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A REVERSIBLE POSTERIOR LEUKOENCEPHALOPATHY SYNDROME
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Abstract Background and Methods. In some patients
who are hospitalized for acute illness, we have noted a
reversible syndrome of headache, altered mental func-
tioning, seizures, and loss of vision associated with find-
ings indicating predominantly posterior leukoencephalop-
athy on imaging studies. To elucidate this syndrome, we
searched the log books listing computed tomographic
(CT) and magnetic resonance imaging (MRI) studies per-
formed at the New England Medical Center in Boston and
Hopital Sainte Anne in Paris; we found 15 such patients
who were evaluated from 1988 through 1994.

Results. Of the 15 patients, 7 were receiving immu-
nosuppressive therapy after transplantation or as treat-
ment for aplastic anemia, 1 was receiving interferon for
melanoma, 3 had eclampsia, and 4 had acute hyper-
tensive encephalopathy associated with renal disease
(2 with lupus nephritis, 1 with acute glomerulonephritis,
and 1 with acetaminophen-induced hepatorenal failure).
Altogether, 12 patients had abrupt increases in blood

OTH acute medical illness and treatment with im-

munosuppressive drugs are occasionally complicat-

ed by neurologic abnormalities, including altered mental

function, visual loss, stupor, and seizures. These abnor-

malities appear to be the result of an acute encephalop-

athy that is probably related to edema within the brain,
usually in the cerebral white matter.

The cerebral white matter is composed of myelin-
ated-fiber tracts in a cellular matrix of glial cells, arte-
rioles, and capillaries that makes this region suscep-
tible to the accumulation of fluid in the extracellular
spaces (vasogenic edema). Modern neuroimaging tech-
niques are sensitive to changes in the distribution of
water in the brain and make it possible to detect white-
matter edema even in its early phases. Patients with
hypertensive encephalopathy, hypertension associated
with acute glomerulonephritis,' and eclampsia of preg-
nancy®!® have been known to have edema in the brain,
predominantly in the posterior portions of the cerebral
white matter. Recently, patients treated with cyclospor-
ine and other immunosuppressants have been reported
to have similar findings on neuroimaging.'*2?°

We have noted a variety of disorders associated with
findings on neuroimaging that suggest white-matter
edema, mostly in the posterior parietal-temporal—
occipital regions of the brain. The clinical findings in
these patients make up a recognizable syndrome char-
acterized by headache, decreased alertness, altered men-
tal functioning, seizures, and visual loss, including cor-
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pressure, and 8 had some impairment of renal function.
The clinical findings included headaches, vomiting, con-
fusion, seizures, cortical blindness and other visual ab-
normalities, and motor signs. CT and MRI studies showed
extensive bilateral white-matter abnormalities suggestive
of edema in the posterior regions of the cerebral hemi-
spheres, but the changes often involved other cerebral
areas, the brain stem, or the cerebellum. The patients
were treated with antihypertensive medications, and im-
munosuppressive therapy was withdrawn or the dose
was reduced. In all 15 patients, the neurologic deficits re-
solved within two weeks.

Conclusions. Reversible, predominantly posterior leu-
koencephalopathy may develop in patients who have re-
nal insufficiency or hypertension or who are immunosup-
pressed. The findings on neuroimaging are characteristic
of subcortical edema without infarction. (N Engl J Med
1996;334:494-500.)

01996, Massachusetts Medical Society.

tical blindness. In our experience, the clinical signs
and abnormalities on imaging are always reversible.
This syndrome, which we call reversible posterior
leukoencephalopathy, is unfamiliar to many. In this re-
port we describe the clinical and neuroimaging fea-
tures of the syndrome, which appears to involve capil-
lary leakage and acute disruption of the blood—brain
barrier.

METHODS

We searched the log books recording computed tomographic (CT)
and magnetic resonance imaging (MRI) procedures performed at the
New England Medical Center to identify patients evaluated from 1988
through 1994 who had prominent white-matter abnormalities. We
reviewed all CT and MRI scans and charts for these patients and select-
ed those with reversible clinical or radiologic lesions for further study.
Our analysis of the charts included information about symptoms, con-
current medical illnesses, medications, findings on neurologic examina-
tion, and results of the analysis of cerebrospinal fluid, electroencepha-
lography (EEG), and other neurologic evaluations. Abnormalities on
imaging were defined as areas of low white-matter attenuation on CT
scans and as T-weighted hypointense and T,-weighted hyperintense ar-
eas on MRI scans that had partially or completely resolved on follow-
up scanning, when subsequent images were available. These changes
probably represent increased water in the white matter.*

RESULTS

We identified 13 patients seen at the New England
Medical Center in Boston, as well as 2 seen at Hopital
Sainte Anne in Paris, who had the characteristic clinical
and imaging features of this syndrome. The 13 patients
(13 female and 2 male) ranged in age from 15 to 62
years (average, 39). All underwent cranial imaging
studies; 2 underwent only CT scanning, 3 only MRI
scanning, and 10 both CT and MRI scanning. Clinical
and imaging findings are summarized in Table 1.

