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ABSTRACT – We describe a case of ictal asystole in a patient with poste-
rior reversible encephalopathy syndrome (PRES), which has never been
described previously. Ictal asystole is rare and has possible serious medical
consequences, including syncope, and may be a potential mechanism for
sudden unexpected death in epilepsy (SUDEP). Awareness that PRES may be

may aid in the recognition and treat-
the prevention of asystole-associated

ephalopathy syndrome (PRES), ictal
est

Case study

A 75-year-old right-handed woman
with a past medical history of
chronic kidney disease, dia-
betes, neuropathy, morbid obesity,
hypertension, breast cancer, and
depression was admitted after
having a witnessed generalized
tonic-clonic seizure at home. When
observed with recurrent ictal asystole
ment of seizures in this condition and
complications.

Key words: posterior reversible enc
asystole, SUDEP, epilepsy, cardiac arr

Ictal asystole is a rare phenomenon
in which a seizure can cause tran-
sient cardiac arrest by affecting
central autonomic regulatory cen-
tres. It is most commonly seen in
temporal or frontal lobe seizures
(Tinuper et al., 2001). It may lead to
syncope and falls and may be related
to SUDEP (Shorvon and Tomson,
2011). To our knowledge, there has
d
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been only one previously reported
case of ictal asystole occurring dur-
ing a parietal seizure (Serafini et al.,
2011) and no reported cases of PRES
causing ictal asytole. We describe a
patient with PRES and ictal asystole
during a right parietal seizure.

she arrived at the emergency depart-
ment she had another generalized
tonic-clonic seizure that lasted for
one minute with postictal confu-
sion. She was afebrile. Her blood
pressure was 176/98, heart rate
was 83 beats per minute (bpm),
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espiratory rate 14 per minute, and oxygen saturation
as 95% on room air.
he had no prior history of heart block or brady-
ardia. Her home medications included carvedilol,
urosemide, gabapentin, glipizide, losartan, oxy-
odone, sertraline, simvastatin, and sitagliptin.
n neurological examination, she had difficulty

ollowing commands and was inattentive. Her neuro-
ogical examination was otherwise normal except for
xtensor plantar response on the left.
he had a CT scan which showed bilateral parieto-
ccipital region oedema with mild local mass effect
onsistent with PRES. Her EKG showed normal sinus
hythm. Her echocardiogram demonstrated left atrial
nlargement, normal left ventricular systolic function,
nd abnormal diastolic function. No brain MRI was
erformed at this admission.
he was admitted to the Neurological Intensive Care
nit and was started on a clevidipine drip for blood
ressure control. She was initially loaded with fos-
henytoin, but this was not continued as she had
o further clinical seizures during this hospitalization.
er blood pressure and mental status returned to nor-
al and she was discharged to rehabilitation within

everal days.
week later, she re-presented to the hospital with

ncephalopathy, hypotension, and acute chronic kid-
ey disease. Her brain MRI showed confluent signal
bnormality in the cerebral white matter predom-
pileptic Disord, Vol. 19, No. 3, September 2017

nantly posteriorly, and a new infarct in the right
ccipital pole (a known complication of PRES). EKG
howed first-degree block with PR interval at 220 mil-
iseconds on rhythm strips.
hroughout her admission, her systolic blood pres-
ure remained elevated at 140-160. On Day 8 of

igure 1. Asystole. At the end of the secondary generalized tonic-cl
systole, which continues for 20 seconds.
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Ictal asystole in PRES with seizures

ospitalization, she had two episodes of bradycardia,
V block, and asystole for up to nine seconds within
ve hours of each other. Her heart rate was 30 bpm
uring the event and her blood pressure after each
vent went up to 208/95. Her EKG immediately, after
ne event, showed normal sinus rhythm with PR

nterval of 196 milliseconds. The staff found her
o be unresponsive after both events and she had
leeding from the mouth with one. These episodes
ere initially attributed to PRES and transient cerebral
ypoperfusion related to bradycardia/asystole. How-
ver, due to the concern for seizures, she was placed
n continuous video-EEG monitoring (VEEG) after the
econd event.
our hours later, she had a secondary generalized
onic-clonic seizure, recorded on vEEG-EKG with AV
lock and sinus arrest, resulting in 20 seconds of asys-

