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Coronary artery spasm is often re
ported in the perioperative period1 - ll •

Myocardial ischemia caused by coro
nary artery spasm as characterized by
ST-segment elevation occurs suddenly
and is not preceded by an increase in
blood pressure or heart rate. This may
frequently result in premature contrac
tions, atrioventricular block, severe hy
potension and even cardiac arrest. We
report a case of coronary artery spasm
occurred 4 times during a noncardiac
surgical procedure.

Case History

A 65-year-old man (weight 56 kg,
height 160 em) was scheduled for
colonostomy for a sigmoid concer. The
patient had no history of ischemic
heart disease. No abnormal finding
was noted in the recent chest X-ray,
electrocardiograph and other labora
tory data. Physical examination re
vealed also no special finding. The
patient was premedicated with 3 mg
midazolam and 0.5 mg atropine intra
muscularly one hour before induction
of anesthesia. In the operating room,
a needle was inserted at the LI-L2 in
terspace and an epidural catheter was
placed cephalad through the needle.
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Anesthesia was induced with 5 mg
increments of midazolam. Following
loss of consciousness, vecuronium of
8 mg was administered intravenously
and the tracha was intubated unevent
fully with only a slight change in
blood pressure and heart rate. Anes
thesia was maintained with a combina
tion of epidural anesthesia and general
anesthesia with isoflurane, nitrous ox
ide and oxygen. Ventilation was con
trolled to maintain the Paco2 between
35 and 40 mmHg. Epidural anesthe
sia was induced with 6 ml of 2%
lidocaine, following a test dose of 2
ml of 1% lidocaine. Fifteen minutes
after injection of the lidocaine, arte
rial blood pressure gradually decreased
from 120/60 to 80/40 mmHg and
the heart rate from 90 to 70 bpm.
The hypotension was treated with a
rapid intravenous fluid infusion and
dopamine of 5 ttg·kg-l·min-l. Arte
rial blood pressure gradually increased
to 120/50 mmHg and was maintained
between 130/80 and 120/50 mmHg.
Two and a half hours after the start
of the operation, ST segment eleva
tion appeared suddenly in lead II.
One minute later, QRS complex widen
ing, multifocal VPC and a short run
of ventricular premature contractions
(VPC) appeared (flg.L) and arterial
blood pressure then decreased to 60/40
mmHg. Since coronary spasm was sus
pected, 0.2 mg bolus of nitroglycerin
was injected over 10 min and followed
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Fig. 1.

by a continuous infusion at a rate of
0.5 ttg·kg-l·min-l. Lidocaine 1 mg-kg"!

was administered for the arrhythmias.
Three minutes later, the ST segment
elevation had returned to baseline and
the electrocardiogram again showed si
nus rhythm at a rate of 70 bpm. Then
minutes after the first episode, a sim
ilar episode recurred again associated
with VPC and VT. Diltiazem 10 mg
and lidocaine 1 mgkg"! were immedi
ately administered. Two minutes later,
the ST segment elevation and ventric
ular dysrhythmias disappeared and the
electrocardiogram again showed sinus
rhythm. Other two episodes occurred
in the later period of anesthesia. In the
third and fourth episodes, slight ST
elevation appeared merely and disap
peared within one minute. An infusion
of 0.5 ttg·kg-l·min-l of nitroglycerin
and 3 ttg·kg-l·min-l of diltiazem were
maintained throughtout the period of
anesthesia. Postoperatively, the ECG
remained within normal limits and
serum enzyme levels (SGOT, LDH,
CPK) were within normal range. No

further episode of coronary spasm oc
curred in the perioperative period.

Discussion.

Sudden ST segment elevation oc
curred suspecting coronary spasm dur
ing general anesthesia in a patient
without an antecedent increase in
heart rate or systolic blood pressure.
Although exact diagnosis requires ar
teriographic demonstration of rever
sal coronary obstruction, the hemo
dynamic and reversible electrocardio
graphic changes impressed us strongly
for it.

It is suggested that coronary spasm
is due to constriction of coronary vas
cular smooth muscle cells triggered by
alterations of the autonomic nervous
system, an increase in intracellular cal
cium ions, and vasoactive subst.ancesl'.
During general anesthesia, the most
important risk factor is an autonomic
nervous system instability. Stimulation
of the sympathethic nervous system,
e.g. light phase of anesthesia, hypoxia,
and administration of cathecolamine or
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atropine, can induce coronary spasm.
Hyperventilation, which influences in
tracellular calcium ions, may play an
important role in the production of
coronary spasmlO ,12 . In our case, Paco

2

was maintained within normal range.
Refractory excitation of the sympa
thetic nervous system responded to
either hypotension or vagal stimula
tion played a important role in the
production of coronary spasm. It has
been shown that an epidural block af
fects the coronary spasm1,3 ,7 ,8 ,1l . Coro
nary spasm under epidural or spinal
anesthesia be classified into groups ac
cording to denervation of the cardiac
sympathetic nervous system 1. One
group is those with cardiac sympa
thetic nervous system blockade and the
other is those without cardiac sym
pathetic nervous system blockade. In
our case, cardiac sympathetic nerves
were not blocked because the epidu
ral catheter was inserted at the LI-L2
interspase. In group without cardiac
sympathetic nervous system blockade,
compensatory vasoconstriction is seen
above the level of sympathetic block
ade, presumably in an effort to offset
the reduction in peripheral resistance
caused by the block. This reflex sym
pathetic activity would involve the car
diac sympathetic nerves causing coro
nary vasoconstriction and consequent
ischemia".

Several papers have reported cases
of coronary artery spasm during ab
dominal surgery under epidural anes
thesia supplemented with intravenous
dopamin1,3 ,8 ,1l . The administration of
catecholamine, which stimulates alpha
adrenergic receptors, to treat a de
crease in arterial pressure due to sym
pathethic nervous system blockade and
relative predominancy of the parasym
pathetic nervous system by the epidu
ral block induces the development of
coronary spasm. Most patients with
variant angina are over the age of 40
and male. These patients have a high

incidence of significant atherosclerotic
coronary artery stenosis. This seems to
indicate that coronary spasm is some
how related to atherosclerosis. Risk
factors include hyperlipidemia, hyper
tension, smoking, and diabetes mellitus
related atherosclerosis-e.

The consequences of coronary artery
spasm induced ischemia require rapid
treatment. Significant and prolonged
vasospasm may lead to acute myocar
dial infarction and sudden circulatory
arrest and death'v", Administration of
nitroglycerin and calcium antagonists
may prevent coronary spasm. Con
tinuous infusions of nitroglycerin at
a rate of 0.5 to 1.0 ttg·kg-l·min-l
have been recommended for its pro
phylaxis. In our case, recurrent attacks
occurred in spite of a nitroglycerin in
fusion at a rate of 0.5 ttg·kg-l.min-l.
This dose might have been not suffi
cient to prevent coronary spasm. Al
though administration of nitroglycerin
promptly relieves coronary spasm, this
has not consistently resolved ST seg
ment changes, hypotension, or arrhyth
mias. Calcium antagonists which dilate
large coronary arteries are as effec
tive as nitroglycerin and are useful to
relieve coronary spasm5 ,7 - 9 .

In summary, a case of coronary
spasm occurring non-cardiac surgery is
described. Recurrent coronary spasm
occurred during the anesthesia period.
Nitroglycerin and a calcium antagonist
were effective in management of the
coronary spasm.

(Received Nov. 14, 1991, accepted for
publication Feb. 24, 1992)
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