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Seizures in patients with cerebral hemiatrophy:
A prognostic evaluation
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Abstract

Purpose: Cerebral hemiatrophy is a common childhood disease. It clinically manifests with seizures, hemiparesis and mental retardation.
Materials and Methods: In this prospective study, previously untreated patients with seizures and cerebral hemiatrophy were recruited.
Cerebral hemiatrophy was diagnosed on the basis of hemispheric ratio. Patients with acquired hemiconvulsion, hemiplegia, and epilepsy
(HHE) syndrome were included in group A. Group B included patients with congenital HHE syndrome. Patients were followed up for
6 months for seizure recurrence. Results: Out of 42 patients 26 were in group A and 16 were in group B. After 6 months, there was
significant reduction in seizure frequency (P < 0.0001) in both the groups. At least 50% reduction in seizure frequency was noted in all
the patients. Complete seizure freedom was observed in 15 (35.7%) patients. Seizure recurrences were significantly higher (P = 0.008)
in group A. On univariate analysis, predictors of seizure recurrences were history of febrile seizures (P = 0.013), hippocampal sclerosis
(P = 0.001), thalamic atrophy (P = 0.001), basal ganglia atrophy (P = 0.001), cerebellar atrophy (P = 0.01), ventricular dilatation
(P = 0.001), epileptiform discharges at presentation (P = 0.023), complex partial seizures (P = 0.006) and status epilepticus (P = 0.02).
On multivariate analysis, hemispheric ratio was the only significant factor for seizure recurrence. Conclusion: Patients with congenital
hemiatrophy had better seizure control than that in patients with HHE syndrome.

Key Words

Cerebral hemiatrophy, childhood epilepsies, epilepsy, epilepsy syndrome, hemiconvulsion, hemiplegia, febrile seizures, seizure

For correspondence:
Prof. Ravindra Kumar Garg, Department of Neurology, King George Medical University, Lucknow - 226 003,
Uttar Pradesh, India. E-mail: garg50@yahoo.com

Ann Indian Acad Neurol 2015;18:39-44

Introduction (HHE) syndrome is an important cause of acquired

cerebral hemiatrophy.! HHE syndrome is diagnosed
Cerebral hemiatrophy, a disease of childhood, is characterised when cerebral hemiatrophy is associated with childhood
clinically by seizures, hemiparesis and mental retardation.? febrile seizure or prolonged seizures and hemiparesis
Dyke, Davidoff, and Masson, in 1933, described the plain within seven days of seizure followed by delayed onset
skull radiographic and pneumoecephalographic changes, of partial seizure.”” The exact mechanism of cerebral
in a series of nine patients, characterized by hemiparesis, hemiatrophy is poorly understood. Two mechanisms have

been proposed; vascular insult resulting in focal cerebral
destruction and a prolonged childhood febrile seizures
resulting in more diffuse or multifocal neuronal loss. The
term cerebral hemiatrophy encompasses several etiological
entities. 3619

seizures, facial-asymmetry, and mental retardation.?
Alpers and Dear recognized that this condition could be
divided into congenital and acquired. A common etiology
for congenital cerebral hemiatrophy is usually a large remote
ischemic or hemorrhagic stroke during perinatal period.
The secondary type often results from a cerebrovascular
lesion, inflammatory process, or cranial trauma in early
childhood.!"! Hemiconvulsion, hemiplegia, and epilepsy

Most of the information about cerebral hemiatrophy is
available either in form of case reports or small case series.
In this study, we aimed to prospectively evaluate the seizure
pattern and 6 month seizure outcome in patients of cerebral
EAscsssthisericieonline NN hemiatrophy.
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This prospective observational study, approved by the
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institutional ethics committee, was conducted in the
Department of Neurology, King George’s Medical University
Lucknow, India from November 2010 to September 2013.
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Informed consent was obtained from parents/guardians, before
including the patient into the study.

