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Abstract
Background and Objectives: Posterior Reversible Encephalopathy Syndrome (PRES) is an acute

Received: neurological syndrome distinguished by a variety of clinical features and characteristic neuroimaging findings
Feb 14, 2025 associated with focal cerebral edema. Heterogeneous etiologies are encountered, with acute hypertension due

to renal disorders being the principal risk factor.
Accepted: Objectives: The primary aim of this study was to provide a comprehensive review of the available information
Mar 17, 2025 regarding Posterior Reversible Encephalopathy Syndrome, including its clinical manifestations and risk

factors in children.
Published: Methods: An extensive search of the PubMed database was conducted for relevant articles published from
Mar 24, 2025 January 2010 to December 2024. Correlated data from eligible articles were extracted and described.

Results: The principal neuroimaging finding of Posterior Reversible Encephalopathy Syndrome (PRES) is
bilateral cerebral vasogenic edema, predominantly located in the occipital and posterior parietal white matter.
Several mechanisms contribute to this condition, including dysfunction of cerebral autoregulation due to
severe acute hypertension and breakdown of the blood-brain barrier resulting from endothelial injury. The
combination of acute neurological manifestations, neuroimaging findings of vasogenic edema, and the
presence of related provoking disorders raises suspicion for PRES. The mainstay of treatment is supportive
care. In most patients, total resolution of abnormal clinical findings and imaging features occurs.

Conclusion: Although many clinical features of pediatric PRES are similar to those in adults, there are
notable differences, particularly regarding neuroimaging findings. The spectrum of clinical and neuroimaging
findings of PRES in children is not widely recognized. Early diagnosis of the syndrome, identification of
related risk factors, and appropriate management are crucial and can be life-saving.
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HF indings Posterior Reversible Encephalopathy Syndrome (PRES)
is an acute neurological syndrome characterized by a variety of
clinical features and distinctive neuroradiological findings resulting
from focal cerebral edema. Children with specific conditions, such
as oncologic, rheumatologic, and renal disorders, are at an
increased risk for developing PRES. The outcome largely depends on
the presence of concomitant or pre-existing disorders. In most
patients, a total resolution of abnormal findings occurs; however,
neurological sequelae have been reported in some cases.

—Meaning PRES is a significant neurological condition that can
complicate various underlying disorders, thereby increasing
morbidity and mortality rates. Physicians, especially pediatricians,
should be familiar with this syndrome because early diagnosis and
appropriate treatment are crucial to prevent long-term neurological
complications.
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Posterior reversible encephalopathy syndrome in children

1. Introduction
r I Yhe frequency of hypertension in the pediatric pop-
ulation has increased in recent years, ranging from
5.42% to 19.4% (1). Hypertension is among the
most common complications in children and adolescents
with chronic or acute renal disease (2, 3). In hemolytic ure-
mic syndrome (HUS), neurological involvement is associ-
ated with high mortality rates, and hypertension is one of
the primary factors contributing to neurological complica-
tions (4). Furthermore, hypertension has been linked to an
increased incidence of long-term neurological problems in
children with HUS (5). In patients with renal disorders, hy-
pertension is also a significant trigger for Posterior Reversi-
ble Encephalopathy Syndrome (PRES) (6).

PRES is an acute neurological syndrome characterized
by a variety of clinical features and distinctive neuroradio-
logical findings resulting from focal cerebral edema (7).
While heterogeneous etiologies are encountered, acute hy-
pertension due to renal disorders remains the principal risk
factor (6). Other related factors include collagen vascular
disorders, autoimmune diseases, chemotherapy or immu-
nosuppressive treatment, blood transfusions, sepsis, and
preeclampsia/eclampsia (6, 8).

The main clinical findings of PRES include headache, al-
tered level of consciousness, obscured vision, and seizures.
The primary neuroradiological finding is bilateral cerebral
vasogenic edema, predominantly in the occipital and poste-
rior parietal white matter, which mainly results from dis-
turbances in neural vascular autoregulation in the brain (9,
10). Several mechanisms are involved, particularly hyper-
tensive encephalopathy; however, this mechanism is some-
what debated, as studies indicate that some patients may not
present with hypertension (11). Another underlying mech-
anism is the breakdown of the blood-brain barrier due to
endothelial injury (10).

Evidence suggests that PRES is not always completely
reversible, and its radiological findings are not limited to
the parieto-occipital regions in some patients (6). Conse-
quently, more presentations and radiological findings have
been reported in recent years compared to the features ini-
tially described by Hinchey et al. in 1996 (12). The spec-
trum of clinical and neuroimaging findings of PRES in chil-
dren is not widely recognized. Therefore, early diagnosis of
the syndrome and its risk factors is crucial and can be life-
saving (13).

2. Materials and Methods

The primary aim of this study was to provide a compre-
hensive review of the available information regarding Pos-
terior Reversible Encephalopathy Syndrome (PRES), in-
cluding its clinical manifestations and risk factors in chil-
dren. An extensive search of the PubMed database was con-
ducted for relevant articles published from January 2010 to
December 2024 using the following query: (“Posterior Re-
versible Encephalopathy Syndrome” [Mesh] OR “Posterior
Reversible Encephalopathy Syndrome” [tiab]) AND
(“Child” [Mesh] OR Child*[tiab] OR Pediatric*[tiab] OR
“Pediatrics” [Mesh]).
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All study designs were included. Reference lists of ap-
propriate articles were manually searched to gather addi-
tional data. Only articles with available full texts were in-
cluded, while papers in non-English languages and non-hu-
man studies were excluded. Articles were screened based
on their titles and abstracts, and irrelevant full texts were
also excluded. The relevant data from eligible articles re-
garding the epidemiology, risk factors, pathophysiology,
clinical presentations, neuroimaging findings, differential
diagnosis, diagnostic evaluation, treatment, and outcomes
of pediatric PRES were extracted and described.

3. Results

3.1. Epidemiology

PRES can occur in all age groups, from 4 to 90 years old;
however, it is most common in young adults (14). In adults,
there is a female predominance of the disease, excluding
patients with eclampsia, which indicates gender specificity
in some underlying disorders related to PRES (15-17). Con-
versely, some studies in pediatric patients have reported
that PRES is more prevalent in boys (13).

Approximately 40% of all patients develop significant
complications that lead to admission to the Pediatric Inten-
sive Care Unit (PICU), including status epilepticus, in-
creased intracranial pressure, intracerebral hemorrhage, or
acute cerebral ischemia (14). The global incidence of PRES
in the pediatric population is unknown, but it appears to be
rare (18). Frequency rates of 3.5% and 5.6% have been re-
ported following renal transplantation in different studies
(19). Additionally, a rate of 0.4% has been reported among
children admitted to critical care units, and 0.7% among
children with malignancies (15).

