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Generalized tonic-clonic seizure after a taser shot

to the head

Esther T. Bui MID, Myra Sourkes MD, Richard Wennberg MD

During a police chase on foot, a previously well police offi-
cer was hit mistakenly by a taser shot meant for the sus-
pect. The taser gun had been fired once, sending 2 barbed
darts Into his upper back and occiput. Within seconds, the
officer collapsed and experienced a generalized tonic-
clonic seizure with loss of consclousness and postictal con-
fusion. Subsequent magnetic resonance imaging scans of
the head and electroencephalograms were normal, The
patient has experienced no recurrence of seizure over
more than a year of follow-up. This report shows that a
taser shot to the head may result in a brain-specific com-
plication such as generalized tonic-clonic seizure. It also
suggests that seizure should be considered an adverse
event related to taser use.
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tional in Scotisdale, Arizona, is a weapon used in-

creasingly among law enforcement personnel to tem-
porarily incapacitate detainees, Questions have arisen in both
the scicentific literature and the lay press about the device's
safety.” In this article, we report the occurrence of a gencral-
ized tonic-clonic seizure in a person who received a taser shot
to the head, ¢

’]j? he taser stun gun, manufactured by Taser Interna-

Case report

The patient was a previously well police officer in his 30s
who took part in a police chase involving a suspected robber.
He and a colleaguc cornered the suspect, who initially ap-
peared Lo surrender but then attemnpted an escape. The officer
had begun to chase the suspect on foot when he experienced a
sudden, scvere pain in the back of his head. He later described
the moment as feeling like he had been “hit by a bar™ He re-
called letting out a brief gasp before losing consciousness. He
had no recollection of falling to the ground on top of the sus-
pect. Police records indicate that the officer’s collcaguc had
fired a taser shol meant for the suspect but that the 2 copper
darts had instead struck the officer in the ccciput and upper
back. The officer had been wearing an armoured vest. Imme-~
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diatcly after being shot, he was found by his colleague to be
unresponsive and foaming at the mouth. His eyes were rolled
upward and he had generalized tonic-clonic movements with
apnea lasting for about 1 minute. He did not have urinary in-
continence. Postictally, he was initially confused and combuat-
ive. Emergency medical services personnel were able to re-
strain him. They rccorded a Glasgow Coma Score of 9 within
S minutes after armival; 5 minutes later, his score was 13.

The patient’s next memory was of being in the emergency
department, During this perjod, he felt as if he were in "a bad
dream.”” As he gradually regained orientation over the next
few hours, he became aware of thoracic tightness that was ag-
gravated by deep breaths, and a severe headache. He was
wonitored overnight, then discharged in stable condition.

The patient had no history of febrile or unprovoked
seizures, head injuries, headaches, meningitis or encephalitis,
He had no family history of seizures or of other neurologic or
psychiatric conditions. His developmental history was nor-
mal, He was not taking any medications.

The results of a genera] physical and nevrelogic examina-
tion were nommal. Results of routine blood tests were unre-
markable except for an elevated leukocyte count of 12.9 {nor-
mal 3.6-11.0) x 10%L 30 minutes after the event (decreasing
to 11.2 % L1O%L 5 hours later) and an elevated serum creatine
kinase level of 580 (normal < 232) U/L.

The patient retumned to full-time work 5 days after the inci-
dent. He experienced persistent headaches, dizziness, back
pain and chesl tightness. Magnetic resonance imaging scans
of the head (1.5 and 3 Tesla) as well as routine and 24-hour
ambulatory clectroencephalography were performed 1, 2 and
12 months after the seizure, All findings were normal,

A diagnosis of mild traumatic brain injury (concussion), in
addition to provoked seizure, was considered after 4 neuro-
logic consultation during assessment of the patient at a reha-
bilitation centre 6 months after injury. A psychiairic consulta-
tion 7 months after injury suggested an Axis 1 diagnosis of
adjustment disorder with depressed and anxious mood. For-
mul ncuropsychalogical testing performed 9 months after
injury showed no definite evidence of cognitive impairment
in any domain.
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The paticat hus not had further scizures since the injury
more than 1 year ago. His symptloms of anxicty, difficulties
concentrating, iritability, nonspecific dizzincss and persistent
headaches have not compleiely resolved, Treatment trials
have included amitriptyline 30 mg nightly, topiramate 25 mg
nightly, escitalopram 10 mg nightly, almotriptan 12.5 mg as
needed and ibuprofen 200400 mg as nceded.

