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Summary: The hypertension of PRES in pediatric intensive care unit is not frequently encountered.
It may be secondary to acute or chronic renal iinjury , PRES' can also be seen following an
immunosuppressive treatment for one or following tumor lysis syndrome after chemotherapy.
Material-methods: retrospective study of 05 files of children admitted between May 2017- october
2019

Aim: clinical, etiological, radiological characteristics of this HE, as well as the therapeutic modalities.
Parameters studied: clinical signs on admission, stages of hypertension, renal function,
hydroelectrolytic assessment during the first 24 hours, as well as brain imaging (CT and MRI)

Results: 06 children with an average age of 10.78 + 3.76 years old , ( 13 month s- 12 years old)
presented a clinical and radiological picture of PRES: 03 children following chronic renal failure, 1
after taking ciclosporin for syndrome nephrotic, 02 children of the oncohematological entity presented
clinical forms of convulsive hypertensive crises: following a tumor lysis syndrome after chemotherapy
for burkitt tumor and following the antimitotic treatment methotrexate in intrathecal in 01 patients and
IV cyclophophamide in another patient

All these patients were admitted for altered state of consciousness with hypertension, convulsions with
oligoanuric renal failure.Cerebral CT objectified a cerebral edema with zone hypodenses without
effect of mass and the cerebral MRI within 48 hours in the patients showed Zones of hypersignal in T2

and FLAIR at the level of the white substance.
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Conclusion: the clinical entity of hypertensive encephalopathy of PRES is a neuroradiological entity

that should be known, because it is easily resolved under treatment.

Key words: children, posterior reversible encephalopathy syndrome, neurological symptoms, renal failure ,

Toxicity chemotherapy.
INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is a clinicoradiological entity that was
well described by Hinchey et al. [1]. The hypertension of the PRES is rare in pediatric
intensive unit care. A first case of reversible cortical blindness secondary to an arterial
hypertension (HTA) with posterior hypodensities with the cerebral TDM had been described
by Monterio et al. [2].

PRES is characterized by variable associations of seizure activity, consciousness impairment,
headaches, visual abnormalities, nausea/vomiting, and focal neurological signs. The cerebral
imagery highlights neuroradiologic signs characteristic of a vasogenic oedema within the
white substance and predominating in the parieto-occipital posterior cerebral areas [3, 4].

The causes are various and probably multifactorial. This syndrome was described in adult
hypertensive encephalopathy, the renal insufficiency, eclampsia, during immunosuppressors
treatments like the cyclosporin, or cisplatine or at the time of tumoral lysis syndrome (TLS) to
the waning of chemotherapy.

This study aimed to study the clinical characteristics and the etiology of the PRES as well as

its association with hypertension in Algerian children.

Methods and patients:

A retrospective study conducted from May 2017 to October 2019, of all the admitted children
for neurological disorders with arterial hypertension in pediatric intensive care unit, where all
the children presenting neuro- clinical and radiological signs of the posterior encephalopathy
reversible syndrome were included.

The inclusion criteria were: severe hypertension defined as SBP >130mm Hg; DBP of
90mmHg [5] and focal neurological signs. We have also searched for other clinical
parameters such as: kidney function during the first 24H, cerebral imaging during the first
24H Dby cerebral magnetic resonance imaging or cerebral tomography compared to control
imaging. The children were recruited in the service of pediatric of all the city of Oran
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Results:

Six patients with 10.78 £ 3.76 years old , ( 13 month s- 12 years old) with a sex ratio of 3/2,
have presented a clinical-radiologic tableau complicated to PRES. The possible etiology of
the HTN associated to the PRES is represented in the

