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Postoperative Myoclonus After Epilepsy Surgery: A Case
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Abstract

Accurate diagnosis of myoclonus after epilepsy surgery is important
to determine the surgical outcome in patients with intractable epilep-
sy. Emerged bilateral myoclonus in a 53-year-old man after surgical
resection for treatment of traumatic refractory epilepsy is reported.
An electroencephalography correlate of the myoclonic jerks with cor-
tical potentials was not observed. Treatment with clonazepam signifi-
cantly reduced the myoclonic twitching. The possible mechanism and
differential diagnosis between non-epileptic and epileptic myoclonus
following brain surgery are discussed. To avoid misdiagnosis and en-
sure appropriate treatment, the origin of jerking mimicking epileptic
myoclonus after brain surgeries needs to be carefully investigated.
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Introduction

Myoclonus is a brief, shock-like, involuntary jerking of a mus-
cle or a group of muscles caused by sudden muscle contrac-
tions or relaxation and may begin in one muscle and spread
to muscles in other areas of the body. Four major types of
myoclonus are classified into physiologic, essential, second-
ary (symptomatic), and epileptic [1]. Epileptic myoclonus,
the second most common type of myoclonus, is referred to
the presence of myoclonus associated with ictal spike-and-
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wave electroencephalography (EEG) discharges, time locked
with and preceding muscle twitching [2]. Although epileptic
myoclonus is associated with bilaterally synchronized epilep-
tiform discharges, the myoclonus itself may exhibit as gener-
alized, segmental or focal muscle jerks. Focal myoclonus can
be caused by trauma, infection, tumors, vascular diseases, and
neuroinflammation [3, 4]. In addition, focal myoclonic seizure
has been reported to occur during surgical procedures due to
administration of anesthetic agents [5] or after brain resection
due to operative failure in terms of seizure control, coexisting
generalized epilepsy or a complication of brain resection [6-8].
Occurrence of myoclonus following a left temporal lobectomy
for chronic encephalitis [6] as well as after standard anterior
temporal lobectomy for medically intractable temporal lobe
epilepsy has been reported [8]. Few days or weeks after the
operation, the patients developed restlessness of fingers and
hands accompanied by atypical 2 Hz spike-wave from a tem-
poral focus [6] or brief bilateral jerks occurring weekly and
always with clear consciousness [8]. Here, we present a patient
with traumatic intractable epilepsy who developed myoclonus
after brain surgery mimicking epileptic myoclonus, and dis-
cuss the importance of understanding of the origin of myo-
clonus in the management of the patients.

Case Report

A 53-year-old right-handed man who suffered from epileptic
seizures starting 6 months after a severe penetrating head in-
jury in war 30 years ago with remaining metal fragments in
the right frontal lobe was referred to the Neurosurgery Depart-
ment of Munster University. Informed consent was obtained
from patient. Seizures consisted in clonic jerks of the left hand
with preserved consciousness that tended to generalize con-
vulsion. Treatment with almost all known antiepileptic drugs
in the past had failed to produce any significant therapeutic
effect. On referral, he was on maximal doses of levetiracetam,
lacosamide, valproic acid, and phenytoin and suffered from
a mild-to-moderate brachiofacial sensory-motor hemiparesis.
Patient underwent long-term video EEG monitoring. Clini-
cally, the patient started having jerky movements of the left
hand, but remained responsive. After 5 - 10 s, the jerks be-
came more violent. In all but one seizure, generalization fol-
lowed with right arm tonic extension, left arm tonic flexion,
and subtle irregular jerking of the tonic arms. Face and trunk
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Figure 1. Interictal EEG (before vertical black line): spikes with phase reversal at C4/P4. Ictal EEG (after vertical black line):
rhythmic activity with broad field, maximum at C4/P4. Filter settings: low frequency filter 1 Hz, high frequency filter 70 Hz, notch

filter 50 Hz applied.

were involved bilaterally. At the end of some seizures, while
still jerking, the patient seemed responsive. Rhythmic spik-
ing/alpha activities were starting at right frontal lobe and then
spread with rhythmic spiking bilaterally, predominantly to
right frontocentral area. Seizure duration was 30 - 50 s. Inter-
ictally, there were frequent sharp waves with a right frontal/
frontopolar maximum that occurred at times in runs over 5
- 6 s. In addition, there was intermittent theta-delta-slowing
in the right frontal region (Fig. 1). CT scan of the brain re-
vealed a large hypodense defect zone in the right frontal lobe
stretching from right frontobasal to right frontopolar regions,
involving the anterior insula and the right frontal operculum,
with two metal fragments located in the defect zone. The right
lateral ventricle is enlarged and drawn to the outward, most
likely communicating with the cerebrospinal fluid space of
the defect zone. Large bone defect was observed from fronto-
temporal to frontopolar/frontocentral (Fig. 2a).

