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Case Report
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ST elevations (STE) in the perioperative setting can result from a number of different etiologies, the most common and feared
being acute coronary syndrome (ACS). However, other causes should be considered, as treatment may differ depending on the
diagnosis. Here, we describe a case of STE and ventricular tachycardia in a patient at high risk for ACS. The patient had a prior
diagnosis of coronary vasospasm; however, given pre-existing risk factors, much consideration and deliberation occurred prior to
electing conservative therapy. This report provides an overview of perioperative vasospasm and other causes of STE, which

anesthesiologists should be aware of.

1. Introduction

Coronary vasospasm, also known as Prinzmetal angina, has
been reported in patients receiving general anesthesia and
regional anesthesia [1]. This may result in myocardial is-
chemia and ultimately hemodynamic collapse [2]. Suspected
triggers include catecholamine release, vasoconstrictor
medications, redistribution of blood flow, and increase in
blood pH [3].

Coronary vasospasm usually manifests with severe chest
pain, mimicking acute coronary syndrome. However, this is
often not evident in an anesthetized patient. Although the
most common cause of ST elevations (STE) in the peri-
operative setting is acute coronary syndrome (ACS), alter-
native diagnoses should be considered to ensure the patient
does not undergo unnecessary and invasive investigations
[4]. ST-changes in coronary vasospasm usually last less than
15 minutes, with the electrocardiogram (ECG) spontane-
ously returning to baseline [5].

In this case, we describe a patient with a previous di-
agnosis of coronary vasospasm, with multiple risk factors for
acute coronary syndrome, who developed ST elevations and

wide complex tachycardia. We review the differential di-
agnosis of STE and criteria for distinguishing between the
different diagnoses. Written consent for publication was
provided by the patient.

2. Case

A 60-year-old transgender woman presented for bilateral
orchiectomy for gender reassignment surgery. Her past
medical history included non-Hodgkins lymphoma treated
with chemotherapy, Hodgkins lymphoma treated with ra-
diation, hypertension, and dyslipidemia. She had previously
undergone bariatric surgery in 2005, with no perioperative
complications. All preoperative laboratory work was within
normal limits.

Since 2010, the patient has experienced multiple episodes
of angina which were investigated with myocardial perfusion
imaging tests (MIBI), transthoracic echocardiogram (TTE),
and coronary angiograms, all of which were negative for
evidence of myocardial ischemia. The most recent MIBI and
TTE were 2 months prior to surgery, both of which
were unremarkable. Salient preoperative cardiovascular
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medications included isosorbide mononitrate, aspirin, and
metoprolol, which ultimately helped to improve her chest
pain.

On preoperative evaluation, the patient reported good
exercise tolerance, with no chest pain or shortness of breath
with exertion. Her physical examination was unremarkable
with a BMI of 32.6 and normal vital signs. She was deemed
appropriate for surgery and underwent general anesthesia.
There was no hemodynamic instability during the case, and
no ECG changes were noted prior to extubation. Blood loss
during the case was minimal, and she appeared well re-
suscitated. At the end of the case, she was breathing
spontaneously without support at a rate of 17 and was
extubated. Moments later, a number of ectopic beats were
identified on the ECG tracing, with transient ST-segment
changes. These changes were new in comparison with her
baseline; therefore, a 5-lead ECG was displayed on the
monitor. Leads IL, III, and aVF demonstrated profound STE
(>3 mm), with leads V5 and aVL having clear ST-depres-
sions and T-wave inversions. Approximately 30 seconds
after STE were noted, and the patient’s ECG progressed into
a wide complex ventricular tachycardia, lasting between 15
and 30 beats, before returning to ST elevations in leads IT, ITI,
and aVF and ST-depressions in reciprocal leads. The patient
transitioned between STE and wide complex tachycardia on
four separate occasions, lasting a total of 6minutes.
Throughout this event, radial pulse was palpable; however,
no arterial line was in place. Therefore, it remains unclear if
hypotension occurred, although noninvasive blood pressure
taken every minute during this period of time, measuring a
systolic blood pressure not lower than 105mmHg. Due to
residual effects of the anesthesia, the patient was unable to
verbalize whether she had chest pain during the episode. Of
note, during these episodes of wide complex tachycardia, the
patient was completely still eliminating the possibility of
artifact contributing to the ECG tracing. Unfortunately, no
ECGs were obtained from the operating room, as the cardiac
arrest cart was being mobilized, the cardiology team was
being called, and the patient’s stability was prioritized. The
monitor alarm history was reviewed; however, the ST-
changes that were observed on the 5-lead ECG during the
event were not recorded fully, only 3 lead interpretations
were available.

