www.jmscr.igmpublication.org

Impact Factor 5.84

Index Copernicus Value: 83.27

ISSN (e)-2347-176x ISSN (p) 2455-0450

crossref DOI: _https://dx.doi.org/10.18535/jmscr/v5i3.145

Journal Of Medical Science And Clinical Research

1GM Publication An Official PublicationOF 1GM Publication

Case Report
Rasmussen's Encephalitis - Chronic Focal Encephalitis (CFE) - A Rare

Entity

Authors

Dr Surender Kumar®, Dr Hitender Kumar®
'MD Medicine, Senior Resident, Department of Cardiology at IGMC Shimla, Himachal Pradesh, India
’MD Radio-diagnosis, Consultant, Radiologist at Sri Ram Hospital, New Shimla, Himachal Pradesh, India
ABSTRACT
Rasmussen's encephalitis, also known as chronic focal encephalitis (CFE), is a rare inflammatory
neurological disease, characterized by frequent and severe seizures, loss of motorskills and speech,
hemiparesis (paralysis on one side of the body), encephalitis (inflammation of the brain), and dementia. The
iliness affects a single cerebral hemisphere and generally occurs in children under the age of 10.
Advances in neuroimaging suggest that progression of the inflammatory process is seen and MRI might be a
good biomarker in Rasmussen s encephalitis.
Cerebral hemi-spherectomy remains the only cure for seizures, but there are inevitable functional
compromises. Decisions of whether or when surgery should be undertaken are challenging in the absence of
a dense neurological deficit, and vary by institutional experience. Further, the optimum time for surgery, to
give the best language and cognitive outcome, is not yet well understood. Immuno-modulatory treatments
seem to slow rather than halt disease progression in Rasmussens encephalitis, without changing the
eventual outcome.
Keywords: Encephalitis, seizures, hemiparesis, dementia.

CASE REPORT On Examination: Patient was conscious,

A 12 year old male child presented with history of
focal seizures in the form of jerky movements of
left upper limb and left lower limb associated with
history of up-rolling of eyeball, frothing from
mouth and deviation of angel of mouth to right
side. There was no associated history of tongue
bite, loss of consciousness, altered sensorium,
post-ictal confusion, involuntary urination or
defecation during episode. These complains were
slowly progressive with increasing weakness on
left half of body.

There was no significant past history and family
history related to patients complains.

cooperative, well oriented to time, place and
person. Patient was obeying commands and was
not able to open eyes. Vitals were normal. No
other abnormal finding was found on general
physical examination.

Nervous system examination suggestive of UMN
hemiparesis left side, hemianopia and conitive
impairment.

Investigations:  Hb-12.1  g/dl, RBCs-4.82
million/microlitres, Hematocrit-43.6%, MCV-90.8
fl, MCH-32.6pg, MCHC-32.8g/dl, Platelet count-
1,60,000/microlitres, WBCs-9,300, DLC (N-68%,
L-26%, M-04%, E-02%, B-00%), ESR-18mm at
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1st hour (westergren method), RBS-90mg/dl,
Sodium-141.7mmol/L, Potassium- 4.58mmol/L,
Chloride-106.9mmol/L, BUN-9mg/dl, Creatinine-
0.8mg/dl, Bilirubin (Total-0.7mg/dl, Conjugated-
0.13mg/dl), AST (SGOT)- 45U/L, ALT (SGPT)-
36U/L, ALP-88U/L, Protein (Total-5.99/dl,
Albumin-3.3g/dl).

MRI Brain suggestive of Rasmussen’ encephalitis

Figure 1A: MRI Brain — T2WI and FLAIR axial
images showing unilateral cortical atrophy in right
cerebral hemisphere with ex-vacuo dilatation of
right lateral ventricle.

Figure 1B: MRI Brain — T1IWI and T1WI post
contrast axial images showing unilateral cortical
atrophy in right cerebral hemisphere with ex-
vacuo dilatation of right lateral ventricle. No
significant post contrast enhancement is seen.