ole, followed by bradycardia for 69 seconds (figure 1).
he seizure started in the right parietal region (figure 2)
ith rhythmic theta frequencies spreading to the

ight temporal region, quickly evolving to a secondary
eneralized tonic-clonic seizure. The staff initiated car-
iopulmonary resuscitation with chest compressions.
here was return of normal sinus rhythm. The patient
as started on sodium valproate and a midazolam

nfusion for 24 hours and had no further seizures dur-
ng her hospitalization. Due to complications of acute
espiratory distress syndrome, she expired eight days
ater.
375

onic seizure (the first six seconds of the page), the EKG shows

iscussion

ur case illustrates the importance of considering
eizures as an aetiology of otherwise unexplained ictal
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igure 2. The seizure starts maximally in the right parietal regio
he right posterior temporal region (T6).

radycardia/asystole in neurological disorders. There
as a high suspicion of seizures in our case which facil-

tated early diagnosis and treatment. The anti-epileptic
edication effectively prevented further seizures and

otentially avoided further cardiac complications.

revalence of ictal bradycardia/asystole

eizures with associated asystole and bradycardia are
are, seen in less than 1% of patients with epilepsy,
nd most commonly found in temporal or frontal lobe
eizures. It is rarely seen in occipital or parietal lobe
eizures and has not been described in the setting of
RES (Tinuper et al., 2001; Rocamora et al., 2003; Britton
t al., 2006; Schuele et al., 2007; Serafini et al., 2011; Nei
t al., 2012; Nguyen-Michel et al., 2014).

linical, radiological, and pathophysiological
eatures of PRES and prognosis

RES is a clinico-radiological diagnosis in which there
s breakdown of the blood brain barrier caused by
brupt changes of blood pressure or cytokines caus-
ng endothelial damage, which causes brain oedema.
he typical neurological symptoms of PRES include
ncephalopathy (50-80%), seizure (60-75%), headache
76

50%), visual disturbance (35%), focal neurological
eficit (10-15%), and status epilepticus (5-15%). Pre-
ipitating causes include renal failure, hypertension,
ytotoxic drugs, autoimmune disorders, and eclamp-
ia. Brain MRI in PRES usually reveals asymmetric
asogenic oedema in the bilateral parietal-occipital,
rontal, and temporal regions, and the basal ganglia,
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) with rhythmic theta frequencies. Later, there is ictal spread to

rainstem or cerebellum may also be involved.
lthough PRES usually has a good prognosis with full

ecovery within 2-8 days, not all patients recover com-
letely. Mortality can be as high as 3-6%. Persistent
eurological sequelae are seen in 10-20% of patients.
RES can recur in 5-10% of patients. Both ischaemic and
aemorrhagic strokes can be seen in 25% of patients
nd are associated with worse outcomes (Fugate and
abinstein, 2015).
he risk of epilepsy has been reported to occur

n less than 1% of patients with PRES (Datar et al.,
015). In contrast, seizures are very common in PRES
Fugate and Rabinstein, 2015). Short-term treatment
ith antiepileptic medications is recommended for

everal weeks up to three months. It is rare that a
atient will require long-term therapy due to a low risk
f developing epilepsy in PRES (Datar et al., 2015).

roposed mechanisms of ictal bradycardia/asystole

uman studies stimulating the insula suggest that
arasympathetic functions responsible for bradycar-
ia/asystole are localized in the left hemisphere

Oppenheimer et al., 1992). As most ictal bradycar-
ias are seen in temporal lobe seizures, one proposed
echanism is ictal activation of parasympathetic net-
Epileptic Disord, Vol. 19, No. 3, September 2017

orks or a disruption of sympathetic networks. Many
ase studies have shown that the left hemisphere side
f seizure onset does not always correlate with ictal
radycardia (Schuele et al., 2008). Contralateral seizure
pread to the left insular cortex or temporal lobe and
eneralized seizure activity may cause bradycardia and
systole. Another proposed mechanism is that the
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ctal asystole is caused by an excessive reflex of vagal
one triggered by the tachycardia during the seizure
Schuele et al., 2008).