The possible causes of SEPR hypertension are cumulated in the following table 1

N= Causes initiales Suspicion de I’étiologie
03 Kidney injury hypertensive encephalopathy
2 oncological nosology toxicity

acute lymphocytic leukemia ciclophosphamide

burkitt tumor methotrexate

tumor lysis syndrome

1 Nephrotic syndrome cyclosporine

1. Hypertensive encephalopathy of the acute kidney failure:
Three children’s of a mean age of 5.4 years old admitted for Focal Neurological signs

associated with Arterial hypertension. The clinical tableau at the admission was:

A severe hypertension, one patient had non reactive coma stage 2, one children were in post-
critical coma and 2 children with headaches and blurred vision. The biologic parameters were:
Hyponatraemia (129 + 1.05 meq/), Hypocalcaemia (82 + 1.4 mg/l), Glomerular Filtration

Rate calculated at the admission (35-20 ml/min/m?).

A cerebral tomography has revealed in all the patients, a hypodensity with no contrast,
symmetry with a posterior predominance. A cerebral magnetic resonance imaging realized in
2 patients during the first 24H, has shown in the most cases: T1 Hyposignal zones,T2
Hypersignal and FLAIR sequence in the white matter, posterior Sub-cortical, and on parietal.
All the patients were treated with calcium antagonist (Nicardipine) 0.5-1pl/min, starter dose,

waiting for the dialysis in one patient.
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The convulsive crisis was treated with (benzodiazepine: (valium a 0.5 mg/kg in intrarectal) a
status epileptic has occurred to 2 patients, they received hypnovel associated with a mechanic
ventilation during 24 hours. The first Dialysis session with no ultrafiltration was handeled in
01 patient. The cerebral tomography realized at the admission showed: Hypodensities the
most commonly without a contrast, oftenly symmetric, predominantly in the posterior region
and the realized cerebral magnetic resonance imaging showed Hypersigns T2
bilaterals, parieto-occipital in the majority of the patients
The evolution is positive: a cerebral magnetic resonance imaging was possible after two
weeks of hospitalization, has showed a normalization of the radiologic imaging in 2 patients.

There was a disappearance of the cerebral oedema at the control cerebral tomography.

Fig.1: Hypodensities the most commonly without a contrast, oftenly

symmetric, predominantly in the posterior region

Fig 2: cerebral magnetic resonance imaging showed Hypersigns T2 bilaterals, parieto-

occipital in the majority of the patients.
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2-Arterial hypertension of the PRES induced by chemotherapy:

01 patient according to the pediatric oncology service for abdominal lymphomas of Burkitt
and 01 patient for acute lymphoid leukaemia were treated initially by alkalinization of urine
and administration of allopurinol and furosemide

A secondary acute kidney failure appeared with the 1st cure of chemotherapy among one
patient with tumor lysis syndrome (TLS) and at the 2nd cure of the other therapy with
cyclophosphamide into intravenous, and méthotrexate in intrathecal. During the cure, a
moderate arterial hypertension has appeared in 1 patients and a severe one in another patient.
A cerebral scanner has showed in the majority of the patients hypodense zones sub cortical
and magnetic resonance imaging revealed a hypertense signals in T2 and in the white matter
in the most of patients. All the patients were treated with calcium antagonist (Nicardipine)
0.5-1/min

Evolution:

At the control magnetic resonance imaging, a positive regression is noticed, after 02 weeks of
evolution in these patients. However, one death was noticed in the patients treated for the
acute lymphoid leukaemia. medium after one month after the acute episode, by visceral

failure secondary to the septic choc.
3. Arterial hypertension of the PRES in the nephrotic syndrome :

The child is admitted in the Pediatric Intensive care with acute hypertensive crisis with acute
kidney failure, with focused convulsions, blurred vision and a severe systolo-diastolique

hypertension, this child was treated with ciclosporine for 5 weeks.

