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Abstract. In the so called COVID19 era, headache, fever and gastrointestinal symptoms are highly suggestive
for SARS-CoV-2 infection, but in all the cases presenting to the emergency room, clinicians should always
keep in mind alternative diagnoses, particularly if the patient is pregnant. Life-threatening diseases, such as
eclampsia and posterior reversible encephalopathy syndrome (PRES), should be promptly recognized and
treated. Eclampsia is defined as a seizure occurring in association with pre-eclampsia, and it represents one
of the major and serious obstetric disorders associated with significant maternal and perinatal morbidity and
mortality. PRES is a distinctive clinical and imaging syndrome characterized by acute headaches, visual im-
pairment, seizures, and altered sensorium, that can be associated with severe eclampsia. Emergency clinicians
should always consider eclampsia in the differential diagnosis of headache in pregnant women. The prompt
and accurate diagnosis of eclampsia/PRES is crucial to prevent adverse maternal and perinatal outcomes.
Here we describe the case of a young pregnant woman admitted to our emergency department for fever,
dyspnea, headache, nausea and vomiting, who developed generalized tonic clonic seizures and a subsequent
status epilepticus due to eclampsia and PRES. (www.actabiomedica.it)
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Introduction

In the current “COVID19 (coronavirus disease 19)
era” fever, headache, dyspnea and gastrointestinal symp-
toms are suggestive for SARS-CoV-2 infection, that
should be always considered in the differential diag-
nosis for the best management of the patients and to
avoid the spread of the virus in the emergency depart-
ment and the so called “no COVID wards”. Particular
attention should be given to pregnant patients because
life-threatening diseases, such eclampsia and pos-
terior reversible encephalopathy syndrome (PRES),
can mimic COVID19. The prompt recognition and
treatment of these two conditions is pivotal to avoid

fatal consequences both for the patient and the fetus.
Eclampsia is a multisystem disorder defined as the
occurrence of one or more seizures before, during or
after delivery in women with signs or symptoms of pre-
eclampsia (1). Pre-eclampsia is a serious hypertensive
complication of pregnancy, that occurred in 5% of preg-
nancies (2). Pre-eclampsia is defined by the presence of
new-onset hypertension (>140/90 mmHg) and occur-
rence of proteinuria (0.3 g in 24-hour urine or 2+1 on
dipstick in a random urine sample) after the 20" week of
gestation (3). The incidence of progression to eclampsia
is about 0.5% in patients with mild pre-eclampsia and
2 - 3% in those with severe pre-eclampsia, as defined
by a systolic blood pressure of 160 mmHg or higher,
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nephrotic-range proteinuria (>3.5 g/24-hour urine),
renal function impairment, thrombocytopenia, and/or
evidence of microangiopathic hemolytic anemia, hepa-
tocellular injury, pulmonary edema, and neurologic dis-
turbances (4). The pathophysiology of pre-eclampsia/
eclampsia is not properly understood. Maternal, fetal
and placental factors are involved in the pathogenesis
of the disease (5). Based on these observations, pre-
eclampsia must be considered as a multisystem disorder
that often involves the central nervous system. Com-
mon prodromal symptoms and signs of pre-eclampsia
include headache and visual changes (6). Most women
have a classic presentation of pre-eclampsia (hyper-
tension and proteinuria) beyond 20 weeks of gesta-
tion and/or less than 48 hours after delivery, although
“atypical cases” presenting with hypertension or pro-
teinuria outside these time intervals, have been recently
described (7). The estimated incidence of eclampsia is
1.4% (8). About 15% of maternal deaths worldwide are
due to pre-eclampsia/eclampsia, despite in developed
countries maternal mortality associated with eclampsia
is extremely low (9). Neurologic signs and symptoms
of eclampsia include hyperreflexia, headache, visual
disorders, seizures, confusion, or disturbances of con-
sciousness and cerebral hemorrhage. The pathogenesis
of eclamptic convulsions remains unknown. Cerebral
imaging suggests that cerebral abnormalities in eclamp-
sia (mostly vasogenic edema) are similar to those found
in hypertensive encephalopathy (10). As reported and
validated in large, randomized placebo-controlled tri-
als, magnesium sulphate is the drug of choice to prevent
and treat eclampsia, recurrent seizures, and intra- and
immediately post-partum complications (11).

