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Figure 2. Evolutionary changes in MRI lesions.

A) Axial FLAIR image of Patient 11 taken at 6 months (A-1) and 8 months after onset of seizures (A-2). HILs in the cortex of the right
occipital and temporal lobe and insular region observed in A-1 are not visible in A-2. The patient had daily complex partial seizures
(CPS) at A-1, and monthly CPS at A-2. B) Serial MRI of Patient 3 taken at one month (B-1, axial T2 image), 2 months (B-2, axial T2 image),
4 years 2 months (B-3, axial FLAIR image), and 5 years 4 months after onset of seizures (B-4 and B-5, axial FLAIR images). HILs observed
in the subcortical white matter of the right temporal lobe (B-1) disappeared (B-2), then reappeared (B-3) and expanded (B-4 and B-5).
The patient had CPS status and daily generalised tonic clonic seizures (GTCS) at B-1, was seizure-free at B-2, had weekly CPS at B-3, and
showed epilepsia partialis continua (EPC) at B-4 and B-5. This patient underwent epilepsy surgery (right temporal resection) at 8 years
of age (4 years 2 months onset of seizures), between the time when B-2 and B-3 were taken. C) Serial FLAIR MRI of Patient 7 taken at 1
year (C-1), 9 years and 2 months (C-2), and 10 years 5 months after onset of seizures (C-3 and C-4). HiLs observed in the cortex of the
left insular (C-1) disappeared (C-2), then reappeared (C-3) and expanded to the left frontal (post-central) lobe (C-4). The patient had
daily CPS and EPC at C-1, weekly CPS and EPC at C-2, and weekly CPS and aggravated EPC at C-3 and C-4. D) Serial MRI of Patient 12
taken at 3 years (D-1, axial T2 image), 3 years and 7 months (D-2, axial FLAIR image), and 6 years 11 months after onset of seizures (D-3,
axial FLAIR image). HILs observed in the subcortical white matter of the left temporal lobe and left insula (D-1) disappeared (D-2), and
then reappeared (D-3). The patient had daily CPS at D-1, weekly CPS at D-2, and daily CPS and quadric paralysis at D-3. E) Serial MR of
Patient 13 taken at 11 months (E-1, sagittal 0.5-Tesla image), one year (E-2, 0.5-T image), 8 years 5 months (E-3: FLAIR image), and 9 years
6 months after onset of seizures (E-4, T2-weighted image). HiLs initially observed in the cortex of the left frontal (precentral) lobe (E-1)
disappeared (E-2), then reappeared (E-3), and disappeared again (E-4). The patient had daily CPS and EPC at E-1, weekly CPS at E-2, CPS
status and EPC at E-3, and daily CPS and EPC at E-4. F) Serial sagittal FLAIR images of Patient 15 taken at 5 years 4 months (F-1), 6 years 4
months after onset (F-2), 6 years 9 months after onset (F-3), and 6 years 11 months after onset of seizures (F-4). HILs initially observed
in the cortex of the left insula (F-1) expanded (F-2), then disappeared (F-3), and reappeared again (F-4). The patient had weekly CPS at
F-1, daily CPS at F-2, weekly CPS at F-3, and CPS status at F-4.
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and reappearance of HILs after initial MRI examina-
tion were concordant with aggravation of seizures.
Similarly, regression of HILs was concordant with
improvement of seizures.

Spatial expansion of the HIiLs within the same hemis-
phere was observed in seven of 15 patients (46.6%; EPC
type, n=3 [Patients 3, 7 and 8] and non-EPC type, n=4
[Patients 10, 12, 13 and 14]). Although no expansion to
the other hemisphere was observed during the clinical
course, three patients (20.0%; Patients 2, 9 and 10) sho-
wed bilateral involvement of HiLs based on the initial
MRI examination.

Discussion

In the present findings, while early MRI examinations
conducted within one year of seizure onset revealed
ALs in 50% and HILs in 60% of RS patients, subsequent
MRI examinations depicted ALs and HILs in 87% of
patients. The distribution of ALs and HiLs was hetero-
geneous and various combinations of ALs and HiLs
were observed. Therefore, even in patients with ALs
and HlLs, a definitive diagnosis of RS cannot be made
based on single MRI findings alone.

