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HIPPOCAMPAL SCLEROSIS AND STATUS EPILEPTICUS

CAUSE OR CONSEQUENCE ?

A MRI study

Gustavo Wruck Kuster', Pedro Braga-Neto', Denizart Santos-Neto’,
Maria Teresa Garcia Santana’, Antonio Carlos Martins Maia Jr?,

Orlando Graziani Povoas Barsottini’

ABSTRACT - Background: Transient imaging abnormalities, including changes on diffusion-weighted imag-
ing (DWI), may be seen in status epilepticus. These abnormalities can be followed by hippocampal sclero-
sis. Case report: We report a 15-year-old lady with focal non convulsive status epilepticus (NCSE) and fo-
cal slowing on EEG. DWI exhibited abnormal hyperintense signals in bilateral temporal and insular cortices.
After 3 weeks, MRI performed a localizated hippocampal atrophy. Conclusion: The MRI findings indicated
vasogenic and cytotoxic edema during seizure activity and subsequent loss of brain parenchyma.

KEY WORDS: status epilepticus, magnetic resonance imaging (MRI), diffusion-weighted images, reversible
MRI abnormalities, hippocampal sclerosis.

Esclerose hipocampal e status epilepticus: causa ou conseqiiéncia? Um estudo de RM

RESUMO - Introduc¢do: Anormalidades transitérias de imagem, incluindo imagens de ressonancia magné-
tica por difusdo (DWI), podem ser vistas no status epilepticus. Essas anormalidades podem ser seguidas de
esclerose hipocampal. Relato de caso: N6s relatamos uma jovem de 15 anos com status focal ndo convul-
sivo e lentificacdo focal no EEG. DWI mostrava sinal hiperintenso em regides temporais bilaterais e cortex
insular. Apds 3 semanas, RM de encéfalo mostrava atrofia localizada do hipocampo. Conclusdo: Os acha-
dos de RM indicam edema vasogénico e citotoxico durante as crises epilépticas com subsequiente atrofia de
parénquima cerebral.

PALAVRAS-CHAVE: status epilepticus, ressondncia nuclear magnética (RNM), sequéncia difuséo, alteracdes

reversiveis de RNM, esclerose hipocampal.

Brain magnetic resonance imaging (MRI) is man-
datory as a diagnostic workup for patients with epi-
leptic seizures in order to delineate any structural ep-
ileptogenic lesion. Transient signals abnormalities can
occur and have been attributed to functional chang-
es due to seizure activity'. Convulsive status epilepti-
cus causes brain MRI changes after generalized and
focal motor seizures?, although these findings in non-
convulsive status epilepticus (NCSE) are exceptional*4.
Focal NCSE occurs mostly as complex partial status
epilepticus (CPSE) and several articles have reported
transient MRI abnormalities after such situation>®,

We report a case of a young female who present-
ed a unique, long-lasting series of partial seizures
with marked transient MRI abnormalities, followed

by localized brain atrophy in despite of complete clin-
ical recovery.

CASE

A 15 year old right-handed female was admitted in our
Neurological Unit presenting apathy and speech arrest since
5 days before the admission. Her medical records were unre-
markable for perinatal pathological events, febrile seizures,
cardiac diseases, cerebral injuries or infectious diseases. Psy-
chomotor development was normal. Family history was neg-
ative for epilepsy.

At hospital admission, she had no fever and arterial
blood pressure was normal. In neurological examination,
she presented with drowsiness, masticatory movements and
right hand dystonia.

EEG showed the presence of continuous spikes with al-
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Fig 1. EEG showed the presence of continuous spikes with al-
pha / theta activity of 6-9 Hz over the left central and middle
line regions.

pha / theta activity of 6-9 Hz over the left central and mid-
dle line regions (Fig 1).

Benzodiazepines, followed by intravenous phenobar-
bital were done with no improvement. She required intu-
bation, mechanical ventilation and continuous infusion of
benzodiazepines in a Intensive Care Unit (ICU).