Other studies have indicated an approximate incidence of
0.04% among general pediatric admissions for PRES-pre-
disposing diseases (20). According to another study, 5.2%
of complicated children who received hematopoietic stem
cell transplants developed PRES (21). The most common
underlying disorder provoking PRES in children is renal
failure, followed by hematologic disorders and their treat-
ments (21). Cancer chemotherapeutic drugs and total body
irradiation may also trigger PRES in pediatric patients (21).

3.2. Pathophysiology

The exact pathological mechanisms of PRES have not
been fully elucidated, leading to controversies surrounding
the condition (13). Several mechanisms have been de-
scribed, all of which result in vasogenic edema in the brain
(8, 19).Four hypotheses have been proposed:

1. Vasogenic Theory: This theory posits that increased
blood pressure is a key feature, and rapid increments in ar-
terial blood pressure can overwhelm the cerebral autoregu-
latory system. Consequently, the failure of compensated
vasoconstriction leads to arteriolar dilation, resulting in
plasma leakage into brain tissue and concomitant brain
edema. Disturbances in the blood-brain barrier and protein
extravasation also occur (13). The posterior regions sup-
plied by the posterior cerebral arteries, basilar artery, and



vertebral arteries are particularly at risk because the sym-
pathetic innervation of the basilar artery is less than that of
the anterior (carotid) circulation (22). The variation in in-
nervation between the posterior and anterior circulation is
less pronounced in the immature brain, which explains the
greater variability in the distribution of neuroimaging le-
sions among pediatric patients (23). Notably, 30% of cases
with PRES do not exhibit severe hypertension sufficient to
overcome autoregulatory control (7). In the context of
chronic hypertension, the range of autoregulation shifts
rightward, allowing the autoregulatory system to function
within a broader blood pressure (BP) range. Therefore, au-
toregulatory failure is more likely to result from acute in-
creases in blood pressure compared to gradual changes
(24). Studies indicate that the velocity of BP increase is a
more significant risk factor for hypertensive encephalopa-
thy and PRES than absolute BP values or even a history of
previous hypertension (25).

2. Neuropeptide Theory: The neuropeptide theory posits
that the release of vasoconstrictors from disturbed endothe-
lium leads to vasospasm, resulting in local ischemia, which
subsequently causes blood-brain barrier dysfunction and
vasogenic edema (8). Some authors also suggest that severe
hypertension and an unbalanced autoregulatory response
may exacerbate vasospasm (13).

3. Cytotoxic Theory: The cytotoxic theory emphasizes
that endothelial disturbance is the primary defect, induced
by various drugs and toxins, such as immunosuppressive or
chemotherapeutic agents, ultimately leading to capillary
extravasation and vasogenic edema (8, 26, 27). This has
been reported in cases involving immunosuppressive drugs
like FK-506 and cyclosporine A (13). This theory also ac-
counts for the occurrence of PRES in patients with sepsis,
where hypertension arises as a result of primary endothelial
disturbance (6).

4. Immunogenic Theory: The immunogenic theory points
to endothelial damage and dysfunction caused by T-cell
stimulation, leading to cytokine secretion. This, in turn, re-
sults in endothelial activation and the release of vasoactive
substances, ultimately causing vascular leakage and edema
(8). For instance, unbalanced levels of vascular endothelial
growth factor (VEGF), which regulates endothelial perme-
ability, can lead to cerebral edema (21). This mechanism is
implicated in the development of PRES in the context of
autoimmune diseases or sepsis (28). The combination of
these various mechanisms may coexist and contribute to the
development of PRES in different patients (28).

In individuals with acute kidney injury, hypertension,
along with concurrent endothelial injury in the brain, leads
to PRES (9). Additionally, uremic encephalopathy in acute
or chronic kidney disease is associated with oxidative dam-
age, neurotransmitter dysfunction, hormonal imbalances,
and metabolic disturbances (29, 30). In patients with hemo-
lytic uremic syndrome or thrombotic thrombocytopenic
purpura, endothelial cell disturbance plays a crucial role in
the pathogenesis of PRES (16).

PRES has been commonly reported among patients re-
ceiving immunosuppressive agents after stem cell and bone
marrow transplantation (8%) or solid organ transplantation

Tavasoli, A.

(0.4-6%) (6). This high incidence may be related to the el-
evated doses of immunosuppressive agents, which are re-
sponsible for the secretion of vasoconstrictors and subse-
quent hypertension (6). Furthermore, the range of cerebral
autoregulatory function in children is narrower than in
adults, making children more susceptible to cerebrovascu-
lar disturbances in the presence of hypertension. The mini-
mum threshold for cerebral autoregulation is approximately
50-60 mm Hg in adults compared to 40 mm Hg in the pe-
diatric population (21).

Studies have indicated that PRES can develop at a mean
blood pressure of 140/85 mm Hg in children (31). There-
fore, children are likely more prone to developing PRES
(21). The reduction of blood pressure (BP) can inhibit the
progression of cytotoxic edema and its complications, such
as cerebral infarction (21). Other proposed causes of PRES
include disturbances in circulatory volume, uremia, and
electrolyte imbalances (24).

In general, the risk factors for the development of PRES
are as follows: autoimmune disorders, acute or chronic re-
nal disease, malignancy, inflammatory bowel disease, pre-
eclampsia, hematopoietic stem cell or solid organ trans-
plantation, sepsis, hypertension, and immunosuppressive or
antineoplastic treatment (24) (Table 1). Studies indicate
that among children with PRES under the age of 6, the like-
lihood of admission to the PICU and the occurrence of sta-
tus epilepticus are greater compared to older patients (24).

Pediatric patients with hematologic malignancies and
those who have undergone hematopoietic stem cell trans-
plantation (HSCT) have a particularly elevated risk for de-
veloping PRES. The highest risk occurs during the induc-
tion phase of chemotherapy (32). Various chemotherapeu-
tic agents have been implicated, including L-asparaginase,
etoposide, and corticosteroids (33). Additionally, in pediat-
ric patients with malignancies who develop PRES, electro-
lyte disturbances—especially hypokalemia, hypocalcemia,
and hypomagnesemia—have been reported (34).

