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a b s t r a c t 

Central-variant posterior reversible encephalopathy syndrome is an atypical subtype of pos- 

terior reversible encephalopathy syndrome that occurs during rapid fluctuations in blood 

pressure, leading to cerebrovascular autoregulatory failure and endothelial dysfunction. 

Few reports have described posterior reversible encephalopathy syndrome in infants. A 4- 

month-old girl, who was diagnosed a month before with hypoxic ischemic encephalopa- 

thy due to sudden cardiac arrest, showed persistent renovascular hypertension with a sys- 

tolic blood pressure of 200 mmHg. Computed tomography of the head revealed a new- 

onset low-attenuation area in the bilateral basal ganglia, and computed tomography of the 

trunk revealed severe long-segment narrowing of the abdominal aorta encompassing the 

bilateral renal arteries. She was treated with antihypertensive drugs and peritoneal dial- 

ysis. Follow-up imaging after blood pressure stabilization showed resolution of the low- 

attenuation area in the bilateral basal ganglia. We diagnosed her basal ganglia lesions as 

central-variant posterior reversible encephalopathy syndrome. She suffered from neurolog- 

ical sequelae attributable to hypoxic ischemic encephalopathy but showed no evidence of 

basal ganglia dysfunction. Here, we report a case of infantile central-variant posterior re- 

versible encephalopathy syndrome involving bilateral basal ganglia lesions with mid-aortic 

syndrome. The differential diagnosis of infantile symmetric bilateral basal ganglia lesions is 

broad and includes genetic, acquired metabolic or toxic, infectious, inflammatory, vascular, 

and neoplastic pathologies. Among them, central-variant posterior reversible encephalopa- 
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thy syndrome is rare but important because neurological prognosis may be favorable, and 

specific treatment, such as administration of antihypertensive drugs or discontinuation of 

drugs that induce posterior reversible encephalopathy syndrome, is possible. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Central-variant posterior reversible encephalopathy syn-
drome (PRES) is an atypical subtype of PRES that occurs dur-
ing rapid fluctuations in blood pressure (BP), leading to cere-
brovascular autoregulatory (CAR) failure and endothelial dys-
function [1 ,2] . There are few reports of PRES in infants, and
PRES in infants under 6 months of age has not been reported
to date [3] . Here, we report a 4-month-old infant who exhibited
central-variant PRES during refractory renovascular hyperten-
sion due to mid-aortic syndrome (MAS). The unique imaging
features may offer a rare but important differential diagnosis
for bilateral basal ganglia lesions in this age group. 

Case report 

A 4-month-old previously healthy girl was referred to our
institution because of resuscitated cardiac arrest of un-
known cause following routine immunization. She was placed
on venoarterial extracorporeal membrane oxygenation (VA-
ECMO) support for three days. Brain computed tomography
Fig. 1 – Brain CT images. Initial CT on day 3 after VA-ECMO with
infarction. At that time, no abnormalities were observed in the b
new low-attenuation area in the basal ganglia (white arrow). Fol
attenuation areas disappeared without atrophy. 
(CT) after the withdrawal of VA-ECMO showed cerebral wa-
tershed infarction and whole-brain edema ( Fig. 1 ). The pa-
tient was diagnosed with hypoxic-ischemic encephalopathy.
No evidence of basal ganglia lesions was observed. Moreover,
an evaluation revealed heart failure with left ventricular my-
ocardial hypertrophy and end-stage renal failure that required
continuous hemodialysis. Renovascular hypertension (sys-
tolic BP 100-130 mmHg, exceeding the 99th percentile of age
and weight) became apparent at approximately 10 days after
resuscitation and persisted despite administering the maxi-
mum dose of calcium-channel blockers and α2-adrenoceptor
agonists. 

Brain magnetic resonance imaging (MRI) taken at 16
days after resuscitation showed mild brain atrophy and T1-
weighted image hyperintensities in the bilateral putamen and
occipital lobe cortices. These lesions were isointense on T2-
weighted images and no diffusion restriction was observed
( Fig. 2 ). Cortical laminar necrosis and reflected hypoxic dam-
age due to the initial cardiac arrest episode were considered. 

