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Myoclonus Following Sufentanil Without EEG Seizure Activity

T. ANDREW BOWDLE, M.D., PH.D.*

There are several reports of myoclonus resembling
epileptic convulsions following administration of fen-
tanyl,'~* and, recently, sufentanil.’ The etiology is un-
clear. Simultaneous EEG recordings were not made ex-
cept in one case of myoclonus which occurred during
infusion of fentanyl.* In that case, there was no cortical
seizure activity. In several studies of the effects of fen-
tanyl and sufentanil on the EEG in humans, no seizure
activity was reported.®® Myoclonus following adminis-
tration of opioids may be closely related to “muscle ri-
gidity,” which is not caused by cortical seizure activ-
ity.'®!" This case of myoclonus during induction of
anesthesia with iv sufentanil was not accompanied
by cortical seizure activity on a simultaneous EEG
recording.

CASE REPORT

A 68-yr-old, 56-kg man presented for right inguinal herniorrhaphy.
His past medical history was significant for alcohol abuse, lower ex-
tremity claudication, and vague difficulty with balance. CT scan of the
head showed a low density area in the pons, of uncertain clinical signif-
icance. Physical examination and laboratory tests were otherwise nor-
mal. He was taking no medications. No anesthetic preoperative medi-
cations were given. After breathing oxygen, metacurine, 1 mg, and
pancuronium, 0.25 mg, were given iv. Sufentanil, 1.3 ug/kg, was then
administered iv over a period of 1 min. The EEG was recorded con-
tinuously with the Neurotrac monitor (Interspec®). The compressed
spectral array (CSA) was displayed on the monitor screen and power
bands (1-3, 4-7, 8~12, and 13-30 Hz) were recorded. Epochs of 4 s
were used. Delta activity began to increase approximately 50 s follow-
ing the end of the sufentanil dose, as shown in figure 1. Approximately
80 s following the end of the sufentanil dose, vigorous bilateral clonic
muscle activity ensued, affecting the upper and lower extremities. The
myoclonus in the upper extremities was most apparent; however, the
lower extremities were restrained by a safety belt around the operating
table. Truncal rigidity prevented ventilation with anesthesia mask and
bag. At the onset of myoclonus, there was a substantial amount of delia
activity, with a spectral edge'? less than 12 Hz. This patiern was not
altered during the episode of myoclonus, although some motion arti-
fact was induced. Neither the CSA or the raw EEG showed any evi-
dence of cortical seizure activity. Metocurine, 6 mg, and pancuronium,

* Assistant Professor of Anesthesiology, Adjunct Assistant Professor
of Pharmaceutics.

Received from the Department of Anesthesiology, Veterans Ad-
ministration Medical Center, 1660 South Columbia Way, Seattle,
Washington 98108. Accepted for publication April 30, 1987.

Address reprint requests to Dr. Bowdle,

Key words: Anesthetics, intravenous: sufentanil. Complications:
myoclonus. Monitoring: electroencephalogram.

1.5 mg, were given iv, terminating the myoclonus in less than 2 min.
The power spectrum recorded at that time, and therefore free of
motion artifact, continued to show a predominance of delta activity
(fig. 1, inset).

During the myoclonic episode, arterial blood pressure increased
from a baseline of 160/80 to 230/110 mmHg, and heart rate in-
creased from 70 to 115 bpm. Following the termination of myoclonus
by the muscle relaxant, thiopental and isoflurane were required in
order to reduce the vital signs to baseline levels prior to tracheal
intubation. There was no postoperative neurological abnormalities.
The patient has no recall for events surrounding the induction of
anesthesia.

DIsCUSSION

Generalized myoclonus, resembling an epileptic con-
vulsion, occurred in our patient in the absence of corti-
cal seizure activity on the EEG recording. We have
made several hundred EEG recordings, during the iv
induction of anesthesia with fentanyl or sufentanil,
without EEG seizure activity. Delta activity, as in this
case report, is a typical EEG effect of sufentanil, 1.3
ug/kg, in our experience.¥ Other investigators have
reported similar observations.? We cannot say with cer-
tainty that previously reported cases of myoclonus,
without simultaneous EEG recordings, were not due to
cortical seizure activity. Molbegott et al. reported “‘sus-
pected seizure activity” after sufentanil; however, EEG
recordings were not made.® This case report demon-
strates that myoclonus after sufentanil does not neces-
sarily imply cortical seizure activity, and that some other
mechanism must be involved.