When we analyzed the evolutionary changes in HILs
on MRI after initial examination, appearance (6.7%),
regression (20.0%), fluctuation (33.3%), and spatial
expansion of HIls (46.7%) were identified. Only a
third of the patients (33.3%) showed no evolutionary
changes. Although clinical diagnosis is difficult, espe-
cially in patients without EPC, all non-EPC type patients
(100%) showed dynamic temporal or spatial evolu-
tionary changes. These changes seem to reflect the
inflammatory nature of RS and suggest that dynamic
MRI evolution may be an important marker for clinical
diagnosis.

HILs on T2-weighted or FLAIR images have been repor-
ted to be a characteristic MRI finding of RS (Bien et
al., 2005; Bien et al., 2002a; Kim et al., 2002; Granata
et al., 2003; Takeoka et al., 2003), and may result from
inflammatory responses such as reactive astrocyte and
T cell infiltration (Bien et al., 2002a). Bien et al. (2002a)
classified the serial changes of MRI into five unidi-
rectional stages: stage 0, no abnormalities; stage T,
swelling and hyperintense lesions; stage 2, disappea-
rance of swelling; stage 3, appearance of atrophy; and,
stage 4, disappearance of hyperintense lesion. Accor-
ding to our MRI data obtained within one year of
seizure onset in nine patients, two were classified as
Bien’s stage 0, two as stage 2, four as stage 3, and one
as stage 4. Five of nine patients (55%) had characteris-
tics of Bien's stage 3 and stage 4, early after seizure
onset (3-5 months). This indicates that MRI in some
patients may show ALs without HILs (characteristic of
stage 4) as the initial finding, and that some patients

MRI changes in Rasmussen syndrome

progress from a stage manifesting ALs (stage 4) to a
stage manifesting ALs and HILs (stage 3). In previous
reports, seven of eight (87.5%) patients showed cortical
atrophy as early as within four months of seizure onset
(Granataetal., 2003), and three evolutionary patterns of
neuroimaging abnormalities were reported, including
a pattern of consistent HILs without further changes
(Kimetal., 2002). These dataalso suggest heterogeneity
of evolutionary changes of MRI lesions.

Regression of HILs is an important phenomenon,
which suggests the inflammatory nature of CNS
lesions and a diagnosis of RS. We observed regres-
sion in 53.3% of patients around four years after onset
of epilepsy. Fluctuation of HiLs is even more indica-
tive of the inflammatory process, and further supports
a clinical diagnosis of RS. Three of five patients with
fluctuation of HILs had typical histological features
of RS (Patients 2, 13, 15; table 3). Regression and
reappearance of HlLs were associated with clinical
seizure regression and aggravation, respectively. Reap-
pearance was found in 353% of patients without
immunological treatment around six years after epi-
lepsy onset. In RS pathogenesis, cytotoxic T cells (CTLs)
activated by infection seem to cross-react with CNS
neurons (Bien et al., 2005; Takahashi et al., 2009; Bien
et al., 2004; Takahashi et al., 2009). Reappearance of
HiLs may be due to reactivation of CTLs by common
infection (asymptomatic or symptomatic) and increa-
sed infiltration of activated CTLs into the CNS. The
observation of HIL fluctuation also indicates that some
patients progress not uni- but bi-directionally in Bien’s
MRI staging.

Evolutionary spatial expansion of HiLs is also an
important phenomenon suggesting the autoimmune
inflammatory nature of CNS lesions; bilateral HiLs
were observed in 11.8% of the present patients.
Although RS is fundamentally a unihemispheric
disease, a volumetric MRI study suggests that the unaf-
fected hemisphere is also mildly involved (Larionov et
al., 2005). Bilateral HILs sometimes discourage surgi-
cal intervention. In the present study, three patients
with bilateral expansion of HILs on MRl underwentsur-
gical intervention (functional hemispherectomy, n=2
[Patients2and 9] and frontal resection, n=1[Patient 10])
after confirming that the epileptic seizures originated
from unilateral foci, and they remained seizure-free
for 3.041.6 years, postoperatively. One patient who
was treated by non-dominant functional hemisphe-
rectomy became seizure-free, irrespective of bilateral
expansion of ALs (Patient 9). This supports a previous
reportthatbilateral spreading of HILs is not necessarily
a contraindication for surgical intervention (Bien et al.,
2005), and suggests that some HILs may not comprise
epileptic lesions.