Hypertension gradually worsened despite treatment, and
one month after onset, the systolic BP began to peak at 200
mmHg. After 5 days of persistent severe hypertension, follow-
up brain CT revealed new, symmetrical, swollen areas of hy-
podensity in the putamen, and globus pallidus ( Fig. 1 ). More-
drawal showed whole brain edema and cerebral watershed 

asal ganglia. On day 36, CT at the onset of HE showed a 
low-up CT was performed after 3 months. The initial low 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 2 – Brain MRI after initial cardiac arrest and before hypertensive crisis. T1-weighted image (T1WI) shows 
hyperintensities in the bilateral putamen and occipital lobe cortices, watershed infarctions, and whole-brain atrophy. 
T2-weighted imaging (T2WI), diffusion-weighted imaging (DWI), and the apparent diffusion coefficient (ADC) showed no 

signal abnormalities in the basal ganglia and occipital lobe cortices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

over, contrast-enhanced computed tomography (CT) revealed
severe long-segment narrowing of the abdominal aorta en-
compassing the bilateral renal arteries, establishing a diagno-
sis of MAS ( Fig. 3 ). After controlling the BP with an angiotensin-
converting enzyme inhibitor, the third follow-up CT, taken 2
months after the onset of basal ganglia lesions and 93 days af-
ter resuscitation, showed complete resolution of the swelling
and hypodensities in the putamen and globus pallidus ( Fig. 1 ).

The patient did not exhibit clinical signs suggestive of basal
ganglia lesions such as dystonia and dyskinesia. Moreover,
MRI performed 1 month after the onset of basal ganglia lesions
and at day 51 after resuscitation showed neither gliosis nor
atrophy of the bilateral basal ganglia. Susceptibility-weighted
imaging of the basal ganglia was negative ( Fig. 4 ). On the other
hand, hypoxic ischemic changes of the cerebral hemispheres,
attributable to the cardiac arrest, were observed, including
cortical laminar necrosis in T1-weighted images and progres-
sive atrophy of the cerebral hemisphere with occipital lobe
dominance ( Fig. 4 ). Inborn errors of metabolism, systemic vas-
culitis, and genetic diseases were ruled out through diagnostic
investigations. 

Based on the CT and MRI findings, we diagnosed her
basal ganglia lesions as central-variant PRES with an under-
lying etiology of renovascular hypertension caused by MAS.
While hypoxic-ischemic encephalopathy complications were
observed, there was no evidence of basal ganglia dysfunction.
The patient was placed on peritoneal dialysis and discharged
at the age of 6 months. She was unable to hold her head up, but
could track objects, recognize her mother, and purposefully
move her limbs. No critical lower limb ischemia was noted. 

Discussion 

Our report discusses the first case of bilateral basal ganglia
involved in infantile PRES due to MAS. MAS is a rare disease
characterized by narrowing of the abdominal aorta and its as-
sociated vessels. The pathogenesis of MAS is unknown, and
more than half of cases are believed to be idiopathic. Uncon-
trolled hypertension is the most common symptom in chil-
dren, which can lead to stroke, hypertensive encephalopathy
or PRES, and congestive heart failure. It is also associated with
a high mortality rate. Increased severity of MAS is associated
with onset at less than 1 year of age, long segment involving
more associated vessels, including renal vessels, and degree
of stenosis [4] . Patients with hypertension of renal origin are
more likely to develop severe hypertension owing to increased
fluid retention and CAR hypersensitivity, which may be a high
risk for PRES [5] . 