Figure 1C: MRI Brain T2WI and T1WI post
contrast coronal images showing unilateral
cortical atrophy in right cerebral hemisphere with

ex-vacuo dilatation of right lateral ventricle. No
significant post contrast enhancement is seen.

INTRODUCTION

Rasmussen’s encephalitis, also known as chronic
focal encephalitis (CFE), is a rare inflammatory
neurological disease, characterized by frequent
and severe seizures, loss of motor skills and
speech, hemiparesis (paralysis on one side of the
body), encephalitis (inflammation of the brain),
and dementia. The illness affects a single cerebral
hemisphere and generally occurs in children under
the age of 10.

Epidemiology

Most cases (85% cases) occur in children under
the age of 10 years *. However, detection in adults
is increasing with routine MRI investigations for
intractable seizures 2

It was first described by American neurosurgeon
Theodore Brown Rasmussen (1910-2002) in
1958°

Since then, the variable clinical features and lack
of understanding of cause have created dilemmas
in clinical decision making. The 2005 European
consensus on pathogenesis, diagnosis, and
treatment of Rasmussen’s encephalitis remains the
accepted guideline for evaluative criteria (panel
1).4,5

Investigators in a German studyestimated the
countrywide incidence at 2-4 cases per 10 million
people aged 18 years and younger per year.’
Similarly, researchers in a recent UK surveillance
study estimated an incidence of 1-7 per 10 million
people aged 16 years and younger per year (a
prevalence of 0-18 per 100 000 people).’

CLINICAL FEATURES

The typical clinical course has been characterised
during the past century.2The median age of onset
is 6 vyears, with a range from infancy to
adulthood.®**° In some patients, a prodromal
period of mild hemiparesis or infrequent seizures
might precede the onset of the acute stage by up to
several years. The acute stage is marked by
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frequent seizures arising from one cerebral
hemisphere. About 50% of patients with
Rasmussen’s encephalitis have epilepsiapartialis
continua.'**?*3 As  the disease  progresses,
different focal seizure semiologies emerge,
suggesting newly affected areas of inflammation
in the hemisphere.® Untreated, children will
develop hemiparesis, hemianopia, and cognitive
decline within a year of epilepsy onset,* and if the
language-dominant  hemisphere is affected,
dysphasia. Finally, there is a relatively stable
residual stage with a severe fixed neurological
deficit, motor and cognitive problems, and with
persisting difficult-to-treat relapsing epilepsy.*

ETIO-PATHOGENESIS

The exact cause of the disease is unknown. RE is
a rare disease that should be envisaged as
sporadic, since there is no evidence for a genetic
component.’®There is, at present, no conclusive
evidence why and how RE starts. A viral
aetiology was already suggested by Rasmussen
based on the constituents of the immune reaction
in the brains such as lymphocyte infiltration and
microglial nodules.'’

Also, various viral (SSPE-like, EBV or CMV), or
inflammatory episodes have been implicated by
different authors *°

However, so far all attempts to identify a
pathogenic viral agent have been contradictory
and inconclusive. *°

An autoimmune mechanism has also been
proposed describing antibodies against GIuR3
subunit of the a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA) receptor in a few
patients 2°

IMAGING

CT

CT may not show any specific feature in early
imaging; however, patchy hypodense attenuation
areas (similar to viral encephalitis) may be seen.
Late stage disease may show unilateral cortical
atrophy. CT perfusion may show decreased
cerebral blood flow (CBF) *.

MRI

MRI of the brain has become a mainstay for
diagnostic  assessment and  follow-up in
Rasmussen’s  encephalitis.?? Usually, ~ within
months of onset of the acute stage, most patients
show unilateral enlargement of the ventricular
system. A T2/FLAIR hyperintense signal is often
present in cortical or subcortical regions, or both,
the distribution is heterogeneous, and temporal
fluctuation might be related to seizure frequency
in patients without epilepsiapartialis continua.?
The perisylvian region is a predilection site for
signal change and volume loss. Ipsilateral atrophy
of the head of the caudate nucleus is a typical but
not an invariable accompanying feature of
hemispheric atrophy, and can be an early sign.*
Serial MRIs typically show progression of signal
change and atrophy. Recent radiological
volumetric approaches describe the highest rate of
volume loss in the first 8 months of disease, the
acute clinical phase, and putamen predominance,
rather than caudate predominance, in the basal
ganglia.®®

Some atrophy is always evident, even of the
unaffected hemisphere, probably as a result of
degeneration of commissural fibres. Functional
studies using F-FDG PET show diffuse unilateral
cerebral hypometabolism that might manifest
when MRI atrophy is still at a minimum.?