In our study, patients with earlier onset tended to
have white matter-dominant HiLs, while patients with
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Table 3. Surgical interventions and histological features.

Pt Type Age at Presurgical Ageat MRIfindingsat Type of surgery Seizure Mental Histology
seizure diagnosis  surgery surgery status status
onset

2 EPC 3Y8M RS 4Y10M  RightAlsand  Right FH Freeat8Y0 1Q71at7Y Typical RS
bilateral HILs M oM

3 EPC* 3Y8M TLE 8YOM RightAlsand Righttemporal Dailyat9yY 1Q71at9Y Typical RS
unilateral HILs  resection oM oM

4 EPC 3Y1I0M RS 9YOM RightALs Right FH Freeat14Y 1Q56at9Y Typical RS

oM 3M +FCD

5 EPC 3Y1TM RS 5Y7M RightAlsand RightFH Freeat8Y 1Q94at7Y Typical RS
unilateral HILs 1TTM 7M

9 Non-EPC 0Y2M RS 2Y10M Bilateral ALs Right FH Freeat4Y3 DQb53at3Y Typical RS
and HiLs M ™

10 Non-EPC 2Y7M FLE 14Y 3 M Bilateral HILs  Right frontal Freeat19Y 1Q82at16Y Typical RS

resection oM 3M +FCD

13 Non-EPC 15YIM RS 26Y Bilateral ALs Left frontal Weeklyat  1Q80at28Y Typical RS
and left HiLs resection 32Y0M

15 Non-EPC 27Y2M FLE 34Y Bilateral Als Right Weeklyat  PIQ74at38 Typical RS
and right HILs  front-temporal 38Y0M Y OM and

resection aphasia

Pt: patient; EPC: epilepsia partialis continua; RS: Rasmussen syndrome; TLE: temporal lobe epilepsy; FLE: frontal lobe epilepsy; Y: years;
M:months; ALs: atrophic lesions on T1-weighted MRI; HILs: high signal intensity lesions on FLAIR or T2-weighted images; FH: functional
hemispherectomy; 1Q: intelligence quotient; DQ: deviation intelligence quotient; PIQ: performance IQ; FCD: focal cortical dysplasia.

later onset tended to present with cortical lesions.
Although there has been no detailed study of the rela-
tionship between HILs and age of epilepsy onset, a
histopathological study of 45 patients who underwent
hemispherectomy has shown thatlongerdisease dura-
tion and earlier onset are associated with increased
severity of histological changesand spreading of lesion
from the cortex to the white matter (Pardo et al., 2004).
The age-dependent severity of histological findings
and spreading suggested by Pardo et al. (2004) may
contribute to our observation of age-dependent dis-
tribution of high intensity lesions. Rapid progression
and poor prognosis in a case of infant seizure onset
has been previously reported (Bien et al., 2002b) and
we also reported three cases of infant onset of RS sho-
wing a very serious clinical course (Takahashi et al.,
1997). Age appears to have a considerable impact on
RS evolution.

In the present study, around 60% of non-EPC type
patients had HILs in insular regions. Several reports
have described insular changes in RS, including ini-
tial inflammatory lesions in two of 13 patients (Bien
etal., 2002b), HILs in three of seven patients (Kim et al.,
2002), HiLs in eight of 13 patients (Chiapparini et al.,,

2003) and frequent atrophic changes at onset (Granata
et al, 2003). However, it is unclear why the insula
is susceptible to autoimmune inflammation in RS. In
a patient with postinfectious autoimmune-mediated
encephalitis, HILs on MRI and contrast enhancement
on computed tomography were found in the insu-
lar cortex (Joos et al., 2003). The blood-brain barrier
in the insular cortex may be vulnerable to inflamma-
tory factors. Further studies are needed to confirm the
frequent involvement of the insula.

