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Two different neuroimaging patterns in two cases
with eclampsia, HELLP syndrome and posterior
reversible encephalopathy syndrome
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SUMMARY Asli Bolayir
Ali Cetin
Introduction: Preeclampsia (PE) and eclampsia are two clinical conditions
associated with pregnancy. In eclampsia, seizures also occur. One of the
complications of eclampsia is HELLP syndrome, a condition characterized
by hemolytic anemia, elevated liver enzymes and thrombocytopenia.
Preeclampsia and eclampsia are both well-known risk factors for posterior ORCID IDs of the authors:
reversible encephalopathy syndrome (PRES), a clinical-radiological A.B. 0000-0001-6566-3751
; . o o A.C. 0000-0002-5767-7894
syndrome characterized by variable combinations of neurological signs. In
this syndrome, typical neuroimaging findings are bilateral symmetric
hemispheric edema in parietooccipital regions. However, atypical imaging
findings have also been described. Here, we report two different
neuroimaging patterns in two cases with PRES associated with eclampsia
and HELLP syndrome.
Case: Two pregnant female patients were admitted to our emergency
department because of respiratory and neurological symptoms. While the
medical history of one of the patients was unremarkable, the other patient
was diagnosed with epilepsy and hypertension before pregnancy. Both of
them had resistant increased blood pressure and seizures. They underwent
urgent caesarean section. In the postoperative period, they were transferred
into intensive care unit, necessitating mechanical ventilation because of
respiratory failure. Laboratory findings were suggestive of eclampsia and
HELLP syndrome and brain imaging findings were suggestive of PRES.
Additionally, brain computed tomography scan of one of the patients
showed subarachnoid haemorrhage and the magnetic resonance imaging
scans of the other patient showed restricted diffusion, indicating cytotoxic
edema. The patients were treated with blood transfusions and
antihypertensive drugs. Maintenance of normotension resulted in
neurological improvement. Subsequently, both of the patients were
discharged without neurological sequela.
Discussion and Conclusion: In this article, we reported both the
associations between HELLP syndrome, eclampsia and PRES, and two
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different neuroimaging patterns of PRES. Effective controlling of blood
pressure and treatment of HELLP syndrome resulted in complete
disappearance of the radiological findings and improvement in the

neurological sings.
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INTRODUCTION

Preeclampsia (PE), characterized by arterial
hypertension, edema and proteinuria, is an
important cause of perinatal morbidity and
mortality. Eclampsia, a more serious condition,
ocures when PE remains untreated. In eclampsia,
epileptic seizures are also observed. One of the
complications of eclampsia is HELLP syndrome,
which consists of microangiopathic hemolytic
anemia, elevation of liver enzymes and
thrombocytopenia. Pre-eclampsia and eclampsia
are one of the well-known risk factors of posterior
reversible encephalopathy syndrome (PRES).

PRES is a clinical-radiologic  syndrome
characterized by variable combinations of focal
neurological signs, visual abnormalities, nausea or
vomiting,  consciousness  impairment  and
headache. In this syndrome, typical neuroimaging
manifestations are bilateral symmetric hemispheric
edema especially in the parietooccipital cortical-
subcortical regions. However, atypical imaging
findings such as asymmetry and unilaterality of the
lesions, diffusion restriction, contrast
enhancement, hemorrhage, and irreversibility have
also been described. Here we report two different
neuroimaging patterns in two cases with PRES
associated with eclampsia and HELLP syndrome.

reversible

CASE REPORT
Casel

A 44-year-old, gravida three pregnant woman at 31
weeks’ gestation (according to her last menstrual
period) was admitted to our hospital with acute
worsening of dyspnea and orthopnea which had
been lasting for three days. There was no known
chronic disease or regular drug use in the patient's
history. The patient had a total of 3 pregnancies,
including this one, with 2 living children and there
was no history of similar complaints in previous
pregnancies. Physical examination performed in
the emergency department revealed dyspnea,
tachypnea, and tachycardia without cyanosis. Her
oxygen saturation level in the room air was 89%.
Because blood pressure of the patient was 240/120
mmHg, intravenous (I1V) nitroglycerin was given.
Just before she underwent an emergent caesarean
section (CS), a generalized tonic-clonic seizure
was noted. Therefore, IV magnesium sulphate was
given. CS was performed under spinal anesthesia
and a healthy male baby was delivered. In the
postoperative period, the patient was transferred
into the intensive care unit (ICU) necessitating
mechanical ventilation because of dyspnea and
hypoxemia. During follow-up in the ICU, she had
further episodes of seizures, which could be



