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pilepsia Partialis
ontinua: Acute
isseminated
ncephalomyelitis or
asmussen’s
ncephalitis?

ijay Ramaswamy, BSc,
. Barry Sinclair, MD,
. Matt Wheatley, MD, PhD,
awrence Richer, MD, and
homas Snyder, PhD

his report describes a 15-year-old male presenting
ith headaches and seizures after a viral illness pro-
ressing to intractable seizures of the right hand and
ace. This patient presented with diffuse white matter
esions on magnetic resonance imaging which disap-
eared with treatment. A relapse 6 months later in-
olving the left temporal and insular regions produced
pilepsia partialis continua involving the right face and
and. The relevant literature is reviewed with an
mphasis on possible etiologies, including both acute
isseminated encephalomyelitis and Rasmussen’s en-
ephalitis. © 2005 by Elsevier Inc. All rights
eserved.
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ntroduction

Acute disseminated encephalomyelitis is a demyelinat-
ng disorder of the central nervous system which may

rom the Comprehensive Epilepsy Program, University of Alberta,
dmonton, Alberta, Canada.
A
R
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ccur after vaccination or viral infection. The pathogenesis
f acute disseminated encephalomyelitis is thought to be
utoimmune, and standard treatment consists of high-dose
teroids. This disorder is characterized primarily by dif-
use neurologic symptoms and altered cognition. Approx-
mately 30% of cases present with seizures, the remainder
resenting with symptoms such as ataxia, cranial nerve
alsies, fever, headache, and language disturbance [1,2].
hite matter signal abnormalities on magnetic resonance

maging are a ubiquitous finding in acute disseminated
ncephalomyelitis, with half of all cases presenting with
ome gray matter abnormalities in the basal nuclei [3].
ost cases are monophasic although some multiphasic

ases have been reported, all of which respond to steroids.
To date, no cases of chronic intractable acute dissemi-

ated encephalomyelitis presenting as seizures have been
eported. This study describes a case with an initial
resentation of acute disseminated encephalomyelitis pro-
ressing to epilepsia continua partialis with clinical and
adiographic features of chronic focal (Rasmussen’s) en-
ephalitis.

ase Report

The patient is a 15-year-old, right-handed male without any history of
isease. A month before initial presentation in January 2003, the patient
egan to experience headaches and unusual seizures occurring several
imes per day consisting of left- or right-sided facial twitching, facial
lushing, and confusion lasting minutes. A few weeks before the onset of
hese episodes, he suffered a viral illness. At initial presentation, the
atient had a normal neurologic examination. Magnetic resonance
maging revealed bilateral lesions involving the right mesial temporal
tructures, left perisylvian fissure, and the left frontal gyrus (Fig 1). A
iagnosis of postviral acute disseminated encephalomyelitis was made.
he patient was admitted to the Pediatric Epilepsy Monitoring Unit and
as treated with methylprednisolone 1 gm/day for 5 days. The seizures

esolved, and he was discharged on carbamazepine 400 mg twice daily.
The patient presented 12 weeks later with worsening seizures consist-

ng of twitching of the left face and eye, confusion, flushing, and
ncreased heart rate occurring many times per day. These episodes lasted
ess than 1 minute. In addition, he had declining memory and cognitive
tatus. Repeat magnetic resonance imaging indicated resolution of the
reviously observed lesions and was reported as normal. Laboratory tests
or infectious etiologies accounting for his presentation were negative.
he patient was again treated with methylprednisolone 1 gm/day for 5
ays, and clobazam 30 mg/day was added to the carbamazepine therapy.
The patient’s seizures resolved, and he remained seizure-free for 3
onths. He then began experiencing a severe decline in short-term
emory and increasing confusion. Clobazam was increased to 50
g/day, and carbamazepine was increased to 600 mg twice a day. The

eizures involving his right arm and hand increased in frequency until his

ommunications should be addressed to:
r. Sinclair; Director, Division of Pediatric Neurology; University of

lberta; Edmonton, AB, T6G 2B7, Canada.
eceived October 19, 2004; accepted January 4, 2005.
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and began to twitch continuously, with occasional twitching of the right
ye. He was readmitted to the Pediatric Epilepsy Monitoring Unit where
lectroencephalographic monitoring revealed continuous left anterior
emporal epileptic discharge and slowing. A repeat magnetic resonance
maging scan documented resolution of the white matter lesions observed
n the initial scan, with a residual abnormal signal of the left insular
ortex. The patient was treated with intravenous phenytoin and intrave-
ous methylprednisolone 1 gm/day for 10 days with no response.
In October 2003, a course of intravenous immunoglobulin 75 grams