The pathogenesis of PRES is thought to be the rapid pro-
gression of hypertension that exceeds the upper limit of cere-
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Fig. 3 – A 3-dimensional reconstruction image of our patient. Diffuse luminal narrowing of the abdominal aorta from the 
superior mesenteric artery to both femoral arteries (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

brovascular autoregulation, resulting in increased vascular
permeability and vasogenic edema [6] . Disturbed autoregula-
tory vasoconstriction may also cause hypoperfusion, result-
ing in an ischemic lesion with imaging features of cytotoxic
edema. PRES may occur especially when the pressure rise is
rapid and severe, resulting in an insufficient autoregulatory
response and hyperperfusion, and may break down the blood-
brain barrier. 

In pediatric PRES, CAR is immature, and hypertension is
more commonly pronounced at the onset than in adults [6 ,7] .
In our patient, the systolic blood pressure reached as high as
200 mmHg for 5 days, which can be sufficient to cause PRES.
Central-variant PRES is a subtype defined as predominant in-
volvement of the brainstem and basal ganglia, with sparing of
the parieto-occipital and posterior frontal cortico-subcortical
regions [2] . This variant has been reported to be more com-
mon in certain diseases, such as systemic lupus erythemato-
sus. It is largely unknown why the central variant more fre-
quently affects different brain regions than normal PRES, but
it may be related to endothelial cell dysfunction within the
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Fig. 4 – Follow-up brain MRI taken after 51 days. T1-weighted image (T1WI) remains lamina necrosis from occipital to 

frontal areas and putamen as in the initial MRI. T2-weighted images (T2WI) show no signal abnormalities in the bilateral 
globus pallidus or atrophy of the basal ganglia. Susceptibility-weighted imaging (SWI) does not show signal intensity 

change of the hemorrhage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

perforating vessels supplying the brainstem and basal ganglia,
which increases sensitivity in these areas [2] . Furthermore,
compared with the older population, frontal lobe or infraten-
torial involvement was more frequent in younger children [3] .
In infants with central-variant PRES, the lack of sympathetic
innervation of the posterior circulation causing classic PRES
may not be the sole explanation. Reports of imaging abnor-
malities in infantile PRES are rare, but a few cases of cortical
predominance have been reported [2] . To our knowledge, this
is the first report of central-variant PRES in an infant. There are
only a few reports on the imaging differences between adults
and children. More cases are needed to determine whether
central-variant PRES is more common in very young brains. 

Differential diagnoses of infantile symmetric bilateral
basal ganglia lesions are broad and include genetic, acquired
metabolic or toxic, infectious, inflammatory, vascular, and
neoplastic pathologies [8] . Although the main cause of bilat-
eral basal ganglia involvement in this age group is a genetic
etiology, such as Leigh syndrome, we propose central-variant
PRES as a rare but important differential diagnosis. This dif-
ferential diagnosis is important because neurological progno-
sis may be better than that of Leigh syndrome and specific
treatment, such as administration of antihypertensive drugs
or discontinuation of drugs that induce PRES, is possible. 

Limitations 

This study has 2 limitations. First, we could not perform MRI
at or around day 36, when basal ganglia lesions were the most
prominent. However, swollen hypodensities on CT on day 36
and normalized intensity and volume of basal ganglia on sub-
sequent CT on day 93, as well as MRI on day 51, precludes dif-
ferential diagnoses other than central-variant PRES. Second,
hypoxic ischemic encephalopathy preceding the development
of central-variant PRES complicates the imaging findings. We
considered the findings of laminar necrosis and putamen le-
sions on the initial MRI and occipital predominant brain atro-
phy on follow-up images to be ischemic changes. For occipital
lesions, there may be a mixture of irreversible changes due to
PRES. 

Conclusion 

This is the first reported case of infantile central-variant PRES
involving bilateral basal ganglia lesions with mid-aortic syn-
drome. The differential diagnosis of infantile symmetric bi-
lateral basal ganglia lesions is broad but central-variant PRES
should not be ruled out. It is a rare subtype but neurological
prognosis may be favorable and specific treatment is required
to address the symptoms which could progress if not man-
aged immediately. 

Patient consent 

Written informed consent was obtained from the patient’s
parents to publish this case report. Ethical approval was not
waived for this study in accordance with international and in-
stitutional guidelines. 
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