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Abstract

Posterior reversible encephalopathy syndrome (PRES) is a clinico-
radiological entity that is caused by various etiological factors and 
characterized by headache, confusion, seizure, altered conscious-
ness, visual disturbances and combination of these symptoms. 
Brain magnetic resonance imaging demonstrates vasogenic edema 
in the white matter of the parietooccipital lobes typically. Other re-
gions of the brain such as frontal lobe, basal ganglia and deep white 
matter are affected in patients with atypical PRES. In this report, we 
present the radiological findings of atypical PRES in a hypertensive 
child with end stage renal disease and review the current literature 
related to this situation.
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is a 
clinico-radiological entity characterized by headache, confu-
sion, seizure, altered consciousness, visual disturbances and 
combination of these symptoms. The diagnosis is made by 
accompaniment of clinical and radiological findings [1]. The 
cause of PRES is multifactorial including hypertensive en-
cephalopathy, eclampsia, acute or chronic renal disease, sys-
temic lupus erythematosus and immunosuppressive therapy 
[2, 3]. Imaging findings demonstrate vasogenic edema in the 

white matter of the parietooccipital lobes on brain magnetic 
resonance imaging (MRI). Other regions of the brain such 
as frontal lobe, basal ganglia and deep white matter are af-
fected in patients with atypical PRES [4-6]. We present the 
radiological findings of atypical PRES case and the current 
literature related to this object.

 
Case Report

   
A 16-year-old girl who was diagnosed with end stage renal 
disease (ESRD) was brought to the emergency department 
with severe headache, altered consciousness and vomiting. 
She was initially diagnosed as membranoproliferative glo-
merulonephritis 1 year ago.

Her blood pressure was 180/120 mmHg at the emergen-
cy department and physical examination was normal except 
for generalized edema. The white blood cell count was 19.8 
× 103/μL, protein: 3.9 g/dL and albumin: 1.7g/dL as abnor-
mal results in her laboratory findings. In her urine analysis, 
density was measured 1,015 pH and proteinuria and hema-
turia were present.

She had generalized tonic clonic seizures lasting in 5 
min. The seizures were stopped spontaneously in the follow-
ing days.

Brain computed tomography (CT) showed effacement 
of sulci in the left cerebral hemisphere and hypodense region 
in the subcortical and deep white matter of the occipitopari-
etal lobe on the day of the initial seizure (Fig. 1A, B). Brain 
MRI demonstrated asymmetrical vasogenic edema as hyper-
intense signal on T2 weighted and fluid attenuated inversion 
recovery (FLAIR) sequences in the subcortical region of the 
left occipitoparietal and temporal lobe, right posterior frontal 
lobe and a focal milimetric area of the left posterior fron-
tal lobe (Fig. 2A-D) No abnormality was seen in the pos-
terior fossa or the basal ganglia. Diffusion weighted imag-
ing (DWI) and apparent diffusion coefficients (ADC) maps 
showed no restricted diffusion but T2 shine through effect 
(Fig. 2E, F). The diagnosis was thought to be atypic PRES in 
the patient who was under immunosuppressive therapy with 
clinical and radiological findings.

The patient was referred to the pediatric nephrology 

Manuscript accepted for publication March 31, 2014

aRadiology, Near East University Hospital, Nicosia, North Cyprus, 
 Turkey
bAnesthesiology and Reanimation, Igdir Public Hospital, Ministry of 
 Health, Igdir, Turkey
cCorresponding author: Guliz Yilmaz, Department of Radiology, Faculty 
 of Medicine, Near East University Hospital, Nicosia, North Cyprus, 
 Turkey. Email: glz.yilmaz@hotmail.com

doi: http://dx.doi.org/10.14740/ijcp142w

    29                                     30



Int J Clin Pediatr. 2014;3(1):29-32Yilmaz et al

Articles © The authors   |   Journal compilation © Int J Clin Pediatr and Elmer Press Inc™   |   www.ijcp.elmerpress.com

clinic due to impaired general condition although the blood 
pressure was stable in normal limits with anti-edema, anti-
convulsant and renal support treatment in the intensive care 
unit.

