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Abstract
Abstract
Introduction: We describe a patient with minimal cardiac risk factors who developed transient myocardial ischemia and complete heart block
demonstrated on electrocardiography in the setting of recent esophagectomy likely caused by coronary vasospasm. The ischemic changes on
ECG resolved within minutes following administration of glycopyrrolate, suggesting increased vagal tone leading to coronary vasospasm as a
possible etiology. Coronary vasospasm is an uncommon cause of myocardial ischemia in the perioperative period. Anesthesiologists should be
aware of coronary vasospasm as a clinical entity and its management when confronted with new-onset myocardial ischemia in the perioperative
period. Written informed consent was obtained from patient prior to submission of this case report for publication.
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Introduction
Coronary vasospasm is a rarely seen and unpredictable cause of
myocardial ischemia, particularly in the setting of recent non-cardiac
surgery. Patients experiencing this complication typically have no
significant cardiac history, and are often assessed as low risk for
development for major cardiac events on common risk stratification
scores [1]. We present the first reported case of coronary vasospasm
successfully treated with glycopyrrolate following Ivor-Lewis
esophagectomy.
Case presentation
A 59-year-old female with a past medical history of esophageal
adenocarcinoma (T3 N0 M0), bipolar disorder, alcohol and tobacco
use disorder, and hy perlipidemia under went Ivor-Lew is
esophagectomy. Her pre-operative cardiac risk was deemed low based
on an RCRI score of 1 (awarded for high-risk thoracic surgery) and
lack of subjective functional limitation. Her last alcohol exposure was
one week prior to surgery. Intraoperative course was significant for the
development of mild subcutaneous emphysema of the right
hemithorax. Metoprolol 5 mg IV Q 4 hours was initiated per
institutional policy for atrial fibrillation prophylaxis. On
postoperative (POD) day 1, patient experienced sudden
lightheadedness and weakness following ambulation from bed to
chair. Her blood pressure was 90/70, heart rate 30-40; complete heart
block with junctional escape on telemetry (Figure 1). Transcutaneous
pacer pads were applied. 12-lead ECG demonstrated ST elevation in
inferior leads (II, III, AVF) and reciprocal ST depression in lateral
leads with persisting complete heart block (Figure 2), at this time 0.4
mg of glycopyrrolate was administered with rapid resolution of

hypotension and bradycardia. Repeat ECG following glycopyrrolate
administration showed interval development of an accelerated
junctional rhythm (Figure 3). Serial ECGs demonstrated
spontaneous resolution of ST changes and AV block within 10
minutes of the initial event (Figure 4); and the patient also endorsed
resolution of symptoms. Bedside transthoracic echocardiography
following the event showed no structural defects, wall motion
abnormalities or impaired cardiac function. Serial troponins were
negative x3 and there was no overt electrolyte derangement at the
time of the event. A cardiology consult was sought at this time; per
cardiology recommendations patient was placed on a low-dose
nitroglycerine infusion for one day with plans for elective left heart
catheterization as an outpatient. There was no recurrence of
symptoms or abnormalities noted on telemetry, and the patient
denied having had similar symptoms in the past. She was discharged
from the ICU to telemetry floor on POD 4, and discharged from the
hospital on POD 8 with home isosorbide dinitrate, smoking cessation
counseling and planned outpatient cardiology for possible left heart
catheterization and evaluation for ICD placement, however patient
was thereafter lost to followup with cardiology.
Discussion
Major adverse cardiac events (MACE) are responsible for significant
morbidity and mortality in the perioperative period following noncardiac surgery, with incidences ranging up to 1 MACE event per 33
hospitalizations [2]. Several cardiac risk stratification models are
currently used and have demonstrated efficacy in the prediction of
MACE in most elective non-cardiac surgical patients [3]. Despite this,
vasospasm has emerged as a possible cause of MACE in patients with
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Figure 1: Telemetry; Complete Heart Block with Junctional Escape Rhythm

Figure 2: Electrocardiogram, Inferior STEMI with Complete Heart Block

Figure 3: Electrocardiogram, Inferior STEMI with Complete Heart Block and
Accelerated Junctional Rhythm (+5 minutes glycopyrrolate)

Figure 4: Electrocardiogram, Resolution of Abnormal Rhythm (+10 minutes
glycopyrrolate)

low risk scores and relatively benign cardiac histories [1]. Vasospasm
is considered a major cardiac event, and has been associated with
cardiac arrest, myocardial infarction and the development of
malignant arrhythmias [4]. Diagnostic criteria for “definite”
vasospastic angina emphasize transient episodes of ischemic
symptoms and ECG changes which are typically responsive to
nitrates; particularly in the absence of other organic coronary artery
disease [5]. Vasospasm may also be elicited utilizing provocative tests
during angiography.
There is a possible genetic propensity to the development of coronary
vasospasm; increased incidence has been observed in the Japanese
population [6, 7]. Cigarette smoking has been shown to be the only
known preventable risk factor [8]. The predominant proposed
mechanisms for the development of vasospasm include smooth
muscular hyperreactivity and increased vagal tone [9] Episodes are
commonly provoked by certain triggers which include: recent
stimulant use, alcohol withdrawal, magnesium deficiency, nonselective beta-blockade and hyperventilation [10, 11]. There is a low
threshold for diagnostic coronary angiography to exclude significant
fixed coronary obstruction [12]. Current management emphasizes
avoidance of triggers and smoking cessation [13]. Acute episodes may
be treated with nitrates [14] and then prevented with low-dose
calcium channel blockade [15]. Patients who have experienced
cardiac arrest or unstable arrhythmia attributed to coronary
vasospasm may benefit from placement of an implantable

cardiover ter-defibrillator [16]. In the setting of recent
esophagectomy new onset atrial fibrillation is not uncommon, and
has been associated with significant surgical morbidity and mortality
[17].
Many institutions (including ours) include prophylactic metoprolol
as part of a post-esophagectomy protocol; however, evidence
regarding the efficacy and risks of this practice are limited.
The etiology in our patient is multifactorial; her history of tobacco
use, recent alcohol cessation and hyperactive vagal tone related to
surgical dissection were likely contributing factors. Owing to its
disinhibitory effects on the SA and AV nodes, glycopyrrolate has been
widely used for years in the prevention and treatment of bradycardia
[18]. Given the efficacy of our patient's reaction to the administration
of the anti-muscarinic drug glycopyrrolate, it is possible that vagal
hyperreactivity may have played a role. This is the first reported case
of coronary vasospasm after esophagectomy; additionally, we
successfully utilized glycopyrrolate in treatment of the complete atrioventricular block secondary to coronary vasospasm.
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