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Effect of Recurrent Coronary Artery Spasm on
Left Ventricular Contractile Function

Jong-Min Song, M.D,, Young-Bae Park, M.D., Sang-Hyun Kim, M.D.,
Kyung-Soo Sohn, M.D., Kyoo-Rok Han, M.D,, Ki-Hoon Han, M.D,,
Hyo-Soo Kim, M.D,, Cheol-Ho Kim, M.D., Dae-Won Sohn, M.D,,
Byung-Hee Oh, M.D., Myoung-Mook Lee, M.D., Yun-Shik Choi, M.D.,
Jung-Don Seo, M.D., Young-Woo Lee, M.D.
Division of Cardiology, Department of Internal Medicine, College of Medicine, Seoul National University,

Seoul, Korea

Background : Myocardial contractile dysfunction is often noticed without myocardial infarc-
tion, it may be due to myocardial stunning or hibernation. There are several case reports
of myocardial stunning in paticnts with variant angina, but effect of recurrent myocardial spasm
on myocardial contratile function in human is not well established.

Methods : To evaluate the effect of recurrent spasm-induced myocardial ischemia on myocar-
dial contractile function, we analyzed the ejection fraction(by area-length method) and regional
wall motion(by centerline method) at before and after intracoronary nitroglycerin in variant
angina group and control group.

Variant angina group consisted of 15 patients(LAD ; 10 patients, RCA ; 5 patients) and
normal control group consisted of 6 patients.

Resuilts . Ejection fraction increment after nitroglycerin infusion was not significant in normal
control group, but that in variant angina group was significant(p<{0.05).

Pre-NG shortening fraction of LAD territory on both RAO and LAO view in patients with
spasm in LAD was significantly lower than that in patients without spasm in LAD(RAO ; p<0.
05. LAO ; p<<001). On LAO view, pre-NG shortening fraction of LAD territory in 6 patients
with spasm and without significant fixed lesion was lower than that in patients without spasm
in LAD(p<<0.05).

Shortening fraction increment after nitroglycerin infusion in LAD territory on both RAO
and LAO view was significant in patients with spasm in LAD(RAO ; p<<0.05, LAO ; p<001),
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but that in LCX or RCA territory and that in LAD territory of patients without spasm in

LAD was not significant. Shortening fraction increment after nitroglycerin infusion in RCA

territory on LAO view was significant in patients with spasm in RCA(p<{0.05), but that in
LAD or LCX territory and that RCA territory of patients without spasm in RCA and was

not significant.

Conclusion . These observations suggest that recurrent coronary artery spasm results in rever-

sible dysfunction of the ventricular global and regional contractility, and myocardial stunning

may be the cause of this phenomenon.

KEY WORDS : Variant angina - Myocardial stunning - Coronary artery spasm.
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Fig. 1-1. A case of the patient who has spasm in mid LAD.
Left column : basal coronary angiogram & after intracoronary ergonovine provocation test
Middle column : RAO view(LVG at end systolic phase)
Right column : LAO view(LVG at end systolic phase)
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Fig. 1-2. A case of the patient who has spasm in mid LAD.
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Fig. 2. Pre-NG ejection fraction & Post-NG ejection fraction.
(a) Control Group (b) Variant angina Group
* 1 p<0.01
Table 1. Shortening fractions(%) in LAD territory(RAO veiw & LAO view)
. . Spasm with
Control Variant angina Spasm only fixed lesion
RAO Pre-NG 20.23 + 6.51 14.71 + 5.89* 15.62 = 5.52 13.35 £ 7.01
Post-NG 20.26 = 5.49 19.32 + 4.54 19.93 + 5.21 18.41 + 3.86
LAO Pre-NG 13.35 + 3.03 8.21 + 3.25%* 9.06 + 3.33* 6.94 = 3.11%*
Post-NG 14.47 + 438 1518 + 2.68 16.17 = 1.89 18.70 + 3.27

a) Control . No spasm in LAD(n=11)

b) Variant angina : Patients who have spasm in LAD(n=10)
¢) Patients who have only spasm in LAD without significant fixed stenosis(>75% )(n=6)
d) Patients who have both spasm and significant fixed stenosis in LAD(n=4)