linical significance of ictal bradycardia/asystole

n most cases, ictal asystole may be a benign condi-
ion which is self-limiting and does not require
reatment (Schuele et al., 2008). If the ictal aystole
s associated with syncope, this may lead to falls
nd other trauma (Strzelczyk et al., 2008). Postic-
al asystole may also be a potential mechanism for
UDEP, a major cause of death in epilepsy (Shorvon
nd Tomson, 2011). The pathophysiology remains
nknown, but the MORTEMUS study revealed several
ommon features in 25 monitored cases of SUDEP or
ear-SUDEP patients. They all (except one) had a noc-

urnal generalized tonic-clonic seizure, followed by
ostictal cardiorespiratory dysfunction characterized
y central apnoea and bradycardia, leading to asys-

ole and subsequent death in 1/3 of patients (Ryvlin
t al., 2013).

reatment options for ictal bradycardia/asystole

eizure control with antiepileptic medications is
ttempted first for the treatment of ictal bradycar-
ia/asystole. If this is not possible, or if the asystole

s prolonged (greater than 20 or 30 seconds), then
pacemaker should be considered. Alternatively, in

he acute period, transvenous pacing may be used
or several days to weeks, especially in patients with
RES as they infrequently develop epilepsy. Pacemaker

mplementation has shown to improve outcomes and
revent injuries in patients with epilepsy (Strzelczyk
t al., 2008, Moseley et al., 2011). It is unknown how
ften ictal asystole recurs and at what frequency. One
tudy in which six patients with epilepsy were inves-
igated suggests that it does not commonly reoccur.
hese patients had a pacemaker implanted for five
ears and none had recurrent asystole (Schuele et al.,
008). One caveat in interpreting this study is that rare
pochs of pacing, such as those only during seizures,
ay not be detectable during routine pacemaker

nterrogation.
pileptic Disord, Vol. 19, No. 3, September 2017

onclusion

eizures should be suspected and investigated in
atients with neurological disorders and otherwise
nexplained asystole/bradycardia. De novo asystole
an be related to seizures, and different foci can
rigger asystole, as seen in our patient. There may
e several clues, such as a tongue laceration,
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rinary incontinence or syncope, that increases the
egree of suspicion for seizure. Seizures are very
ommon in PRES, whereas asystole has never been
escribed. If a patient has both seizures and asys-

ole, then simultaneous video-EEG-EKG may be helpful
n confirming a correlation between the two prob-
ems. It is important to recognize that ictal asystole
an be seen in PRES and early recognition may help
revent asystole-associated complications, including
eath and/or SUDEP. �

isclosures.
oanna Suski has no conflict of interest to disclose. Reginald Ho
s on the Speaker Bureau for Medtronic, Inc.; Boston Scientific
nd St. Jude Medical, and has received research support from
psher-Smith Laboratories, NIH grant U-01 NS090407. Maromi
ei has received research support from Upsher-Smith Laborato-

ies, NIH grant U-01 NS090407.

eferences

ritton JW, Ghearing GR, Benarroch EE, Cascino GD. The ictal
radycardia syndrome: localization and lateralization. Epilep-
ia 2006; 47(4): 737-44.

atar S, Singh T, Rabinstein AA, Fugate JE, Hocker S.
ong-term risk of seizures and epilepsy in patients with
osterior reversible encephalopathy syndrome. Epilepsia
015; 56(4): 564-8.

ugate JE, Rabinstein AA. Posterior reversible encephalopa-
hy syndrome: clinical and radiological manifestations,
athophysiology, and outstanding questions. Lancet Neurol
015; 14(9): 914-25.

oseley BD, Ghearing GR, Munger TM, Britton JW. The
reatment of ictal asystole with cardiac pacing. Epilepsia
011; 52(4): e16-9.

