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Abstract
Posterior reversible encephalopathy syndrome (PRES) is a rare clinical disease that refers to the subcortical vasogenic
edema involving bilateral parieto-occipital regions, with a usually reversible syndrome when causes are eliminated or
controlled. Hypertension or blood pressure fluctuations are most common causes of PRES, but other contributors like
chemotherapy and autoimmune disorders have also been reported. PRES has rapid onset of symptoms. Therefore, it
is of major importance to determine whether blood pressure management plays an important role in prognosis. We
presented two PRES patients who developed non-convulsive seizure but had normal baseline blood pressure at the
time of presence of cause. The diagnosis of PRES was made by neurologists. The patients had no history of seizure or
hypertension, but during the disease course they presented with temporal elevation of blood pressure with different
durations. The second patients without instant blood pressure control developed residual symptoms of seizure at
90- and 120-day follow-up. Although the exact pathophysiology of PRES remains to be fully understood, primary and
secondary prolonged blood pressure fluctuations may be associated with the prognosis of this syndrome. Early blood
pressure management would be critical to favorable outcome.
Background
Posterior reversible encephalopathy syndrome (PRES),
also known as the reversible posterior leukoencephalopathy syndrome (RPLS), is a condition associated with radiographic features of subcortical vasogenic brain edema
involving bilateral parieto-occipital regions. It occurs in
circumstances of renal failure, blood pressure fluctuations, use of cytotoxic drugs, autoimmune disorders, or
eclampsia. Hypertension is commonly seen during the
disease course [1]. It has been reported that 15-20% of
PRES patients are normotensive or even hypotensive
[2]. Profound fluctuations of blood pressure may also
contribute to the syndrome [3]. Clinically, PRES is characterized by encephalopathy (50-80%), seizure (60-75%),
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headache (50%), visual disturbances (33%), focal neurological deficit (10-15%), and status epilepticus (5-15%) [4,
5]. The presence of these neurological symptoms, either
acute or subacute, under the mentioned circumstances,
may suggest the diagnosis of PRES, although the symptoms and signs of PRES are not specific. Brain imaging is
the primary tool for verification.
There is no specific treatment for PRES, but the disorder is usually reversible when causes are eliminated.
However, the residual neurologic deficits are reported to
occur in up to 44% of PRES patients [6]. General consensus from clinical experience suggests that the treatment
to hypertension is important in the prognosis of PRES,
but no studies have been done to analyze the effect.
Here we present two cases of PRES with different etiology. They both developed seizures during the course. The
initial blood pressure was not extremely altered in either
patient, but the long-lasting consequences suggested
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the importance of blood pressure management in the
prognosis.
Case 1

The patient was a 52-year-old woman who was admitted to the respiratory ward for acute lung infection with
pulmonary arterial hypertension. She had suffered symptoms of cheat tightness and shortness of breath after
activities for two years and then was treated with tadalafil (20 mg bid po) for 8 months. The pulmonary artery
pressure (PAP) remained to be 73 mmHg after treatment.
She had tuberculosis 30 years ago, for which she received
isoniazid, rifampicin, ethambutol, pyrazinamide (HREZ)
plan irregularly for half a year. The chest X-ray scan
showed damage of the left lung for 19 years. No history of
hypertension was reported.
At admission, the diagnosis was considered as chronic
pulmonary heart disease, cardiac insufficiency, lung
infection, old pulmonary tuberculosis and prerenal renal
insufficiency, so anti-infection treatment and diuretics
were given. She developed type 2 respiratory failure on
the next day (PaO2 129.7 mmHg, PaCO2 72.8 mmHg),
and was occupied with non-invasive ventilator treatment.
Depression was continuingly observed from admission.
Her blood pressure was 95/52 mmHg at admission, raised
up to 118/78 mmHg on day 5, and remained stable on
the following days. The ventilation support was weaned
on day 9 after admission, when she had normal temperature and respiratory and renal functions, and stable vital
signs. Three hours later, she experienced sudden dizziness and developed gazing of the eyes, loss of consciousness, and convulsion of the left upper limb for 2 min. The
blood pressure was 97/78 mmHg, the respiratory rate
was 16 times/min, and the left pupil light reflection was
slow. She was again occupied with ventilator support,
and became conscious 10 min later. Four hours later, she
had a sudden fist of both hands, loss of consciousness
and developed a generalized tonic-clonic seizure which
lasted for 5 min. These symptoms were eliminated by
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injection of diazepam (5 mg) and phenobarbital (100 mg,
intramuscular injection). The blood pressure increased
to 138/94 mmHg. The contrast-enhanced MRI scan
showed subcortical abnormal signals predominantly in
bilateral posterior regions (Fig. 1). Cerebrospinal fluid
was tested for autoimmune antibody and infection, and
negative results were obtained. The blood pressure did
not profoundly fluctuate after the second seizure, which
remained around 110/75 mmHg during the whole course
(Fig. 2). She was prescribed with phenobarbital (100 mg,
intramuscular injection) and levetiracetam (1000 mg,
oral). The patient did not have any seizure episode in the
next 5 days, and the phenobarbital treatment was gradually stopped. Other investigations provided no specific
evidence, so she was diagnosed as PRES. The respiratory failure was corrected on day 14, and the ventilator
was withdrawn. She was discharged on day 15. The levetiracetam treatment was stopped at 1-month follow-up.
No seizure was reported during the 3-month follow-up.
Case 2