In this study, we included previously untreated patients
with seizures and possible cerebral hemiatrophy on visual
evaluation of computed tomography. Cerebral hemiatrophy
was, subsequently, confirmed on the basis of cerebral
hemispheric ratio estimation. Hemispheric ratio was calculated
by a method described by Bien and co-workers in patients
with Rasmussen’s encephalitis.””) We used magnetic resonance
(MR) images to calculate hemispheric ratio. In this method,
cerebral MR imaging slice showing the Sylvian fissure and
third ventricle was photographed. Sylvian fissure was taken
as landmark, because perisylvian tissue is usually strongly
affected by the atrophic process in patients with cerebral
hemiatrophy (other than those caused by Rasmussen’s
encephalitis). Cerebral hemispheres were manually segmented
into right and left halves, using image processing software,
Adobe Photoshop CS3, Version 10.0 (Adobe Photoshop Inc.,
USA). Segmented halves were then turned into black color
and measured in pixels with the help of software “Image ]
1.45s” (Wayne Rasband, National Institute of health, USA).
Thresholding resulted in a “binary” image. Black pixels were
the region of interests representing brain parenchyma; white
pixels were background. Using the ‘Analyze Particles’ function,
the size of each hemisphere (in pixels of the scanned picture)
was determined. The ratio of the pixels of the affected and the
unaffected hemisphere was computed. Values less than <1.0
were taken as criteria for cerebral hemiatrophy.**?! [Figure 1].

Detailed history from parents was taken with particular
attention to prenatal, perinatal and postnatal events,
developmental milestones, history of childhood febrile
seizures, trauma, focal neurologic deficits and mental
retardation. All available records were checked. On the
basis of history provided by the parents and previous record
available, patients were divided into two groups. Group A
included patients of acquired HHE syndrome. This group
included previously healthy child who were reported
developmentally normal till they had a prolonged episode of
seizures in the setting of fever.” Group B included patients
with congenital cerebral hemiatrophy. Parents noticed
disability immediately after birth. Patients with prolonged
exposure to anti-epileptic drug, progressive hemiparesis
with seizure, space occupying lesion on imaging, pregnant
or lactating and inability to undergo magnetic resonance
imaging (MRI) were excluded. We did not include patients
with Rasmussen’s encephalitis.

Seizure semiology was defined according to the International
League Against Epilepsy classification.”” Febrile seizure
was defined as a seizure occurring in childhood between 1
month and 5 years of age, associated with a febrile illness
not caused by an infection of the central nervous system,
without previous neonatal seizures or a previous unprovoked
seizure and not meeting criteria for other acute symptomatic
seizures.*»! Hemiparesis was graded according to the
motor item scale of the NIH Stroke Scale (NIHSS) for arm or
leg (whatever was more paretic; 0 = no drift; 1 = limb drift;
2 = some effort against gravity; 3 = no effect against gravity;
4 =no movement). Disability was graded on modified Rankin
Scale (MRS).[2627]

Intelligence quotient was determined by experienced
psychologists in all patients. MISIC (Indian adaptation of
the Wechsler’s Intelligence Scale for Children, Malin) was
used between age-group 5-16 years.?>* This scale is used
widely in testing the intelligence in children of age between
50-16 years. It provides a Full Scale intelligence quotient, a
verbal intelligence quotient and a performance intelligence
quotient. The reliability and validity of this instrument is well
established. In the age group 3-5 years Seguin Form Board
test was used.”® Above 16 years “Wechsler Adult Intelligence
Scale III"” was used.”” Categorization of Intelligence was done
by intelligence quotient range contained in the DSM-IV-TR.
The DSM-IV-TR lists types of mental retardation. Mild was
defined as an intelligence quotient level of 50-70. Moderate if
intelligence quotient level was 35-40 to 50-55. Severe between
20-25 to 35-40 and profound below 20-25 (http://behavenet.
com/mental-retardation).