Case presentation

A 31-year-old primigravida woman at 35 weeks
gestation was admitted to our emergency depart-
ment complaining of occipital headache, fever, nau-
sea, vomiting, and focal neurological signs over three
days. According to the current triage-protocol process
adopted in our emergency department, the patient
was assigned to the “COVID19 area” (12). Her past
medical history was unremarkable. At admission she

was slowed and confused. She had high blood pressure

(190/90 mmHg), high cardiac rate (130 beats/minute)
and peripheral oxygen saturation at the lower limit
of the normal range (SpO2 96% at room ambient),
with normal respiratory rate and body temperature.
Sinus tachycardia was detected on ECG. Urine dip-
stick resulted positive for protein (3+). Point-of-care
lung ultrasound (LUS) showed diffuse B lines with
slight bilateral pleural effusion as observed in pulmo-
nary edema. Echocardiography documented normal
ventricular function in absence of indirect signs of
pulmonary embolism. Inferior vena cava was dilated
and fixed, as sign of hypervolemia. Such evidence
confirmed the diagnosis of pulmonary edema (13),
excluding pulmonary embolism and acute respiratory
distress syndrome, that can common complications in
COVID19 patients (14-15).

Immediately after clinical evaluation, she devel-
oped general severe convulsive seizures and a subse-
quent status epilepticus. A diagnosis of eclamptic
seizures was promptly done. Magnesium sulphate
(loading dose: 4 ¢ intravenous in 5-10 minutes; main-
tenance dose by pump infusion: 1 g/h for 24 hours
after last seizure and 24 hours after birth), midazolam
(5 mg intravenous bolus), labetalol (10 mg in repeated
intravenous boluses until the target blood pressure
140-90 mmHg) and high-flow oxygen (Venti-mask,
FiO2 50%) were promptly administered to control sei-
zures and blood pressure. The patient was intubated,
and a caesarean section was immediately performed.
The baby was born healthy with no signs of severe res-
piratory distress. The biopsy of the placenta confirmed
the diagnosis of eclampsia, documenting diffuse mul-
tiple infarctions and syncytiotrophoblastic hyperplasia,
that are the most obvious morphologic alterations of
the placenta in eclamptic pregnancy.

Laboratory findings showed significant proteinu-
ria (1000 mg/dL), a slight increase in transaminases
(AST 35 U/L, ALT 32 U/L, normal value 10-31)
and LDH (307 U/L, normal value 0-247). Blood
counts, C-reactive protein, bilirubin, renal function,
serum electrolytes, glucose, lipase and CPK were all
in the normal range. Repeated urine and blood cul-
tures resulted negative. Mycoplasma, Legionella and
Streptococcus pneumoniae infection were excluded.
Two nasopharyngeal swabs ruled out SARS-CoV-2

infection.
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After delivery, the patient underwent magnetic
resonance imaging (MRI) of the brain, that revealed
diffuse vasogenic edema in the occipital, parietal and
frontal lobes white matter (figure. 1 A-C). MR angi-
ography showed vasospasm of the right occipital artery
(figure. 2B), brain perfusion the absence of impaired
cerebral blood flow (figure. 2C). The radiological pic-
ture was compatible with PRES and reversible cerebral
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vasoconstriction syndrome (RCVS). Pulmonary angi-
ography and high-resolution chest CT scan confirmed
the diagnosis of pulmonary edema and excluded pul-
monary embolism and interstitial pneumoniae. The
patient was admitted to the intensive care unit and
treated with nimodipine (a calcium channel blocker
used to prevent brain damage caused by reduced
blood flow), labetalol, levetiracetam, dexamethasone,

Figure 1. Fluid Attenuated Inversion Recovery (FLAIR) sequences show increased signal in the subcortical frontal (A), parietal
(B), and occipital (C) lobes, cerebral cortex with swollen appearance and narrow sulci at the vertex. Apparent diffusion coefficient
(ADC) was increased (not show) indicating vasogenic edema. MRI control performed days later documents near-normalization of

the pathological findings (D-F).
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Figure 2. MR angiography and brain perfusion. On axial 3D reformatted Time Of Flight MR Angiography (TOF-MRA) there
is diffuse narrowing of the right occipital artery (A, white arrowheads on distal branches,) with subsequent resolution of cerebral
vasoconstriction (B) suggesting overlap syndrome (PRES/RCVS). Perfusion imaging was unremarkable with no abnormal Cerebral
Blood Flow (CBF) values in both hemispheres (C).

magnesium sulphate, low molecular weight heparin,
ceftriaxone and enteral nutrition. She was extubated
after 2 days with a progressive improvement in her
neurological conditions, as documented by EEGs
repeated over time. Seven days after initial imaging,
follow-up MRI revealed near-complete resolution
of the typical PRES hallmarks, with only a residual
vasogenic edema in the parietal and occipital lobes
(figure 2 E-F), and the complete resolution of cerebral
vasospasm (figure 2B).

The patient was discharged after 14 days of
hospitalization in a good clinical condition with an
anti-hypertensive and anti-epileptic therapy and
scheduled neurological, cardiological and gynecologi-
cal follow-up.