ei M, Sperling MR, Mintzer S, Ho RT. Long-term
ardiac rhythm and repolarization abnormalities in refrac-
ory focal and generalized epilepsy. Epilepsia 2012; 53(8):
137-40.

guyen-Michel V-H, Adam C, Dinkelacker V, et al. Character-
zation of seizure-induced syncopes: EEG, ECG, and clinical
eatures. Epilepsia 2014; 55(1): 146-55.

ppenheimer SM, Gelb A, Girvin JP, Hachinski VC. Car-
iovascular effects of human insular cortex stimulation.
eurology 1992; 42(9): 1727-32.

ocamora R, Kurthen M, Lickfett L, Von Oertzen J, Elger CE.
ardiac asystole in epilepsy: clinical and neurophysiologic
377

eatures. Epilepsia 2003; 44(2): 179-85.

yvlin P, Nashef L, Lhatoo SD, et al. Incidence and mech-
nisms of cardiorespiratory arrests in epilepsy monitoring
nits (MORTEMUS): a retrospective study. Lancet Neurol
013; 12(10): 966-77.

chuele SU, Bermeo AC, Alexopoulos AV, et al. Video-
lectrographic and clinical features in patients with ictal
systole. Neurology 2007; 69(5): 434-41.

http://www.ncbi.nlm.nih.gov/pubmed?term=The ictal bradycardia syndrome: localization and lateralization
http://www.ncbi.nlm.nih.gov/pubmed?term=Long-term risk of seizures and epilepsy in patients with posterior reversible encephalopathy syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Posterior reversible encephalopathy syndrome: clinical and radiological manifestations, pathophysiology, and outstanding questions
http://www.ncbi.nlm.nih.gov/pubmed?term=The treatment of ictal asystole with cardiac pacing
http://www.ncbi.nlm.nih.gov/pubmed?term=Long-term cardiac rhythm and repolarization abnormalities in refractory focal and generalized epilepsy
http://www.ncbi.nlm.nih.gov/pubmed?term=Characterization of seizure-induced syncopes: EEG, ECG, and clinical features
http://www.ncbi.nlm.nih.gov/pubmed?term=Cardiovascular effects of human insular cortex stimulation
http://www.ncbi.nlm.nih.gov/pubmed?term=Cardiac asystole in epilepsy: clinical and neurophysiologic features
http://www.ncbi.nlm.nih.gov/pubmed?term=Incidence and mechanisms of cardiorespiratory arrests in epilepsy monitoring units (MORTEMUS): a retrospective study
http://www.ncbi.nlm.nih.gov/pubmed?term=Video-electrographic and clinical features in patients with ictal asystole


Journal Identification = EPD Article Identification = 0933 Date: October 5, 2017 Time: 4:16 pm

3

J

S
H
1

S
d
2

S
L

. Suski, et al.

chuele SU, Bermeo AC, Locatelli E, Burgess RC, Lüders
O. Ictal asystole: a benign condition? Epilepsia 2008; 49(1):

68-71.

erafini A, Gelisse P, Reana V, Crespel A. Cardiac asystole
uring a cluster of right temporo-parietal seizures. Seizure
011; 20(2): 181-3.

horvon S, Tomson T. Sudden unexpected death in epilepsy.
ancet 2011; 378(9808): 2028-38.

TEST YOURSELF
EDUCATION

(1) What is the risk of epilepsy in patients with PRES?

(2) Name a common feature seen in patients with SUDEP?

Strzelczyk A, Bauer S, Knake S, Oertel WH, Hamer
HM, Rosenow F. Ictal asystole in temporal lobe epilepsy
before and after pacemaker implantation. Epileptic Disord
2008; 10(1): 39-44.

Tinuper P, Bisulli F, Cerullo A, et al. Ictal bradycardia in
partial epileptic seizures: autonomic investigation in three
cases and literature review. Brain A J Neurol 2001; 124(12):
2361-71.
78

(3) In which types of seizures (localization) has ictal asyst

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Epileptic Disord, Vol. 19, No. 3, September 2017

ole been more commonly described?

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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