According to one study, PRES was the most common

Table 1. Predisposing factors for PRES in pediatric population
Hypertension
Chronic kidney disease
Acute kidney injury
Bone marrow transplantation
Solid organ transplantation
Autoimmune diseases
Sepsis and multiple organ failure
Acute intermittent porphyria
Malignancy
Sickle cell anemia
Thrombotic-thrombocytopenic purpura
Blood transfusion
Acquired immunodeficiency syndrome
Surgery
Immunosuppressive medications
Cancer chemotherapy medications
Monoclonal antibodies
Immunomodulatory cytokines (Interferon, Interleukin)
Antibiotics (Linezolid, Ciprofloxacin)
Growth factors
Intravenous immunoglobulins
Other drugs (Intravenous contrast agents, Carbamazepine, Epi-
nephrine)
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neurological complication (60%) among childhood recipi-
ents of HSCT, highlighting the need to consider PRES in
patients presenting with neurological issues (35). Calcineu-
rin inhibitors prescribed to HSCT recipients may precipi-
tate PRES; while the exact mechanism is unclear, it may be
related to increased BP, a frequent side effect of these
drugs. Another suggested mechanism, in the absence of hy-
pertension, is direct endothelial toxicity (36).

3.3. Clinical Manifestations

PRES is characterized by various neurological manifes-
tations that can present acutely or sub-acutely, typically
within a few hours to several days (22). However, it usually
has an acute onset that peaks within 12 to 48 hours (13).
The clinical features are generally nonspecific (21). Pa-
tients may present with encephalopathy, headache, sei-
zures, focal neurological signs, and visceral abnormalities.

Encephalopathy occurs in most patients and is the first
manifestation in 28% of cases (13) . Its severity can vary
from mild cognitive deficits to stupor or coma and may be
observed as ictal or postictal events during seizures (22).
The incidence of altered consciousness in pediatric patients
with PRES is lower than that in adults (21).

Headache has been reported in 50% of patients and is typ-
ically described as dull, persistent, and sometimes intracta-
ble (37). Seizures are observed in 81% of patients and are
the most common findings in pediatric PRES patients. The
seizures are predominantly generalized tonic-clonic (60-
75%), although focal onset seizures and both convulsive
and non-convulsive status epilepticus are also seen (37).
Status epilepticus may develop in 13-15% of patients and
can be the presenting sign, posing a potential life threat (6).

A significant risk factor for the occurrence of seizures is
the involvement of the occipital lobes (13). Seizures may
be preceded by visual disturbances indicative of occipital
lobe origin (21). In pediatric PRES patients, seizures are
more frequent and have an earlier onset compared to adult
patients (21). In 64% of pediatric patients with PRES, elec-
troencephalography (EEG) shows nonspecific changes as-
sociated with encephalopathy (38). When bilateral occipital
sharp waves are observed on EEG, PRES may be suggested
as the provoking factor for status epilepticus (28).

Focal neurological manifestations are reported in 5-15%
of patients and are related to the location of the brain edema
(6, 13). The deficits include hemiparesis in 8.5%, hemiple-
gia in 4.2%, and speech abnormalities in 4.2% of patients
(22). Some studies have also reported myelopathy and in-
volvement of the spinal cord (39). Visual abnormalities are
common and can be severe, occurring in up to 39% of pa-
tients (13). These findings include visual field deficits,
blurred vision, temporary visual loss, blindness, and visual
hallucinations. Ophthalmologic examination is usually nor-
mal but may reveal papilledema in severe cases (39).

The incidence of visual disturbances in children is lower
than in adults (38). According to studies, transient bilateral
visual loss is the most common visual complaint, and a his-
tory of hypertension is present in all patients with visual
disturbances (40). The frequency of ophthalmic manifesta-
tions appears to be higher in certain disorders associated
with PRES, such as eclampsia (13). Visual involvement is
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complete in the majority of cases. Hypertension occurs in
70-80% of patients, and its association with the aforemen-
tioned nonspecific neurological findings serves as a diag-
nostic hallmark (21, 38).

In children, a blood pressure (BP) that is 30% higher than
the 95th percentile for age-appropriate BP is an alarming
finding indicative of potential PRESS onset (21). Studies
indicate that 85% of pediatric PRESS patients are hyperten-
sive, underscoring the crucial role of elevated BP in the
pathogenesis of the disease (41). Elevated BP in children is
often associated with systemic disorders. The clinical
presentation of PRES in younger children (under 6 years
old) is typically more severe than in older children, and sta-
tus epilepticus is more frequent in this age group (24, 42).
Patients experiencing status epilepticus have a higher like-
lihood of developing later epilepsy (24). Rarely, involve-
ment of the spinal cord may result in back pain, weakness
in the lower limbs, and incontinence (21).

2.4. Diagnosis and Neuroimaging Features

The diagnosis of PRES is typically made by excluding
other possible diagnoses (43). The combination of acute
neurological manifestations, alterations in blood pressure,
and neuroimaging findings of vasogenic edema, along with
the presence of related provoking disorders, raises suspi-
cion for PRES (6). The diagnosis is generally confirmed
through brain magnetic resonance imaging (MRI) (13). Ab-
normalities in neuroimaging usually appear within 24 hours
of the clinical onset (21).

A brain CT scan is often the early imaging performed in
emergency settings and may reveal vasogenic edema as hy-
pointense areas in the affected white matter regions bilater-
ally (6, 44). However, CT is not considered reliable for es-
tablishing a definitive diagnosis of PRES (21). The high
specificity and sensitivity of MRI make it valuable for more
precise characterization of abnormalities and for differenti-
ating PRES from other clinically similar conditions (43).

In pediatric cases of PRES, the detection rate of lesions
is 46% on initial brain CT compared to 98% on brain MRI
(41). MRI findings indicative of vasogenic edema are typi-
cally distributed in the bilateral parietal-occipital regions,
appearing as symmetric hyperintense areas on T2 and
FLAIR images. However, the lesions may also spread
asymmetrically (6). Subcortical white matter is predomi-
nantly affected due to its lower density, although cortical
lesions have also been reported (6). On diffusion-weighted
imaging (DWI), areas of vasogenic edema may show hy-
perintense signals that are not associated with correspond-
ing reduced signals or restricted diffusion on the apparent
diffusion coefficient (ADC) map. Tl-weighted images
commonly reveal hypointense foci at the same sites as the
lesions, accompanied by normal DWI findings (44).

There are different patterns of cerebral involvement in
PRES, including watershed pattern observed in one hemi-
sphere, superior frontal groove pattern, and parietooccipital
pattern. In some cases, brain edema may exhibit a central
involvement pattern (affecting the brainstem) while sparing
subcortical and cortical areas. This pattern impacts the
periventricular regions, internal capsule, basal ganglia,
brainstem, and cerebellum (28).



