E R 145 180 30 -
8 60/F R R 197 90 30 -
9 57/M R>E R>E - 180 30 -
10 65/M R=E R 229 180 120 -
11 44/M R R 223 90 30 -
12 62/M R=E R=E 230 180 30 -
13 50/M R R 233 90 30 -
14 61/F R R 193 90 30 -
15 50/M R R 120 90 - 15
16 71/M E R 229 180 - 15
17 61/M R R 137 90 30 -
18 62/M E E 156 180 30 -

CHOL : serum cholesterol R : resting angina E . exertional angina
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Table 2. Spasm location and EKG changes

Case Spasm_location Associated EKG changes
No AgelSex Ist 2nd 1st 2nd Remarks
1 69/M  pRCA PRCA STe 2,3, F SAME IC Ach
2 54/M  dRCA dRCA STd 2,3,F NONE IC Ach
3 48/M  pLAD pLAD STe V1-4 SAME 1C Ach
4 38/F pLAD pLAD STdV3-6  SAME IC Ach
5 49/M  pRCA pRCA NONE NONE IV Erg
6 44/M  mRCA mRCA STd 2,8, F STe2,3,F IV Erg
7  45M plLAD pLAD STe V1-6 SAME spon. spasm/IC Erg?
8 60/F pRCA pRCA/dRCA NONE NONE IC Ach
9 57/ mRCA mRCA/dRCA STe 2, 3, F STe 2,3,F, V14, 1,L IV Erg
10 65/M  pRCA pRCA/mRCA STe 2,3, F SAME IC Ach?
11 44M pRCA dRCA non-Q AMI IV Erg/IC Ach
STd 2, 3, F, V4-6 & T inv.
12 62M pRCA - STe 2,8, F — IC Ach/—¥
13 50/M pRCA pRCA STe 2,3, F SAME IC Erg/spo. spasm®)
14 61/F pRCA/dRCA SAME STd 2,3, F SAME C Ach
15 50/M pLAD mLAD/mLCX STe V4-6 STe 2, 3, F, V4-6 spon. spasm/IC Erg®
16 71/M  pRCA PRCA STe 2,3, F SAME IC Ach
17 61/M  pRCA NONE STe 2,8, F NONE IC Ach/IC Erg®
18 62/M  mLAD pLAD STe V1-3 SAME Spon. spasm/spon. spasm
1) Disease progression from insignificant lesion to 54% stenosis at spasm site
2) Newly developed stenosis at different site from spasm : mLAD 50%

4)
5)
6)

p - proximal, m : mid, d : distal

RCA  right coronary artery, LAD ! left anterior descending artery
STe . ST segment elevation, STd : ST segment depression
Ach : acetylcholine, Erg . ergonovine, spont . spontaneous

ol g9l BEWUAY A7t JOouA ANEY
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528 A 2} nitrate 0] T A H(Table 1).

wEY AY LA A3 56%0 10494 1
Zpo} 22 AR FUE BEH E o Ant Ho]
FLEHAL o] JHE WSt E Ao AT FFE

Disease progression/new stenosis at different site from spasm : pRCA 88%, mRCA 85%
Disease progression with AMI : 95% fixed lesion

Disease progression at different sites . mLAD 75%, mRCA 30%
F/U test with negative Ergonovine test but new fixed lesion at mRCA 50%

Bgon 34 (17%)ME Y59 2 tE BF
B B9 A] Aol FEHUIL 31(17%)NA 1
A7 o e #EY F9oA F-bo] fud
Atk FA 1de e 23 HAM] Aol fFEE A
FAch AT FLT FHNA #FH FHo] f
e ASE F 1392 73% JoH(Table 2, Fig. 1).
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Fig. 1. Chronological changes of spasm location.
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DIFFERENT
3

NONE §&
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Fig. 2. Disease progression in 5 patients(28%) : 50%
or more narrowing of luminal diameter not relie-
ved by nitroglycerin.

1L Gensini 5°] YFXAYES T3 TH3IIeH
58 olgjd A5 A AFH WA Pire F4
sy o 9% 1A AT A Fa9
HEo AZHPe Fo Aoz Hogios),

A BEE Aol vlE fevetE HRe
TN B Ao Yo NET HaH
2 Aoz 4R gey oA FY BAFY
24 E Bole 34 AZAAFTo] Aga H
st £2 WER Yede Ae2x FFE F
9&‘;}9-”)_

Waters 5o ©t2H o|FFPAZ L 1 AHZF 82
%A AEH #YL HIE e Aoz &
A5 121%) Previali 5 FFHW P&l 9
ol A AR B Y {FLFA dRest

AZZATe wE dFdtn BusiQod. §H
Bott-Siverman §-& #5 ¥ AN WH3F
A8E e EFNE BFYW ZFHo AL
BFPRISO Ozaki §& |9} o] F4go] A
e A5 ZE A B 29& 2 A4
FEHALE 33 Adste B B-bo] ALt
45 84%A 12 A ¥ T4 2
AAE ¥3E Boln A5 A A= ¥sr}
AALew, 16%04 13 HA = bE T4
AAE W3 £7& Holn #FY ZFY¥:E g
oA LB BuPH?. olgF ATE
ergonovine FAAAA] HAE STEE W3l
Zpol7t o™ 1AHAIA o] B- FL X oA A
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