Comments

A taser stun gun is & device designed to temporarily immobi-
lize a human target by delivering a direct-current type of shock
through 2 barbed copper darts. The shock causes involuntary
nmuscle contraction. Neuromuscular transmission is thought 1o
be affected primarily at the level of the peripheral motor nerve,
although studies have shown that stimulation of the spinal
cord may occur wilh dart penetration as far away as the ante-
rior torso.** The muscle contraction inducetl by tasers is typi-
cally tonic, with retained consciousness, no clonic movements
and no postictal confusion.' The manufacturer’'s website
estimates that a single shot lasts about 5 seconds, delivers
19 pulses per second with a typical charge of 100 micro-
coulombs per pulse, gencrates an average net current of 2 mil-
liamperes and has an estitrated peak voltage of 1300 vohs.

The data arc sparse on how this device may affect the cen-
tral nervous system. A case has been reported involving in-
tracranial pepetration by a tascr dart with loss of conscious-
ness for 5 minutes.” The person who had been struck
recovered shortly afterward with a mild headache, No detalls
were reporied on whether a seizore occurred, although only
I of the 2 darls struck the patient.” Another case report de-
scribes cranial penctration by a taser dart (with the second
dart found in a hair braid) with transient decreased conscious-
ness; no further details were given,” Other reporls of second-
ary loss of consciousness related to taser shots have involved
only cases of severe traumnatic head injuries that resulted from
falls during newromuscuiar incapacitation.®

The description by witnesses of the event involving our
patient is most compatible with a generalized lonic-clonic
seizure. The loss of consciousness, clonic movements, foam-
ing at the mouth and postictal confusion expericnced by our
patien1 differentiate the cpisode from the usual transient inca-
pacilation induced by tasers. The taser current that passed 10
his brain from the dart in the occiput probably provoked the
seizure directly, with a mechanism akin to that of seizures in-
duced by electroconvulsive therapy. In eleetroconvulsive
therapy, an initial charge of 38—60 millicoulombs is used, ac-
cording to therapeutic protocol io the United States.* It is
plausiblc that a copper dart penctrating the scalp and dis-
charging 95 pulses of 100 microcoulombs each could iwigger
a geneyalized convulsion.

Given previous case reports of taser-induced cardiac ar-
rhythmias, onc could speculate that an initial induced cardiac
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arrhythmia and a secondary hypoxic seizure, or convulsive
syncope, vccurred in our case. Convulsive syncope is be-
licved 1o result from reticular disinhibilion in the brainstem
resulting from hypoxia-induced cortical dysfunction.” How-
cver, this mechanism seems unlikely in this case, especially
given that the points of impact of the taser darts were over the
head and upper back and not the heart.

Even less likely is the possibility that the convulsion was
induced by a concussion resulting from the direct physical
impact of the darts or impact of the patient’s head on the
ground. Our paticat's prolonged period of unresponsiveness
and subseguent postictal confusion 1s not typical of a concus-
sive convulsion, which is usually characterized by immediate
onsct and a rapid recovery that takes place over a few min-
utes," On the other hand, we believe that his persistent symp-
toms after injury may be attributable in part to posteoncussion
syndrome, presumably secondary to mild traumatic braln in-
jury caused by either the impact of the taser dart or the subse-
quent falf to the ground during the provoked seizure.

Until now, most reports of tascr-rclated adverse events
have understandably concentrated on cardiac complications
agsoctated with shots to the chest® Our report shows that a
taser shot to the head may result in brain-specific complica-
tions, It also suggests that seizure should be added to the list
of taser-related adverse events,
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