ntravenously per day for 3 days was given as one course each month for
months. The patient failed to respond and continued to deteriorate. In
ecember 2003, prednisolone 40 mg/day and phenytoin 800 mg twice
aily was added to the regimen without improvement. A repeat electro-
ncephalogram again revealed focal slowing and continuous epileptic
ischarge from the left fronto-temporal region (Fig 2). A repeat magnetic
esonance imaging scan in January 2004 disclosed reappearance of the
eft insular hyperintensity (Fig 3).

The patient was then referred to the Montreal Neurological Institute in
arch 2004, where primidone therapy (500 mg/day) was initiated with

eterioration in cognition and no improvement in seizure control. He
ent for surgery at the University of Alberta in June 2004, where he
nderwent intraoperative cortical mapping, brain biopsy, and multiple
ubpial transections of the lower central area of the left hemisphere. The
ntraoperative electrocorticography revealed a small horizontal strip of
yperemic cortex with continuous epileptic discharge. Postoperative
lectrocorticography in the operating room demonstrated successful
isruption of the focal epileptic discharge. Although there was transient
mprovement postoperatively, the patient continues to have simple and
omplex partial seizures involving the right side of his face, arm, and

igure 1. Magnetic resonance imaging axial T2-weighted fluid-attenua
esion involving the right mesial temporal structures, and (B) a lesion i
and. He has recently undergone a large central resection of the face and a

42 PEDIATRIC NEUROLOGY Vol. 32 No. 5
and area of the motor cortex and is presently seizure-free but hemiple-
ic. Pathologic studies revealed the presence of focal perivascular cuffing
ainly by T-lymphocytes, presence of microglial nodules, and reactive

strogliosis with neuronal loss. These histologic changes are consistent
ith Rasmussen’s encephalitis.
Comprehensive neuropsychological testing was conducted at the time

f initial hospitalization, with three follow-up assessments conducted
uring the ensuing year for monitoring treatment outcome. Premorbid
unctioning was average to superior according to his achievement in
chool and the results of academic and intellectual testing. Before initial
reatment with intravenous methylprednisolone, he manifested normal
erception, normal language skills, mildly impaired capacity to sustain
ttention, and in general his memory for figural information was poorer
han for verbal information, a difference suggestive of more right mesial
emporal disease. Reassessment after 3 months of treatment indicated
robable gains in memory but not complete normalization. Subsequent
ssessments at 8 and 12 months after the first assessment revealed new
eficits of expressive language, worsening of memory for verbal infor-
ation, and the emergence of symptoms of anxiety and depression

ssociated with general psychosocial decline. These results are consistent
ith widespread cerebral dysfunction prominently affecting fronto-

emporal regions and progression of disease on the left temporal lobe.
he worsening of neuropsychological changes is consistent with the
rogression of lesions observed on magnetic resonance imaging.

iscussion

When this patient first presented to us in January 2003,

rsion-recovery images (TR/TE: 8500/112),(A) at diagnosis revealing a
g the left perisylvian fissure and the left frontal gyrus.
diagnosis of acute disseminated encephalomyelitis was
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F dischar
uspected based on the findings of multifocal hyperintense
esions on T2-weighted magnetic resonance imaging, acute
ymptoms after a viral illness, and the resolution of his
ymptoms and neuroimaging abnormalities with intrave-
ous steroid therapy [1,3]. Although the patient suffered a
elapse 3 months after initial presentation, multiphasic
ases of acute disseminated encephalomyelitis have been
eported, and this diagnosis was further supported by the
esolution of white matter changes on magnetic resonance
maging within 6 months of presentation [4].

However, the clinical course over the 18 months after
nitial presentation is atypical for acute disseminated
ncephalomyelitis. The symptoms returned with changes
n imaging findings, and the patient went on to develop
pilepsia partialis continua and cognitive decline. A study
haracterizing the clinical and neuroradiologic presenta-
ion of acute disseminated encephalomyelitis in children
eported that 8 of 84 children in their cohort with acute
isseminated encephalomyelitis had definite relapses [1].
imilar to our patient, these 8 patients manifested new

esions on magnetic resonance imaging; however, they all
esponded to high-dose steroid treatment without further
elapses. A similar study describing a cohort of 18 children
ith acute disseminated encephalomyelitis reports one
atient with a relapse presenting as continuous seizures
2]. The patient in that report manifested new lesions in the
ontralateral subcortical white matter on magnetic reso-
ance imaging with atrophy of the previously involved
emisphere 18 months after initial presentation, and re-
ponded to antiepileptic therapy.

