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Posterior Reversible Encephalopathy Syndrome

Se-Jin Lee, MD, PhD

Department of Neurology, Yeungnam University College of Medicine, Daegu, Korea

Posterior reversible encephalopathy syndrome (PRES) is a neurotoxic state with distinct clinical and radiological features. It

is characterized by headache, vomiting, altered mentality, seizures, and visual disturbances. PRES typically consists of

reversible vasogenic edema in the posterior circulation territories, although irreversible cytotoxic edema and atypical lesion

locations have also been described. Most patients are markedly hypertensive at presentation, although some have only mildly

elevated or even normal blood pressure. Many known causative factors of PRES have been elucidated, but its underlying

pathophysiology remains poorly defined. This review summarizes the etiologies, presumed pathophysiology, histopathologic

findings, basic and advanced imaging features, clinical symptoms of presentation, and treatment of PRES.

] Korean Neurol Assoc 34(4):277-289, 2016

Key Words: Posterior reversible encephalopathy syndrome, Etiology, Pathophysiology, Differential diagnosis, Treatment

VI

St
et

o
i
ok
olN

, ARt = 71014 B AlolE R ] (cyclosporine)

SN T, A, AEad 2 XA 2

H
il
e T
Mo

AAAZAO] St 727k Aube i s, v
YA P2 FEEAZE] Foluulo] et %7
Sol 1 E|ck. Hinchey 5'& o]2iat Sjoll 4 2 34 ]
o] Sl Aol MAISL 2 waAAllA TjRE
o] wlo] Al AL BR1GH Fol Thelulau] ) Hrever-

sible posterior leukoencephalopathy syndrome)© & g3}t
Of5 Casey 528 WulARH oftfe} w05 o] PR3]
uliLo]] 7}l 5] (posterior reversible encephalopathy synd-
rome, PRES)©.2 Aw5tich. B2 PRESO)H Su5mat o]

o AZERF] YIS AT B, of 7hed] At 247

Received February 10, 2015 Revised March 31, 2015

Accepted March 31, 2015

Address for correspondence: Se-Jin Lee, MD, PhD

Department of Neurology, Yeungnam University College of Medicine,
170 Hyeonchung-ro, Nam-gu, Daegu 42415, Korea

Tel: +82-53-620-3683 Fax: +82-53-627-1688

E-mail: sejinmayo@ynu.ac.kr

AollAl Ao dsty] wiiel] WREA] 7Eed A9l 21 ohy
ok obge] o] Frgk ofujat AR, Hzt v, 7149 E
© Aol Wilo] Wgsty] wjizo]l PRESZ= Aol 2143
of ot i=dto] gl

PRES= of2] Aglo] oJsto] {HIE|L 540l Hl5o]4o]
] AY7)o] ofA] WekskAl W AIA AUANE A7
(magnetic resonance imaging, MRI)oj|4] EAZ <] o
Al et 4= glom ol A 7S S8 7}
ASEPSOR ol FElE Haskgit) o] TN = =gt
= &5to] PRESO] 291, 'TA7|A, Wejad, e, 9444
|50t ofgof thato] ZA|S] oA} Jit.

=l =
— —

1. ¥q

a

QAogell meb giglaste] Ws} At TEsto] 71
alo] PRES 31| oF 75%o0l4] 1l 25%04 8] 4
ol At ek ARElo] QUEE 471014] % weleiAAle] o

F A7) Theom Eak] Alo| 2R At} Bl e A tacro-

o FlO(‘

ol

J Korean Neurol Assoc Volume 34 No. 4, 2016 277



ol Ml &l

limus)7} T3EZ|o]CH(Table 1). W AR} ob e} GoAI=
PRESS 2 = =t 3k <%$®¢W+%ﬂﬂﬂﬂ%%
FAlOl Folah uf HAINIE T} 4 Ao & A lrt” AAENE

2 3L =) oy It Z =
A, AR, 225 Wegener folg%, g4

Table 1. Conditions at risk for PRES

Hypertension
Toxemia of pregnancy (preeclampsia/eclampsia)
Post-transplantation
Allogenic bone marrow transplantation
Solid organ transplantation
Immune suppression
Cyclosporine, Tacrolimus (FK-506)
Infection/sepsis/shock
Systemic inflammatory response syndrome
Multiorgan dysfunction syndrome
Autoimmune diseases
Systemic lupus erythematosus
Systemic sclerosis (scleroderma)
Wegener’s granulomatosis
Polyarteritis nodosa
Thrombotic thrombocytopenic purpura
Hypothyroidism
Crohn's disease
Ulcerative colitis
Primary sclerosing cholangitis
Rheumatoid arthritis
Grave disease
Hashimoto thyroiditis
Sjogren syndrome
Autoimmune hepatitis
Anti-phospholipid syndrome
Anti-glomerular BM antibody disease
Status-post cancer chemotherapy
Combination high-dose chemotherapy
Reported miscellaneous drugs
cytarabine, cisplatin, gemcitabine, bevacizumab (Avastin),
tiazofurin, kinase inhibitor BAY 34-9006
Acute intermittent porphyria
Miscellaneous reported associations
Alcohol withdrawal/intoxication
Anaphylaxis
Cocaine
Methamphetamine
Hypomagnesemia
Hypercalcemia
Hypocholesterolemia
Intravenous immunoglobulin
Pancreatitis
Guillain-Barré syndrome
Ephedra overdose
Dislysis/erythropoietin
Triple-H therapy
Tumor lysis syndrome
Hydrogen peroxide
Dimethyl sulfoxide stem cells

