
Rasmussen’s encephalitis is a progressive inflammatory
disorder of the brain, characterized by difficult to control focal
seizures, progressive psychomotor deterioration, manifested by
hemiparesis, dysphasia, hemianopia, and cognitive decline.
Typically, the disease is confined to one cerebral hemisphere.1-3

Even though, on computed tomographic imaging (CT) and
magnetic resonance imaging (MRI) there is usually evidence 
of progressive unilateral cerebral atrophy, and electro-
encephalography (EEG) usually lateralizes the presence of
interictal and ictal epileptiform discharges;2,4-6 structural imaging
and electrographic findings sometimes may be non-specific.1,7

Treatment is difficult because seizures are often resistant to
antiepileptic medications. In some cases, steroids, immuno-
globulins (IVIg), and plasmapheresis may be useful in early
stages of the disease; they have shown no evidence in long term
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the right hemisphere was seen with the performance of ictal single photon emission computed
tomography (SPECT), which finally guided a right functional hemispherectomy and subsequent seizure
control. Conclusion: Ictal SPECT could be a useful tool in the armamentarium of tools used for the
localization of the epileptogenic focus in patients with Rasmussen’s encephalitis and other localization-
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CASE REPORT

efficacy.8,9 Hemispherectomy has shown to provide the best
long-term results.1,10,11

We report a patient with Rasmussen’s encephalitis who
underwent an exhaustive evaluation but required additional
functional neuroimaging, in the form of single photon emission
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computed tomography (SPECT), for further lateralization of
seizure onset. This lead into a successful surgical treatment.

CASE REPORT

A 25-year-old right-handed female, with severe mental
retardation, was admitted to the epilepsy unit at London Health
Sciences Centre for evaluation of continuous episodes of
seizures, of 30-50 seconds of duration, characterized by sudden
turn of the head to the left associated with clonic movements of
the left upper and lower extremities and left side of the face,
followed by turning of the head to the right side and smiling. She
was having seven to ten events per day. In some occasions these
events were progressing into generalized tonic-clonic seizures.
She also had occasional episodes of generalized myoclonic jerks
and absences of short duration.

Her past medical history was remarkable for the presence of
the seizures since the age of 21⁄2 years-old and an episode of
status epilepticus at the age of 31⁄2 years-old with subsequent
progressive psychomotor delay. Over the years, she had been on
ten different anti-epileptic medications without improvement, as
well as prednisone and Luteinizing Hormone analogue. She was
evaluated in a different institution in January of 1985, and
underwent a right temporal lobectomy, without seizure control.
Pathology results were not available. She received at least two
courses of IV Immunoglobulin months after surgery, with
improvement for a short period of time. 

On examination upon admission she had left spastic
hemiparesis, severe cognitive delay, and exhibited continuous
clonic movements of the left upper and lower extremities
(Epilepsia partialis continua). 
EEG AND MRI

The patient underwent continuous video-EEG monitoring
with electrodes placed according to the International 10-20

system (32-channel XLTEK digital EEG system, Canada) at the
London Health Sciences Centre Epilepsy Unit. The interictal
EEG recordings revealed multiple independent bi-hemispheric
spikes, generalized epileptic recruiting rhythm, and generalized
spikes and polyspikes with slow waves; her background was
slow. Multiple seizures of the semiology already described were
recorded, with evidence of an onset characterized by generalized
spikes, followed by 1⁄2 to one second attenuation of the
background and bihemispheric epileptic recruiting rhythm, at
times more prominent over the left hemisphere, but without clear
lateralization (Figure 1).

Magnetic resonance imaging studies revealed the presence of
severe atrophy over the entire right hemisphere (Figure 2). 

SPECT

Due to the lack of lateralization seen in EEG recordings, an
ictal SPECT was carried out. The ictal scan followed an injection
of 99mTc-hexamethyl-propyleneamineoxime (HMPAO) during
one of her seizures (confirmed by simultaneous EEG
recordings), and a baseline interictal scan 24 hours later. The
ictal study revealed hyperperfusion on the right hemisphere,
almost exclusively in the frontal lobe; with evidence of
hypoperfusion in the interictal scan (Figure 3). 

