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ABSTRACT

Background: Though epileptic seizures are common in posterior reversible encephalopathy syndrome (PRES), status epilepticus (SE) as the
presenting feature is rare.

Objective: To study the clinical spectrum and outcome of patients with SE as presenting feature of PRES.

Methods: This is a retrospective study. PRES was diagnosed based on the clinical features and imaging findings on brain MRI (n = 40) which
became normal after 6 months follow-up imaging. Patients with SE as the initial manifestation of PRES were identified. Baseline information
regarding the clinical presentation, etiology, past history of illness, treatment history, imaging findings, EEG and long-term clinical outcome.
Result: Seizure was the most common presentation seen in 31 patients (77.5%). The etiologies in PRES were preeclampsia, or eclampsia [n =33
(82.5%)], hypertensive encephalopathy [n = 3 (7.5%)], systemic lupus erythematosus (SLE), AIP, and chronic renal failure (CRF) in one patient each
[n=01 (2.5%)]. Brain MRI showed the involvement of parieto-occipital lobes (n = 33 [82.5%]) mostly. Status epilepticus (generalized convulsive)
was the presenting feature in eight cases (20%). Among them, five cases (0.5%) had a history of chronic epilepsy. In the remaining three patients,
SLE and acute intermittent porphyria, CRF precipitated the SE.

Conclusion: The study highlights the clinico-etiological spectrum of PRES and the identification of SE within its context leading to the early
diagnosis and management if treated early. The role of antenatal care is important for the identification and treatment of etiologies, blood

pressure, proper antiepileptic drug compliance and appropriate counseling.
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HIGHLIGHTS

Awareness of the varying spectrum of clinical presentations, and
etiology of posterior reversible encephalopathy syndrome (PRES)
leads to early diagnoses and management. The role of antenatal
careisimportant for the identification and treatment of underlying
etiologies, blood pressure control, ensurance of antiepileptic drug
compliance, and adequate counseling.

INTRODUCTION

Posterior reversible encephalopathy syndrome is a clinicoradio-
logical diagnosis. Itincludes varying neurological symptoms, such
asencephalopathy, seizures, headache, and vision disturbances with
classical imaging findings of reversible subcortical vasogenic edema
without the infraction."? Preeclampsia or eclampsia, hypertensive
emergencies, renal disease, sepsis, exposure to immunosuppressive
agents, and rarely autoimmune disorder are the precipitating
factors.”® The most common radiologic involvement in PRES is
typically the “posterior” parieto-occipital white matter but the
atypical areas, such as the cortex, basal ganglia, frontal lobes, and
the brain stem can also be involved."” PRES due to hypertension
emergencies is due to failure of cerebrovascular autoregulation,
resulting in vasogenic edema.® Though epileptic seizures are
common in PRES, status epilepticus (SE) as the presenting symptom
is rare. Status epilepticus, defined as the ongoing continuous
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seizure activity for at least 5 minutes (continuous) or as more
than two motor seizures without full recovery of consciousness
in the interval (intermittent),’ have been described in 3'-13%'° of
patients. Early recognition of SE and its etiology is necessary for
the timely management and its long-term sequelae. Published
epidemiological data regarding incidence rates for seizure clusters,
SE, and rare causes in PRES are scarce for the Indian population
and a high index of suspicion will prevent missing the diagnosis.

Objective
To study the clinical profile and outcome of patients with SE as
the presenting feature of posterior reversible encephalopathy
syndrome.
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METHODS

Aretrospective study of the clinical profile of all patients diagnosed
with PRES from 2015 to 2020 was performed at tertiary care
centers neurology department Dr S.N. Medical College in Jodhpur,
Rajasthan after taking proper consent and institutional ethics
approval. STROBE guidelines have been followed (Supplementary
Table 1). PRES was diagnosed based on the clinical features and
imaging findings on brain MRI (n = 40) with complete resolution
after 6 months follow-up. Patients with SE were identified. Status
epilepticus was defined as 30 minutes of continuous seizure activity
oraseries of seizures without return to full consciousness between
the seizures.’

Baseline information regarding the clinical presentation,
etiology, past history of illness, treatment history, seizure
phenotype, imaging findings, EEG and long-term clinical outcome
were collected. Patients were treated and managed accordingly and
were discharged. Follow-up was done at 3 months and 6 months
either telephonically or physically in the neurology department.
regarding the outcome of the illness. One was lost to follow-up.

