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Espasmo coronário no pós-operatório de cirurgia de revascularização do miocárdio: relato de caso e
revisão concisa da literatura

Coronary spasms after coronary artery bypass
surgery: a case report and concise review of the
literature

Abstract:
Coronary artery spasms may occur as a serious

complication during trans-operative and immediate
postoperative periods of coronary artery bypass surgery
(CABS). The small number of cases reported is responsible
for making it difficult not only to choose an adequate
treatment but also to determine risk factors that might be
responsible for its incidence. Coronary artery spasms have a
multifactorial character, sudden appearance and must be part
of the differential diagnosis of acute myocardial infarction
and low output syndrome among patients submitted to heart
surgery. We describe a case of a patient submitted to CABS
with extracorporeal circulation who presented
electrocardiographic alterations suggesting acute myocardial
infarction during the immediate postoperative period but was
diagnosed as having coronary artery spasms shown by a
coronary catheterism performed afterwards. The patient was
treated successfully with intracoronary vasodilators with good
evolution over short and medium terms.

Descriptors: Coronary disease. Spasm. Myocardial
revascularization. Coronary vasospasm.

Resumo:
O espasmo de artéria coronária (EAC) pode ocorrer como

uma grave complicação na revascularização do miocárdio
(RM), no período intra e pós-operatório imediato. O pequeno
número de casos relatados na literatura dificulta o tratamento
adequado e reconhecimento dos fatores que possam
desencadear essa complicação. O EAC tem caráter
multifatorial, aparecimento súbito e deve entrar no
diagnóstico diferencial como causa de infarto agudo do
miocárdio (IAM) e síndrome de baixo débito em pacientes
submetidos às cirurgias cardíacas. Apresentamos o caso de
um paciente submetido à cirurgia de RM com circulação
extracorpórea que apresentou alteração eletrocardiográfica
sugestiva de IAM, no pós-operatório imediato, quando foi
realizado cateterismo cardíaco que demonstrou EAC. O
paciente foi tratado com sucesso com vasodilatadores
intracoronarianos e teve boa evolução a curto e médio prazo.

Descritores: Coronariopatia. Espasmo. Revascularização
miocárdica. Vasoespasmo coronário.
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INTRODUCTION

Coronary artery Spasms (CAS) are rare but may occur as
a severe complication in the coronary artery bypass surgery
(CABS) and are seen as an important cause of acute
myocardial infarction (AMI) in the intra-operative and
immediate postoperative periods (IPO) [1-3].

The small number of published cases makes treatment
and recognition of risks associated to this complication
difficult [2].

In this work, we present the case of a patient who was
submitted to on-pump coronary artery bypass surgery who
presented with positive deflection of the ST segment
suggestive of AMI in the immediate postoperative period,
when a heart catheterism (CAT) was performed demonstrating
CAS. Included is a concise review of the literature.

CASE REPORT

A 47-year-old female patient presented typical precordial
pain over a three-month period. She arrived in the hospital
emergency department with a strong precordial pain, cold
sudoresis, vomits and hypotension. After a physical
examination and echocardiography, AMI was diagnosed
with positive deflection of the ST segment from V1 to V4,
D1 and AVL. The patient evolved with hemodynamical
instability, followed by cardiorespiratory arrest and was
successfully revived. After spontaneous return of the
circulation, the use of thrombolytic agents was opted for.
Her clinical evolution was good and she was discharged on
the 7th day after hospitalization.

After the acute phase, echocardiography showed non-
specific ventricular depolarization, as well as left branch
blockade (Figure 1 A). A hemodynamical study performed
during hospitalization indicated injury to the right coronary
artery (RC) of 70%, ulcerated plaques in the anterior
descending (AD) and circumflex (CX) arteries of approximately
95% and 50%, respectively, and the left ventricle presented
apical paralysis and inferior hypokinesia, indicating the need
for elective surgical treatment.

The surgery was performed by medium sternotomy, with
cardiopulmonary bypass lasting 85 minutes and anoxia for
40 minutes. Systemic hypothermia at 28 ºC was established
with myocardial protection using a hypothermic anterograde
blood cardioplegic solution at intervals of 20 minutes with
warmed reperfusion. Distal anastomoses of the left internal
thoracic artery to the AD and saphenous grafts to the RC
and the left marginal arteries were performed. During surgery
normal calibers of coronary arteries and the presence of
diffuse atherosclerotic plaques were observed.