A few patients present with extensive longitudinal edema
of the central cord without evidence of ischemia, demye-
lination, or infection (45). It has been reported that infraten-
torial manifestations are more frequent among PRESS
cases associated with significant hypertension (44). Atyp-
ical regions of cerebral lesions may occur in the cerebel-
lum, basal ganglia, brainstem, corpus callosum, and other
cerebral areas, with the inferior temporal and frontal lobes
being particularly common atypical sites (13, 21) (Figure
1). Leptomeningeal enhancement on contrast-enhanced T1-
weighted images and mild hyperintensity of the sulci on
FLAIR images have been suggested as initial findings of
PRES, often preceding the appearance of typical findings
in the parieto-occipital regions .

In the majority of patients, complete recovery of imaging
findings occurs over several weeks; however, lesions are
not always reversible. Disorders that should be radiologi-
cally distinguished from PRES include those that present
with similar confluent T2 hyperintensities in cerebral white
matter, such as infarction, ischemia, infections, demyelinat-
ing disorders, metabolic disorders, vasculitis, and progres-
sive multifocal leukoencephalopathy (46).

Acute ischemia can be differentiated from PRES in that
ischemia results in cytotoxic edema, which appears as hy-
perintense areas on DWI images, accompanied by a related
decrease in signal and diffusion restriction on ADC maps
(47). However, in atypical cases of PRES, diffusion re-
striction observed on DWI or ADC may overlap with areas
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of typical vasogenic edema. These atypical MRI findings
can indicate cytotoxic edema due to acute ischemia, char-
acterized by increased DWI but decreased ADC signals
(47, 48).

In some patients, regions of diffusion restriction can lead
to persistent cerebral injury and poor neurological progno-
sis (13). Occasionally, cerebral hemorrhage may compli-
cate PRES (49), resulting in poor neurological outcomes
(48). This complication occurs in 5-30% of adult patients
(50). Neuroimaging findings may include gyral petechial
hemorrhage, focal hematomas, or subarachnoid hemor-
rhage (13). The susceptibility-weighted imaging (SWI)
technique has shown higher sensitivity than conventional
imaging in identifying brain hemorrhages (50) (51).

Atypical MRI findings in PRES cases may include atyp-
ical locations of lesions, gadolinium enhancement of le-
sions, cerebral hemorrhage, and diffuse restriction of af-
fected areas on DWI images (46-48) Gadolinium-enhanced
features have been reported in 20% of patients and were not
consistently related to clinical severity or prognosis in some
studies (28). Atypical lesions have been described in 61-
82% of pediatric patients compared to 10-58% of adult
cases (48, 52). MRI findings of diffuse restriction have
been demonstrated in 15-42% of children compared to 15-
30% of adult patients with PRES (53). Additionally, in-
volvement of the superior frontal groove is more common
in pediatric PRES patients than in adults (52). The high fre-
quency of atypical neuroimaging findings in pediatric

Figure 1. Atypical brain MRI findings of a 10 years old boy with chronic renal failure and hyper-
tension who developed PRES. A-B: Coronal T2-FLAIR sequences shows Bilateral hyperintense
lesions in cortical and subcortical white matter on the both occipital and frontal regions. C-D:
Bilateral hyperintense lesions in cerebellar hemispheres in T2 and FLAIR images.
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PRES complicates the diagnostic process (21).

Other imaging techniques have been utilized in challeng-
ing or uncertain cases. Magnetic resonance spectroscopy
(MRS) indicates disturbances in neuroaxonal and synaptic
function through a decreased N-acetyl aspartate (NAA) to
creatine ratio and a decreased NAA to choline ratio
(13).Positron emission tomography (PET) and single-pho-
ton emission computed tomography (SPECT) reveal either
hypoperfusion or hyperperfusion in the affected areas (13).
Cerebrospinal fluid (CSF) examination aids in ruling out
encephalitis or meningeal involvement in patients with he-
matologic malignancies (6). Increased CSF albumin levels
and an elevated CSF/serum albumin ratio indicate blood-
brain barrier disturbance, while albuminocytologic dissoci-
ation has been observed in some studies (6). A direct rela-
tionship between increased protein levels and the distribu-
tion and extent of brain edema has also been reported (28).

Hypomagnesemia during the initial days of the disease,
as well as hypoalbuminemia, has been reported in patients
with PRES (21). Elevated serum lactate dehydrogenase
(LDH) levels may occur in patients with PRES due to ma-
lignancy, suggesting endothelial disturbance as a possible
pathophysiological mechanism (28). This finding has been
associated with more diffuse and larger MRI lesions (28).
EEG may occasionally reveal spikes or slow activity, which
can be helpful in assessing seizure activity or non-convul-
sive status epilepticus (19).

Neurological manifestations in patients with acute se-
vere elevations in blood pressure are diagnosed as hyper-
tensive encephalopathy, which is similar to PRES but lacks
the characteristic neuroimaging features (24).

3.4. Differential Diagnosis

Despite being a rare disorder, PRES presents a wide
range of clinical manifestations and various neuroimaging
patterns, leading to diagnostic challenges. The clinical
presentations are nonspecific, and MRI findings, combined
with a thorough medical history, are essential for excluding
other potential diagnoses. Some differential diagnoses for
pediatric PRES include: encephalitis (infectious or autoim-
mune), cerebral venous thrombosis, malignancy, post-
transplant lymphoproliferative disease, ictal or postictal
state, acute disseminated encephalomyelitis (ADEM), pro-
gressive multifocal leukoencephalopathy (PML), ischemic
stroke (posterior cerebral artery territory or watershed),
cerebral vasculitis, osmotic demyelination syndrome, toxic
leukoencephalopathy, mitochondrial myopathy, encepha-
lopathy, lactic acidosis, and stroke-like episodes syndrome
(MELAS) (21)

3.5. Treatment

To date, there are no clinical trials or standard therapeutic
guidelines available for the management of PRES (13, 21,
24). Therefore, management is primarily supportive and in-
volves the elimination of underlying risk factors, cessation
of suspected drugs, prescription of anti-seizure medica-
tions for treating seizures, and management of hyperten-
sion (24). Therapy is individualized based on associated
risk factors, clinical status, and tolerable drug therapy (21).