DIAGNOSIS

The diagnosis may be made on the clinical
features alone, along with tests to rule out other
possible causes. An EEG will usually show the
electrical features of epilepsy and slowing of brain
activity in the affected hemisphere, and MRI brain
scans will show gradual shrinkage of the affected
hemisphere with signs of inflammation or
scarring.

Brain biopsy can provide very strong confirmation
of the diagnosis, but this is not always necess-
ary.?’
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TREATMENT

Surgery still remains the only cure for the seizures
caused by Rasmussen’s encephalitis. Hemisphe-
rectomy offers one of the best chances of making
patients with Rasmussen’s encephalitis seizure
free (>70-80% long-term seizure-free outcome).?®
Moreover, findings of studies of children
undergoing hemispherectomy for pathologies
including Rasmussen’s encephalitis show short
seizure duration is associated with better cognitive
outcome,?*** suggesting  that earlier surgery
should be considered to improve these outcomes.
Most results show cognitive stabilisation after
hemispherectomy,® with better cognitive outcome
in non-dominant-hemisphere surgery and poorer
outcome in dominant-hemisphere surgery and in
individuals  with  refractory seizures after
surgery.®

Timing of surgery; there is a controversy as to
whether HE should be proposed early in the
disease course®*or only when the neurological
deficits, which inevitably induced by the operation
(loss of fine finger movements, hemianopia and, if
the dominant hemisphere is affected, aphasia),
have been brought about by the natural course of
the disease **

DISCUSSION

In 1958, Rasmussen et al. described three patients
who suffered from seizures due to chronic
localized encephalitis.®*® Subsequently, Rasmu-
ssen’s name has become associated with this
generally unilateral, hemispheric condition.
Pathologically, the salient features include chronic
meningeal and parenchymal inflammation,
consisting primarily of benign appearing T
lymphocytes, both diffuse and nodular microglial
cell proliferation, gliosis, and neuronal cell
death.®* The underlying pathogenesis of the
disorder is still of some debate. Evidence
supporting GIuR3 autoantibody-induced injury is
conflicting and there are cases in which such
autoantibodies do not appear to exist; however,
there is evidence to support a T-cell-mediated
cytotoxicity targeting neurons in the disorder.%’

Treatment strategies have employed various
combinations of surgery and immunotherapy, with
the goals of decreasing seizure frequency and
slowing or preventing further neurologic deficits
from developing; treatment results have been
mixed.

CONCLUSION

Since the causes of Rasmussen’s encephalitis are
known, it is difficult to anticipate how the
treatment will improve. Various attempts using
immunotherapy have been tried in the past decade.
Some slow down the progress of the disease, but
none has successfully cured or even halted the
progression of disease.

A therapeutic dilemma; hemispherectomy causes
inevitable postoperative functional deficits, but a
real risk exists that treatment which is used to
delay progression of the disease will delay
definitive surgical treatment beyond the time,
when an optimum post-hemispherectomy outcome
could be expected.

Use of immunotherapies in patients with acute
encephalitis and the relevant viral or antibody
biomarkers has changed clinical practice and
outcomes of the patients. We should hope that
combined descriptive clinical studies, genetic
analyses, and early histopathological examination
of Rasmussen’s encephalitis tissue specimens,
looking for both viral and autoimmune pathology,
will accelerate research efforts to identify the
main causes of this disease.

Further clinical studies / trials are needed to know
the efficacy of new non-surgical treatment options
that might be used to control seizures and preserve
/ reverse neurological function.

