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LETTERS TO THE EDITOR

Is the total propofol dose associated
with false-positive motor evoked
potentials?
TO THE EDITOR: We read with interest the study
published in the May 2019 issue of the Journal of Neurosurgery: Spine by Ushirozako et al.5 (Ushirozako H,
Yoshida G, Kobayashi S, et al: Impact of total propofol
dose during spinal surgery: anesthetic fade on transcranial
motor evoked potentials. J Neurosurg Spine 30:705–713,
May 2019). We are anesthesiologists in the same institution and have some comments from an anesthesiologyrelated viewpoint.
Propofol is an intravenous hypnotic agent widely used
for induction and maintenance of general anesthesia. The
liver rapidly metabolizes propofol, and the kidney eliminates inactive metabolites. Recovery from propofol anesthesia is generally rapid and independent of the infusion
time (i.e., length of surgery). Clinicians have recently begun administering propofol using target-controlled infusion. However, the actual hypnotic effects vary among patients because of pharmacokinetic and pharmacodynamic
variations; therefore, anesthesiologists typically use cerebral cortical electroencephalography (EEG) to evaluate
the hypnotic depth. The total propofol dose increases with
the length of surgery, but the effects of propofol generally
do not increase with time. At least, the effects of propofol
are unlikely to differ between 4 and 6 hours of infusion,
which was shown as the length of surgery in the falsepositive and true-negative groups in Table 2 of the authors’
study. Anesthesiologists could not understand whether
the total propofol dose was associated with false-positive
transcranial motor evoked potentials (TcMEPs).
The major factor influencing the intraoperative effects
of propofol is high-volume blood loss. Hemorrhage increases the effects of propofol by pharmacokinetic and
pharmacodynamic alterations.2 Specifically, decreases in
the distribution volume and clearance induce an increase
in the plasma propofol concentration (pharmacokinetic
alteration), and although the phenomenon is unclear, endorgan sensitivity also increases (pharmacodynamic alteration; i.e., increased effects even at similar concentrations)
during hemorrhagic shock. Fluid resuscitation in response
to high-volume blood loss partially reverses the increased

effects, but the pharmacodynamic alteration remains unchanged, and the increased effects persist during the postoperative period.1 Similarly, coadministration of remifentanil (the authors did not report the remifentanil dose) also
increases the effects after high-volume blood loss.4
Thus, it is quite convincing that high-volume blood loss
induced TcMEP alerts because of enhancement of the effects. Propofol has a smaller effect on the spinal cord than
on the cerebrum, and a high plasma propofol concentration is needed to obtain the effect. However, high-volume
blood loss enhances the effects of propofol on both the
cerebrum (hypnotic effect) and spinal cord,3 resulting in
the need to reduce the dose. We speculate that in the authors’ study the hypnotic level was deep, and that the EEG
monitor showed a deep hypnotic state in the false-positive
group. The authors should investigate whether the EEG
monitor showed quite deep anesthesia when the TcMEP
alerts occurred and whether the TcMEP alerts disappeared after termination of the propofol and remifentanil
infusions until the patients awoke. We would like to see
the total blood loss cutoff point for predicting false-positive TcMEP alerts.
When TcMEPs result in a positive alert with increasing
blood loss, the effects of propofol might be substantially
enhanced compared with those at control. Would one ask
anesthesiologists to drastically decrease the propofol infusion dose? They could reduce the propofol and/or remifentanil dose to the sedation level based on the EEG monitor.
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hope to follow up on our study and their comments with
a well-designed prospective study, in which we assess
changes in TcMEP amplitudes, in anesthetic doses, and
in BIS values over time. Finally, we appreciate their comments from an anesthesiology-related viewpoint.
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Response

We read the letter written by Tadayoshi Kurita and Yoshiki Nakajima. They are anesthesiologists in our institution and had some comments from an anesthesiology-related viewpoint.
We agree with their comments. One of the comments
they made was that the actual hypnotic effects of propofol vary among patients because of pharmacokinetic and
pharmacodynamic variations; therefore, anesthesiologists
use cerebral cortical EEG to evaluate the hypnotic depth.
In our institution, general anesthesia was maintained
by anesthesiologists with target-controlled infusions or
pump-controlled intravenous infusions of propofol based
on the bispectral index (BIS) measurements (40 < BIS values < 60) of each individual case. However, because our
research was a retrospective study, we could not assess serum levels of propofol or change of BIS values over time
based on the anesthetic record. We stated this in the Study
Limitations section.
Furthermore, our colleagues made a comment that
the major factor influencing the intraoperative effects of
propofol is high-volume blood loss. In the Discussion
section we stated that estimated blood loss might be related to false-positive alerts due to systematic change, in
that greater blood loss was an independent predictor of
false-positive alerts. Our results were commensurate with
their comments. We have found a related article that serum
propofol concentrations are variable between individuals
despite weight-based dosing, and increase significantly
during hemorrhage.2 Our colleagues also referenced another related article that hemorrhage increases the effects
of propofol by pharmacokinetic and pharmacodynamic
alterations.1
In a future study, we will assess the remifentanil dose
or the total blood loss cutoff point for predicting false-positive TcMEP alerts. Furthermore, we will ask the anesthesiologists to drastically decrease the propofol infusion
dose if they can reduce the propofol and/or remifentanil
dose to the sedation level based on the EEG monitor. We
772

J Neurosurg Spine Volume 31 • November 2019

Hamamatsu University School of Medicine, Shizuoka, Japan

References

1. Johnson KB, Egan TD, Kern SE, White JL, McJames SW,
Syroid N, et al: The influence of hemorrhagic shock on
propofol: a pharmacokinetic and pharmacodynamic analysis.
Anesthesiology 99:409–420, 2003
2. Lieberman JA, Feiner J, Rollins M, Lyon R, Jasiukaitis P:
Changes in transcranial motor evoked potentials during
hemorrhage are associated with increased serum propofol
concentrations. J Clin Monit Comput 32:541–548, 2018
(Erratum in J Clin Monit Comput 32:541–548, 2018)

INCLUDE WHEN CITING
Published online July 26, 2019; DOI: 10.3171/2019.5.SPINE19567.
©AANS 2019, except where prohibited by US copyright law

Is analysis of the preoperative
neurological status of a patient
necessary to derive conclusions?
TO THE EDITOR: We studied, with keen interest, the
article by Cloney et al.2 regarding the factors associated
with venous thromboembolic events (VTE) after intensive
care unit (ICU) admission in patients undergoing spinal
surgery (Cloney MB, Goergen J, Hopkins BS, et al: Factors
associated with venous thromboembolic events following
ICU admission in patients undergoing spinal surgery: an
analysis of 1269 consecutive patients. J Neurosurg Spine
30:99–105, January 2019). The authors concluded that patients admitted to the ICU following spine surgery have
a higher rate of VTE than non-ICU patients. However,
in their retrospective analysis, there is no mention of the
patient’s preoperative neurological status or preoperative
walking disability status. Various studies1,4 have demonstrated that the preoperative walking disability status
of the patient is the major factor in the development of
VTE after spinal surgery. Interestingly, the authors also
observed that patients with a higher body mass index were