The interictal SPECT scan was done while the patient was
under constant video-EEG monitoring. The interictal injection
was performed eight hours after a seizure.

SURGERY AND POSTOPERATIVE COURSE

The patient underwent a right functional hemispherectomy,
which rendered her seizure free immediately after. Her
neurological condition did not change as she remained
hemiparetic and dysphasic. In a follow-up visit, five months after
surgery, the patient’s caregiver reported only isolated events of
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Figure 1: a) Interictal recordings revealed generalized spikes and polyspikes and slow waves (more prominent left), attenuation of background, and
slow background. b) Electro-encephalography recordings during a seizure, revealing the presence of generalized polyspikes followed by less than a
second attenuation of background and subsequent generalized (more prominent left) recruiting rhythm. The EEG recordings are in bipolar montages
(LFF 1Hz, HFF 70 Hz, sensitivity 7uV/mm).
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staring spells, of unknown etiology. She has not had similar
events to the ones responsible for the admission and subsequent
surgery. Pathology report indicated the presence of inflammatory
changes and widespread gliosis compatible with the diagnosis of
Rasmussen’s Encephalitis. 

DISCUSSION

In the most extensive study to date of EEG changes in
Rasmussen’s encephalitis,7 bilateral multiple independent
discharges were seen in one third of patients, bilaterally
synchronous spike and wave or sharp and slow wave discharges
were seen in half of the patients; and even though seizures were

strictly localized in early stages, they were more widespread in
the later course of illness.1

Interictal SPECT has been used in the evaluation of patients
with this condition, especially as a marker of extension of
disease in early stages.12-15 The SPECT studies demonstrate a
more extensive area of abnormality than structural neuroimaging
studies (i.e. CT and MRI), and with sequential studies, that
reveal alteration in the sizes of the defect which correlate with
the patients' changing clinical condition. The SPECT imaging in
Rasmussen's syndrome may also facilitate anatomical
localization of the area of pathology, and may demonstrate a
changing pattern in cerebral hypoperfusion. It could also serve as
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Figure 2: High resolution T2-weighted MRI in coronal section (a) and axial T1 (b), revealing severe atrophy on the right hemisphere, ex-vacuo
dilatation of the right lateral ventricle, and absence of the right temporal lobe (status post right temporal lobectomy)

2a 2b

Figure 3: a) Top: Axial interictal SPECT revealing hypoperfusion of the right hemisphere, marked in the frontal and temporal areas. b) Bottom: Ictal
SPECT showing hyperperfusion of the right hemisphere, almost exclusively the frontal areas. The right temporal region remained hypoperfused (status
post right temporal lobectomy). The straight arrows point to the hypoperfused (top figure), and later hyperperfused right frontal lobe (bottom figure)
(Images 60-63). The curved arrows (Images 74-77) points to the contralateral activation (hyperperfusion) of the cerebellum, seen with activation of
neocortex in cases of localization-related epilepsy (cerebellar diaschisis). 
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a guide to accurate brain biopsy.12 Ictal SPECT has also been
evaluated in scarce situations, with inconclusive results, that had
required the use of other imaging tools.16

Our case presents the unique situation in which ictal and
interictal SPECT helped with the final decision of performing
surgery. Even though the semiology of the epileptic events
together with the findings on neurological examination, pointed
to a possible right hemispheric onset, EEG recordings did not.
The EEG findings confused the picture, especially knowing that
Rasmussen’s encephalitis may be a disease of both hemispheres.
The hypoperfusion seen in the interictal study correlated with the
degree of atrophy seen in MRI, but the ictal study was much
more helpful for localizing the epileptogenic onset, which mostly
involved the frontal region. The usefulness of the study depends
a great deal on the time of injection, because a late injection can
provide false-localizing results. The advantage of having an
epilepsy unit with a bed arrangement in an ICU-like format,
allows the nurses to inject the patient faster than having the vial
in a monitoring room, outside the patients’ area, which would
imply more time for the injection of the radioactive agent.

In conclusion, SPECT should be considered as a powerful
tool in the armamentarium for lateralization and/or localization
of the epileptogenic focus in patients with Rasmussen’s
encephalitis and all patients undergoing presurgical evaluation.
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