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osterior reversible encephalopathy syndrome
(also known as reversible posterior leukoencep

athy syndrome)] presents with
includingﬂ-

disturbance (1,2). It is means
associated with (1,2). If
promptly recognized and treated, the clinical syndrome
usually (2,3), and the changes
seen in magnetic resonance imaging resolve over

days to weeks (2-4).

kidney d1sease and --- are

and

in patients

and organ
therefore important to consider PRES in the

Posterior reversible
encephalopathy syndromeis an

disorder, with a wide clinical spectrum of both symptoms
and triggers, and yet it remainsﬂ
CLINICAL FEATURES

Commonly, PRES-over a matter of- with

the most common presenting symptoms being seizures,
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disturbed vision, headache, and altered mental state
(4) (Figure 1). than of patients with PRES
are though a significant proportion have

normal or only mildly raised blood pressure (3-7).
Theiofclinicalﬂ Forexample,
the visual disturbance can manifest as blurred vision,
homonymous hemianopsia, or even cortical blindness
(2). Patients may be mildly confused or agitated, but can
become comatose (2). Other symptoms less commonly
seen include nausea, vomiting, and brainstem deficits
2,3). Seizures and status epilepticus are common, and
may be
status epilepticus (8). Nonconvulsive

status should be suspected in patients with prolonged
states of altered consciousness and may be

include such asstaring, eye blink-
ing, or head turning. Postictal confusion lasts for hours,
but and nonconvulsive status can both -for
several and be mistaken for psychosis, drug intoxi-

cation, or psychogenic states (9).
A is usually identiﬁ'able—most-
acute but patients often have other

Figure 1 — ostenor reversible encephal-
opathy syndrome and seenin a series of 120

cases (4).
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comorbidities that may predispose them to developing

PRES.- blood pressure is usually between
mmHg (2.4), but 40% S30% of

mmHg and

patients have oronly mildly elevated blood pres-
sure (2,4).In PRES, the

commonly acute injury or

hypertension is also reported in cases of

h forexample syndrome (10,11),
and after-i use (1). In a large series of cases
recording the comorbidities of patients with PRES, more

were present in
of the patients, and exposure to
drugs such as cyclosporine, tacrolimus, or chemotherapy
agents was presentin a particularly in
the context of’ (2,4,12).

The patient reported by Ogawa and colleagues in
this issue of Peritoneal Dialysis International had a
number of risk factors for PRES, including end-stage
renal disease and chronic hypertension. It is likely that
the trigger was the acute increase in blood pressure
subsequent to poor compliance with peritoneal dialysis
and medication. Instances of PRES have been reported
in other patients using hemodialysis and peritoneal
dialysis (7,12-14).

PATHOPHYSIOLOGY

The of PRES remains
popular is that causesinter-
ruption to (2,15). Cerebral blood
flow is usually regulated by dilatation and constriction
of vessels to maintain adequate tissue perfusion (15)

and to simultaneously avoid excessive intracerebral
ypertension. Breakdowin in Butordgulation occurs
ﬁ a - (two thirds diastolic, plus one third

hang;

systolic) arterial blood pressure of
in chronic hypertension, it occurs at higher pressures
i15i. Uncontrolled hypertension leads toh

and cerebral* resulting ininterstitial

extravasation of proteins and fluids, causin
-(15). isseenat arterial
pressures above mmHg (15|. Conditions commonly

butthe most

co-existing in PRES, such as and
atherosclerosis, are known to the effectiveness of
(4). However, the autoregulation theory
does not explain why blood pressure in PRES does not
usually reach the upper limit of autoregulation (1), why
PRES occurs in the absence of hypertension (1,2,4), and
why the extent of the edema is not directly related to

PRES: A TRULY TREATABLE NEUROLOGIC ILLNESS

the severity of the blood pressure (15). Furthermore,
although this theory suggests brain hyperperfusion, evi-
dence from some studies
actually demonstrates

is that PRES is a result of a
causing

(15). That postulateis supported by the observation that
PRES is with a systemic_
rocess such as transplantation, and
disease (15). Angiographyin PRES demon-

strates focal and diffuse

which are thought to reflect
When blood pressure is high, the
occurs during autorequlation could

a pre-existing ﬁ

causing hypoxia and subsequent vasogenic edema. A
mechanism of that kind would explain why control of
hypertension allows for recovery. But the theory does
not explain why some cases of PRES seem to occurin the
absence of any inflammatory state (4). Itis clear, how-
ever, that further research is required to understand this
potentially devastating but truly treatable condition.

DIFFERENTIAL DIAGNOSIS

nosis of PRES is broad, and his-
tory may be limited.

encephalitis or meningitis, particularly

(Figure 3), should be considered, and
raiid treatment with -and-

may be lifesaving while a diagnosis is still being

ursued. It is important to consider the diagnosis of
because its treatment
iwhich mai include and-

from those in PRES. Basilar artery
thrombosis (Figure 4) can present with progressive neu-
rologic deficits and can result in tetraparesis, coma, or
locked-in syndrome.