REFERENCES

1. Tien RD, Ashown BC, Lewis DV et al.
Rasmussen encephalitis : neuroimaging
findings in 4 patients. AJR Am ]
Roentgenol. 1992;158(6): 1329-32.

2. Mclachlan RS, Girvin JP, Blume WT et al.
Rasmussen chronic encephalitis in adults.
Arch. Neurol. 1993;50 (3): 269-74.

Dr Surender Kumar et al JIMSCR Volume 05 Issue 03 March

Page 19232




10.

11.

12.

13.

Rasmussen T, Olszewski J, Lloyd SD.
Focal seizure due to chronic localized enc-
ephalitis. Neurology. 200;8 (6: 435-45).
Bien CG, Granata T, Antozzi C, et al.
Pathogenesis, diagnosis and treatment of
Rasmussen encephalitis: a European cons-
ensus statement. Brain. 2005;128: 454—71.
3. Olson HE, Lechpammer M, Prabhu SP,
et al. Clinical application and evaluation of
the Bien diagnostic criteria for Rasmussen
encephalitis. Epilepsia. 2013;54:1753-60.
Bien CG, Tiemeier H, Sassen R, et al.
Rasmussen encephalitis: Incidence and
course under randomized therapy with
tacrolimus or intravenous immunoglob-
ulins. Epilepsia. 2013;54:543-50.

Lamb K, Scott WJ, Mensah A, et al.
Prevalence and clinical outcome of
Rasmussen encephalitis in children from
the United Kingdom. Dev Med Child
Neurol. 2013;55(suppl 1):14.

Bien CG, Widman G, Urbach H, et al. The
natural history of  Rasmussen’s
encephalitis. Brain.2002;125:1751-59.
Oguni H, Andermann F, Rasmussen TB.
The natural history of the syndrome of
chronic encephalitis and epilepsy: a study
of the MNI series of forty-eight cases. In:
Andermann F, editor. Chronic encephalitis
and epilepsy-Rasmussen’s syndrome.
Boston: Butterworth-Heinemann; 1991.
pp. 7-35.

Granata T, Gobbi G, Spreafico R, et al.
Rasmussen’s encephalitis: early charact-
eristics allow diagnosis. Neurology. 2003;
60:422-25.

Thomas JE, Reagan TJ, Klass DW.
Epilepsiapartialis continua. A review of 32
cases. Arch Neurol.1977;34:266-75.
Obeso JA, Rothwell JC, Marsden CD. The
spectrum of cortical myoclonus. From
focal reflex jerks to spontaneous motor
epilepsy. Brain. 1985;108:193-24.
Longaretti F, Dunkley C, Varadkar S, et al.
Evolution of the EEG in children with

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rasmussen’s
53:1539-45.
Bien CG, Gleissner U, Sassen R, et al. An
open study of tacrolimus therapy in
Rasmussen encephalitis. Neurology.
2004;62:2106-09.

Thilo B, Stingele R, Knudsen K, et al. A
case of Rasmussen encephalitis treated
with rituximab. Nat Rev Neurol. 2009;

syndrome. Epilepsia. 2012;

5:458-62.
Grenier Y, Antel JP, Osterland CK.
Immunologic  studies in chronic

encephalitis of Rasmussen. In: Andermann
F, editor. Chronic encephalitis and
epilepsy. Rasmussen's syndrome. Boston:
Butterworth-Heinemann; 1991. p. 125-34.
Rasmussen T, Andermann F. Update on
the syndrome of "chronic encephalitis” and
epilepsy. Cleve Clin ] Med.
1989;56SupplPt 2 : S181-4.

Farrell MA, Cheng L, Cornford ME et-al.
Cytomegalovirus and Rasmussen's enceph-
alitis. Lancet. 1991;337 (8756): 1551-2.
Friedman H, Ch'ien L, Parham D. Virus in
brain of child with hemiplegia, hemiconv-
ulsions, and epilepsy. Lancet 1977; 2: 666.
Rogers SW, Andrews PI, Gahring LC et-
al. Autoantibodies to glutamate receptor
GIuR3 in  Rasmussen's encephalitis.
Science. 1994;265 (5172): 648-51.

