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Editorial

Electrocardiographic changes in the ST segment during
anesthesia: Things to consider夽
Cambios en el segmento ST del electrocardiograma durante la
anestesia: en qué pensar
Juan Carlos Villalba G. ∗
Associated editor of the Colombian Journal of Anesthesia, Cardiovascular Anesthesiologist, Manuela Beltran University,
Bogotá, Colombia

Cardiac morbidity and mortality in non-cardiac surgery will
depend on associated factors and the type of surgery. The
incidence can be up to 30%, and the high prevalence of
heart disease in the general population requires constant
vigilance. Despite careful assessment and the control of triggering factors such as tachycardia, increases in catecholamine
and cardiac contractility levels may lead to an imbalance in
myocardial oxygen supply and consumption. Sudden electrocardiographic (EKG) changes in the ST segment may reﬂect
a myocardium where ﬂow and demand are up to the limit,
the manifestation of acute coronary syndrome (infarction,
angina), or plaque rupture in a patient with atherosclerosis.
However, in a large proportion of cases, these changes are transient and do not result in irreversible damage of the cardiac
muscle or a low output state. Coronary heart disease must be
the ﬁrst thing to rule out, which means that any change in the
ST segment must prompt a clear diagnosis and appropriate
management in the event coronary heart disease is conﬁrmed.
It is important not to ignore other conditions or diseases
that may surface during anesthesia. In general, changes are
found to occur during intubation, and during the course of
surgery because of catecholamine elevations, hypotension or
bleeding.

A common characteristic is coronary, vasospasm produced
by the catecholamine release of as a result of a stimulus. In most cases, catecholamine release is associated with
increased catecholamine sensitivity in the coronary endothelium, as is usually the case in patients with polyneuropathies,
where the loss of nerve endings increases the response to catecholamines. Since the patient report by Dote et al.,1 a group
of patients with intense coronary spasms have been recognized. This pathology, called Takotsubo cardiomyopathy2 or
transient ventricular ballooning, may present more frequently
in older women under high stress. These patients have similar manifestations as those found in a coronary event: ST
elevation in the EKG, contractility changes and elevation of
enzymatic biomarkers (BNP being higher than troponins).3
In general, no associated coronary disease is found, unless
the disease coexists. However, the issue is not the presence of
coronary heart disease. Takotsubo cardiomyopathy is characterized by the presence of elevations in the apical leads and
ballooning in the EKG due to apical, anteroapical and infraapical hypo- or dyskinesis, with sparing of the basal segments.4,5
Apart from these conditions, there are causes of genetic
origin such as Brugada syndrome caused by a genetic mutation in the sodium channels. These patients present with
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arrhythmias, such as tachycardia and ﬁbrillation, which may
lead to sudden death. ST elevation is usually observed in leads
aVR, V1, a V3, with widening of the S wave greater or equal to
0.08 s, and T wave depression or elevation. A syndrome similar
to Brugada’s has been observed with excess administration of
propofol. Additionally, peridural anesthesia, the use of agents
like oxytocin, anti-arrhythmic medications in general, nitroglycerine, psychotropic agents, or the use of cocaine, have also
been documented.6–8
Other conditions associated with stress and increased catecholamine levels include variant angina, or Prinzmetal’s
angina.9 Anaphylactic conditions and stress states may give
rise to vasospasm, as is also the case with its treatment using
epinephrine, as well as the treatment for anaphylaxis.
Various mechanisms have been implicated in the genesis
of coronary vasospasm, which alter vasodilatation due to disturbed nitric oxide release. Vascular contraction is determined
by the increase in endogenous serotonin ligands, after the
inhibition of nitric oxide synthase. The interaction between
the autonomic nervous system, inﬂammation, nitric oxide
clearance, endothelial nitric oxide synthase regulation, and
the activity of RhoA/ROCK in the cells of the vascular smooth
muscles, and KATP channels, are some of the factors involved
in coronary vasospasm.10
In general, in all patients with a risk of a coronary event,
it is critical to examine carefully the predisposing factors
and the probability of a coronary syndrome occurring. We
consider the steps described by Bakker et al.,11 together with
steps to be taken during subsequent stages after the intraoperative occurrence of a coronary syndrome: (1) determine
active cardiac conditions before hand; (2) determine the risk
associated with the surgery; (3) determine exercise capacity;
(4) identify the existing clinical factors; (5) determine the
need for pre-operative testing (stratiﬁcation and/or biomarker
tests); (6) provide prophylactic agents (statins, beta-blockers,
calcium antagonists); (7) determine the need for implantable
deﬁbrillators or ventricular assist devices; (8) intraoperative
monitoring; (9) anesthetic and pain control; (10) timely diagnosis (EKG, biomarkers, echocardiogram, catheterization);11
(11) treatment targeted to the triggering etiology (use
of nitrate, oxygen, aspirin, clopidogrel, anticoagulants,
angiotensin converting enzyme inhibitors and/or coronary
angiography and revascularization),12 or, in cases of normal
or near-normal coronary arteries, use of calcium antagonists
and/or nitrates. In refractory cases, antiarrhythmic drugs or
implantable deﬁbrillators can be used when there is a risk of
sudden death. Strategies have been developed in order to avoid
new episodes of coronary vasospasm: Quit cigarette smoking,
use of calcium antagonists, nitrates, intravenous magnesium,
RhoA/ROCK inhibitors (Fasudil), statins, and implantable
cardiodeﬁbrillators in some cases. Additional strategies
include avoiding stress-inducing agents or situations,

