Postictal
neurogenic
stunned myocardium

Abstract—Neurogenic left ventricular dysfunction is a recognized complica-
tion of subarachnoid hemorrhage, but this condition has not been reported
after seizure activity. The authors present two cases of neurogenic stunned
myocardium after convulsive seizures, suggesting that ictal activity can lead to

sympathetically mediated cardiac injury.
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Cardiac abnormalities occur with a variety of CNS
injuries.! Neurogenic left ventricular (LV) dysfunc-
tion, also called neurogenic stunned myocardium, is
commonly associated with subarachnoid hemorrhage
(SAH).2 The dysfunction may be mediated by sympa-
thetic hyperactivity causing myocardial stunning
and characteristic pathologic changes. Neurogenic
stunned myocardium is also seen in cerebral infarc-
tion,? subdural hematoma,* metastatic brain tumors®
and Guillain—-Barré syndrome.®

Although neurally mediated ventricular hypokine-
sis has not previously been ascribed to seizure activ-
ity, cardiac pathology suggests that seizures can
precipitate sympathetic cardiotoxicity. Postmortem
cardiac examinations of young, otherwise healthy in-
dividuals with epilepsy demonstrate multiple foci of
perivascular and interstitial fibrosis associated with
myofibrillar atrophy in the absence of coronary ar-
tery disease.”® Furthermore, multifocal ventricular
and septal myocyte vacuolization, a potentially re-
versible form of myocardial injury, is found in pa-
tients with epilepsy who experience sudden
unexplained death.® Supporting the notion of revers-
ible seizure-related cardiac injury with clinical obser-
vations, we report two cases of transient postictal
myocardial dysfunction suggestive of neurogenic
stunned myocardium.

Case 1. A 62-year-old man with a history of traumatic right
intracerebral hemorrhage at age 51 years reported headache and
left arm dyscoordination and then collapsed. Emergency medical
services found him with impaired consciousness and left arm pa-
resis; he was subsequently witnessed to have a generalized tonic-
clonic seizure. He was intubated for airway protection and treated
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with IV diazepam. Noncontrast head CT revealed no acute abnor-
malities. After admission to the intensive care unit, the patient
developed hypotension, with blood pressures as low as 84/65 mm
Hg, and pulmonary edema. EKG on admission revealed ST-
segment depressions in leads V2-V4 that resolved within a day
(figure). Serum troponin I peaked at 17.8 ng/mL (reference <2
ng/mL). A transthoracic echocardiogram demonstrated normal LV
size and a measured ejection fraction of 40%. Multiple areas of
severe LV hypokinesis were observed, including the entire ante-
rior wall, the anterior aspect of the lateral wall, and the distal
inferior and posterior walls; there was normal function of the
apex. He was treated for heart failure and extubated. On hospital
day 3, B-type natriuretic peptide (BNP) was elevated at 950
pg/mL (reference <101 pg/mL), consistent with elevated left ven-
tricular pressure. On hospital day 6, dual isotope rest and Persan-
tine stress perfusion SPECT imaging demonstrated no areas of
ischemia and gated SPECT revealed resolution of the previously
described wall motion abnormalities and a calculated LV ejection
fraction of 54%. Invasive cardiac evaluation was deferred.

Laboratory evaluation revealed no evidence of infection, meta-
bolic disturbance, or stimulant drug use. Brain MRI showed en-
cephalomalacia in the right frontoparietal and left frontal regions,
consistent with remote traumatic injury (see figure E-1 on the
Neurology Web site at www.neurology.org); there were no acute
abnormalities. An interictal EEG detected right frontotemporal
epileptiform discharges (see figure E-2). The patient’s left-sided
weakness resolved completely, and he was diagnosed with a
Todd’s postictal paralysis. Antiepileptic drug therapy was initi-
ated for symptomatic epilepsy.