controlled after IV administration of phenytoin.
Because of the persistence of high blood pressure,
IV labetalol and furosemide were given. At that
time, neurological examination revealed that the
patient was unconscious and unresponsive to
painful stimuli, the pupils were reactive to light,
however, the fundoscopic examination showed
papilledema and the plantar reflexes were bilateral
extensor. Laboratory examinations showed
proteinuria, increased liver enzymes and low
platelet count, which were suggestive of HELLP
syndrome. Also, the lactate dehydrogenase and the
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bilirubin levels were elevated and hemoglobin
count was low. Urine specimen demonstrated
proteinuria (+++). Prothrombin time and INR
levels were within normal limits. A non-enhanced
computed tomography (CT) of the brain showed
diffuse low attenuation areas, mainly in the
subcortical deep white matter of the bilateral
parietooccipital lobes and hyperdense areas
compatible with subarachnoid hemorrhage in the
left superior parietal lobe (Figure 1). Magnetic
resonance imaging (MRI) could not be performed
because of her unstable condition.

Figure 1: A: A non-enhanced brain computed tomography (CT) of the case 1 showed hyperdense areas
compatible with subarachnoid hemorrhage in the left superior parietal lobe (arrow). B: A repeat brain CT

showed no abnormal imaging findings.

In addition to fresh frozen plasma, blood and
platelet transfusions, the patient was treated with
antihypertensive ~ (amlodipin ~ 5mg  daily),
antiepileptic  (phenytoin), and hyperosmolar
(mannitol) drugs. After the maintenance of
normotension,  she  showed  neurological
improvement over the subsequent four days. On the
tenth day of the hospitalization, a repeat brain CT
was obtained, and no abnormal imaging findings
were observed. Then the patient was discharged
uneventfully after 15 days of hospitalization
without neurological sequela.

Case 2

A 21-year-old primigravida female patient at 31
weeks and 3 days gestation (according to her last
menstrual period) was admitted to the emergency
department with sudden onset of headache,
hypertension and vomiting. Her medical history
was remarkable for hypertension and epilepsy

diagnosed before pregnancy. The patient's
antiepileptic  treatment was arranged as
levetiracetam 500 mg th twice a day. The patient
did not have any recent seizures and her EEG was
normal in the last 6 months. A diagnosis of
antepartum PE was made and the patient was
treated with an antihypertensive drug (a calcium
channel blocker) and then she was transferred to
our hospital for further management. Shortly after
the admission, the patient underwent emergent CS,
which was performed under spinal anesthesia. CS
was uneventful and a healthy male baby was
delivered. In the postoperative period, while she
was being treated with IV magnesium sulphate, the
patient presented with a generalized tonic-clonic
seizure. The seizure lasted for two minutes and it
could be controlled after administration of IV
diazepam. Then, she was transferred into the ICU.
Neurologic examination, performed a few minutes
after the seizure, showed that the patient was in a



confusional state. She localized the painful
stimulus. The plantar reflex was extensor on the
right side. At the time of the neurological
examination, her blood pressure was 200/130
mmHg. Therefore, IV nitroglycerin  was
administered. Because of the persistence of high
blood pressure, the patient was started on IV
labetolol and furosemide. Laboratory analyses
showed the elevation of the hepatic transaminases,
lactate dehydrogenase and the bilirubins. She had
anemia, low platelet and increased white cell
counts. Prothrombin time and INR levels were
unremarkable.  Urine  examination  showed
proteinuria (+++). These findings were suggestive
of HELLP syndrome and eclampsia. Brain CT
showed a hypodense lesion in the left capsula
interna. The MRI of the brain revealed the presence
of lesions on T2-weighted and fluid-attenuated
inversion recovery (FLAIR) images in the cortical
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and the subcortical areas of the occipital, parietal
and the frontal lobes, cerebellum, basal ganglia,
and the brainstem without diffusion restriction,
except for the lesion located in the left capsula
interna (Figure 2). Blood and platelet transfusions
were administered to normalize the hematological
abnormalities. On the second day of
hospitalization, physical examination revealed
dyspnea and tachypnea without cyanosis, blood
pressure was 180/120 mmHg and she had bilateral
crackles at lung bases on auscultation. Arterial
oxygen saturation in the room air was 91%. Her
chest graph and thorax CT revealed pulmonary
edema. Then, endotracheal intubation was
performed and the patient was mechanically
ventilated with positive pressure ventilation for two
days. She was discharged without neurological
sequela from the ICU on the twelve days of the
admission.

Figure 2: A: Brain CT of the case 2 showed a hypodense lesion in the left capsula interna. B, C. Hyperintense
lesions on T2-weighted and FLAIR images in the cortical areas and the basal ganglia D, E. Diffusion restriction

in the left capsula interna.

