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CORRESPONDENCE

In Reply: 
We thank Drs. Nghe and Godier for their constructive com-
ments on our recent article1 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 μg/kg) intra-
venous epinephrine at the first sign of respiratory com-
promise during cannulation of the internal carotid or 
ophthalmic artery.1 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.2,3 Meuwly et al.2 defined 
deep anesthesia as an inhaled sevoflurane concentration that 
corresponded to 1 MAC for their population. Yi and Jee3 
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.4

In vitro, trigeminal afferent nerve stimulation eventually 
results in firing of the cardiac vagal neurons of the nucleus 
ambiguous.5 This effect is blocked by isoflurane and ket-
amine, unaffected by propofol, and enhanced by fentanyl.5

Based on these findings there is a theoretical superiority of 
sevoflurane over propofol in preventing the TCR, and these 
findings are corroborated in vivo. Maintenance of anesthesia 

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.9 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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during strabismus surgery with sevoflurane is more effective 
at blocking the TCR than propofol.6,7 Patients undergoing 
strabismus surgery with a ketamine infusion have a lower 
incidence of TCR compared with those maintained with 
propofol, sevoflurane, or halothane.8

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.9 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.
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