The patient was a 43-year-old woman admitted to the
department of hematology in our center for sibling
donor hematopoietic stem cell transplantation. She
was diagnosed with paroxysmal nocturnal hemoglobinuria 8 years ago. The pre-chemotherapy FB treatment (fludarabine 50 mg D-6 ~ − 2, busulphan 165 mg
D-6 ~ − 3) was started on day 2 after admission. The
patient was infused with 190 ml of type B, Rh-positive
sister-derived HLA-matched peripheral hematopoietic
stem cells on day 9 the following test suggested successful stem cell transplantation. She was then treated
with cyclophosphamide and ciclosporin for transplantation rejection prevention. She had no history of
hypertension. Her blood pressure before chemotherapy
was stable, ranging 115–125/65–75 mmHg. Three days
after the initial cyclophosphamide, the blood pressure
started to rise and reached 141/77 mmHg on day 18.
She reported headache and was agitated from day 30,

Fig. 1 MRI of case 1 on day 12. The parietal, temporal, and occipital lobes exhibited index finger-like abnormality, long T1, long T2, high FLAIR
signal, and fuzzy boundaries
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Fig. 2 Blood pressure fluctuations of case 1. The horizontal presents length of in-hospital stay. Blood pressure elevation started after seizure attack
at Day 9. It was controlled and remain stable Since Day 12

when the blood pressure was 129/81 mmHg. Within
a few hours, she was irritated, demonstrated delirium
and impairment in orientation. Red blood cell debris
was found in her peripheral blood smears, then she
was diagnosed as transplantation-associated thrombotic microangiopathy (TA-TMA) or other secondary
intracranial lesion. Abnormal MRI signals were found
mainly in the bilateral occipital lobes (Fig. 3). Ciclosporin was instantly discontinued, replaced with the
Mycophenolate Mofetil and Cortisol therapy. Her body
temperature increased on day 31, and vancomycin was
applied for anti-infection. The patient remained agitated and was treated with 10 mg haloperidol. Considered as TMA, the patient was treated with haloperidol,
rituximab and plasma. The blood pressure increased
to 176/91 on day 33. The temperature was still high on
day 37, reaching 38.4 °C. The patient had the first seizure, starting with convulsion in the left upper limb for
2 min, while the consciousness did not go back to baseline level, both cases developed convulsion in the left
upper limb and eye gazing toward the left. The seizure
was controlled by 20 mg diazepam, midazolam (5 mg,
3 mg/h), valproate acid (80 mg/h), cortisol (40 mg) and
mannitol and levetiracetam (1000 mg, oral). The blood
pressure was 189/104 mmHg, and the oxygen saturation dropped to 87%. She was then occupied with invasive ventilator and sent to intensive care unit (ICU) for
further life support. The cerebrospinal fluid showed no
evidence of infection or autoimmune pathology. She
was then diagnosed as PRES. Urapidil (100 mg/50 mL,
3 mL/h) and prazosin (4 mg/day) were administered to
control the blood pressure.