The patient underwent brain operation. Due to respira-
tory difficulties and bronchospasm of the patient produced by
chemical warfare agent damages, intraoperative brain mapping
by awake brain surgery was not possible. Initial identification
of the central sulcus and motor strip was done by neuronaviga-
tion. A subdural strip of six electrodes was placed across the
presumed central sulcus and using somatosensory evoked po-
tential phase reversal method, the exact location of the central
sulcus was identified. Electrocorticographic (ECoG) record-
ings were performed to identify and localize the extent of the
cortex that generated epileptic seizures (epileptogenic zones)
[9]. Tissue removal was carried out by subpial resection tech-
nique. Following removal of the indurated tissues in the fron-
tal lobe, ECoG was used to detect epileptic activity remained
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at the resection margins and further removal of these centers
was performed by microsurgery. Brain CT scan performed af-
ter operation showed features of the frontal lobe resection and
removal of metal fragments (Fig. 2b). The patient did not suf-
fer any apparent episode of hypoxic during surgery and there
was no evidence of any infection after surgery. Preoperative
seizures were abolished by surgical resection and he was sei-
zure free since surgery after 4 years of follow-up. The day after
resection, the patient had no significant new neurological defi-
cit. However, 3 days after the operation, the patient developed
continuous bilateral jerks, most prominently in the left side,
occurring always with clear consciousness and became more
violent with emotional stress and sensory stimuli. EEG re-
cordings were performed to rule out occurrence of myoclonic
status epilepticus [10]. Although EEG showed a few scattered
bilateral frontal spikes, an EEG correlate of the myoclonic jerk
with cortical potentials was not observed. Treatment with clon-
azepam given by oral route in doses of 0.5 mg two times daily
for a period of 1 week significantly reduced the myoclonic
twitching. Currently, 4 years after operation and by receiving
a daily dose of 0.5 mg clonazepam, he suffered no more myo-
clonic jerks, while remaining seizure free.

Discussion

Postoperative myoclonus, which is not associated with EEG
evidence of seizure activity, is a well-known side effect of gen-
eral anesthesia during surgical procedures, especially induced
by opiate derivatives [11]. Postoperative paraplegia with spinal
myoclonus possibly caused by epidural anesthesia was also re-
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Figure 2. (a) CT brain scan before operation shows a large hypodense defect zone in the right frontal lobe with two metal frag-
ments located in the defect zone. The right lateral ventricle is enlarged and drawn to the outward. (b) CT brain scan in the third
postoperative day shows resection of pathological tissues and removal of metal fragments.

ported [12]. The occurrence of bilateral myoclonus following
brain surgery and temporal lobe resection has been reported in
only a few patients [6-8]. Bilateral non-epileptic myoclonus
after resection of the frontal lobe, to our knowledge, has never
been reported. Although polygraphic EEG-EMG was not per-
formed, the lack of any correlated epileptiform discharges with
the bilateral pattern of the myoclonic jerks in the postoperative
EEG makes the diagnosis of epileptic myoclonus very unlike-
ly. The motor neocortex is the most commonly observed myo-
clonus source, but origins from subcortical areas, brainstem,
spinal, and peripheral nervous system also have been reported
[13]. If surgical manipulation in our patient provoked seizure
activity in deep brain structures, it is possible that epileptiform
discharges might not be detected by scalp EEG. This is also
very unlikely. Bilateral myoclonus in our patient could not be
assumed as a drug-induced myoclonus as he had been treated
for a long time with the same antiepileptic drugs before sur-
gery without any side effects. There was also no evidence of
any hypoxic damage, infection, and metabolic or toxic enceph-
alopathies during or after the surgery.

It has been reported that the myoclonus can be induced
by corticobasal neuronal dysfunction [14]. Any imbalance in
motor cortex physiological activities may produce myoclonic
twitching. Motor cortex hyperexcitability (such as lithium-in-
duced myoclonus) or inhibition of neocortical excitability (like
gabapentin- or pregabalin-induced myoclonus) could cause
myoclonus [13]. Increased neuronal excitability has been sug-
gested to enhance the potential of the lesioned brain for adap-
tive neuroplastic processes [15], change the cortical neuroplas-
ticity [16], facilitate the flow of the motor neuron signals to the
subcortical regions [17] and induce muscle jerking. This case
report indicates that accurate diagnosis of this rare complica-
tion after frontal lobe resection ensures appropriate definition
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of surgical outcome in patients with intractable epilepsy.
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