BM; basement membrane, PRES; posterior reversible encephalopathy
syndrome.
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Figure 1. Molecular basis of endothelial damage in PRES.
PRES-related conditions cause the activation of the immune system
and the release of cytokines such as TNF-a and IL-1. TNF-a and IL-1
induce the expression of the adhesion molecules ICAM-1 and
VCAM-1 which interact with leukocytes, making them produce ROS
and proteases leading to endothelial damage and consequent fluid
leakage. TNF-a and IL-1 can also induce astrocytes production of
VEGF which weakens the tight junction of brain vasculature and
activates the VVO, thus contributing to edema formation (This figure
was kindly provided by Dr. Marra A). PRES; posterior reversible
encephalopathy syndrome, TNF; tumor necrosis factor, IL;
interleukin, ICAM; intercellular adhesion molecule, VCAM;
vascular cell adhesion molecule, ROS; reactive oxygen species,
VVO; Vesiculo-Vacuolar Organelle, VEGF; vascular endothelial
growth factor.
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Figure 2. Typical “Parietal-occipital” pattern of PRES. FLAIR images (A) and DWI (B), and ADC maps (C) demonstrate
vasogenic edema in the cortex and subcortical white matter of the parietal and occipital lobes. There is slight leptomeningeal
enhancement in the posterior area (D). PRES; posterior reversible encephalopathy syndrome, FLAIR; fluid attenuation
inversion-recovery, DWI; diffusion weighted images, ADC; apparent diffusion coefficient.
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Figure 3. “Superior frontal sulcus” pattern of PRES. FLAIR images demonstrate high signal intensity lesions involving the cortex and
subcortical white matter of the frontal and parietal lobes extending along the middle and posterior portions of the superior frontal sulci.
PRES; posterior reversible encephalopathy syndrome, FLAIR; fluid attenuation inversion-recovery.

Figure 4. “Holohemispheric” pattern of PRES. FLAIR images demonstrate high signal intensity lesions in the frontal, parietal, and

occipital lobes, with lesser involvement of the temporal lobes. The anterior poles of the frontal lobes are spared. PRES; posterior
reversible encephalopathy syndrome, FLAIR; fluid attenuation inversion-recovery.
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Figure 5. “Central-variant” pattern of PRES. A 80-year-old man presented with altered mental status, acute

pyelonephritis, and recent history of mild head trauma. FLAIR images (A) and DWI (B) show vasogenic

edema in the bilateral pons, cerebellum, thalami, and basal ganglia with subdural hygroma and hemorrhage.

Follow-up FLAIR imaging (C) at 7 days later shows almost resolution of the vasogenic edema and altered

mental status of the patient recovered completely within 10 days. PRES; posterior reversible

encephalopathy syndrome, FLAIR; fluid attenuation inversion-recovery, DWI; diffusion weighted images.
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Figure 6. “Severe” PRES. A 58-year-old woman, suffered from systemic lupus erythematosus, presented with seizures. FLAIR images

(A, B) demonstrate extensive high signal intensity lesions involving the cortex, subcortical region, and deep white matter throughout
much of both cerebral hemispheres. There is also vasogenic edema in the bilateral pons, basal ganglia, and cerebellar hemispheres. On
a follow-up FLAIR imaging (C) performed 1 week later, most of the previous lesions were resolved. PRES; posterior reversible
encephalopathy syndrome, FLAIR; fluid attenuation inversion-recovery.
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Figure 7. MRI of acute toxic leukoencephalopathy. DWI (A), ADC maps (B), and FLAIR images (C)
demonstrate abnormal cytotoxic edema in the bilateral deep white matter and corpus callosum symmetrically.
On a follow-up DWI (D) and FLAIR images (E) performed 1 week later, all of the previous lesions except
splenium of the corpus callosum were resolved. MRI; magnetic resonance imaging, DWI; diffusion weighted

images, ADC; apparent diffusion coefficient, FLAIR; fluid attenuation inversion-recovery.
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Figure 8. MRI of reversible cerebral vasoconstriction syndrome. A 33-year-old woman presented with thunderclap headache, vomiting, weakness
of right leg, and blindness. DWI (A) and ADC maps (B) demonstrate cytotoxic edema, consistent with infarcts, in the bilateral parieto-occipital
regions. MRA (C) shows stenosis of the left anterior cerebral artery (long arrow) and multiple irregular constriction and dilatation of bilateral
posterior cerebral arteries (short arrows). Follow-up MRI showed subacute stage of infarcts in the same area of (A) and (B), and MRA showed
almost resolved state of arteries (not shown here). MRI; magnetic resonance imaging, DWI; diffusion weighted images, ADC; apparent diffusion
coefficient, FLAIR; fluid attenuation inversion-recovery, MRA; magnetic resonance angiography.

Figure 9. MRI of central pontine mye-
linolysis. DWI (A) and FLAIR images (C)
showing high signal intensity in the central
pons with sparing of periphery. ADC maps
(B) showing isosignal intensity and subtle low
signal intensity in the same area of (A) and
(C). MRI; magnetic resonance imaging, DWI;
diffusion weighted images, FLAIR; fluid at-
tenuation inversion-recovery.
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