Conclusion

The present study indicates that dynamic evolutio-
nary changes in MRI lesions (regression, fluctuation
and expansion of HiLs) may be a diagnostic feature
of RS. I
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KEYWORDS Summary To clarify the value of versive seizures in lateralizing and localizing the epilepto-
Versive seizure; genic zone in patients with occipital lobe epitepsy, we studied 13 occipital lobe epilepsy patients
Occipital lobe with at least one versive seizure recorded during preoperative noninvasive video-EEG monitor-
epilepsy; ing, who underwent occipital lobe resection, and were followed postoperatively for more than
Lateralizing sign 2 years with Engel’s class | outcome. The videotaped versive seizures were analyzed to compare

the direction of version and the side of surgical resection in each patient. Moreover, we exam-
ined other motor symptoms (partial somatomotor manifestations such as tonic and/or clonic
movements of face and/or limbs, automatisms, and eyelid blinking) associated with version.
Forty-nine versive seizures were analyzed. The direction of version was always contralateral
to the side of resection except in one patient. Among accompanying motor symptoms, par-
tial somatomotor manifestations were observed in only five patients. In conclusion, versive
seizure is a reliable lateralizing sign indicating contralateral epileptogenic zone in occipital
lobe epilepsy. Since versive seizures were accompanied by partial somatomotor manifestations
in less than half of the patients, it is suggested that the mechanism of version in occipital lobe
epilepsy is different from that in frontal lobe epilepsy.

© 2011 Elsevier B.V. All rights reserved.

Introduction

Eye and/or head deviation is frequently observed during

epileptic seizures, and the lateralizing significance of these

symptoms has been a topic of debate (Ochs et al., 1984;
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fax: +81 54 247 9781. the diagnosis of OLE, and detailed studies using video-EEG
E-mail address: n-usui@szec.hosp.go.jp (N. Usui). monitoring of objective seizure symptoms in OLE are rare
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Table 1 Clinical characteristics of 13 patients.
Patient  Age at onset Age at surgery Aura EEG Laterality Histology Follow-up Outcome (Engel)
(years) (years) of lesion (years)
interictal fctal
1 15 28 elementary visual LtO, Lt T LtT Lt cephalocele 15 Id
2 9 17 cephalic Lt pT-0 Lt pT-O Lt cb 12 b
3 6 17 elementary visual, RtO Rt O Rt D 12 lc
ocular sensation
4 7 17 visual illusions RtT Rt pT-O Rt ulegyria 10 Ic
5 9 17 none Lt mT-pT, Rt O Lt pT Lt CcD 8 Id
6 9 26 blurred vision Lt aT, Rt aT Lt T-P Lt Cb 7 la
7 8 22 amaurosis, blurred Rt aT, Rt O Nonlateralizing Rt ulegyria 7 la
vision
8 5 28 cephalic, RtO,RtT LT Rt ulegyria 6 lc
amaurosis{rare)
9 3 14 amaurosis Lt O-pT Lt O-pT Lt o)) 5 Id
10 11 17 epigastric, visual Lt aT-mT Lt aT-mT Lt DNT 5 la
illusions,
somatosensory
11 9 35 chilly feeling, Bil T LeT Rt ulegyria 4 lc
nausea
12 5 28 none RtT Rt hemisphere Rt ulegyria 3 la
13 2 13 visual illusions Rt O Rt hemisphere Rt ulegyria 3 la

CD: cortical dysplasia, DNT: dysembryoplastic neuroepithelial tumor, Rt: right, Lt: left, Bil: bilateral, aT: anterior temporal, mT: mid temporal, pT: posterior temporal, T: temporal, O:
occipital, P: parietal.
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Table 2 The direction and character of version, and association of version with other motor activities.

Version Other motor activities accompanying version
Patient Number of Direction tonic or clonic None Partial Automatism Blinking
seizures somatomotor
1 contralateral® clonic 3 0 0 0
2 5 contralateral both 3 2 0 0
3 2 contralateral both 0 0 1 2
4 3 contralateral tonic 3 0 0 0
5 4 contralateral® both 0 4 0 0
6 5 contralateral tonic 1 0 4 0
7 4 contralateral both 0 4 0 0
8 4 bidirectional, both 3 1 0 0
contralateral
9 7 contralateral both 0 7 0 1
10 4 contralateral tonic - clonic 0 0 4 2
11 3 contralateral® clonic 0 0 3 0
12 2 contralateral tonic 0 0 0 2
13 3 contralateral both 3 0 0 0

@ Preceded by ipsilateral head turning.