Because the patient in the present study developed
pilepsia partialis continua, a diagnosis of Rasmussen’s

igure 2. Electroencephalogram depicting focal slowing and epileptic
ncephalitis was suspected. Although the magnetic reso- r
ance imaging signal abnormalities and initial presenta-
ion are consistent with acute disseminated encephalomy-
litis, his intractable seizures, cognitive decline, and
nflammatory changes in the temporal and insular regions
n magnetic resonance imaging are consistent with Ras-
ussen’s encephalitis [5]. Although he initially presented
ith bilateral hyperintense signals on magnetic resonance

maging in the temporoinsular region, seizures were con-
ined strictly to one hemisphere as were the electroen-
ephalographic findings. A study comparing the utility of
ositron emission tomography and magnetic resonance
maging in localizing the affected hemisphere in Rasmus-
en’s encephalitis reported that 9 of 10 patients had
ilateral foci of T2 hyperintense signal on magnetic
esonance imaging, of whom two had asymmetric findings
hat did not correlate with the clinical presentation [6]. In
hese nine patients with bilateral imaging findings, only
he affected side of the body displayed hypometabolism,
s observed on positron emission tomography. This find-
ng supports our diagnosis of Rasmussen’s encephalitis
nvolving only the left hemisphere despite bilateral signal
hanges documented on magnetic resonance imaging.

There is some evidence that suggests that acute
isseminated encephalomyelitis and Rasmussen’s en-
ephalitis may have similar pathogenic mechanisms.
oth conditions have an autoimmune pathogenesis, and
lthough Rasmussen’s encephalitis has been classically
onsidered a humoral immune response, recent evi-
ence suggests that both conditions are cell-mediated
7,8]. In support of this, two reports analyzing patho-
ogic samples from patients with both acute dissemi-
ated encephalomyelitis and Rasmussen’s encephalitis

ges over the left fronto-temporal region (F7-T3).
eveals similar expression of cytokines [9,10]. In par-
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icular, they both share substantial upregulation of
nterleukin-1� and tumor necrosis factor alpha, two

ajor mediators of inflammatory and immune response,
uggesting that the pathogenesis of both conditions
hares some components of a common molecular path-
ay of neuronal damage. In support of this hypothesis,
recent neuropathologic study of 45 hemispherecto-
ies revealed that the distribution of lesions in Ras-
ussen’s encephalitis resembles those evident in acute

isseminated encephalomyelitis and multiple sclerosis [11].
Treatment options for acute disseminated encephalomy-

litis and Rasmussen’s encephalitis in childhood are sim-
lar, and both involve immunomodulatory therapy [1,12].
n both conditions, high-dose intravenous steroid therapy
s the most efficacious treatment, with some patients
equiring maintenance oral steroid therapy. In addition,
ntravenous immunoglobulin therapy has been demon-
trated to be a useful adjunctive therapy should steroids
nd antiepileptics fail. Functional hemispherectomy is an
ffective treatment for Rasmussen’s encephalitis but may
arry a significant morbidity in the language dominant
emisphere [13]. Resection of affected areas of the motor
ortex, similar to the procedure that our patient underwent,

igure 3. Magnetic resonance imaging axial T2-weighted fluid-attenu-
ted inversion-recovery (TR/TE: 8500 ms/112 ms) with reappearance of
hyperintense lesion in the left insula.
ay be a viable option once medical options have been (

44 PEDIATRIC NEUROLOGY Vol. 32 No. 5
xhausted. Multiple subpial transections have been at-
empted in patients with Rasmussen’s encephalitis; how-
ver, the results are usually temporary [14]. We have
erformed multiple subpial transactions in two patients
ith Rasmussen’s encephalitis, and both had only tempo-

ary improvement. The patient in the present report failed
igh-dose steroid therapy, multiple antiepileptics, intrave-
ous immunoglobulin therapy, and combination therapy
nvolving all three modalities, suggesting that trials of
ewer and more specific immunomodulatory therapy such
s the T-cell specific immunosuppressant, tacrolimus may
rove to be beneficial [15]. The patient began a trial of
acrolimus after his initial surgery with an encouraging
nitial response.