# 1 p<0.05 vs control ** [ p<{0.01 vs control

oM RAOAA 9 ¢#FH FH X E NG FAF
Fh AT FF FAHE AT gy FAH
o2 fodAe gt 28, LAOYAM Y &
T FgdAME FAT TA A2 £F9 G40
ARAH(p=0.0431). ThE FAoME gnde F4
ol gtk ¢5 #EW FFH dZo] QI &
(16%B)AME 85 F9dME NG 4% &

Value . Mean+ SD

g% T2 AS £FY Fdo] #FHA gtoy
LAO 9] A8 A Yo He NG FHF F98
F7H7F QA ol o] EF o HAs PR o FE
AFol ANY #AE o] b TFH | = ol FollA
718 gz HAHT(Fig. 6, Fig. 7).
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Fig. 3. Shortening fractions in LAD territory(RAO veiw & LAO view).
*: p<0.05 vs control **: p<<0.01 vs control
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Fig. 4. Shortening fractions(%) in RAO view.
Upper column : Patients who have spasm in LAD
Lower column : Controls who have no spasm in LAD

*: p<0.05
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Fig. 5. Shortening fractions(%) in LAO view.
Upper column : Patients who have spasm in LAD
Lower column : Controls who have no spasm in LAD
* 1 p<0.01
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Fig. 6. Shortening fractions(%) in RAO view.
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Lower column : Controls who have no spasm in RCA

oF 9o A MAM3) FEHE AR AR QIAE
A3 2AEE AL B8 Mathias! V& 208
Az FE5Fl AARY AFFAN TH] G
ARNE FAA 2d¢ 2 5994 gAx=GeH an-
terolateral wall & apical wallol] akinesia7} YW &
Aol A Thallium-201 HAME A9 #Fe 3ol
3L nitrates$} nifedipine2. 2 X 53 A3 1047
o FAH FEFN € AAdx ool 3EH
Hugtdo £3 Fournier'? 52 A% §5 2
Aoz WYk xtoA B 2gded BF
AZE BFEHT A2 EH HAVY anterosep-
tal, apical walloll A hypokinesiaZ7} 11 2.1} diltiazem,

aspirin, nitroglycerin analogue® 2A78% 3 4

»omx ¥

o 4z o I K

12 o

£ SEES AHNT F 025D G
BRATIE AE 168 BEso YAA o2 HA 4

Zo] Folx 1A7ke) 4 A
T, Adtd 42 F%E Y9 A2 E wiphenyl
tetrazolium chlorideZ @ M3ted AT HArte] FA7)
Aes FHIAL WA, AT BB AE
Yol AZ71EE 29 & A& AAEIA Y.
EF, Triana'¥ 52 AEY L 525 A2 10
5S¢ UA BFAE TEHHAA OH radical

scavenger ¢! N-2-mercaptopropionyl glycine(MPG) &

— 86 —



25

20

15

10

1§

10

45 35
/ 40 B\ﬁ
30
35
30 25
25 B_”//—@ 20
20 15 /
15 l
10
10
5 5 )
o 0
LAD territory LCX territory RCA territory
40 35
35 30
30 25
25
20
20
15
15
10 10
5 5
*h
0 0
LAD territory LCX territory RCA territory

Fig. 7. Shortening fractions(%) in LAO view.
Upper column : Patients who have spasm in RCA

Lower column : Controls who have no spasm in RCA

*:p<005 ** 1 p<001
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Fig. 8. Segmental shortening fractions(%5).
Upper column : Patients who have spasm in LAD

Lower column : Controls who have no spasm in LAD

*:p<005 **: p<001
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