Complete correction of offending causes, such as renal
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failure, hypertension, or immunosuppressive medications,
can reduce the risk of permanent complications from PRES,
including brain hemorrhage or ischemia, and improve over-
all outcomes (13, 21). The primary goal of management is
to treat hypertension and maintain BP within a normal
range (39, 37). Untreated systemic hypertension can lead to
cerebral edema. Vigorous BP monitoring and management
can decrease related complications in patients with hyper-
tension-associated PRES (13). However, some studies have
reported that aggressive BP control did not stop or regress
clinical or neuroimaging findings (6). Reduction of BP in
children is generally better tolerated compared to adults,
except in cases of brain vasculitis and chronic hypertension
210).

Typically, non-rapid lowering of BP is preferred to avoid
the development of cerebral ischemia (13). Accordingly, a
gradual reduction of mean BP by 20-25% during the initial
2 hours is recommended (22). Following the initial man-
agement, a reduction of 30% of the calculated BP is
planned within the first 6 hours, another 30% over the sub-
sequent 24-36 hours, and the final third within the follow-
ing 24-96 hours or later (54). It is crucial to prevent fluctu-
ations in BP, which necessitates continuous use of antihy-
pertensive agents and regular BP monitoring (6). Manage-
ment of acute hypertension may include oral medications,
intermittent parenteral agents, and continuous infu-
sions (24). One of the most frequently used and well-toler-
ated antihypertensive drugs in children is nitroprusside
(21). Other safe agents for children include labetalol, hy-
dralazine, diazoxide, nifedipine, and enalapril (21).

Immediate treatment of seizures is essential, and contin-
uous EEG monitoring is warranted to detect subclinical sei-
zures. Generally, no specific drug is recommended for sei-
zure control (6); however, benzodiazepines and sodium
valproate are preferred over cytochrome P450 inducers
such as carbamazepine, phenytoin, and phenobarbital (55).
Antiseizure therapy is also suggested for the prophylaxis of
secondary seizures in patients with PRES (56). The optimal
duration of antiseizure treatment is unclear, but long-term
treatment is usually not warranted (21, 28). Antiseizure
medications can be discontinued when symptoms and im-
aging findings have improved (6).

Based on a study, a median treatment period of three
months is recommended (57). Other authors suggest a du-
ration of 3-12 months for seizure treatment or prophylaxis
in cases of PRES; however, in patients with status epilepti-
cus or recurrent seizures, longer durations may be neces-
sary (55). Generally, the interval of treatment depends on
underlying triggering factors, the likelihood of continued
exposure, and the patient’s previous history of seizures
(26). It is important to note that in children with renal fail-
ure and PRES, the dosage of medications should be ad-
justed according to renal function (21). Any electrolyte im-
balances should be corrected, and serum levels of sodium,
magnesium, and calcium should be monitored closely (41).
Approximately 35-40% of individuals with PRES may re-
quire respiratory support and mechanical ventilation for
several days due to refractory seizures or decreased levels
of consciousness (21).



Monitoring of intracranial pressure and vigorous support-
ive management are essential in the treatment of malignant
PRES. Malignant PRES is characterized by clinical fea-
tures (Glasgow Coma Scale score lower than 8 and medical
deterioration despite standard management for increased
intracranial pressure) and neuroimaging criteria (mass ef-
fect due to edema or brain hemorrhage, obliteration of basal
cisterns, and cerebral herniation) (28). Recent studies sug-
gest that the pathophysiology of PRES may be related to
the stimulation of the arginine vasopressin (AVP) system,
either through increased AVP secretion or enhanced recep-
tor density(15). Therefore, inhibiting AVP hypersecretion
or suppressing AVP receptors could represent a promising
treatment strategy for PRES (21).

3.6. Prognosis

The outcome of Posterior Reversible Encephalopathy
Syndrome is primarily determined by concomitant or
preexisting disorders (6). In most patients, total resolution
of abnormal clinical and neuroimaging findings occurs
(24). However, recurrence of PRES is possible (24). Re-
covery in the majority of patients typically occurs within a
week; however, some patients may take longer to recover.
It has been reported that 10-20% of adult patients develop
neurologic residue .

Permanent complications, particularly epilepsy, may
arise in patients with persistent MRI abnormalities (18). alt-
hough the long-term frequency of epilepsy remains low
(21). Neurologic sequelae have also been described in 10-
20% of children with PRES, which likely contributes to
prolonged hospital stays and extended PICU admissions
(24). According to the results of a meta-analysis, poor prog-
nosis is associated with cerebral hemorrhage and cytotoxic
edema observed on neuroimaging.

Another study on adult patients indicated that underlying
diabetes mellitus and involvement of the corpus callosum
on brain MRI are strong risk factors for poor prognosis in
PRES (58). Other factors contributing to poor outcomes in
adult patients include hypertension, severe encephalopathy,
prolonged time to control the underlying cause, the pres-
ence of multiple comorbidities, decreased CSF glucose lev-
els, elevated C-reactive protein (CRP), and coagulopathy
(28). Conversely, the presence of seizures or CSF markers
has not been reported as prognostic factors among children
with PRES (6).

The severity of MRI lesions, including apparent diffusion
coefficient (ADC) maps, has been correlated with progno-
sis in some studies and may be a significant factor in as-
sessing long-term outcomes (59). Mortality in patients with
PRES is influenced by underlying disorders and comorbid-
ities, appearing to be higher in patients with malignancies
and those undergoing HSCT (24). Causes of serious neuro-
logic damage and death include intracerebral hemorrhage,
elevated intracranial pressure, brainstem compression, or
hydrocephalus due to posterior fossa edema (15). Overall,
total mortality rates in patients with PRES range from 3.2%
to 19%, according to various studies (24, 60, 61). Some pe-
diatric patients have exhibited abnormal MRI findings, in-
cluding leukoencephalopathic lesions, hyperintense
changes, and chronic hemorrhagic lesions (31, 62). Brain
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MRI findings of cytotoxic edema appear to be a poor prog-
nostic factor (63).

Currently, there are no evidence-based recommendations
regarding the optimal timing for obtaining follow-up imag-
ing; this appears to be determined by general clinical con-
siderations (24). According to a previous study, complete
or nearly complete resolution of MRI lesions occurred in
85% of patients within 29 days (21). In 5-10% of patients,
a transient recurrence may occur 1-2 weeks later, particu-
larly in those with uncontrolled hypertension (64). Overall,
the recurrence risk of PRES is estimated to be between
3.8% and 12.5%, although it seems to be higher in pediatric
patients (65).