Although this patient appears to have developed
hronic focal (Rasmussen’s) encephalitis, his original
resentation was consistent with that of acute dissemi-
ated encephalomyelitis. Both disorders are thought to
ave an immunologic basis and share similar clinical
eatures, neuroimaging appearance, and treatment op-
ions. It can be speculated from this case study and from
he literature that both acute disseminated encephalo-
yelitis and Rasmussen’s encephalitis share elements

f a common etiology, and perhaps these two conditions
re part of a spectrum of autoimmune diseases of the
entral nervous system. This observation supports a
ypothesis whereby the clinical entity responsible for
ur patient’s presentation is consistent with both acute
isseminated encephalomyelitis and Rasmussen’s en-
ephalitis. Further immunologic study of these overlap-
ing conditions is planned.

eferences

[1] Tenenbaum S, Chamoles N, Fejerman N. Acute disseminated
ncephalomyelitis: A long-term follow-up study of 84 pediatric patients.
eurology 2002;59:1224-31.
[2] Murthy SN, Faden HS, Cohen ME, Bakshi R. Acute dissemi-

ated encephalomyelitis in children. Pediatrics 2002;110:e21-8.
[3] Caldemeyer KS, Smith RR, Harris TM, Edwards MK. MRI in

cute disseminated encephalomyelitis. Neuroradiology 1994;36:216-20.
[4] Richer LP, Sinclair DB, Bhargava R. Neuroimaging features of

cute disseminated encephalomyelitis in childhood. Pediatr Neurol 2005;
2:30-36.
[5] Granata T, Gobbi G, Spreafico R, et al. Rasmussen’s encepha-

itis: Early characteristics allow diagnosis. Neurology 2003;60:422-5.
[6] Fiorella DJ, Provenzale JM, Coleman RE, Crain BJ, Al-Sugair

. 18F-Fluorodeoxyglucose positron emission tomography and MR
maging findings in Rasmussen encephalitis. AJNR 2001;22:1291-9.

[7] Bien CG, Bauer J, Deckwerth TL, et al. Destruction of neurons
y cytotoxic T cells: A new pathogenic mechanism in Rasmussen’s
ncephalitis. Ann Neurol 2002;51:311-8.

[8] Pohl-Koppe A, Burchet SK, Thiele EA, Hafler DA. Myelin basic
rotein reactive Th2 T-cells are found in acute disseminated encephalo-
yelitis. J Neuroimmunol 1998;91:19-27.
[9] Kadhim H, De Prez C, Gazagnes MD, Sebire G. In situ cytokine

mmune responses in acute disseminated encephalomyelitis: Insights into
athophysiologic mechanisms. Hum Pathol 2003;34:293-7.
[10] Baranzini SE, Laxer K, Bollen A, Oksenberg JR. Gene

xpression analysis reveals altered brain transcription of glutamate
eceptors and inflammatory genes in a patient with chronic focal

Rasmussen’s) encephalitis. J Neuroimmunol 2002;128:9-15.



F
i
E

n
6

s

n

C

[11] Pardo CA, Vining EP, Guo L, Skolasky RL, Carson BS,
reeman JM. The pathology of Rasmussen syndrome: Stages of cortical

nvolvement and neuropathological studies in 45 hemispherectomies.
pilepsia 2004;45:516-26.
[12] Granata T, Fusco L, Gobbi G, et al. Experience with immu-

omodulatory treatments in Rasmussen’s encephalitis. Neurology 2003;

1:1807-10. N
[13] Honovar M, Jonota I, Polkey CE. Rasmussen’s encephalitis in
urgery for epilepsy. Dev Med Child Neurol 1992;34:3-14.

[14] Polkey CE. Multiple subpial transection. Advances and Tech-
ical Standards in Neurosurgery 2000;26:3-23.
[15] Bien CG, Gleissner U, Sassen R, Widman G, Urbach H, Elger

E. An open study of tacrolimus therapy in Rasmussen encephalitis.

eurology 2004;62:2106-9.

345Ramaswamy et al: Epilepsia Partialis Continua


	Epilepsia Partialis Continua: Acute Disseminated Encephalomyelitis or Rasmussen's Encephalitis?
	Introduction
	Case Report
	Discussion
	References