ResuLt

About 40 cases were diagnosed with PRES (Table 1), among which
36 were females and 4 were males. The mean age at presentation
was 23 years in females and 46 years in males. Primary etiologies
of PRES included preeclampsia, or eclampsia [n = 33 (82.5%)],
hypertensive encephalopathy [n = 3 (7.5%)], systemic lupus
erythematosus (SLE), acute intermittent porphyria (AIP), acute
inflammatory demyelinating polyneuropathy (AIDP), and chronic
renal failure (CRF) in one patient each [n = 01, (2.5%)]. The clinical
features were seizures, seen in 31 patients (77.5%), headache
[n =16, (40%)], vomiting and altered sensorium in 7 patients each
[17.5%)]), vision loss (n = 6, [15%)]), neurological deficit [n = 4, (10%)].
A single episode of seizure was seen in 11 patients (27.5%), more
than one episode in 20 cases (50%), whereas SE was the presenting
feature in 8 cases (20%) All had generalized convulsive SE. Among
the patients presenting with SE, five cases [0.5%)] had a history of
chronic epilepsy who either were drug defaulters during pregnancy
due to social norms, lack of counseling, or had an inadequate dose.
The remaining three patients were diagnosed with SLE, CRF, and
AIP respectively. Brain MRI showed the involvement of parieto-
occipital lobes [n = 33 (82.5%)], frontal lobe [n = 10 (25%)], basal
ganglia [n =4 (10%)], cerebellum, corpus callosum in two patients
each (5%), brain stem and temporal lobe [n = 1 each (2.5%)]. Brain
MRI showed typical involvement like holo hemispheric pattern
(Fig. 1A), bilateral occipital lobe involvement (Fig. 1B), superior
sulcus pattern denoted by black solid arrow (Fig. 1C), and atypical
involvement like bilateral temporo-cerebellar (Fig. 1D). Interictal
EEG showed generalized spike and slow wave discharges in all
patients. Etiologies of PRES were treated along with conservative
management. Complete resolution of SE was achieved after adding
antiepileptics and treating the etiology. Those diagnosed with
SLE, CRF, AIDP, and AIP were treated with immunosuppressive
drug, hemodialysis, intravenous immunoglobulin and intravenous
injection of heme respectively in conjunction with antiepileptic
drugs. All the patients who presented with SE were shifted to ICU
among which three were intubated. The outcome of pregnancy was
IUD intwo cases and preterm in one case. There was one death due
to sepsis. Though PRES carries a favorable prognosis, attention is
rather needed when the presenting symptom is SE in order to treat
urgently and find out the etiology.
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Table 1: Clinical profile of patients with posterior reversible
encephalopathy syndrome

Variables Number of patients [n (%)]

Demographics

Males 4
Females 36
Male:female 1:9
Mean age (male : female) 46:23 years
Clinical presentation
Seizures 31 (77.5%)
Headache 16 (40%)
Vomiting 7 (17.5%)
Altered sensorium 7 (17.5%)
Visual disturbances 6 (15%)
Status epilepticus 8 (20%)
Neurological deficit 4 (10%)
Etiology
Acute hypertension 3(7.5%)
Pre-eclampsia or eclampsia 33 (82.5%)
Sepsis 0
Chronic renal failure 1(2.5%)
Immunosuppression 0
Autoimmune disease
SLE 1(2.5%)
AIDP 1(2.5%)
AlP 1(2.5%)
Neuroimaging findings
Parieto-occipital lobes 33 (82.5%)
Frontal lobe 10 (25%)
Temporal lobe 1(2.5%)
Cerebellum 2 (5%)
Basal ganglia 4 (10%)
Brainstem 1(2.5%)
Status epilepticus
Semiology
GTCS 8 (80%)
Precipitating factor
H/o chronic epilepsy with 5(62.5%)
antiepileptic drug defaulter
SLE 1(12.5%)
AlP 1(12.5%)
CRF on hemodialysis 1(12.5%)

Discussion

In India, there are about 10 million people living with epilepsy
in which around 2.73 million are women with epilepsy and 52%
of them are in the reproductive (15-49 years) age group'® PRES
poses a diagnostic challenge because of the wide spectrum of
presentations and etiologies. In our study, the incidence is more
in females compared with males which were similar to the findings
of Fugate et al." (65%) and other studies like Vignatelli et al.”
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Figs 1A to D: (A) Holo hemispheric pattern; (B) Bilateral occipital lobe involvement; (C) Superior sulcus pattern denoted by black solid arrow;

(D) Bilateral temporo-cerebellar involvement

In our study, the most common clinical presentation was seizure,
seen in 31 patients (77.5%). These findings are very similar to the
study by Fugate et al."* (74%). Preeclampsia and eclampsia were
the dominant factors responsible for seizures similar to other
studies.'®"”