As the patient had a number of risk factors for ACS, the
cardiology team was called to the OR to assess the patient for
cardiac catheterization. By the time the STEMI team arrived,
the ECG changes had resolved. A bedside transthoracic
echocardiogram (TTE) was performed after STE and
tachycardia resolved, which revealed normal biventricular
function and no significant wall motion abnormalities.
Blood work was sent immediately to assess for electrolyte
abnormalities, and with all laboratory values remaining
within normal limits compared to the preoperative period.

Given the self-limited STE and recent preoperative stress
test being negative, the diagnosis of coronary vasospasm was
made. The case had been planned to be ambulatory surgery;
however, she was admitted for monitoring overnight with
telemetry. Home medications (isosorbide mononitrate and
metoprolol) were continued with isosorbide mononitrate
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changed to twice daily dosing. She remained asymptomatic
during the admission without further ECG changes or ar-
rhythmia and was discharged the following day.

3. Discussion

Coronary vasospasm can present in a number of ways in-
cluding STE, ventricular arrhythmias, asystole, and brady-
cardia. This may result in myocardial ischemia and possibly
hemodynamic collapse [1]. When assessing STE in the
perioperative setting, a number of conditions should be
considered including ACS, pericarditis, Takotsubo cardio-
myopathy, and coronary vasospasm. Figure 1 demonstrates
an approach to STE in the perioperative setting [6]. Careful
assessment of the patient should be undertaken to ensure the
correct diagnosis is made, with treatment pathways varying
substantially.

The etiology of coronary vasospasm in the perioperative
setting is unclear, although it is likely associated with cat-
echolamine release, vasoconstrictor medications, redistri-
bution of blood flow, and increase in blood pH [3]. There are
limited reports of coronary vasospasm in the context of
extubation in the literature. In this case, it is suspected that
extubation triggered catecholamine release with subsequent
vasospasm, thus leading to STE and ventricular tachycardia.
Although there is a lack of data of its benefits, one might
consider a deep extubation for patients at high risk of
coronary vasospasm in an attempt to prevent the sympa-
thetic drive that can be associated with extubation.

Treatment of coronary vasospasm includes nitroglycerin
in the acute setting, with calcium channel blockers and long-
acting nitrates used as long-term treatments [7]. In this
circumstance, the spontaneous resolution of ECG changes
and hemodynamic stability in the postoperative setting
warranted no nitroglycerin acutely. Additionally, she had
neither further arrhythmias nor ST-changes during her
admission. Given she remained asymptomatic both prior to
and following the surgery, she was discharged on the twice
daily isosorbide mononitrate and metoprolol with plans to
follow-up with her outpatient cardiologist and to discuss the
addition of calcium channel blockers for prophylaxis. Her
last coronary angiogram was in 2010, with all vessels being
patent. Her outpatient cardiologist will determine whether a
repeat angiogram is indicated.

From a prevention perspective, there have been a
number of case reports outlining coronary vasospasm in the
perioperative setting in the context of abrupt cessation of
vasodilators [8-10]. Although our patient continued her
nitrates up until the surgery, she still experienced suspected
coronary vasospasm. The severity and duration of her va-
sospasm may have been attenuated given that she had
continued her nitrates preoperatively.

A number of factors made this case challenging. Firstly,
the patient had a number of risk factors for coronary artery
disease including sex, age, hypertension, dyslipidemia, BMI,
exogenous hormone use, and previous thoracic radiation for
lymphoma. Secondly, coronary artery spasm is suspected to
be associated with ischemic heart disease, and the patient
had been suffering from coronary vasospasm for many years
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FIGURE 1: Approach to perioperative ST elevations: *LBBB may be intermittent or rate related. **Evidence or right heart strain on ECG
includes new right axis deviation, right bundle branch block, S wave in lead I, Q wave in lead III, and T-wave inversion in lead III. The most
common ECG finding with pulmonary embolism is sinus tachycardia. Other findings include T-wave inversions in V1-V4, prominent R
wave in V1, clockwise rotation (shift of transition point R> S, closer to V6), and right atrial abnormality. ECG: electrocardiogram, TTE:
transthoracic echocardiogram, TEE: transesophageal echocardiogram, LOC: level of consciousness, LVH: left ventricular hypertrophy, and

BP: blood pressure.