Four patients (Patients 1, 2, 3, and 4) had hyperten-
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sive encephalopathy; in two it was secondary to lupus
nephritis, in one to idiopathic glomerulonephritis, and
in one to acetaminophen-induced hepatorenal failure.
Three patients (Patients 5, 6, and 7) had postpartum
eclampsia, which developed 1, 4, and 13 days after de-
livery. Eight patients (Patients 8 through 15) were re-
ceiving immunosuppressive drugs for aplastic anemia
or metastatic melanoma or after receiving kidney, liver,
or bone marrow transplants; four were receiving cyclo-
sporine, three tacrolimus, and one interferon alfa.
Eleven patients had had seizures. Visual abnormali-
ties, noted in 10 patients, consisted of cortical blindness
in 5, homonymous hemianopia in 3, and blurred vision
and visual neglect (lack of attention to parts of the vis-
ual field) in 1 patient each. Headache and nausea or
vomiting were present in eight patients. Lethargy was
present in six, confusion in four, and abulia in one pa-

REVERSIBLE POSTERIOR LEUKOENCEPHALOPATHY SYNDROME

495

tient. The number of seizures varied; six patients had
three seizures each, two had two seizures, and one had
four seizures. One patient had only one seizure, and
status epilepticus developed in one. Most patients (8 of
11) had focal seizures with secondary generalization;
3 patients had tonic—clonic seizures without focal on-
set. Except for the patients receiving tacrolimus, all
had blood pressures above normal; the pressure was
highest in those with hypertensive encephalopathy. All
patients receiving cyclosporine and those with hyper-
tensive encephalopathy ultimately had some degree of
acute renal failure.

The most common location of the white-matter ab-
normalities on neuroimaging was the posterior regions
of the cerebral hemispheres (this was the site in 14 of
the 15 patients). The multifocal abnormalities includ-
ed both hemispheres and were often symmetric. The

Table 1. Clinical Characteristics and Findings on Neuroimaging Studies of 15 Patients with Reversible Posterior
Leukoencephalopathy.

AGE
PATIENT  (YR)/
No. SEX DIAGNOSIS OR DRUG TREATMENT
1 30/F  Systemic lupus erythematosus,
hypertensive encephalopathy
2 61/F  Acute nephritis, hypertensive en-
cephalopathy
3 27/M Hepatorenal syndrome, hyper-
tensive encephalopathy
4 39/F Systemic lupus erythematosus,
hypertensive encephalopathy
5 25/F  Puerperal eclampsia
6 15/F  Puerperal eclampsia
7 28/F Puerperal eclampsia
8 62/F  Liver transplantation, treatment
with cyclosporine
9 47/F  Aplastic anemia, treatment with
cyclosporine
10 47/F Bone marrow transplantation,
treatment with cyclosporine
11 36/F Renal transplantation, treatment
with cyclosporine
12 50/M  Melanoma, treatment with inter-
feron alfa
13 48/F  Liver transplantation, treatment
with tacrolimus
14 20/F  Liver transplantation, treatment
with tacrolimus
15 57/F  Liver transplantation, treatment

with tacrolimus

CLINICAL FINDINGS

Hypertension, headache, lethargy, vomit-
ing, cortical blindness

Hypertension, headache, vomiting, sei-
zures, cortical blindness, confusion

Headache, vomiting, hypertension, visual
hallucinations, confusion, cortical
blindness

Headache, seizures, hypertension, vomit-
ing, confusion, right hemianopia

Headache, hypertension, vomiting, sei-
zures, visual neglect, right hemi-
paresis

Headache, nausea, hypertension, seizures,
left hemiparesis

Headache, lethargy, vomiting, seizures, hy-
pertension, visual blurring, left hemi-
paresis

Hypertension, seizures, cortical blindness

Headache, hypertension, vomiting, sei-
zures, cortical blindness

Hypertension, seizures, lethargy, left hemi-
anopia

Hypertension, seizures, confusion

Hypertension, dizziness, status epilepticus,
left hemiparesis, left hemianopia, bilat-
eral dysmetria, lethargy

Abulia, left hemiparesis, dystonia of
right arm

Lethargy, asterixis, seizure

Lethargy, asterixis

HIGHEST
HIGHEST SERUM
BLoop CREATININE
PRESSURE LESIONS ON CT orR MRI LEVEL*
mm Hg mg/dl
200/110 Occipital lobe (bilateral), posterior parietal lobe 33
(bilateral), posterior temporal lobe (right),
frontal lobe (left), thalamus (right)
200/100  Occipital lobe (bilateral), posterior temporal 3.9
lobe (bilateral), posterior parietal lobe
(bilateral)
180/110 Occipital lobe (bilateral), posterior parietal lobe 16.1
(right), frontal lobe (bilateral), posterior
temporal lobe (right)
200/130 Occipital lobe (left), posterior parietal lobe (bi- 3.1
lateral), posterior temporal lobe (left), frontal
lobe (left), pons (left)
170/100  Occipital lobe (bilateral), posterior parietal lobe 0.9
(right), posterior temporal lobe (left), caudate
(right)
150/104 Occipital lobe (bilateral), posterior parietal lobe 0.4
(right)
160/100 Occipital lobe (bilateral), parietal lobe (bilater- 0.1
al), frontal lobe (bilateral)
142/95  Occipital lobe (bilateral), posterior temporal 2.7
lobe (right), parietal lobe (bilateral)
180/88  Occipital lobe (bilateral), posterior parietal lobe 1.5
(bilateral), posterior temporal lobe (left)
150/80  Occipital lobe (bilateral), posterior temporal 23
lobe (bilateral)
210/110 Occipital lobe (bilateral), parietal lobe (bilater- 5.3
al), frontal lobe (bilateral)
180/110 Occipital lobe (bilateral), posterior parietal lobe 0.9
(right), cerebellum (bilateral)
100/60  Frontal lobe (right), internal capsule (left), cen- 0.7
tral white matter (bilateral)
120/80  Occipital lobe (bilateral), posterior temporal 1.2
lobe (left), posterior parietal lobe (left),
frontal lobe (left), centrum semiovale
(bilateral)
130/80  Occipital lobe (bilateral), posterior parietal lobe 0.9

(bilateral), pons

*To convert values for creatinine to micromoles per liter, multiply by 88.4.
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