In the ICU care, she received anti-infection, sedative,
blood pressure treatment and blood transfusion. The
withdrawal of midazolam and valproate acid resulted in
daily convulsion in face and upper limbs for 30 s. After
seizure was temporally controlled on day 59, she was
transferred back to department of hematology for further treatment.
The patient reported blurred vision and decline of left
side muscle strength from day 73, and no abnormality was found in the ophthalmic screening. On day 95,
she developed acousma and was treated with olanzapine (5 mg/day) and sertraline (25 mg/day). On day 101,
the general condition was improved, and the invasive
ventilator was weaned. She was discharged on day 103.
At discharge, she complained auditory hallucinations,
focal onset seizure and impaired vison. The treatment
with levetiracetam, olanzapine, sertraline, prazosin and
mycophenolate was continued. The course of her blood
pressure fluctuation is shown in Fig. 4.
One month after the discharge, she experienced prolonged generalized tonic clonic seizures at night for
> 10 min and was treated with levetiracetam, valproate
acid and pregabalin. The follow-up MRI showed similar
impairment as the acute phase (Fig. 3).

Discussion
Since the first description of PRES in 1996, discussions
have been widely carried out on the clinical features and
pathology of this disease [7]. The exact mechanism of this
syndrome is not yet fully understood. While varied etiologies have been reported, there are two main hypotheses
regarding the pathophysiology of PRES. The vasogenic
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Fig. 3 a MRI of case 2 on day 38. The parietal lobe, the frontal lobe and the occipital lobe exhibited index finger-like abnormality, short T1, long T2,
high FLAIR signal. b. MRI of case 2 on day 102. The signals showed significant attenuation

hypothesis proposes that the elevation of blood pressure
leads to the failure of cerebral autoregulation, and finally
causes damage of blood-brain barrier and the secondary
vasogenic edema [8]. This hypothesis efficiently explains
the relief of symptoms and cerebral edema after normalization of the blood pressure. However, about 20 to 30%
of PRES patients present with nearly normal blood pressure, thus arguing against this hypothesis [9]. The other
theory considers the blood pressure elevation as the
consequence of primary endothelial dysfunction [10], as
patients exposed to treatment regimens with immunosuppressive agents or cytotoxic medication would experience endothelium injury which causes vascular leakage
and edema formation [11]. Recently, autoimmune disorders have been reported to contribute to PRES through
the endothelial injury by antigen-antibody interaction
and endothelial inflammation. Recent cerebral perfusion
imaging studies have revealed conflicting perfusion patterns among PRES patients with various etiologies, which
may be a result of primary hypertension and cerebral
hyperperfusion versus endothelial dysfunction, cerebral
vasoconstriction and subsequent cerebral hypoperfusion.
The different mechanisms could be overlapping or even
interact with each other. Treatment of the cause-related
factor like hypertension would be critical to favorable
outcomes.

On the other hand, PRES patients with different
pathophysiological etiologies share common imaging and clinical manifestations. The diagnosis of
PRES is often made after excluding other diagnoses.
The treatment of PRES is also non-specific, but the
elimination of precipitating causes is the main goal
[1]. Cohort studies have also found that the control of causative factor, toxemia of pregnancy, and
hyperglycemia are the independent factors in 90-day
outcome. Traditionally considered as a “reversible”
syndrome, 44% survivors of severe PRES resided
functional impairment [6]. The development of
nonconvulsive seizure and related epileptiform patterns is associated with a worse outcome, therefore
prompt treatment with anti-epileptic drugs is of
major importance. The effect of hypertension control on the outcome of PRES is among the consensus of clinicians despite the limited evidence. The
second case presented here had withdrawal of ciclosporin instantly after the psycho-neurological presentations, then she developed seizure and status
epilepticus 6 days later. In patients with or without
vasogenic initial factor, the rise of blood pressure
would possibly activate the secondary impairment
which might lead to unfavorable outcome or even
mortality. But above all, the clinicians should keep in
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Fig. 4 Blood pressure fluctuations of Case 2 at acute phase. The horizontal presents length of in-hospital stay. Blood presure was elevated after the
mania symptom at the 30th day, thus was not controlled until the 52nd day

mind the possibility of PRES and start treatment of
hypertension as early as possible.

Conclusions
According to current evidence, the precise pathophysiology behind PRES was yet understood. The two cases presented, and the previous literature showed the primary
and secondary prolonged blood pressure fluctuations
would be a potential predict factor in the prognosis of this

syndrome. Early and efficient blood pressure management
should be applied in PRES patients for a more favorable
outcome.
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