Bien CG, Urbach H, Deckert M, et al.
Diagnosis and staging of Rasmussen’s
encephalitis by serial MRI and histopat-
hology. Neurology. 2002;58:250-57.
Chiapparini L, Granata T, Farina L, et al.
Diagnostic imaging in 13 cases of
Rasmussen’s encephalitis: can early MRI
suggest the diagnosis? Neuroradiology.
2003;45:171-83.

Yamazaki E, Takahashi Y, Akasaka N,
Fujiwara T, Inoue Y. Temporal changes in
brain MRI findings in Rasmussen
syndrome. Epileptic Disord. 2011;13:229—
39.

Dr Surender Kumar et al JIMSCR Volume 05 Issue 03 March

Page 19233




24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Wagner J, Schoene-Bake JC, Bien CG, et
al. Automated 3D MRI volumetry reveals
regional atrophy differences in Rasmussen
encephalitis. Epilepsia. 2012;53:613-21.
Larionov S, Konig R, Urbach H, et al.
MRI brain volumetry in Rasmussen
encephalitis: the fate of affected and
“unaffected”

hemispheres. Neurology. 2005;64:885-87.
Fiorella DJ, Provenzale JM, Edward CR,
Crain BJ, Al Sugair A. 18F-fluorodeox-
yglucose positron emission tomography
and MR imaging findings in Rasmussen
encephalitis. Am J Neuroradiol.
2001;22:1291-99.

Varadkar S, Bien CG, Kruse CA, Jensen
FE, Bauer J, Pardo CA, Vincent A,
Mathern GW, Cross JH (2014).

Bien CG, Schramm J. Treatment of
Rasmussen encephalitis half a century
after its initial description: promising
prospects and a dilemma. Epilepsy Res.
2009;86:101-12.

Thomas SG, Chacko AG, Thomas MM, et
al. Outcomes of disconnective surgery in
intractable pediatric hemispheric and
subhemispheric epilepsy. Int J Pediatr.
2012;2012:527891.

Althausen A, Gleissner U, Hoppe C, et al.
Long-term outcome of hemispheric
surgery at different ages in 61 epilepsy
patients. J NeurolNeurosurg Psychiatry.
2013;84:529-36.

Vora N, Cross JH, Robinson R, et al.
Epilepsy Surgery in Rasmussen Syndr-
ome. Epilepsy Currents.2012;12:296.
Takahashi Y, Yamazaki E, Mine J, et al.
Immunomodulatory therapy versus surgery
for Rasmussen syndrome in early
childhood. Brain Devel. 2013;35:778-85.
Vining EP, Freeman JM, Pillas DJ,
Uematsu S, Carson BS, Brandt J, et al.
Why would you remove half a brain? The
outcome of 58 children after hemisphere-
ctomy-the Johns Hopkins experience:

34.

35.

36.

37.

1968 to 1996. Pediatrics 1997; 100: 163—
71.

Villemure J-G, Andermann F, Rasmussen
TB. Hemispherectomy for the treatment of
epilepsy due to chronic encephalitis. In:
Andermann F, editor. Chronic encephalitis
and epilepsy: Rasmussen's syndrome.
Boston: Butterworth-Heinemann; 1991. p.
235-41.

T. Rasmussen, J. Olszweski, and D. Lloyd-
Smith, “Focal seizures due to chronic
localized encephalitis,” Neurology, vol. 8,
pp. 435-445, 1958.

C. A. Pardo, E. P. G. Vining, L. Guo, R. L.
Skolasky, B. S. Carson, and J. M.
Freeman, “The pathology of rasmussen
syndrome: stages of cortical involvement
and neuropathological studies in 45
hemispherectomies,” Epilepsia, vol. 45,
no. 5, pp. 516-526, 2004.

C. G. Bien, T. Granata, C. Antozzi et al.,
“Pathogenesis, diagnosis and treatment of
Rasmussen encephalitis: a European
consensus statement,” Brain, vol. 128, no.
3, pp. 454-471, 2005.

Dr Surender Kumar et al JIMSCR Volume 05 Issue 03 March

Page 19234