None =without somatomotor manifestation, automatism, or blinking.

(Fogarasi et al., 2003; Munari et al., 1984; Williamson et al.,
1992). The propagation of ictal discharges into the frontal
eye field (FEF) is generally considered to be responsible
for versive movements in OLE, however, the true patho-
physiology and lateralizing significance of version has not
been clarified. In this study, videotaped versive seizures in
patients who were successfully treated by occipital lobe
resection were analyzed retrospectively to confirm the value
of version in lateralizing and localizing epileptogenic zone,
and to clarify pathophysiology of version.

Methods

A total of 40 patients in our Center underwent occipital lobe
resection for the treatment of intractable epileptic seizures
as of December 2008. Of the 40 patients, 13 who had at
least one versive seizure recorded during preoperative non-
invasive video-EEG monitoring, and were followed for more
than 2 years with Engel’s class | outcome were included in
the present study (Table 1). The ages at seizure onset ranged
from 2 to 15 (mean 7.5) years and ages at surgery from 13 to
35 (mean 21.5) years. The postoperative follow-up durations
ranged from 3 to 15 (mean 8.7) years.

Nine patients had visual auras including amaurosis or
blurred vision in four, illusions in three, and elementary
visual hallucination in two. Two patients had no aura. In
the remaining two patients without visual aura, one had
cephalic auras, and another had autonomic auras charac-
terized by chilly feeling and nausea. Interictal EEG revealed
epileptiform discharges in the temporal or posterior regions
on the lesion side in ten patients. In the remaining three
patients, epileptiform discharges were seen bilateral inde-
pendently. Ictal EEG showed regional or lateralized seizure
activities on the lesion side in ten patients. In two patients,
ictal discharges were predominant in the contralateral tem-

poral region. Ictal discharges were nonlateralizing in the
remaining patient.

Histopathology of resected specimens revealed ulegyria
in six patients, cortical dysplasia in five, dysembryoplas-
tic neuroepithelial tumor in one, and cephalocele in one.
According to the definition by Wyllie et al. (1986), ver-
sive seizures are defined as clonic or tonic head and eye
deviations, unquestionably forced and involuntary, result-
ing in sustained unnatural positioning of the head and
eyes. Epileptic nystagmus (Beun et al., 1984) was excluded.
The direction of versive movements and the side of sur-
gical resection were compared in each patient. Moreover,
other motor symptoms (partial somatomotor manifestations
such as tonic and/or clonic movements of face and/or
limbs, automatisms, and eyelid blinking) that preceded or
appeared simultaneously with version were analyzed, and
motor symptoms that appeared after versive movements
were excluded from analysis.

Results

Forty-nine versive seizures were analyzed. Table 2 shows the
number of versive seizures in each patient, the direction and
character (tonic or clonic) of versive movements, and the
presence or absence of other motor symptoms.

Both head and eye versive movements were observed
except one seizure of Patient 2 with isolated eye version.

In 12 patients, the direction of versive movements was
always contralateral to the side of surgical resection. In
three (Patients 1, 5, 11) of them, version was preceded
by ipsilateral non-versive head and eye turning. For exam-
ple, in Patient 5 who had an epileptogenic lesion in the
left occipital lobe, his head was first turned to the left at
about 90°. About 20's later, this was followed by clonic move-
ments of the right arm and face, and versive movements of
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the head and eyes to the right. Then generalized jerking
started. In the remaining patient (Patient 8), four versive
seizures were recorded. In two of the four seizures, versive
movements were directed towards the side contralateral to
the resection, whereas ipsiversive movements interrupted
contraversive movements in the remaining two seizures.

As for the character of versive movements, it was both
tonic and clonic in seven patients, tonic followed by clonic
in one, tonic only in three, and clonic only in two.

