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ABSTRACT - A healthy 29-year-old man suffered from adult-onset epilepsy,
characterized by polymorphic progressive seizures resistant to AEDs, lead-
ing to unilateral cortical deficits and atrophy of the left hemisphere. The
disorder satisfied the clinical, EEG, and imaging criteria for a diagnosis of
Rasmussen’s encephalitis. During the acute phase of the disease, intrathecal
synthesis of specific anti-CMV IgG was identified. This case was character-
ized by a very mild course and remission of seizures following a treatment
with high-dose intravenous polyvalentimmunoglobulins containing a high
anti-CMYV titre. The patient remained symptomless for more than 15 years
from clinical onset and more than eight years after the discontinuation
of immunological therapy. In agreement with a recent report, this case
confirms that adult-onset Rasmussen’s encephalitis syndrome may occur
with a very mild clinical picture and persistent remission. In this case,
the specific index for intrathecal production of anti-CMV antibodies sug-
gested possible CMV involvement, indicating specificimmuno-therapy as a
treatment choice.

Key words: Rasmussen’s encephalitis, focal epilepsy, CMV, immuno-
globulins

Rasmussen’s encephalitis (RE) was diagnostic criteria (Bien et al,
firstdescribedin childrenasasevere 2005). Bien et al. (2002a) identified
progressive epileptic disorder due three phases of RE: a prodromal
to chronic unilateral encephali- phase of variable duration, longer
tis (Rasmussen et al., 1958). More in adults, characterized by focal
recently, RE has also been reported and secondary generalized seizures
in adult patients (MclLachlan et al., without permanent neurological

1993) and, indeed, age at onset
is no longer included among the

deficit; an acute phase lasting sev-
eral months with increasing seizures
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and spreading encephalitis leading to neurological
deterioration and volume loss of the affected hemi-
sphere; and a residual phase characterized by atrophy
of the affected hemisphere associated with decreasing
seizures and permanent neurological deficit. The out-
come of the disease is considered to be generally poor
(Varadkar et al., 2014). In the prodromal phase, brain
MRI may show swelling and hyperintense T2/FLAIR sig-
nal of the affected areas. The acute and residual phases
are characterized by signal hyperintensity on MRI, and
by progressive hemiatrophy of the brain, accompanied
by diminishing inflammation. Contrast enhancement
may occur in the prodromal and acute phases (Bien
et al., 2002b).

Although RE is associated with an autoimmune aeti-
ology, mainly mediated by T cell cytotoxicity, the
primary cause remains elusive and involvement of viral
agents has also been proposed (Varadkar et al., 2014).
Studies performed using an in situ hybridization tech-
nique support a possible role of CMV in a number of
RE cases (Power et al., 1990; MclLachlan et al., 1993).
The seizures in RE may improve using immunologi-
cal therapies. Nevertheless, Rasmussen-like cases may
dramatically improve using ganciclovir, a specific anti-
CMV agent (Mclachlan et al., 2011).

We describe an adult-onset mono-hemispheric
encephalitis which fulfils the diagnostic criteria for RE
and which was characterized by a very mild course
and persistent clinical recovery. Our observation
supports the existence of very mild adult-onset RE, as
has been recently reported (Kupila et al., 2011).

Case study

A healthy 29-year-old man was referred to us due
to the occurrence of clonic jerks in his right hand,
three weeks after flu-like symptoms. He had a family
history of immunological disorders. Over the fol-
lowing months, he developed a peculiar form of
epilepsy with weekly attacks characterized by pro-
gressive worsening and spreading of focal seizures
including motor, sensory, visual, complex partial, and
secondary generalized manifestations. Between the
attacks, neurological examination was unremarkable.
Brain MRI disclosed several cortical and subcorti-
cal foci of hyperintensity on T2-weighted images in
the left hemisphere, some of which showed contrast
enhancement (figure 1A). The EEG showed multi-focal
epileptic discharges and persistent slow activity con-
fined to the left hemisphere (figure 2). Cranial CT,
evoked potentials, and cerebral angiography were
normal. Complete screening for auto-antibodies, and
for antibodies against Treponema pallidum, Borrelia
Burgdorferi, HTLV |, and HIV was negative in blood
and CSF. CSF analysis was normal and oligoclonal
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Figure 1. (A) Prodromal phase; MRI showing cortical swelling
and hyperintense areas in the left temporal and parietal lobes.
Contrast enhancement is clear in the left image. (B) Prodro-
mal/acute phase transition; MRI showing cortical-subcortical
hyperintense lesions in the left hemisphere. Contrast enhance-
ment is clear in the left image. An initial atrophy of the left
hemisphere is also present. (C) Residual phase; MRI showing left
hemispheric atrophy with no contrast enhancement. Atrophy
of the head of the left caudate nucleus is also evident. PD:
proton density; T1G: T1-weighted gadolinium MRI; FLAIR:
fluid-attenuated inversion recovery.

bands were absent. The patient received a steroid
course (6-methyl-prednisolone, at 1,000 mg/day for five
days, followed by prednisone tapering) and temporar-
ily improved. Subsequently, the disease progressed,
leading to several focal and secondary generalized
seizures per week. During the following 28 months, he
received five courses of steroids to avoid severe evo-
lution of the disease. During each course of steroids,
he became seizure-free but then, when on 75 mg/day
of prednisone, the epileptic seizures recurred with
a frequency of almost one per week. A slight ben-
efit was derived from the combination of valproate
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Figure 2. EEG showing slow activity confined to the left hemisphere.

(1,500 mg/day) and carbamazepine (1,200 mg/day), and
the patient continued to receive these drugs over the
following years.