Case 2. A 50-year-old woman with a history of repaired rup-
tured left anterior communicating artery aneurysm 8 years previ-
ously with subsequent symptomatic epilepsy, hypothyroidism, and
occasional migraines presented after an unwitnessed motor vehi-
cle accident. Historically, she had recurrent seizures refractory to
phenytoin, divalproex, and carbamazepine. The patient did not
recall events before the accident but apparently hit a pole while
traveling approximately 40 mph; she was found obtunded on ar-
rival of Emergency Medical Services. She had two witnessed tonic-
clonic seizures while in the field that resolved with IV
benzodiazepines. She was intubated and brought to the emer-
gency department. No overt chest or head trauma was noted.
Head CT showed an old surgical clip and a chronic hypodensity in
the left temporal region; no acute hemorrhage was noted. An IV
phenytoin load was administered. EKG showed T-wave inversion
and flattening in leads V1-V4. On hospital day 2, her troponin I
increased to 3.0 ng/mL with a CK-MB of 8 mg/dL. A transthoracic
echocardiogram showed hypokinesis of the entire mid left ventri-
cle with normal to hyperdynamic function of the distal apex and
the proximal one fourth of the left ventricle. The patient improved
rapidly and was extubated on hospital day 1. She was treated
conservatively without pharmacologic therapy for her LV dysfunc-
tion. On hospital day 4, she underwent a resting thallium perfu-
sion scan; no areas of hypoperfusion were seen. A repeat
echocardiogram the same day showed complete resolution of the
wall motion abnormality, so cardiac catheterization was not per-
formed. She was discharged on phenytoin.

Discussion. These two cases suggest that limited
convulsive activity can precipitate neurogenic
stunned myocardium. The left ventricular hypokine-
sis observed with neurogenic stunned myocardium
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Figure. (A) EKG of Patient 1 with ST-segment depressions

in leads V2-V4. (B) Repeat EKG shows resolution of ST
changes.

tends to be multifocal or global, does not usually
adhere to vascular distributions, and occurs in the
absence of observable coronary disease.? EKG repo-
larization abnormalities and mild cardiac enzyme el-
evations are frequently observed.® LV function
typically returns to normal in days, as seen in both
of these cases.

In Patient 1, the EKG abnormalities, mild tropo-
nin elevation, and reversible multifocal ventricular
dysfunction in a nonvascular pattern reflect the
usual findings seen with neurogenic stunned myo-
cardium. Absence of cardiac ischemia on nuclear
SPECT imaging supports this diagnosis. The postic-
tal cardiac dysfunction was severe in this case, pre-
cipitating hypotension and pulmonary edema that
necessitated critical care support. In Patient 2, the
postictal ventricular hypokinesis and cardiac enzyme
elevation were less prominent, but the constellation
of EKG, troponin, and reversible echocardiographic
abnormalities in a nonvascular distribution similarly
suggests neurally mediated stunned myocardium. A
resting thallium perfusion scan did not suggest areas
of cardiac ischemia.

Because our patients did not undergo coronary
angiography after the cardiac event, a degree of un-
certainty remains regarding the mechanism of their
transient myocardial dysfunction. Although ischemia
due to a mismatch of myocardial oxygen supply and
demand can manifest as myocardial stunning, a vas-
cular etiology is unlikely. In both cases, multiple dis-
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eased coronary vessels would be necessary to explain
the observed wall motion abnormalities, a finding
not corroborated with radionuclide stress testing in
the first patient. Moreover, function of the apical left
ventricle was spared in both cases, and ischemia in
the territory of the left anterior descending artery,
which would cause anterior wall dysfunction, should
also involve the apex. This pattern of sparing the
apical ventricle has been reported previously in neu-
rogenic stunned myocardium with SAH.? Finally,
both patients were initially treated with IV benzodiaz-
epines for seizure activity; barbiturates, which can
cause myocardial depression,’® were not administered.

The occurrence of neurogenic stunned myocar-
dium after seizures is not surprising given the high
sympathetic tone associated with convulsions and
the characteristic myocardial pathology that has
been demonstrated in individuals with epilepsy. The
actual incidence of LV dysfunction resulting from
seizure activity, however, is not known. The fact that
neurally mediated ventricular dysfunction occurs
with several other neurologic diseases may suggest a
common mechanism, possibly CNS-mediated cate-
cholamine stimulation.
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