After admission to the intensive care unit the patient
presented alterations of the echocardiogram with a positive

deflection of the ST segment at V1 and AVL, together with
negative deflection of the ST segment at DIII (Figure 1B),
followed by hemodynamic instability. Treatment with
vasoactive drugs (noradrenaline) and an increase in the
coronary vasodilator dose were chosen, but without
improvement of the hemodynamic state or the
electrocardiogram. The patient was then submitted to
cinecoronariography which demonstrated spasms of the AD
(Figure 2 A) but with all grafts pervious. At this moment,
administration of intracoronary vasodilators was opted for
giving a good clinical response with restitution of the
primitive arterial caliber (Figure 2B).

Hemodynamic stabilization and normalization of the ECG
(Figure 1C) occurred. The patient was discharged from the
ICU on the 2nd postoperative day and from hospital on the
8th postoperative day. The patient evolved well and is
asymptomatic eight months after the operation.

Fig. 1A – Preoperative period

Fig. 1B – Immediate postoperative period before re-study

Fig. 1C – 1st postoperative period
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DISCUSSION

The sudden appearance of hemodynamic instability in
the immediate postoperative period of CABS may be caused
by CAS [1,2] with characteristics including a sudden onset
of hypertension associated with arrhythmias or not,
occasionally bradycardia, widening of the QRS complex or
positive deflection of the ST segment and, in the majority of
cases, good response to intravenous or intracoronary
vasodilators [1,2].

Fig. 2A - Anterior descending artery with spasm. Contrast
injected in the left internal thoracic artery. 2B - Anterior
descending artery after injection of coronary vasodilators in
the left internal thoracic artery

The mechanism of CAS has been known for a long time
go. In 1959, Prinsmetal described for the first time a type of
reversal angina caused by changes in the coronary vagal
tonus [3]. In 1972, Bentivoglio reported AMI caused by
CAS in 22 patients, but without angiography confirmation
[3]. In 1977, Oliva et al. confirmed CAS angiographically [3].
Several authors published similar reports, but none of them
managed to establish a causal relation between CAS and
ischemic events [3]. Does AMI occur before or after the
spasm? This question is difficult to respond as there are
few studies that demonstrate this relationship. Vicente et al.
demonstrated angiographically a case of CAS preceding
the thrombotic event of AMI [4].

There are several factors that may predispose patients
to CAS in the intra- and postoperative periods of heart
surgeries including the existence of coronary atheromatosis.
There are reports in the literature of CAS in apparently normal
coronary arteries [4]. The excessive use of vasoconstrictor
agents has also been correlated to a higher incidence of
spasms. Other factors related to CPB or to the surgical
procedure used increase the incidence of events, including
cooling of the patient and the excess of calcium and
potassium used in cardioplegic solutions. Other factors
related to tissues such as endothelial injury and the actions
of serotonin and endogenic histamine may also influence
the genesis of CAS [1].

The incidence of CAS is more common among Asiatic
individuals than Caucasians [2]. Koshiba et al. [2] studied
the clinical-surgical profile of 115 cases of CAS related to
heart surgery. The average age of the patients was 64 years,
with 94% of the cases over 50 years old. Men were the most
affected (84%). In respect to risk factors, systemic arterial
hypertension, prior angina and smoking were the
commonest. Most events were identified in the intraoperative
period (76%) with 11% in the immediate postoperative period.
Other factors that can contribute are inadequate anesthesia
(23%), vasopressor agents (22%) and mechanical
stimulation, among others.

A previous angiographic diagnosis must be made in the
course of CAS refractory to medicinal therapy with the aim
of obtaining the exact diagnosis [3]. CAS is normally found
in only one vessel, but may occur in several arteries
simultaneously [4,6].

The treatment of CAS must be individualized and
adapted to clinical conditions and may range from
conventional therapy with nitrates and calcium channel
antagonists to mechanical support or re-establishment of
CPB, when diagnosed during surgery [1-6].

In this case, the presence of severe and diffuse coronary
injury, hypothermia in the intraoperative period, the use of
potassium in the cardioplegic solution and the handling of
the AD to perform anastomoses, may have been the involved
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