including alcohol, cigarette smoking, catecholamines, muscarinic agonists, ergot alkaloids, prostaglandins, emotional
stress, and propranolol.10

Funding
None.

Conﬂict of interest
None declared.

references

1. Dote K, Sato H, Tateishi H, Uchida T, Ishihara M. Myocardial
stunning due simultaneous multivessel coronary spasms: an
review of 5 cases. J Cardiol. 1991;21:203–14.
2. Lopera LM, Restrepo CE, Lopera O, Mendoza JC.
Cardiomiopatía TaKotsubo en la unidad de cuidado
postanestésico. Rev Colomb Anestesiol 2012,
http://dx.doi.org/10.1016/j.rca.2012.05.003.
3. Sharma AK, Singh JP, Heist EK. Stress cardiomyopathy.
Diagnosis, pathophysiology, management, and prognosis. Crit
Pathways Cardiol. 2011;10:147.
4. Ahmed KA, Madhavan M, Prasad A. Brain natriuretic peptide
in apical ballooning syndrome (Takotsubo/stress
cardiomyopathy): comparison with acute myocardial
infarction. Coron Artery Dis. 2012;23:259–64.
5. Bryson EO, Frost EAM. Propofol abuse. Int Anesthesiol Clin.
2011;49:173–80.
6. Santambrogio LG, Mencherini S, Fuardo M, Caramella F,
Braschi A. The surgical patient with Brugada syndrome: a
four-case clinical experience. Anesth Analg. 2005;100,
1263–1263.
7. Walsh-Irwin C. Brugada syndrome. AACN. 2012;23:225–8.
8. Fodale V, La Monaca E. Propofol infusion syndrome: an
overview of a perplexing disease. Drug Saf. 2008;31:293–303.
9. Shah RV, Januzzi JL. ST-elevation alternans and nonsustained
polymorphic ventricular tachycardia in patients with
Prinzmetal (variant) angina. Circulation. 2010;121:1371–3.
10. Hung MJ. Current advances in the understanding of coronary
vasospasm. World J Cardiol. 2010;2:34–42.
11. Bakker EJ, Ravensbergen NJC, Poldermans D. Perioperative
cardiac evaluation, monitoring, and risk reduction strategies
in non-cardiac surgery patients. Curr Opin Crit Care.
2011;17:409–15.
12. Kushner FG, Hand M, Smith SC, King SD, Anderson JL,
Antman EM, et al. Focused Updates: ACC/AHA Guidelines for
the Management of Patients With ST-Elevation Myocardial
Infarction (Updating the 2004 Guideline and 2007 Focused
Update) and ACC/AHA/SCAI Guidelines on Percutaneous
Coronary Intervention (Updating the 2005 Guideline and 2007
Focused Update) A Report of the American College of
Cardiology Foundation/American Heart Association Task
Force on Practice Guidelines. Circulation. 2009;120:2271–306.

