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effect of anesthetic depth on complications during ophthal-
mic artery chemosurgery.

We agree with the theory that catheter manipulation
of the ophthalmic artery may stimulate trigeminal affer-
ents and cause a trigeminal reflex, resulting in respiratory
and cardiovascular complications. However, a few ques-
tions remain. Although all intracranial arteries are inner-
vated by trigeminal afferents, there are few reports of
trigeminal reflex during endovascular procedures involv-
ing other intracranial arteries.” Why does the trigeminal
reflex occur particularly in the internal carotid artery and
ophthalmic artery? What kind of trigger (e.g., pain stimu-
lus or stretching stimulus) causes these complications and
at what threshold? Research focusing on the mechanism
of these specific complications could help to prevent or
reduce them.
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In Reply:

We thank Drs. Nghe and Godier for their constructive com-
ments on our recent article! as they point toward a useful
alternative approach to the anesthetic problems seen during
ophthalmic artery chemosurgery. However, we disagree with
their conclusions.

We advocate using low-dose (0.5 to 1.0 ng/kg) intra-
venous epinephrine at the first sign of respiratory com-
promise during cannulation of the internal carotid or
ophthalmic artery.! The anesthetic is maintained using
1.0 to 1.2 minimum alveolar concentration (MAC) of
sevoflurane during the cannulation process, which prob-
ably attenuates the hemodynamic changes one would
otherwise expect from epinephrine. Typically, we see
a 20 to 25% increase in heart rate and blood pressure
lasting approximately 2 min, along with nearly instan-
taneous and complete correction of respiratory param-
eters. Most of these cases are performed in children
aged 3 months to 6 yr. In the absence of underlying
cardiac disease, we expect, and have found, this brief
cardiovascular effect to be well tolerated. The duration
of action of the single bolus of intravenous epinephrine
neatly matches the expected duration of the respiratory
compliance changes; both disappear simultaneously. We
have found that since introducing early low-dose epi-
nephrine to our protocol, the hypotension and bradycar-
dia often seen during the ophthalmic artery cannulation
process are rarely seen. It is possible that the epineph-
rine is treating both the respiratory and hemodynamic
responses.

We agree that the literature supports the view that insuf-
ficient anesthesia can increase the likelihood of a trigemi-
nocardiac reflex (TCR) occurring.*?> Meuwly et /. defined
deep anesthesia as an inhaled sevoflurane concentration that
corresponded to 1 MAC for their population. Yi and Jee’
likewise defined deep anesthesia as an inhaled anesthetic
mixture corresponding with 1.2 MAC. We do in fact keep
our patients deeply anesthetized with sevoflurane at 1.0 to
1.2 MAC. This has the advantage of maintaining immobil-
ity without having to administer neuromuscular blockers
repeatedly during the case.

Given that our patients are already deeply anesthetized
with sevoflurane, a potent bronchodilator, we feel that
any additional benefit from adding propofol at this point
is outweighed by the harm that it may cause. Giving an
effective dose of propofol while under 1.0 to 1.2 MAC
of anesthesia can reliably be expected to cause significant
hypotension.*

In vitro, trigeminal afferent nerve stimulation eventually
results in firing of the cardiac vagal neurons of the nucleus
ambiguous.® This effect is blocked by isoflurane and ket-
amine, unaffected by propofol, and enhanced by fentanyl.’

Based on these findings there is a theoretical superiority of
sevoflurane over propofol in preventing the TCR, and these
findings are corroborated iz vivo. Maintenance of anesthesia
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during strabismus surgery with sevoflurane is more effective
at blocking the TCR than propofol.®” Patients undergoing
strabismus surgery with a ketamine infusion have a lower
incidence of TCR compared with those maintained with
propofol, sevoflurane, or halothane.®

Extrapolating from clinical studies on strabismus surgery
to ophthalmic artery chemosurgery, one may hypothesize
that a bolus of ketamine, rather than propofol, would be
more effective at blocking the hypotension and bradycardia
seen during ophthalmic artery manipulation. We do not
know whether these findings are applicable to the lung com-
pliance changes also seen. Despite the theoretical advantages
of ketamine, the undesired psychotropic side effects may
preclude its usefulness.