The most common causative factor for both the initial ep-
isode and recurrence of PRES in children is repeated hy-
pertension in the context of chronic kidney disease (6, 21,
65). Delayed diagnosis, misdiagnosis, inappropriate man-
agement, and failure to adequately address causative fac-
tors may lead to worse outcomes in patients with PRES
(66). Prognostic determinants in adult patients with PRES
include complications from subarachnoid hemorrhage and
elevated CRP levels (67). In contrast, prognostic factors in
childhood PRES encompass underlying chronic renal dis-
ease, duration of stay in the PICU, occurrence of status ep-
ilepticus, presence of atypical MRI findings, and elevated
inflammatory markers (21). Despite the reversibility of
MRI findings, some children may develop permanent brain
lesions and brain atrophy. Sclerosis of the hippocampus
may also occur, potentially leading to temporal lobe epi-
lepsy several years later (68).

In pediatric patients with PRES, abnormal MRI features
in the later stages of the disease have been associated with
the occurrence of neurologic sequelae (61). Based on stud-
ies involving adults, the distribution and signal intensity of
MRI lesions are not correlated with clinical severity, dis-
ease complications, or blood pressure levels (21). Notably,
it has been suggested that increased signal intensity in DWI
is correlated with poorer outcomes in the adult population
(69). Additionally, elevated serum levels of CRP and lac-
tate dehydrogenase have been reported as predictors of out-
comes in some patients (21, 67, 70). Subtle neurologic
complications, such as learning disorders and developmen-
tal delays, are particularly significant in children (19).

4. Conclusion

Posterior Reversible Encephalopathy Syndrome (PRES)
is a significant neurologic condition that can complicate
various underlying disorders and increase mortality rates.
Pediatric patients with specific diseases, such as oncologic,
rheumatologic, and renal disorders, are at an elevated risk
of developing PRES. Children with renal diseases face a
particularly high risk due to increased susceptibility to hy-
pertension, electrolyte imbalances, and volume disturb-
ances. Additional risk factors include the underlying pa-
thology of renal disease, toxicity from prescribed medica-
tions, and other treatment-related complications.

It is crucial to consider the diagnosis of PRES in pediatric
patients presenting with acute headache, new-onset sei-
zures, visual disturbances, or altered levels of conscious-
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ness, especially in the presence of hypertension or other re-
lated risk factors. Prompt diagnosis and treatment are es-
sential to prevent long-term neurological sequelae.

Ethical Statement
Not applicable.

Authors’ Contributions
Azita Tavasoli: Study design, data acquisition, interpreta-
tion and discussion of results, and manuscript writing.

Acknowledgement

This study was supported by Iran University of Medical
Sciences. The author would like to thank the Ali Asghar
Clinical Research Development Center and Ms. Negar
Gholampour for her kind cooperation.

Conflict of Interests
The authors declare that they have no competing interests.

References

1. Tavasoli A, Saeidi M, Hooman N. Correlation between sleep quality
and blood pressure changes in Iranian children. Journal of
Comprehensive Pediatrics. 2015;6(1).

2.Peco-Anti¢ A, Paripovi¢ D. Renal hypertension and cardiovascular
disorder in children with chronic kidney disease. Srpski arhiv za
celokupno lekarstvo. 2014;142(1-2):113-7.

3. Hessey E, Perreault S, Roy L, Dorais M, Samuel S, Phan V, et al. Acute
kidney injury in critically ill children and 5-year hypertension. Pediatr
Nephrol. 2020;35:1097-107.

4.Tavasoli A, Zafaranloo N, Hoseini R, Otukesh H, Nakhaiee S.
Frequency of neurological involvement in patients with/without
diarrhea hemolytic uremic syndrome: A Systematic review and meta-
analysis. Med J Islam Repub Iran. 2021;35:91.

5. Tavasoli A, Zafaranloo N, Hoseini R, Otukesh H, Hooman N, Panahi P.
Chronic neurological complications in hemolytic uremic syndrome in
children. Iranian Journal of Kidney Diseases. 2019;13(1):32.

6.Komur M, Ozgur A, Delibas A, Bozlu G, Alakaya M, Direk M, et al.
Posterior reversible encephalopathy syndrome (PRES) due to acute
hypertension in children: 12 years single-center experience. Acta
Neurologica Belgica. 2021;121:1583-9.

7.Fischer M, Schmutzhard E. Posterior reversible encephalopathy
syndrome. J Neurol. 2017;264(8):1608-16.

8. Teixeira B, Gongalves V, Cardoso AL, Fernandes SR, Rocha L, Garrido
C, et al. Posterior Reversible Encephalopathy Syndrome in a Pediatric
Intensive Care Unit: A Case Series. Cureus. 2023;15(12).

9.Shah SM, South AM. Association of kidney function with posterior
reversible encephalopathy syndrome in children. Clin Nephrol.
2022;98(1):10.

10. Hobson EV, Craven I, Blank SC. Posterior reversible encephalopathy
syndrome: a truly treatable neurologic illness. Perit Dial Int.
2012;32(6):590-4.

11. Pringle C, Portwood K, Viamonte MA, Rajderkar D. Imaging findings
in neonatal and pediatric posterior reversible encephalopathy syndrome
(PRES) differ from adults. Pediatr Neurol. 2022;135:6-11.

12. Gavrilovici C, Miron I, Voroneanu L, Badarau S, Starcea M. Posterior
reversible encephalopathy syndrome in children with kidney disease. Int
Urol Nephrol. 2017;49:1793-800.

13. Anderson RC, Patel V, Sheikh-Bahaei N, Liu CSJ, Rajamohan AG,
Shiroishi MS, et al. Posterior reversible encephalopathy syndrome
(PRES): pathophysiology and neuro-imaging. Front Neurol.
2020;11:463.

14. Thavamani A, Umapathi KK, Puliyel M, Super D, Allareddy V, Ghori
A. Epidemiology, comorbidities, and outcomes of posterior reversible
encephalopathy syndrome in children in the United States. Pediatr
Neurol. 2020;103:21-6.

15. Gewirtz AN, Gao V, Parauda SC, Robbins MS. Posterior reversible
encephalopathy syndrome. Curr Pain Headache Rep. 2021;25:1-9.

8 Iran Red Crescent Med J. 2025.31.1-9.

16. Fugate JE, Claassen DO, Cloft HJ, Kallmes DF, Kozak OS, Rabinstein
AA, editors. Posterior reversible encephalopathy syndrome: associated
clinical and radiologic findings. Mayo Clinic Proceedings; 2010:
Elsevier.

17. Yamamoto H, Natsume J, Kidokoro H, Ishihara N, Suzuki M, Tsuji T,
et al. Clinical and neuroimaging findings in children with posterior
reversible encephalopathy syndrome. Eur J Paediatr Neurol.
2015;19(6):672-8.