A kidney Echodoppler has shown a disppareance of a vascular thrombosis. The cerebral
tomography has showed a diffused cerebral edema, an MRI revealed hypersignal in T2, and

FLAIR sequence in the parietal region with a normal coefficient of diffusion

In a context of acute renal failure, (urea=1,5g/l, créatinemia = 35mg/l), a
risiduel ciclosporinemia dosed at 450ng/ml ( thérapeutic goal was to 200ng/ml). In paediatric
intensive care, the child was treated with valium in intra rectal at 0,5mg/kg, calcium

antagonist, and with daily dialysis for 02 days.
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Discussion:

The typical features of PRES consist of consciousness impairment, seizure activity,
headaches, visual abnormalities, a state of lethargy, and focal neurological signs.
Nausea/vomiting are present in 75 % of the cases. The tendon reflexes are sharp [6], an
arterial hypertension with a diastolic blood pressure higher than 120 mmHg is usually
observed [7]. The PRES is one of the complications of the hypertensive encephalopathy or
the malignant HTN which represents approximately 20 % of the allowed hypertensive crises

to the emergencies [8].

Few pediatric cases of PRES are found, in a study of 25 children, Pavlakis and al. [9] found
44% of the neuro-radiologic manifestations. Kwon et al. [10], found in another study of 12
children, headaches and visual abnormalities in 42%. In our study, all the children had a
systolo-diastolo Hypertension. The arterial hypertension is considered as the most frequent
sign of the PRES with disorders of the kidney function [1], or in acute glomerulonephretis
[11] and in 59% in the study of Onder AM et al.[12].

In the literature several factors are associated with the PRES: the immunosuppressors
treatment, the tumoral lysis syndrome, chemotherapy, acute or chronic renal failure [1-16].

Hypertensive encephalopathy found in our 03 children in their acute kidney failure, is the
main cause of this PRES, secondary to the constitution of a vasogenic oedema, revealed in the

patients with undertreated hypertension.

The cytotoxic chemotherapy may have a direct cytotoxic effect by the lysis of the blood brain
barrier. The drugs may induce hypertension, the Intrathécal Chemotherapy and can cause the
vasospasm cerebral and a cerebral vascular auto regulation dysfunction [16- 18 ]

The tumor lysis syndrome can be considered as a contributive element to the pathogenesis of
the PRES, in our children treated for the the Burkitt’s Lymphoma. The metabolic outcomes
(hyperkaliemia, hypocalcemia..), associated to the onset of the hypertensive acute kidney
failure, were predisposing factors.

Our patients treated with the méthotrexate associating cytarabine, cyclophasphamide,
dexamethasone, developped anuria with hypertension, acute kidney failure, followed with

neurologic abnormalities.
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The methotrexate and the cyclophosphamide were associated to the developpement of
neurologic abnormalities with their direct cytotoxic effect toward the blood brain barrier [19,
20].

The cyclosporin is an immunossupressor agent with a well known neurologic secondary effect
[21]. A higher concentration of it predisposes the patient to neurotoxic. The hypertension can

be linked to an overdose of cyclosporin, associated to a kidney failure.

The PRES can be detected with a cerebral tomography showing hypodensities, but the MRI is
considered as a referenced exam [22]. The cerebral MRI revealed hypertenses lesions in T2
sequences and FLAIR ones, and lesions iso or hypotenses in sequence T1 with a normal
diffusion coefficient in the 2/3 of our patients or more, where we found a vasogenic oedema

with reversible lesions of the white matter during the control imaging
Conclusion:

The posterior reversible encephalopathy syndrome is neuro-radiologic with multifactorial
causes. The diagnosis has to be made in front of each acute encephalopathy and the MRI in

FLAIR and diffusion sequence removes all cerebral vascular accident.

The evolution of the SEPR is usually favorable under adapted treatment, with disappearance
of the neurological signs and regression of the neuro radiological anomalies, generally in less
than 15 days. The treatment is essentially based on antihypertensive and anticonvulsant
treatments, the stopping of the favoring treatments and the management of an eventual

outbreak of the underlying systemic disease.

A better and accurate medical treatment can prevent irreversible lesions.
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