Three years after the first seizure, the patient devel-
oped a progressive mild right hemiparesis with
slight aphasic disturbances, mild memory impair-
ment, and depression. The patient underwent further
investigations. Repeated brain MRI revealed cortical-
subcortical active lesions in the left hemisphere and
an evolution towards left hemispheric atrophy. No
significant alteration was observed in the right hemi-
sphere (figure 1B). Anti-GluR3 antibodies were not
found. Antibodies against HSV 1 and 2 and EBV
were found only in the serum, whereas anti-CMV
IgG was present in both CSF and serum samples;
the CSF remained otherwise almost normal. The spe-
cific index for intrathecal production of anti-CMV
I1gG (ICSF CMV-specific 1gG titre/serum CMV-specific
IgG titre]/[CSF albumin concentration/serum albumin
concentration]) was 5.2 (NV: <1.5), indicating intrathe-
cal synthesis of anti-CMV IgG. A parallel PCR analysis
failed to reveal CMV genome in CSF. Such data sug-
gested a previous CMV infection of CNS but no active
viral replication. Nevertheless, we started an empiri-
cal treatment with high-dose intravenous polyvalent
immunoglobulins containing a high anti-CMV titre
(HDIV Ig+anti-CMV; Sandoglobulin® with anti-CMV
content >50 PEI-U per ml [Novartis Farma, Basel, CH)),
a product used to treat CMV infections in immuno-
compromised subjects. The patient received HDIV
Ig+anti-CMYV, at 0.4 g/kg/day for five days. After a week,
seizure activity was no longer detectable, and he was
seizure-free for four months before the next seizure

occurred. During the following four years, the patient
received 12 courses of HDIV Ig+anti-CMV (0.4 g/kg/day
for three days, every four months). During this period,
the patient had only four partial complex seizures.
Further MRI (more than 10 years after the onset) con-
firmed the lefthemisphericatrophy, involving the head
of the caudate nucleus with no contrast enhancement
(figure 1C). Considering the good clinical course, the
patient refused brain biopsy and it was not performed
for ethical reasons. Nevertheless, clinical evolution,
EEG, and MRI strongly suggested a diagnosis of RE,
according to the European Consensus Statement (Bien
et al., 2005). During the following years, the patient
remained seizure-free, showing a good functional
recovery, and Ig infusions were stopped. In reducing
AEDs, rare complex partial seizures recurred and it
was decided that the treatment should be maintained.
Presently, the patient is seizure-free and able to pursue
his normal activities. A recent neurological examina-
tion (more than 15 years after the onset) revealed slight
right pyramidal signs and a slight loss of discrimina-
tive sensation in the right hand, but no major sensory,
motor, or neuropsychological deficit.

Discussion

This patient suffered from a chronic, adult-onset,
epileptic disorder characterized by polymorphic
progressive seizures resistant to AEDs, leading to uni-
lateral cortical deficits (clinical criterion). The EEG
showed epileptic discharges and slow activity con-
fined to the left hemisphere (EEG criterion). The MRI
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features evolved from a pattern of mono-hemispheric
encephalitis to one of left brain hemiatrophy with ipsi-
lateral atrophy of the head of the caudate nucleus
(MRl criterion). Thus, the disease and its evolution fully
satisfy the clinical, EEG, and imaging criteria for a diag-
nosis of RE (all three “part A” criteria of Bien et al.
[2005]). Moreover, the clinical course reflects the pro-
dromal, acute, and residual phases outlined by Bien
et al. (2002a), and other known conditions, including
unihemispheric vasculitis, can be ruled out.

This patient received high-dose steroids and HDIV
Ig+anti-CMV during the prodromal and the acute
phases; these therapies probably prevented the
occurrence of severe brain damage, confirming that
immunological treatments are useful, particularly at
the beginning of the disease (Bien et al, 2002a,
2002b). Several authors have reported a response to
intravenous polyvalent Ig in RE patients, and mono-
clonal antibodies represent a promising therapeutic
approach (Varadkar et al., 2014).

In our patient, CSF analysis indicated a CMV infection
of CNS, suggesting possible CMV involvement, and
the patient promptly improved after the first course of
HDIV Ig+anti-CMV. Although we cannot confirm CMV
involvement in our case, the prompt and lasting remis-
sion of seizures might also be attributed to the specific
activity of anti-CMV lg. Furthermore, we note that the
specificindex for intrathecal production of antibodies,
which is straightforward to determine, may reveal pos-
sible involvement of specific antibodies, which may
indicate the use of a particular therapeutic approach.
Bien and co-authors classified RE into two groups with
different patterns depending upon patient age:

- type 1, developing in childhood and characterized by
a more aggressive course; and

- type 2, developingin adolescence and adulthood and
characterized by a slower, less aggressive course, with
a more protracted prodromal phase.

However, almost all RE reported cases show a severe
clinical course (Bien et al., 2002a). The patient reported
here had a long prodromal phase, a mild course, and
a subsequent clinical recovery. He was followed over
a period of more than 15 years. To the best of our
knowledge, this is the mildest case of RE reported
in the literature with such a long period of clinical
observation. Thus, it contributes to broaden the clini-
cal spectrum of adult-onset RE. As underlined in recent
reports (Gambardella et al., 2008; Kupila et al., 2011),

Good outcome in adult-onset Rasmussen Encephalitis

very mild RE cases do exist, especially in adulthood,
and may have a good outcome, without the need
for surgery. As RE is a rare and severe illness, con-
trolled studies are difficult and also unethical, and the
report of single cases remains fundamental in order
to develop knowledge about this disabling and poten-
tially treatable disease. [J
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