Discussion
  
PRES is a clinico-radiological entity characterized by severe 
headaches, confusion, visual disturbances, seizures, altered 
consciousness and combination of these symptoms with 
imaging findings of vasogenic edema in a posterior circula-
tion distribution [1, 7]. PRES, known as posterior reversible 
encephalopathy or reversible posterior leukoencephalopathy 
was first described in 1996 by Hinchey et al [1]. However, 
it can be irreversible and is often not confined to either the 
white matter or the posterior regions of the brain; alternative 
terms such as focal acute cerebral edema or potential revers-
ible encephalopathy have been suggested [6, 8].

The cause of PRES is controversial and multifactorial 
including hypertensive encephalopathy, eclampsia, acute or 
chronic renal disease, systemic lupus erythematosus, throm-
botic thrombocytopenic purpura, collagen vascular disease 
and immunosuppressive therapy [2, 3].

The pathophysiology of PRES is unclear. Two theories 
have been suggested. In the first hypothesis, it has been sug-
gested that cerebral vasospasm contributes to ischemia and 
cytotoxic edema in regions of the arterial border zone due to 
acutely increased blood pressure. The second more recent 
hypothesis depends on loss of autoregulation. Autoregula-

tion maintains constant cerebral blood flow by the sympa-
thetic system. As the elevation of the blood pressure, arte-
riolar vasoconstriction obstructs cerebral hyperperfusion by 
the sympathetic system. This autoregulation does not work 
over the threshold values of the blood pressure. Eventually 
vasodilation occurs in hypertension resulting brain hyperper-
fusion. This leads to breakdown of the blood-brain barrier 
allowing extravasation of fluid and blood products into the 
interstitium cause vasogenic edema. The posterior regions 
of the brain are more affected due to relatively poor sympa-
thetic system in the posterior circulation [9, 10].

It is thought that the sudden increases in blood pressure 
which is the most frequently encountered etiologies in the 
literature leads to disruption of the autoregulatory mecha-
nisms resulting in a breakdown of the blood-brain barrier [1, 
11]. ESRD and hypertension might have caused PRES in our 
patient’s attack.

The most common abnormal imaging finding is focal re-
gions of symmetric hemispheric vasogenic edema involving 
the white matter in the bilateral parietooccipital lobes of the 
cerebral hemispheres [1]. Although PRES typically affects 
the parietal and occipital lobes, other regions of the brain 
such as frontal lobe, basal ganglia, cortex and deep white 
matter are affected in atypical PRES [4-6, 12]. The lesions 
of PRES are best visualized with MRI, which is able to show 
even small lesions. MRI lesions are hyperintense on T2W 
and FLAIR sequences and hypointense on T1W sequences. 
DWI and ADC demonstrate the vasogenic edema certainly. 
The edema usually completely reverses [3, 11, 13]. The fron-
tal lobe involvement was the atypical lesion found in our 

Figure 1. (A, B) Axial CT scan of brain showed effacement of sulci in the left cerebral hemisphere (white arrow) and hy-
podense region in the subcortical and deep white matter of the occipitoparietal lobe (black arrow).
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patient.
The differential diagnoses of PRES are posterior lobes 

infarcts, cerebral venous thrombosis, encephalitis, cerebral 
involvement of vasculitis and encephalopathy [14]. In our 
case, the venous or ischemic infarcts were excluded by MRI. 
The other situations were excluded by the clinical follow-up 
studies.

This syndrome should be recognized immediately in or-
der to prevent long-term neurological sequelae. Treatment 
includes antihypertensive and antiepileptic therapy and stop-
ping the etiologic agent in the case of drug reaction. Radio-
logical and clinical abnormalities can completely resolve by 
obtaining autoregulation again [9].

Conclusion

In conclusion, PRES is a rare complication of different dis-
eases in childhood. Recognition of PRES and imaging by 
MRI can be helpful to prevent the irreversible brain compli-

cations in patients with ESRD who have neurologic findings.
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