Partial somatomotor manifestations (partial tonic and/or
clonic movements of face and/or limbs) accompanying ver-
sion were observed in five of 13 patients. In three of the five
patients, versive movements were always accompanied by
clonic movements of the arm on the side to which version
was directed. Eight patients had no accompanying partial
somatomotor manifestations. Automatisms were associated
with versive movements in four patients: two showed man-
ual automatisms, one had manual and oral automatisms,
and one crossed his arms over his chest and wiggled his
body during version. Partial somatomotor manifestations
and automatisms never appeared simultaneously. In four
patients, eyelid blinking preceded version or occurred simul-
taneously with version.

Discussion

Wyllie et al. (1986) defined versive seizures as clonic or
tonic head and eye deviations, unquestionably forced and
involuntary, resulting in sustained unnatural positioning of
the head and eyes. They studied 37 patients who had head
and eye turning during 74 spontaneous epileptic seizures
and correlated videotaped seizures with the EEG location
of seizure onset. Contralateral versive head and eye move-
ments occurred during 61 seizures in 27 patients comprising
10 with frontal foci, 14 with temporal foci, two with pari-
etal foci, and one with occipital focus. No ipsilateral versive
movements were observed. They suggested that version was
primarily due to transcortical propagation of the seizure dis-
charge to frontal contraversive centers in the hemisphere of
seizure onset.

In OLE, the direction of version is generally consid-
ered to be contralateral to the epileptogenic zone. Ludwig
and Ajmone-Marson (1975) reported that the direction of
version was always contralateral to the EEG foci in the
occipital region; however, their study was not based on
video-EEG monitoring. Rosenbaum et al. (1986) studied a
man with repeated seizures characterized by deviation of
the head and eyes to the left, and demonstrated a right
occipital focus on ictal EEG. Munari et al. (1984) reported
49 seizures with early ocular deviation during stereo-EEG
investigations of 16 patients, and reported that the ocu-
lar deviation was contralateral to the discharge in 48 of
49 seizures. In the study of Williamson et al. (1992), how-
ever, eye deviation was observed in 16 of 25 patients who
underwent OLE surgery; the direction was contralateral to
the seizure foci in 13 cases, and ipsilateral in the remaining
three. In our study, we carefully analyzed the videotaped
versive seizures of 13 patients in whom location and later-
ality of the epileptogenic zone were proven by the results
of surgery. In 12 of 13 patients, versive movements were
always directed towards the side contralateral to the epilep-

togenic zone. Therefore, it can be concluded that version
has lateralizing significance also in OLE. In the remaining
patient (Patient 8), version was directed contralateral to the
epileptogenic zone in two of four recorded versive seizures,
whereas ipsiversive movements interrupted contralateral
versive movements in the remaining two seizures. In another
three patients, ipsilateral non-versive head and eye turning
preceded contralateral version. Although the mechanisms of
these phenomena are unknown, inhibition of the ipsilateral
hemisphere may cause ipsilateral non-versive turning due to
hemineglect (Kernan et al., 1993).