A variety of drugs may cause rigidity, myoclonus, and
other abnormal movements, without cortical seizure ac-
tivity. Opioids commonly induce muscle rigidity, affect-
ing virtually all muscle groups.'® The mechanism is un-
known, but cortical seizure activity is not involved.
Myoclonus has occurred during fentanyl infusion, in
the absence of cortical seizure activity.* Etomidate
causes myoclonus on a regular basis, again without any
evidence of cortical seizure activity.'* A variety of drugs
cause abnormal movements due to their action on the
extrapyramidal motor system. Phenothiazines and bu-
tyrophenones, for example, may cause a variety of dys-
tonic movements, probably by blocking dopamine re-
ceptors in the basal ganglia.'®

1 Bowdle TA, Ward RJ: unpublished data.
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F1G. 1. Power in the 1-3 Hz
band is plotted for 4-s epochs. Ad-
ministration of sufentanil, 1.3
mg/kg, over a l-min period, is in-
dicated by a horizontal bar. Low
frequency activity, normally mini-
mal in the awake patient, is ex-

pected to increase after adminis-
/\ tration of an opioid. This time

4 course for the development of low-
4 frequency activity is typical of
many recordings we have made in
patients of similar age. The onset
of myoclonus, 80 s alter the end of
the sufentanil bolus, is indicated by
an arrow. The low-frequency activ-
ity was not affected, and the spec-
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tral edge'? (not shown) remained
unchanged, at about 12 Haz. Inset.
This power spectrum was recorded
approximately 2 min after the
onset of myoclonus. This record-

ing was free of motion artifact, since muscle relaxants had been given to interrupt the myaclonus. The predominance of low frequency activity is

typical of the EEG of an opioid such as sufentanil.

In rats, opioids produce a spectrum of movement ab-
normalities, including rigidity, myoclonus, and seizures.
The mechanism of these effects involves subcortical
neuronal pathways.'®'” Opioids appear to mediate
neuroexcitatory effects in the limbic system, including
subcortical seizure activity. Perhaps rigidity and myoc-
lonus in humans are also mediated by limbic system
pathways.

Blood pressure and heart rate increased significantly
in this patient, even after the myoclonic activity was
interrupted by muscle relaxants. Thiopental and isoflu-
rane were required to return the vital signs to baseline
levels. Similar increases in blood pressure and heart rate
were noted in some, but not all, of the previously re-
ported cases of myoclonus caused by fentanyl or sufen-
tanil.!"* Therefore, it would appear that, in some pa-
tients, myoclonus is accompanied by an increase in sym-
pathetic tone, not usually caused by opioid anesthesia.
Mitchell e al. found that, in unanesthetized subjects,
isometric muscle tension caused an immediate increase
in heart rate and arterial pressure.'® Benthuysen ef al.
observed statistically significant increases in heart rate
and central venous pressure with alfentanil-induced ri-
gidity; however, arterial blood pressure fell and the he-
modynamic changes were not clinically significant.'®
Whatever the mechanism may be, clinically significant
cardiovascular instability, which sometimes accompa-
nies opioid-induced myoclonus, may be a significant
cause of concern for patients with coronary or cerebro-
vascular disease.

This case suggests that myoclonus, following sufen-
tanil administration, should not be regarded as a con-

vulsion or seizure, unless there is definite EEG evidence
of seizure activity. Based on current knowledge, an ef-
fect on limbic system pathways is a more probable
mechanism of narcotic-induced myoclonus than cortical
seizure activity.

REFERENCES

1. Rao TLK, Mummaneni N, EL-Etr AA: Convulsion: An unusual
response to intravenous fentanyladministration. Anesth Analg
61:1020-1021, 1982

9. Safwat AM, Daniel D: Grand mal scizure after fentanyl adminis-
traion (letter). ANESTHESIOLOGY 59:78, 1983

3. Hoien AO: Another case of grand mal seizure after fentanyl ad-
ministration (letter). ANESTHESIOLOGY 60:387--388, 1984

4. Scott JC, Sarnquist FH: Seizure-like movements duringa fentanyl
infusion with absence of seizure activity ina simultaneous EEG
recording. ANESTHESIOLOGY 62:812-814, 1985

5. Molbegott LP, Flashburg MH, Karasic L, Karlin BL: Probable
seizures after sufentanil. Anesth Analg 66:91-93, 1987

6. Sebel PS, Bovill JG, Wauquier A, Rog P: Effects of high-dose
fentanyl on the electroencephalogram. ANESTHESIOLOGY
55:203-211, 1981

7. Murkin JM, Moldenhauer CC, Hug CC Jr, Epstein CM: Absence
of seizures during induction of anesthesia with high dose fen-
tanyl. Anesth Analg 63:489-494, 1984

8. Smith NT, Dec-Silver H, Sanford T, Westover CJ, Quinn ML,
Klein F, Davis DA: EEGs during high-dose fentanyl-, sufen-
tanil-, or morhpine-oxygen anesthesta. Anesth Analg 63:386-
393, 1984

9. Scott JG, Ponganis KV, Sianski DR: EEG quantitation of narcotic
effect: The comparative pharmacodynamics of fentanyl and
alfentanil. ANESTHESIOLOGY 62:234-241, 1985