18. Ajmi H, Brahim J, Mabrouk S, Abdallah AB, Zouari N, Majdoub F, et
al. Clinical and radiological findings of posterior reversible
encephalopathy syndrome in children: About 16 children hospitalized
in the pediatric department of a Tunisian tertiary care hospital. Eur J
Paediatr Neurol. 2023;43:18-26.

19. Ishikura K, Hamasaki Y, Sakai T, Hataya H, Mak RH, Honda M.
Posterior reversible encephalopathy syndrome in children with kidney
diseases. Pediatr Nephrol. 2012;27:375-84.

20. Kiermasz A, Zapata M, Zwiernik B, Strek-Cholewinska A,
Machnikowska-Sokotowska M, Mizia-Malarz A. Posterior reversible
encephalopathy syndrome in children with malignancies—a single-
center retrospective study. Front Neurol. 2023;14:1261075.

21. Chen TH. Childhood posterior reversible encephalopathy syndrome:
clinicoradiological characteristics, managements, and outcome. Front
Pediatr. 2020;8:585.

22. Fugate JE, Rabinstein AA. Posterior reversible encephalopathy
syndrome: clinical and radiological manifestations, pathophysiology,
and outstanding questions. Lancet Neurol. 2015;14(9):914-25.

23. Baisya R, Kumar Devarasetti P, Narayanan R, Rajasekhar L. Posterior
reversible encephalopathy syndrome in juvenile lupus-a case series and
literature review. Lupus. 2022;31(5):606-12.

24. Halbach SM, Stein D. Posterior reversible encephalopathy syndrome
in children and adolescents. Curr Hypertens Rep. 2024;26(8):349-54.
25. Gall E, Chaudhuri A, South AM. Peak blood pressure and prediction
of posterior reversible encephalopathy syndrome in children. Pediatr

Nephrol. 2020;35:1967-75.

26. Marra A, Vargas M, Striano P, Del Guercio L, Buonanno P, Servillo
G. Posterior reversible encephalopathy syndrome: the endothelial
hypotheses. Med Hypotheses. 2014;82(5):619-22.

27. Mayama M, Uno K, Tano S, Yoshihara M, Ukai M, Kishigami Y, et
al. Incidence of Posterior Reversible Encephalopathy Syndrome in
Eclamptic and Patients With Preeclampsia With Neurological
Symptoms. Obstet Anesth Digest. 2017;37(2):76-7.

28. Hinduja A. Posterior reversible encephalopathy syndrome: clinical
features and outcome. Front Neurol. 2020;11:71.

29. Aggarwal R, Saxena A, Soni K. Posterior reversible encephalopathy
syndrome during recovery from hypovolemic acute kidney injury after
trauma; case report and literature review. Bull Emerg Trauma.
2017;5(3):215.

30. Yoshida T, Hiratsuka K, Yamashita M, Matsui A, Hayashi M.
Posterior reversible encephalopathy syndrome in a uremic patient with
autosomal recessive polycystic kidney disease. CEN Case Rep.
2015;4:238-42.

31. Siebert E, Spors B, Bohner G, Endres M, Liman T. Posterior reversible
encephalopathy syndrome in children: radiological and clinical
findings—a retrospective analysis of a German tertiary care center. Eur J
Paediatr Neurol. 2013;17(2):169-75.

32. Ramanathan S, Subramani V, Kembhavi S, Prasad M, Roy Moulik N,
Dhamne C, et al. Clinical features, predictors and outcome of posterior
reversible encephalopathy syndrome (PRES) in children with
hematolymphoid ~ malignancies. ~ Child's  Nervous  System.
2022;38(9):1689-98.

33. Sommers KR, Skiles J, Leland B, Rowan CM. Posterior reversible
encephalopathy syndrome: Incidence and clinical characteristics in
children with cancer. J Pediatr Hematol Oncol. 2022;44(2):54-9.

34. Bilir OA, Dikme G, Malbora B, Evim MS, Sivis Z0O, Tiifekgi O, et al.
Posterior  reversible encephalopathy syndrome in childhood
hematological/oncological diseases: multicenter results. J Pediatr
Hematol Oncol. 2021;43(4):E462-ES.

35. Atga AO, Erok B, Aydogdu S. Neuroimaging findings of posterior
reversible encephalopathy syndrome (PRES) following haematopoietic
stem cell transplantation in paediatric recipients. BMC Pediatr.
2021;21:1-12.

36. Chen Q, Zhao X, Fu HX, Chen YH, Zhang YY, Wang JZ, et al.
Posterior reversible encephalopathy syndrome (PRES) after
haploidentical haematopoietic stem cell transplantation: incidence, risk
factors and outcomes. Bone Marrow Transplant. 2020;55(10):2035-42.


app7
Highlight

app7
Highlight

app7
Highlight


37. Granata G, Greco A, Iannella G, Granata M, Manno A, Savastano E,
et al. Posterior reversible encephalopathy syndrome—insight into
pathogenesis, clinical variants and treatment approaches. Autoimmun
Rev. 2015;14(9):830-6.

38. Siebert E, Bohner G, Endres M, Liman TG. Clinical and radiological
spectrum of posterior reversible encephalopathy syndrome: does age
make a difference?—A retrospective comparison between adult and
pediatric patients. PLoS One. 2014;9(12):e115073.

39. de Havenon A, Joos Z, Longenecker L, Shah L, Ansari S, Digre K.
Posterior reversible encephalopathy syndrome with spinal cord
involvement. Neurology. 2014;83(22):2002-6.

40. Chou MCY, Lee CY, Chao SC. Temporary visual loss due to posterior
reversible encephalopathy syndrome in the case of an end-stage renal
disease patient. Neuro-ophthalmology. 2018;42(1):35-9.

41. Chen TH, Lin WC, Tseng YH, Tseng CM, Chang TT, Lin TJ. Posterior
reversible encephalopathy syndrome in children: case series and
systematic review. J Child Neurol. 2013;28(11):1378-86.

42. Cordelli DM, Marra C, Ciampoli L, Barbon D, Toni F, Zama D, et al.
Posterior reversible encephalopathy syndrome in infants and young
children. Eur J Paediatr Neurol. 2021;30:128-33.

43. Tetsuka S, Ogawa T. Posterior reversible encephalopathy syndrome: a
review with emphasis on neuroimaging characteristics. J Neurol Sci.
2019;404:72-9.