Allenrolled patients were also subjected to electroencephalogram
(EEG). Sixteen channel EEG was done with 10-20 international
system of electrode placement (Clarity Brain Tech 40; Clarity
Medical Private Limited, Mohali, India). The EEG was evaluated
for presence of epileptiform discharges which included
spikes, sharp, spike-wave or sharp wave complexes, voltage
asymmetry, slowing of background activity and lateralization.

MRI brain was performed using Signa Excite 1.5 Tesla
instrument (General Electric Medical Systems, Milwaukee,
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Figure 1: Calculation of hemispheric ratio as described by Bien
and co-workers 20
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WI, USA). The scans were reviewed by an experienced
neuroradiologist, who was unaware of patient’s clinical
details. Each MRI was evaluated for the presence of focal
signal intensity abnormalities in the cortex or white matter of
the affected hemisphere, atrophy of the ipsilateral thalamus
or contralateral cerebellum, compensatory calvarial changes
of ipsilateral skull thickening and sinus overgrowth. Mesial
temporal sclerosis were defined as abnormal morphology,
volume loss, or abnormally increased signal intensity in the
hippocampus on T2-weighted images and 3D spoiled-gradient
recalled echo (SPGR) images.-3

All the patients were given oxcarbazepine, at a dose according
to their body weight. Oxcarbazepine (10 mg/kg) was given in
2 divided doses.P>¥!If a patient developed seizure recurrence,
then the dose of oxcarbazepine was further increased (up to
20 mg/Kg, not exceeding 600 mg/day) or if seizures were not
controlled with maximum oxcarbazepine dosage schedule,
clobazam (5-10 mg per day) was added. Antiepileptic drug level

Patients with hemiparesis and seizure in the age group 0-18 years screened
(n=55)

Excluded (n=7) as the hemispheric
ratio >0.99

A 4
Patients assessed for eligibility (n=48)

Patients excluded (n=3)
Prolonged exposure to AEDs (n=2)
Pregnant (n=1)

v
Patients enrolled (n=45) |

—‘ Patients lost to follow up (n=3) |
4
Group B (n=16)

' Controlled (n=5) |

Uncontrolled (n=21) | I Controlled (n=10) |

Uncontrolled (n=6) |

Figure 2: Flow diagram of the study

estimations were not performed. All patients were followed for
6 months. The seizure frequency, degree of hemiparesis and
disability were assessed at each visit. Seizure controlled was
defined as complete absence of seizure.* The factors associated
with seizure control were analysed.

The statistical analysis was performed with the use of
Statistical Package for Social Sciences, Version 16.0 for
Windows (SPSS, Chicago, IL, USA) and Microsoft Excel.
Univariate analysis was performed by Chi-square test for
non-parametric data and student’s t test for independent
variables for parametric data and relative risks with 95%
confidence interval (CI) were ascertained. For multivariate
analysis, binary logistic regression was performed to see the
impact of individual predictors of seizure control. Statistical
significance was defined at a P value of <0.05 and wherever
analysis was done it was two-tailed.

Results

Out of 48 patients that were recruited, three were excluded and
three patients lost to follow-up. Finally, there were 26 patients
were in group A and 16 patients in group B [Figure 2] The
baseline characters of patients of both the groups have been
shown in the Table 1.

Involvement of left cerebral hemisphere was insignificantly
more frequent. Partial seizures with or without secondary
generalization was the most frequent seizure types encountered
in both the groups. Mean age of seizure onset was significantly
lower in group B. There was no significant association
between types of seizure and mean hemispheric ratio. Severe
and profound mental retardation was found in group A
only. Hemispheric ratio was significantly correlated with IQ
(P <0.0001). EEG was abnormal in 29 (69%) of the patients.
Twenty-two patients had diffuse and multifocal abnormalities.
In remaining seven patients the abnormalities were unilateral
[Figure 3]. Most common MRI finding was ipsilateral
ventricular dilatation, present in 59.5% (1 = 25) of the patients.
Other imaging abnormalities were focal cortical atrophy,
hippocampal atrophy, white matter abnormalities, ipsilateral
thalamic atrophy, ipsilateral basal ganglia atrophy, contralateral
cerebellar atrophy and compensatory calvarial changes. History
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Figure 3: Electroencephalography showing focal and generalised epileptiform discharges in patient with right hemiatrophy
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Table 1: Baseline characteristics of patients of epilepsy having cerebral hemiatrophy