Version may be associated with seizures arising from any
cortical region. The localizing value of version has not been
clarified, and the character of version in OLE has not yet
been identified. In the study of Munari et al. (1984), ocu-
lar deviation was ‘tonic’ in most cases (44 of 49 seizures).
However, it is known that both saccadic and smooth eye
movements are evoked by electrically stimulating FEF or
supplementary eye field in monkeys (Tian and Lynch, 1996).
The parietal lobe also plays a major role in both sac-
cades and smooth pursuit (Shibutani et al., 1984; Goldberg,
2000). In our patients with OLE, both tonic and clonic com-
ponents were observed. Therefore, the character of eye
movements does not differentiate the location of seizure
onset. As regards the timing of version onset, Bleasel et al.
(1997) reported that version occurs earlier in extratempo-
ral seizures than in temporal seizures. Early onset of version
may suggest extratemporal seizure focus, but does not dif-
ferentiate frontal lobe epilepsy from parietal or occipital
lobe epilepsy. As for the accompaniment of other motor
symptoms with version, of ten patients with frontal lobe foci
included in the study of Wyllie et al. (1986), posturing and
clonic movements of the arm were observed during version
in six, and tonic or clonic contraction of the face was seen
during version in eight. On the contrary, we observed par-
tial somatomotor manifestations (partial tonic and/or clonic
movements of face and/or limbs) accompanying version
in only 5 of 13 patients with OLE, and partial somatomo-
tor manifestations invariably accompanied version in only
three patients. Partial somatomotor manifestations associ-
ated with version was much less frequent in patients with
OLE than in those with frontal lobe epilepsy studied by Wyllie
et al. (1986). Based on the findings from cortical stimula-
tion, activation of the FEF (Foerster, 1931; Godoy et al.,
1990) or the supplementary eye field is generally consid-
ered to be responsible for versive movements. Also in OLE,
propagation of the ictal discharge into frontal contraversive
areas has been suggested to be the most important mech-
anism of version. As regards the involvement of cortices
posterior to the central sulcus, activation of intraparietal
area (Muri et al., 1996) or striate cortex (Bodis-Wollner
et al., 1997) during voluntary saccades has been reported
using functional MRI. Penfield and Jasper (1954) elicited
contralateral eye deviation by stimulating Brodmann’s area
19. Our finding that versive movements were accompanied
by partial somatomotor manifestations in less than half of
our patients contradicts the theory that frontal propagation
is the main mechanism of version in OLE. Horizontal ocu-
lar movements are mediated by the paramedian pontine
reticular formation (PPRF), which receives parallel input
from the FEF and the superior colliculus (Schiller et al.,
1980). The superior colliculus receives converging inputs
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from frontal, prefrontal, parietal, temporal, and occipital
cortices (Sparks and Nelson, 1987). Therefore, two path-
ways may convey impulses for conjugate eye movements
during cortical stimulation or in seizures: (1) extrafrontal
cortex — frontal cortex— PPRF; and (2) cortex — superior
colliculus — PPRF (Blume, 2001). In seizures arising from
the occipital lobe, version may be elicited via the superior
colliculus and PPRF without engaging frontal contraversive
areas, although frontal propagation may play a major role
in some patients.

In conclusion, versive seizure is a reliable lateralizing sign
indicating contralateral epileptogenic zone in OLE. Since
versive seizures were accompanied by partial somatomotor
manifestations in less than half of the patients, it is sug-
gested that the mechanism of version in OLE is different
from that in frontal lobe epilepsy.
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Three Children with Rasmussen Encephalitis Showing Marked Improvement in
Daily Life Activity after Functional Hemispherectomy

Mutsuki Shioda, MD, Hirokazu Oguni, MD, Yasushi Ito, MD, Taku Ochiai, MD, Tomokatsu Hori, MD, Ayako Muto, MD,
Satora Takahashi, MD, Akie Miyamoto, MD, Hitoshi Osaka, MD and Makiko Osawa, MD
Departments of Pediatrics (MS, HO, YI, AM, MO) and Neurosurgery (TO, TH) , Tokyo Women’s Medical University,
Tokyo | Department of Pediatrics, Tokyo Women's Medical University Yachiyo Medical Center; Yachiyo,
Chiba (AM) ; Department of Pediatrics, Asahikawa Medical College, Asahikawa, Hokkaido (ST) |
Department of Pedlatrics, Asahikawa Habilitation Center for Disabled Children, Asahikawa, Hokkaido (AM)
Department of Neurology, Kanagawa Children’s Medical Center, Yokohama, Kanagawa (HO)

We investigated seizure, intelligence quotient (IQ), and neurological outcomes including the process of motor function recovery
afier functional right hemispherectoray in 3 children with Rasmussen’s encephalitis (RE). Before the procedure, they were unable to
walk, nor sit without support due to progressive worsening of left hemiplegia and relentless epilepsia partialis continna (EPC) of the left
extremities, which were refractory to antiepileptic drug and immunological treatment. After functional right hemispherectomy, EPC com-
pletely disappeared, although complete left hemiplegia was sustained. However, they recovered up to being able to walk independently
with assistance devices, and to have an ordinary life with family support within 1.5 to 5 months through rehabilitation. At the same time,
the interictal EEG improved on the unaffected side of hemisphere, exhibiting a posterior alpha rhythm. Their IQ also improved, and they
were able to attend school. Early functional hemispherectomy should be considered before patients with RE are left in a serious condition
due to progressive worsening of hemiplegia and seizures refractory to the available treatment.

No To Hatratsu 2011 :43:373-7
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