Central nervous system - can present with
symptoms similar to those in PRES, but the-ﬁnd-
ings are usually more and many of the clinical
features and MRIfindings areirreversible. The
may be because systemic signs of inflammation
are often absent (2,15), but rapid treatment is vital to
prevent further complications.—
and metabolic encephalopathies such as deranged serum
glucose, sodium (including central pontine myelinolysis),
uremia, or drug toxicity (for example cyclosporine) can
also have similar progressive symptoms.
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Figure 2

NQ= s
Figure3 — (A) Inthis case,-
(fluid attenuated inversion recovery) imaging shows high sig-
nalinthe leftinsular cortex,ﬂlobe, cingulate

rus, and caudate nucleus. Findings are usuallyiand
h and can mimic an atypical posterior reversible
encephalopathy syndrome with frontal distribution. (B) Dif-
fusion weighted changes can also occur.

INVESTIGATIONS

In the acute settin
imaging allows for
major cerebra

, computed tomograph

(Figure 2) or
(Figure 4).In mani situations, including

i be and therefore should

(Figure 5) are of
in vascular

areas in the regions

592

computed tomography shows posterior temporal parenchymal hemorrhage
imaging showsHin the area of

imaging can be confounded in areas of hemorrhage,
and restricted to a

s -

Figure 4 — Basilar artery thrombosis. (4) Unenhanced

computed tomography demonstrates a hyperdense basilar
arteriindicating acute thrombus (white arrow). The

imaging shows bilateral posterior circulation
involving the andi
of affecting mostly the
and lobes (1,4,16). features—

including hemorrhage, asymmetrical changes (such as
inthe case described by Ogawa and colleagues), isolated
involvement of the frontal lobes, and cortical lesions

(1,4,16r—are it may

clinically from other acute
vascular diseases, but more may
help to identify ischemia, subtle hemorrhage, edema,
orinflammation. Diagnosis requires careful selection of

the appropriate imaging techniques as well as consider-

ation of the nephrotoxic effects of some contrast media.
an be by.
or (Figure 2). Magnetic
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Figure 5 — Posterior reversible encephalopathy syndrome. (A) Sagittal T2-weighted image shows the distribution of subcortical
edema typicallyinvolving the posterior frontal, parietal, and occipital lobes. (B) Axial FLAIR (fluid attenuated inversion recovery)
imaging eloquently demonstrates the subcortical edema. (C) B1000 images from a diffusion-weighted sequence shows restricted
diffusion in the cortex. Findings are usually bilateral and asymmetrical.

_has the advantage of not requir-
ing nephrotoxic contrast, but it may beiin

i
icenters. Angiography canidentify vessel thrombosis,
dissection, or vasculitis.

can identify

nd can point to other causes of encephalopathy.
i or
hemorrhaie, but may beﬂin the illnessi

treatment.

MANAGEMENT

No clinical trials have evaluated the management
of PRES, but rapid appears to
hasten recovery and to avoid complications: for example,

* management (which may
include increased ultrafiltration), withdrawal of the
offending drug, or deliveryin eclampsia (2).
should be used to treat seizures, and anesthesia
and ventilation should be instituted in generalized sta-
tus epilepticus and to protect the airway in obtunded
patients. i should theoretically improve
vasogenic edema, but there is for their use
in PRES (2).

The patient described by Ogawa and colleagues
required anesthesia because of poorly controlled
seizures. Once increased peritoneal dialysis and anti-

hypertensive agents were commenced, the patient’s
clinical state improved, and she*
Her clinical course is typical, given that the symptoms
ofﬂof presentation if

the triggering condition is treated and if the compli-
cations of seizures and coma are prevented. The MRI
findings in the case reported by Ogawa and colleagues
resolved within 8 days, but

(2). Itis unlikely that patients with uncomplicated
PRES such as Ogawa’s patient will require long-term
anticonvulsant therapy (2). Recurrent episodes of PRES
have been reported (4,7,13), particularly in patients
requiring dialysis (7,13), and it will therefore be impera-
tive to closely monitor blood pressure and to avoid
further precipitants.

SUMMARY

* PRES should be considered in patients who present
with seizures, altered consciousness, visual distur-
bance, or headache, particularly in the context of
acute hypertension.

PRES has been

with chronic and acute
solid organ transplantation, and use
of immunosuppressive drugs.

findings include reversible,-

If recognized and treated promptly, the rapid-onset
symptoms and radiologic features usually fully resolve
within days to weeks.

and associated conditions:

o Acute
o Acute
o Eclampsia

° and multi-organ failure
disease

njury

o
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[e]

o

o

Immunosuppressive drugs (for example,
tacrolimus, cyclosporine, chemotherapy)
Illicit drugs (for example, cocaine)

Organ transplantation

Chronic hypertension

Chronic kidney disease

* Differential diagnosis:

o

o

Vascular

- Cerebral venous sinus thrombosis

— Intracranial hemorrhage

- 'Posterior circulation stroke

- Primary central nervous system vasculitis
Non-vascular

- Infective encephalitis

- |Autoimmune encephalitis

- Metabolic/toxic encephalopathy
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