What is the role of propofol then? It may be helpful if the
patient is anesthetized with less than 1 MAC of volatile agent.
There is a case report of the TCR occurring during a menin-
gioma resection that responded well to propofol boluses. Of
note, this patient was maintained with 0.5 MAC of desflu-
rane, propofol infusion, and remifentanil.” In our limited
experience, giving propofol during one of the respiratory
events results in only partial recovery of compliance param-
eters along with prolonged hypotension (more than 15 min).

We await a randomized controlled trial comparing the
impact of different anesthetic regimens on the incidence and
severity of cardiorespiratory changes associated with ophthal-
mic artery chemosurgery. In the meantime, early, low-dose epi-
nephrine will be available to rescue the patient who experiences
severe respiratory compromise during one of these procedures.

Competing Interests

The author declares no competing interests.

Anesthesiology 2017; 127:585-8

588

Correspondence

Jacques H. Scharoun, M.D., Weill Cornell Medicine, New
York, New York. jhs2001@med.cornell.edu

References

1. Scharoun JH, Han JH, Gobin YP: Anesthesia for ophthalmic
artery chemosurgery. ANESTHESIOLOGY 2017; 126:165-72

2. Meuwly C, Chowdhury T, Sandu N, Reck M, Erne P, Schaller
B: Anesthetic influence on occurrence and treatment of
the trigemino-cardiac reflex: A systematic literature review.
Medicine (Baltimore) 2015; 94:e807

3. Yi C, Jee D: Influence of the anaesthetic depth on the inhi-
bition of the oculocardiac reflex during sevoflurane anaes-
thesia for paediatric strabismus surgery. Br J Anaesth 2008;
101:234-8

4. Nafiu OO, Kheterpal S, Morris M, Reynolds PI, Malviya S,
Tremper KK: Incidence and risk factors for preincision
hypotension in a noncardiac pediatric surgical population.
Paediatr Anaesth 2009; 19:232-9

5. Wang X, Gorini C, Sharp D, Bateman R, Mendelowitz D:
Anaesthetics differentially modulate the trigeminocardiac
reflex excitatory synaptic pathway in the brainstem. J Physiol
2011; 589(pt 22):5431-42

6. Choi SR, Park SW, Lee JH, Lee SC, Chung CJ: Effect of dif-
ferent anesthetic agents on oculocardiac reflex in pediatric
strabismus surgery. ] Anesth 2009; 23:489-93

7. Girkan Y, Kilickan L, Toker K: Propofol-nitrous oxide versus
sevoflurane-nitrous oxide for strabismus surgery in children.
Paediatr Anaesth 1999; 9:495-9

8. Hahnenkamp K, Honemann CW, Fischer LG, Durieux ME,
Muehlendyck H, Braun U: Effect of different anaesthetic
regimes on the oculocardiac reflex during paediatric strabis-
mus surgery. Paediatr Anaesth 2000; 10:601-8

9. Chowdhury T, Ahuja N, Schaller B: Severe bradycardia dur-
ing neurosurgical procedure: Depth of anesthesia matters
and leads to a new surrogate model of the trigeminocardiac
reflex: A case report. Medicine (Baltimore) 2015; 94:€2118

(Accepted for publication June 1, 2017.)

Correspondence

20z Iidy 0z uo 3s8nb Aq Jpd $£000-0 0060.102/956615/285/€/LT L /Ppd-8o1E/ABO|OISBYISBUEB/WOD IBYDIBA|IS ZESE//:dJY WOI) papEo|umoq

Copyright © 2017, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


mailto:jhs2001@med.cornell.edu