Preeclampsia is defined as hypertension (blood pressure
2140/90 mm Hg) and proteinuria (=300 mg in a 24-hour urine
collection) occurring after 20 weeks of gestation in a previously
normotensive patient'® whereas severe preeclampsia is defined as
systolic blood pressure (SBP) of 160 mm Hg or greater, a diastolic
blood pressure (DBP) of 100 mm Hg or greater, nephrotic-range
proteinuria (>3.5 g/24-hour urine), impaired renal function,
thrombocytopenia, and/or evidence of microangiopathic hemolytic
anemia, hepatocellular injury, pulmonary edema, and neurologic
disturbances." It was estimated that mild preeclampsia and severe
preeclampsia characterized by new-onset hypertension, proteinuria,
and multisystem involvement, is responsible for substantial
maternal and fetal morbidity and is a marker for future cardiac
and metabolic disease. This American Society of Hypertension, Inc
(ASH progress to convulsive form, i.e., eclampsia) in approximately
0.5% of the patients and 2-3% patients, respectively. Renal failure
is a well-recognized entity and can be easily identified by raised
creatinine level on a routine investigation. In our study, one patient
was diagnosed with CRF and was put on three antihypertensive
drugs. He defaulted the antihypertensive drugs which led to
precipitation of the SE. Subsequently, he was treated with 5 drugs
antihypertensive, hemodialysis, and antiepileptics.

There was another case of SLE who was diagnosed by clinical
features and subsequent autoantibody panel. There have been
cases reported with SLE presenting with PRES.%°
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Similar to one case report,?’ we had another young adolescent
female presenting with abdominal pain with psychiatric behavior
with hematuria with seizures. Urine porphyrins were positive.
Acute intermittent porphyria was suspected and imaging showed
bilateral posterior involvement, and was treated with hematinics
and supportive management.

So one must definitely evaluate the causes of non-eclamptic
patients in PRES.

In our study, 20% (n = 8) of cases presented initially with SE
which led to the diagnosis of PRES. Five were in the antepartum
period. Though seizures are a recognized entity in PRES, SE is rare.
All of them presented with convulsive SE as an initial manifestation
of PRES. Five patients had a history of chronic epilepsy and were
treatment defaulters. Those women with epilepsy have a higher
risk of seizures during pregnancy if they had a history of at least
one seizure episode in the pre-pregnancy state.?? On detailed
history taking, three patients had stopped treatment on being
pregnant with the social mindset notion that it is ominous to take
any medicines. This was either due to a lack of antenatal checks or
a lack of awareness among the doctors at the primary health care
level and district hospital regarding the detailed evaluation of the
patient and proper counseling. The remaining two patients had
stopped treatment as they were seizure-free for 1 year and were lost
to follow-up. All of them presented in the gynecological emergency
department with SE and were managed with antiepileptics,
magnesium sulfate, and supportive management. There was one
preterm labor and intrauterine death in two cases. In the remaining
three cases, SLE, AIP, and CRF precipitated the SE.

Several studies have been done but data regarding SE as a
presenting feature in PRES are still lacking in the Indian perspective.
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In a study by Kozak et al.,'° majority of them had focal-onset
complex partial SE, unlike our study which had generalized
convulsive SE.

So, we need to be aggressive regarding awareness and
management in order to decrease the mortality and morbidity
despite SE being preventable. Thus, unawareness regarding the
knowledge of epilepsy, treatment, and its effect during antepartum,
intrapartum, and postpartum period, poor health infrastructure,
social stigma, poverty, cultural beliefs, and shortage of trained
professionals not only cause a poor impact on the maternal and
child health but also contribute a treatment gap similar to other
studies.?>%*

Though the study had limitations like a small population (n =40)
and a short period (6 months), it gives valuable information not to
be overlooked. Recognizing PRES early in eclampsia is important
as control of blood pressure leading to the syndrome version. Non-
eclamptic causes of PRES should be evaluated for autoimmune
causes, such as AIDP, SLE, renal failure, immunosuppression,
and AIP. SE can be the initial presentation of PRES and should be
investigated for the etiology. Such patients should be managed
aggressively. Patients with a history of chronic epilepsy should
be warned about pregnancy-related complications. Atypical
findings on imaging cannot exclude PRES when clinical features
are suggestive of PRES.?

Lastly and mostimportantly, antenatal care plays a very crucial
role in identifying and treating associated comorbidities. Blood
pressure control, ensurance of proper compliance with antiepileptic
drugs, immediate treatment of SE during this period, increasing the
awareness of pregnancy-related complications. There is a need to
empower primary healthcare workers by educating and training
them in order to manage effectively thus decreasing the treatment
gap significantly."

Diagnosing PRES with SE as the presenting symptom is
uttermost important because timely management of SE and its
underlying cause can decrease mortality and morbidity.

ORrciD
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SUPPLEMENTARY MATERIAL

The Supplementary Table 1 is available on the website of www.
ijjccm.org
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