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Adverse Cardiovascular Effects of Nitrous Oxide: It is not all about
Hyperhomocysteinaemia
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Once admired for its supposed safety,
nitrous oxide is presently blamed to increase
adverse cardiovascular effects through
augmenting
plasma
homocysteine
concentrations (1, 2). Hemodynamic alterations
following the administration of nitrous oxide
are extremely complicated and sometimes
contradictory. Enhanced venous return, arterial
pressure, pulmonary and systemic vascular
resistance, cardiac output, pupillary dilation
and diaphoresis occur under nitrous oxide
administration
consistent
with
sympathomimetic properties of nitrous oxide
(3). Conversely, reductions in arterial pressure
are also probable, especially in patients with
coronary artery disease. Nitrous oxide can also
depress myocardial contractility due to
decreased availability of Ca2+ for contractile
activation; yet, myocardial relaxation kinetics
remains intact (4). In the presence of a volatile
anesthetic, nitrous oxide decreases MVO2
(Myocardial
oxygen
consumption)
and
myocardial O2 extraction which may
exacerbate myocardial ischemia during
concomitant reductions in arterial pressure in

patients with coronary artery disease.
Consequently, it could be conjectured that
probable adverse cardiovascular effects
following nitrous oxide administration are
variable and consequent of a multi-variable
phenomenon rather than a single variable such
as increased levels of homocysteine. Studied
purely focusing on the effects of nitrous oxide
are difficult to conduct due to the numerous
confounding factors.
In
a
study
by
Myles
et
al.,
hyperhomocysteinemia has been introduced as
the source of the adverse cardiovascular effects
of nitrous oxide. However, in this study,
increased inspired oxygen concentrations were
used to overcome arterial desaturation (1).
Given the fact that a constant volume and flow
rates are used throughout the anesthesia in a
particular
patient,
increasing
the
concentrations of oxygen would be associated
with decreased delivered nitrous oxide and
volatile anesthetic concentrations due the
dilution effect. This would alter the total and
instantaneous nitrous oxide and volatile
anesthetic delivery to the patients affecting the
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results of the study. In the meantime, another
confounding factor is the “Carrier Gas
Composition”. Vaporizer output is influenced
by the composition of the carrier gas, i.e.
oxygen, nitrous oxide or air, which flows
through the vaporizer (5). Nitrous oxide is more
soluble than oxygen in the halogenated liquid
within the vaporizer sump, changing the
composition of carrier gas would be associated
with different steady-state values altering the
amount of the delivered volatile anesthetic (6).
Increased or decreased amounts of the

delivered volatile agents play a major role in
the hemodynamic and cardiovascular events
both intra- and post-operatively. Factors that
contribute to the characteristic steady-state
response resulting when various carrier gases
are used include the viscosity and density of
the carrier gas, the relative solubility of the
carrier gas in the anesthetic liquid, the flowsplitting characteristics of the specific
vaporizer, and the concentration control dial
setting (6).
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