44. Ho ML, Rojas R, Eisenberg RL. Cerebral edema. Am J Roentgenol.
2012;199(3):W258-W73.

45. Chen TH, Lin WC, Kao WT, Tseng CM, Tseng YH. Posterior
reversible encephalopathy syndrome with spinal cord involvement in
children: Clinicoradiologic findings and a retrospective comparison
between adult and pediatric patients. J Child Neurol. 2017;32(1):112-9.

46. Dey RK, Khadka G, Ishaq S, Jaleel AZA, Moosa AS, Muslim S, et al.
Posterior reversible encephalopathy syndrome in a young male with IgA
nephropathy and chronic kidney disease: a case report from the
Maldives. Egypt J Intern Med. 2025;37(1):16.

47. Li K, Yang Y, Guo D, Sun D, Li C. Clinical and MRI Features of
Posterior Reversible Encephalopathy Syndrome With Atypical
Regions: A Descriptive Study With a Large Sample Size. Front Neurol.
2020;11:194.

48. Druelle A, Castagna O, Roffi R, Louge P, Faivre A, Blatteau JE.
Taravana syndrome and posterior reversible encephalopathy syndrome:
A microbubble hypothesis for neurological accidents in breath-hold
divers. Front Physiol. 2024;15:1478650.

49. Saad AF, Chaudhari R, Wintermark M. Imaging of atypical and
complicated posterior reversible encephalopathy syndrome. Front
Neurol. 2019;10:964.

50. Aracki-Trenki¢ A, Stojanov D, Trenki¢ M, Radovanovi¢ Z, Ignjatovi¢
J, Ristic S, et al. Atypical presentation of posterior reversible
encephalopathy syndrome: Clinical and radiological characteristics in
eclamptic patients. Bosn J Basic Med Sci. 2016;16(3):180-6.

51. McKinney AM, Sarikaya B, Gustafson C, Truwit C. Detection of
microhemorrhage in posterior reversible encephalopathy syndrome
using  susceptibility-weighted imaging. Am J Neuroradiol.
2012;33(5):896-903.

52. Gupta V, Bhatia V, Khandelwal N, Singh P, Singhi P. Imaging
Findings in Pediatric Posterior Reversible Encephalopathy Syndrome
(PRES): 5 Years of Experience From a Tertiary Care Center in India. J
Child Neurol. 2016;31(9):1166-73.

53. Habetz K, Ramakrishnaiah R, Raina SK, Fitzgerald RT, Hinduja A.
Posterior reversible encephalopathy syndrome: a comparative study of
pediatric versus adult patients. Pediatr Neurol. 2016;65:45-51.

54. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier
M, et al. 2018 ESC/ESH Guidelines for the management of arterial
hypertension: The Task Force for the management of arterial
hypertension of the European Society of Cardiology (ESC) and the
European Society of Hypertension (ESH). Eur Heart J.
2018;39(33):3021-104.

55. Ghali MG, Davanzo J, Leo M, Rizk E. Posterior reversible
encephalopathy syndrome in pediatric patients: pathophysiology,
diagnosis, and management. Leuk Lymphoma. 2019;60(10):2365-72.

56. Panis B, Vlaar AM, van Well GTJ, Granzen B, Weber JW, Postma
AA, et al. Posterior reversible encephalopathy syndrome in paediatric
leukaemia. Eur J Paediatr Neurol. 2010;14(6):539-45.

57. Datar S, Singh T, Rabinstein AA, Fugate JE, Hocker S. Long-term risk
of seizures and epilepsy in patients with posterior reversible
encephalopathy syndrome. Epilepsia. 2015;56(4):564-8.

58. Hinduja A, Habetz K, Raina S, Ramakrishnaiah R, Fitzgerald RT.

Tavasoli, A.

Predictors of poor outcome in patients with posterior reversible
encephalopathy syndrome. Int J Neurosci. 2017;127(2):135-44.

59. Karia S, Rykken J, McKinney Z, Zhang L, McKinney AM. Utility and
significance of gadolinium-based contrast enhancement in posterior
reversible  encephalopathy syndrome. Am J Neuroradiol.
2016;37(3):415-22.

60. Singer S, Grommes C, Reiner AS, Rosenblum MK, DeAngelis LM.
Posterior reversible encephalopathy syndrome in patients with cancer.
Oncologist. 2015;20(7):806-11.

61. Tambasco N, Mastrodicasa E, Salvatori C, Mancini G, Romoli M,
Caniglia M, et al. Prognostic factors in children with PRES and
hematologic diseases. Acta Neurol Scand. 2016;134(6):474-83.

62. Kim SJ, Im SA, Lee JW, Chung NG, Cho B, Kim HK, et al.
Predisposing factors of posterior reversible encephalopathy syndrome
in acute childhood leukemia. Pediatr Neurol. 2012;47(6):436-42.

63. Lin W, Xie J, Zhang J, Cheng H, Cui H, Zhang Y, et al. Posterior
reversible encephalopathy syndrome in children with acute
lymphoblastic leukemia during remission induction chemotherapy: a
single-center retrospective study. Minerva Pediatr. 2019;75(6):808-16.

64. Li R, Mitchell P, Dowling R, Yan B. Is hypertension predictive of
clinical recurrence in posterior reversible encephalopathy syndrome? J
Clin Neurosci. 2013;20(2):248-52.

65. Donmez FY, Agildere AM. Recurrent childhood PRES. Neurol Sci.
2015;36:1603-9.

66. Harirchian MH, Ghaffarpour M, Tabaeizadeh M, Siroos B.
Immunosuppressive drugs, an emerging cause of posterior reversible
encephalopathy syndrome: case series. J Stroke Cerebrovasc Dis.
2015;24(8):e191-e5.

67. Siebert E, Bohner G, Liebig T, Endres M, Liman T. Factors associated
with fatal outcome in posterior reversible encephalopathy syndrome: a
retrospective analysis of the Berlin PRES study. J Neurol.
2017;264:237-42.

68. Heo K, Cho KH, Lee MK, Chung SJ, Cho Y-J, Lee BI. Development
of epilepsy after posterior reversible encephalopathy syndrome. Seizure.
2016;34:90-4.

69. Mueller-Mang C, Mang T, Pirker A, Klein K, Prchla C, Prayer D.
Posterior reversible encephalopathy syndrome: do predisposing risk
factors make a difference in MRI appearance? Neuroradiology.
2009;51:373-83.

70. Parasher A, Jhamb R. Posterior reversible encephalopathy syndrome
(PRES): presentation, diagnosis and treatment. Postgrad Med J.
2020;96(1140):623-8.

Iran Red Crescent Med J. 2025.31.1-9. 9