Discussion

The cerebral manifestations of eclampsia are the
outcome of several mechanisms, including hyperten-
sive encephalopathy and failure of cerebral blood flow
autoregulation, that leads to cerebral edema and hem-
orrhage. Neuropathological findings show cerebral
edema and, in complicated cases, ischemic or hemor-
rhagic lesions, that cause seizure foci and visual hal-
lucination or cortical blindness (17). The incidence of
PRES in eclampsia is not precisely known. In some
studies, 92-98% of eclamptic patients had PRES

(18, 19). PRES can also occur in puerperium and can
be frequently misdiagnosed with syndromes sharing
similar MRI findings such as hypoglycemic encepha-
lopathy, extrapontine myelinolysis and deep venous
thrombosis (20). The etiopathogenesis of PRES in
eclampsia is not completely clear, but it seems to be
related to two mechanisms: the altered cerebral flow
autoregulation and the endothelial damage. Clinical
and radiological signs of PRES are well explained by
two widely accepted theories: the “vasogenic theory”
and the “vasospasm theory” (21-23). Brain CT scan
and MRI are radiological techniques of choice to
evaluate complicated eclampsia. Typical findings are
multiple areas of hypodensity in occipito-parietal
regions and focal vasogenic cerebral edema. EEG in
patients with eclampsia has revealed evidence of dif-
fuse cerebral dysfunction (delta waves) and epilepti-
form activity (spikes or sharp waves) (24). PRES is a
clinical-neuroradiological entity that can be associated
with several well-known causes, the most common of
which are severe eclampsia, hypertension, and immu-
nosuppressive treatment (25). Radiologists may be the
first to suggest the diagnosis of PRES. Brain CT and
MR images in PRES can help in the early diagnosis
and treatment: neuroimaging is characterized by cer-
ebral edema predominantly affecting the parietal and
occipital lobes (26). When promptly recognized and
treated, PRES 1is usually reversible: symptoms gen-
erally resolve within a period of days or weeks while
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recovery of the MRI abnormalities takes longer (27).
If unrecognized, PRES can progress to ischemia, mas-
sive infarction, and death. In pre-eclampsia/eclampsia
patients, headache, seizures, altered sensorium, and
vision loss are cardinal symptoms of PRES, although
headache is significantly more frequent as initial
PRES-related symptom (28). Management of eclamp-
sia include anti-hypertensive, anticonvulsive and
anti-edemigen drugs, and the delivery of the infant.
Magnesium sulphate is the drug of choice for control-
ling convulsion and vasospasm (3). In case of ongoing
seizures uncontrolled with magnesium sulphate, ben-
zodiazepines should be used. Promptly treatment of
hypertension is paramount (29). Severe hypertension
(>160/110 mmHg) should be treated with intravenous
anti-hypertensive drugs such as labetalol, hydralazine,
or nifedipine. Aggressive blood pressure control is cru-
cial in PRES to avoid permanent disability and even
death (30). The obstetrical management depends on
the time when eclampsia occurs and on the efficacy of
the medical treatment. Once the patient is stabilized,
the delivery of fetus should be prioritized. Headache,
visual disorders, confusion, and right upper quad-
rant/epigastric pain forewarn recurrent and impend-
ing seizures, and they are an indication for a prompt
delivery of the fetus. Major systemic complications
of eclampsia include pulmonary edema, renal failure,
disseminated intravascular coagulation, acute res-
piratory distress syndrome, stroke, or cardiac arrest.
Attention must also be paid to correcting any associ-
ated dehydration and electrolyte imbalance, avoiding
hyper-hydration that can result in pulmonary edema.
Adequate oxygenation should always be ensured. As
result, a multidisciplinary approach is mandatory for
the correct management of eclamptic patients.

Conclusion

Eclampsia is rare, but a serious and potential
life-threatening condition. Prompt recognition and
appropriate management is crucial to reduce mater-
nal and perinatal morbidity and mortality. Emergency
physicians should consider the diagnosis of eclampsia
in in a woman who is pregnant or in the puerperium
(up to 4 weeks post-partum), presenting with pulsat-
ing bilateral (temporal, frontal, occipital or diffuse)

headache, vision changes, elevated blood pressure, or
seizures (31). Women with a history of eclampsia are
at increased risk of eclampsia (1-2%) and pre-eclamp-
sia (22-35%) in subsequent pregnancies (10). PRES is
a serious complication of eclampsia. Early recognition
of PRES is mandatory for preventing permanent neu-
rological sequelae such as permanent vision loss. Early
correction of increased blood pressure and treatment
of seizures are the cornerstones of eclamptic encepha-
lopathy treatment. Finally, in the current era of high
incidence of COVID19, emergency physicians should
always keep in mind that not all the patients admitted
to the emergency room complaining suggestive symp-
toms for SARS-CoV-2 infection, such as the case
reported, are COVID19 patients. Hence the impor-
tance of a correct approach to the patient based on the
patient’s medical history, the development of signs and
symptoms, and the clinical course. Clinicians should
always consider alternative diagnoses, particularly for
life-threatening diseases, which can have a complete
restitutio ad integrum if promptly recognized and
treated, such as eclampsia and PRES.
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