[L1]. Finally, the stress of surgery also placed the patient
higher risk for cardiac events [12]. As a result, careful
decision making was required to determine whether a
coronary angiogram was necessary given the patient’s risk
factors and clinical setting. After review of her prior ex-
tensive diagnostic testing, it was deemed that this case of
STE and wide complex tachycardia was likely secondary to
acute vasospasm. This was supported by the rapid reso-
lution of the STE, without residual ischemic changes on
the ECG or wall motion abnormalities on bedside TTE
[5, 13]. Therefore, both the anesthesiology and cardiology
teams determined that coronary vasospasm was most
likely and felt comfortable in not pursuing further diag-
nostic testing unless symptoms reoccurred. It is important
to note that this decision should not be taken lightly, given
the clinical consequences of untreated acute coronary
syndrome. This case highlights coronary vasospasm as a
cause of both persistent and self-limited ST-elevation ECG
changes aside from ACS that perioperative providers
should be aware of.

Conflicts of Interest

The authors declare no conflicts of interest.

Authors’ Contributions

Patrick Lindsay (MD), Rachel Frank (MD), and Marvin
Chang (MD) took care of the patient and wrote the man-
uscript. Edward A Bittner (MD) and Sheri Berg (MD) wrote
the manuscript.

References

[1] Y. Nagayoshi, H. Kawano, S. Kojima et al., “Significance of
coronary vasospasm in the perioperative management of non-
cardiac surgery,” Circulation Journal, vol. 76, no. 8,
pp. 1965-1971, 2012.

A. Sidi, L. Dahleen, and A. Gaspardone, “Coronary vasospasm
during anesthesia induction: awareness, recognition, possible
mechanisms, anesthetic factors, and treatment,” Journal of
Clinical Anesthesia, vol. 20, no. 1, pp. 64-69, 2008.

M. M. Anderson, J. Gooi, K. Bhagwat, and C. Bain, “Coronary
vasospasm as an unexpected cause of intraoperative hemo-
dynamic instability and cardiac arrest,” The Annals of Thoracic
Surgery, vol. 100, no. 3, pp. 1086-1089, 2015.

B. J. Maron, J. A. Towbin, G. Thiene et al., “Contemporary
definitions and classification of the cardiomyopathies: an
American Heart Association scientific statement from the
council on clinical cardiology, heart failure and transplan-
tation committee; quality of care and outcomes research and



(10]

(11]

(12]

(13]

functional genomics and translational biology interdisci-
plinary working groups; and council on epidemiology and
prevention,” Circulation, vol. 113, no. 14, pp. 1807-1816, 2006.
H. Kishida, Y. Tada, N. Fukuma, T. Saitoh, Y. Kusama, and
J. Sano, “Significant characteristics of variant angina patients
with associated syncope,” Japanese Heart Journal, vol. 37,
no. 3, pp. 317-326, 1996.

L. B.-H. Rodrigues, A. Batista, F. Monteiro, and J. S. Duarte,
“ST-segment elevation during general anesthesia for non-
cardiac surgery: a case of takotsubo,” Brazilian Journal of
Anesthesiology (English Edition), vol. 65, no. 5, pp. 403-406,
2015.

E. Ornek, D. Ornek, S. N. Murat, and M. Turfan, “Angio-
graphic documentation of coronary artery spasm induced by
anesthesia,” Journal of Anesthesia, vol. 24, no. 3, pp. 452-455,
2010.

W.J. Kostis, W. M. Suh, and I. F. Palacios, “Acute myocardial
infarction caused by multivessel coronary spasm due to cal-
cium channel blocker withdrawal,” Catheterization and
Cardiovascular Interventions, vol. 78, no. 2, pp. 229-233, 2011.
R. L. Lange, M. S. Reid, D. D. Tresch, M. H. Keelan,
V. M. Bernhard, and G. Coolidge, “Nonatheromatous is-
chemic heart disease following withdrawal from chronic in-
dustrial nitroglycerin exposure,” Circulation, vol. 46, no. 4,
pp. 666-678, 1972.

H. Teragawa, K. Nishioka, Y. Fujii et al., “Worsening of
coronary spasm during the perioperative period: a case re-
port,” World Journal of Cardiology, vol. 6, no. 7, pp. 685-688,
2014.

A. Maseri, A. L’ Abbate, G. Baroldi et al., “Coronary vasospasm
as a possible cause of myocardial infarction. A conclusion
derived from the study of “preinfarction” angina,” New En-
gland Journal of Medicine, vol. 299, no. 23, pp. 1271-1277,
1978.

P. J. Devereaux and D. 1. Sessler, “Cardiac complications in
patients undergoing major noncardiac surgery,” New England
Journal of Medicine, vol. 373, no. 23, pp. 2258-2269, 2015.
E. B. Hanna and D. L. Glancy, “ST-segment elevation: dif-
ferential diagnosis, caveats,” Cleveland Clinic Journal of
Medicine, vol. 82, no. 6, pp. 373-384, 2015.

Case Reports in Anesthesiology