DISCUSSION

PE remains a leading cause of maternal and
perinatal mortality and morbidity. The incidence of
PE is 3% - 7% of all pregnancies. Symptoms occur
especially after the 24th week of pregnancy, as in
our patients. The current criteria for diagnosis of
PE are systolic blood pressure (SBP) >140 mmHg
or diastolic blood pressure (DBP)>90 mmHg with
proteinuria of >0.3 g/day *. Clinical and laboratory
tests are useful to determine the severity of PE.
Eclampsia, the major neurological complication of
PE, is characterized by epileptic seizures or varying
degrees of consciousness impairment *. PE and
eclampsia play an important role of death in
pregnancy. Delivery is the single curative
treatment for PE.

HELLP syndrome, consists of microangiopathic
hemolytic anemia, elevated liver enzymes and

thrombocytopenia, is one of the complications of
eclampsia. While hematologic [intravascular
disseminated coagulation] and cardiopulmonary
events [pulmonary edema, acute cardiac
insufficiency] are often accompanied by this
syndrome, neurological impairments [cerebral
bleeding, hypoxic-ischemic encephalopathy] are
observed in only 4.5% of the patients 2. Previous
studies showed that endothelium dysfunctions or
the vasoactive mechanism with loss of the cerebral
vascular autoregulation can be important in the
pathogenesis of this syndrome 3. So, hypertensive
encephalopathy and eclampsia might share similar
pathophysiological mechanisms *.

PRES is a clinical-radiologic entity. It can develop
at any age from 4 to 90 years, with a female
predominance *. Characteristic features of PRES
are variable combinations of seizures, visual
abnormalities, nausea or vomiting, consciousness



impairment, headache and focal neurological signs;
it may also be complicated by stroke *. Etiological
factors include hypertension (61%), cytotoxic
medications (19%), preeclampsia or eclampsia
(6%), and autoimmune and systemic disorders
including sepsis °. Our patients had acute elevation
of blood pressure and eclampsia which might have
triggered the syndrome. Two reverse theories have
been proposed to understand the pathophysiology
of PRES ®’. Because both vasogenic and cytotoxic
edema, as well as hypoperfusion or hyperperfusion
could occur in PRES, endothelial dysfunction
seems to better account for the mechanisms of
PRES ’. While forced dilation of cerebral arteries
and disruption of the integrity of the blood brain
barrier could be the most important mechanisms in
occurrence of vasogenic edema observed in
patients with PRES and hypertension, ischemia
triggered by systemic inflammation, endothelial
injury and vascular dysfunction, active leakage of
fluid due to other processes affecting the vascular
wall are also suggested to contribute to vasogenic
edema.  Abnormal  parenchymal  contrast
enhancement ,typically seen only with injury to the
blood brain barrier, has been reported to occur in
21-38% of patients with PRES 8.

In PRES, typical neuroimaging manifestations are
bilateral symmetric areas of hemispheric edema
especially in the parietooccipital cortical-
subcortical regions (98%). Contrast enhancement
or restricted diffusion usually do not be observed™.
According to clinical observation, the vascular
system in the anterior region of the brain have more
dense sympathetic innervations than the posterior
regions. These may at least partially explain the
predilection for edema in the posterior regions of
the brain’®!', However, frontal lobe (68%),
temporal lobe (40%), cerebellum (30%), basal
ganglia, brain stem, and deep white matter may
also be involved. The MRI of our second case
revealed hyperintense lesions in the cerebellum,
basal ganglia, brainstem and the frontal and the
temporal lobes on T2-weighted and FLAIR
images. Atypical imaging manifastation like
unusual localization, asymmetry and unilaterality
of the lesions, diffusion restriction, contrast
enhancement, hemorrhage, and irreversibility have
also been described 2. MRI images typically
show vasogenic edema in the subcortical white
matter and the cortex, Although T2-weighted
imaging or FLAIR images demonstrate
hyperintense lesions in the region of vasogenic
edema, DWI most commonly shows isointense
lesions. Diffusion restriction, which indicates
mostly irreversible process, has been described in
17-26% of patients with PRES !!? Cytotoxic
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edema with massive vasogenic edema is found in a
relatively lower proportion of patients with PRES
and it can be differentiated from vasogenic edema
by using DWI. Our second case had diffusion
restriction in the left capsula interna. With early
detection of the cytotoxic edema it might be
prevented vasogenic edema from progressing into
irreversible insult.

As the reported rate of intracranial hemorrhage,
which could present as intraparenchymal
hematoma, sulcal subarachnoid hemorrhage, and
minute hemorrhages, is 5-17% on CT and
conventional MRI in PRES ** the incidence of
microhemorrhages is much higher (60%) with
susceptibility-weighted images **. Brain CT of our
first case showed sulcal subarachnoid hemorrhage
in the left superior parietal lobe.

As a result, in this article, we reported the
associations between HELLP syndrome, eclampsia
and PRES and two different imaging patterns of
PRES. The effective and fast correction of blood
pressure levels, associated with the quick
recognition and treatment of HELLP syndrome and
PRES resulted in good outcomes and total
reversibility of the sings, as previously suggested
by the medical literature.
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