10. Benthuysen JL, Stanley TH: Concerning the possible nature of
reported fentanyl seizures (letter). ANESTHESI01.OGY 62:205,
1980

20z Iudy 2| uo 3senb Aq ypd-0£000-00001} 286 1-2¥S0000/6.8 L €9/€6G/7/.9/4Pd-8lo1e/ABO|0ISBUISOUE/WOD"IBYOISA|IS ZESE//:dRY WOl papeojumoq



Anesthesiology
V 67, No 4, Oct 1987

1. Sebel PS, Bovill JG: Fentanyl and convulsions (letter), Anesth
Anulg 62:858-859, 1985

12. Rampil I], Sasse FJ, Smith NT, Hoff BH, Flemming DL: Spectral
edge frequency—A new correlate of anesthetic depth. ANEs.
THESIOLOGY 53:512, 1980

13. Benthuysen JL, Smith NT, Sanford TJ, Head N, Dec-Silver H:
Physiology of alfentanil-induced rigidity. ANESTHESIOLOGY
64:440-446, 1986

14. Meinck H, Molenhof O, Kettler D: Neurophysiologic effects of
elomidate, a new short acting hypnotic. Electroencephalogr
Clin Neurophysiol 50:515-522, 1980

15. Baldessarini R]: Drugsand the treatment of psychiatric disorders,
The Pharmacological Basis of Therapeutics, Edited by Gilman

Anesthesiology
67:595-599, 1987

CLINICAL REPORTS

595

AG, Goodman LS, Rall TW, Murad F, New York, MacMillan,
1985, pp 387-455

16. Tommasino C, Mackawa T, Shapiro HM: Fentanyl-induced sei-

zures activate subcortical brain metabolism. ANESTHESIOL-
oGY 60:283-290, 1984

17. Young ML, Smith DS, Greenberg J, Reivich M, Harp JR: Effects
of sufentanil in regional cerebral glucose utilization in rats.
ANESTHESIOLOGY 61:564-568, 1984

18. Mitchell JH, Schibye B, Payne FC, Saltin B: Response of arterial
blood pressure to static exercise in relation to muscle mass

force development and electromyographic activity, Circ Res
48(supp 1):70-75, 1981

Preoperative Anxiety: Does Anxiety Level the Afternoon Before Surgery
Predict Anxiety Level Just Before Surgery?

J- LANCE LICHTOR, M.D.,* CHRIS E. JOHANSON, PH.D.,} DEBBIE MHOON, R.N. i
EVELINE A.M. FAURE, M.D.,* SHAKEELA Z. HASSAN, M.D.,§ MICHAEL F. ROI1ZEN, M.D.1

Although premedication prior to anesthesia and sur-
gery can serve many purposes, current practice is to
prescribe premedication largely to relieve anxiety.! The
decision to administer premedication is generally based
on the result of the preoperative interview by the anes-
thesiologist. Little research has been done to examine
the relationship between anxiety witnessed during a
preoperative interview, to the patient’s state of anxiety
Jjust before s(he) is being transported into the operating
room.

Patient interviews have been used in research studies
to assess preoperative anxiety.** However, quantitative
techniques, such as rating scales and symptom enumera-
tion, have become the standard for assessing moods*
and changes in mood after a stimulus,® in addition,
these quantitative techniques allow for fine determina-
tion between mild and moderate anxiety states. Multi-
ple studies have shown a relationship between emo-
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tional support and outcome.”® Given the extent of this
research, it is surprising that the current standard tech-
niques have been used so little for patients about to
undergo surgery, and, in particular, for the time period
immediately prior to surgery. The following study was
designed to objectively compare patients’ moods the af-
ternoon before surgery to their moods immediately be-
fore transport into the operating room, and to test the
hypothesis that patients’ moods are similar at these two
times.

METHODS

Over a 6-month period, patients between the ages of
21 and 60 yr scheduled to undergo abdominal opera-
tions estimated to last 1-4 h were asked to volunteer for
a study to quantify mood changes prior to surgery. The
study protocol and consent form were approved by our
institutional human studies committee. Fifty-two con-
secutive patients met the criteria for study inclusion:
they could complete information concerning name,
date, and age, they were not currently receiving nar-
cotics or anxiolytics, and they agreed to participate. We
recorded demographics for each patient including de-
tails of age, sex, weight, operation to be performed,
history of previous surgery, and whether the patient
had been or might be diagnosed as having cancer. Pa-
tients completed the Profile of Mood States (POMS)'®
both the afternoon before their surgery and again un-
premedicated in the preoperative holding area, approx-
imately 1 h prior to entering the operating room. The

20z Iudy 21 uo 3sanb £q ypd-0£000-0000 1 286-Z+S0000/6.8 | £9/£65//.9/4Pd-8lonie/ABoloISaUISOUE/WO0D IIRYOIBAIIS ZBSE//:dRY WOl PapEojuMOQ