A CT scan of the brain on the day of admission showed
a left temporal hypodensity with slight contrast enhance-
ment. Cerebrospinal fluid (CSF) analyzed on day 1 was acel-
lular with normal levels of glucose and protein. Further CSF
samples on the day 7 and 14 were also acellular. Routine
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haematology and blood biochemistry were normal. Microbi-
ological studies were negative. Human Imunodeficiency Vi-
rus (HIV), Hepatitis B virus (HBV) and Hepatitis C virus (HCV)
serologies were negative.

On the seventieth day the patient had an EEG improve-
ment, a partial consciousness recovery and mechanical ven-
tilation was discharged. By this time, the first brain MRI
scan was done.

Three weeks later, after a complete clinical recovery, a
follow-up MRI was performed.

MRI abnormalities — At the admission, serial MRI scans
(1,5T, Sonata, Siemens, Erlanger, Germany) were performed.
After repeated episodes of NCSE, diffusion-weighted imag-
es and T2-weighted images FLAIR exhibited abnormal hy-
perintense signals in bilateral temporal and insular cortices.
These abnormalities appeared more extensive on diffusion-
weighted images than on T2-weighted images FLAIR. The
hippocampi appeared abnormal and also presented bilat-
eral abnormal hyperintense signals, without atrophy, more
extensive on the left hippocampus. There was no disruption
of blood-brain barrier (BBB) on T1-weighted images after in-
travenous administration of Gd-DTPA (Fig 2).

After 3 weeks, there were no signal abnormalities on
diffusion-weighted images and T2-weighted images FLAIR.
However, enlargement of the subarachnoid space just near
the left temporal lobe and enlargement of the temporal
horn of the right lateral ventricle were evident, indicating
localized brain atrophy (hippocampal atrophy) (Fig 3).

Fig 2. Diffusion-weighted images (DWI) and Tz2-weighted images FLAIR exhibited abnormal
hyperintense signals in bilateral temporal and insular cortices.
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Fig 3. MRI (coronal | axial) exhibited enlargement of the subarachnoid space just near the left
temporal lobe and enlargement of the temporal horn of the right lateral ventricle were evi-
dent, indicating hippocampal atrophy.

DISCUSSION

We describe here a case of non-convulsive status
epilepticus characterized by clinical, electroenceph-
alographical and MRI findings. Brain MRI showed
reversible diffusion and T2-weighted images abnor-
malities in bilateral temporal and insular lobes, which
disappeared after three weeks, giving place to corti-
cal atrophy. The patient experienced clinical as well
as EEG recovery after this period.

Partial seizures and status epilepticus are associ-
ated with a local change of blood flow and neuronal
metabolism. This is clearly demonstrated by numerous
PET and SPECT studies which have shown increased
cerebral flow and metabolite consumption in the
area of epileptic focus’. These findings have been
confirmed by functional MRI, with important clinical
implications™.

The above-mentioned metabolic phenomena are
proportional to the frequency and duration of the
seizures""". They determine a transitory alteration of
the BBB, an increased of vascular permeability and the
subsequent appearance of cerebral edema. BBB could
be differently compromised and this could explain the
MRI findings reported in literature, which vary from
signal alteration caused by vasogenic and/or cytotoxic
edema to contrast enhancement, as a result of either
damage or breakdown of the BBB, respectively’.

The association of hippocampal abnormalities

with chronic epilepsy and status epilepticus is well
stablished™™. The nature of the neuropathological
changes found depends on how long standing they
are. In early cases there are ischemic changes in neu-
rones in vulnerable areas (hippocampus, thalamus
and striatum) with acute astrocytic reation. In the
later cases there is neuronal loss and gliosis in these
areas. It is generally accepted that status epilepticus
directly results in hippocampal sclerosis***, but many
of the reports are of cases with encephalitis, with se-
vere complications of status epilepticus such hypoxia,
hypoglycemia or with other major systemic illness".

In our case, no underlying cause was found. The
CSF and serological studies showed no evidence of
encephalitis. The patient did not develop major sys-
temic disturbances such as hypoxia or hypoglycemia®.
These factors suggest that in this case, the abnormali-
ties detected on MRI are a direct result of the pa-
tient's status epilepticus. An alternative explanation
would be that the hippocampal changes caused the
status epilepticus, rather then the other way around.
We believe that the clinical picture, the appearance
of new changes in MRI after the onset of the status
epilepticus, make this explanation unlikely.
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