Characteristics Group A Group B Total x P-value
(n=26) (%) (n=16) (%) (n=42) (%)

Demographic Profile

Age (years; Mean + SD) 10.88+4.65 10.81+5.51 10.9+4.9 T=0.045 0.964
Male: Female 15:11 9:7 24:18 0.008 1.000
Age at first seizure (Mean +SD; in years) 4.61x1.41 2.62+1.54 3.85%1.74 T=4.274 <0.0001
Affected hemisphere (Left: Right) 15:11 (1.4) 9:7 (1.3) 24:18 (1.3) 0.008 1.000

Clinical Features
Hemiparesis (NIH motor scale )

0 —_ —_ —
1 - 3(18.8) 3(7.1) 5.25 0.049
2 5(19.2) 7 (43.7) 12 (28.6) 2.918 0.158
3 15 (57.7) 4(25) 19 (45.24) 4.27 0.057
4 6(23.1) 2 (12.5) 8(9.5) 0.719 0.688
Disability (modified Rankin Scale)
MRS 0 - - -
MRS 1 1(3.9) 1(6.3) 02 (4.8) 0.126 1.000
MRS2 3 (11.5) 1(6.3) 04 (9.5) 0.321 1.000
MRS3 19 (73.1) 12 (75) 31(73.8) 0.019 1.000
MRS4 3 (11.5) 2 (12.5) 05 (11.9) 0.009 1.000
Seizure type
Partial motor 19 (73.1) 10 62.5) 29 (69.1) 0.518 0.510
Secondary generalized 13 (50) 8 (50) 21(50.0) 0.000 1.000
Complex partial 13 (50) 2 (12.5) 15 (35.7) 6.067 0.020
Generalized tonic-clonic 1(3.9) 1(6.3) 2 (4.8) 0.126 1.000
Status epilepticus 13 (50) 3(18.8) 16 (38.1) 4.102 0.056
Seizure frequency in last 2 month (preceding inclusion) 8 7 13 0.129 1.000
History of febrile seizures 26 (100) 4 (25) 30 (71.4) 27.3 0.0001
Category of Intelligence
IQ (Mean + SD) 55.65+8.79 59.62+7.42 54.95+8.43 Z=-1273 0.203
Borderline 0 1(6.3) 1(2.4) 1.665 0.381
Mild 21(80.8) 13 (81.3) 34 (80.9) 0.001 1.000
Moderate 4 (15.4) 2 (12.5) 6 (14.3) 0.067 1.000
Severe 1(3.9) 0 1(2.4) 0.630 1.000
Imaging features
Hemispheric ratio (Mean £ S.D) 0.82+0.15 0.86+0.10 0.84+0.14 T=-1070 0.291
MRI
Hippocampal sclerosis 16 (61.5) 0 16 (38.1) 15.905 <0.0001
Focal cortical abnormality 5(19.2) 15 (93.8) 20 (47.6) 22.051 0.001
White matter abnormality 7 (26.92) 15 (93.75) 22 (52.38) 17.733 0.001
|/L Thalamic atrophy 19 (73.9) 2 (12.5) 21(50.0) 14.538 0.001
|/L Basal ganglia atrophy 18 (69.2) 3(18.7) 21(50.0) 10.096 0.004
C/L Cerebellar atrophy 15 (57.7) 2 (12.5) 17 (40.5) 8.396 0.004
Compensatory calvarial changes 10 (38.46) 4 (25) 14 (33.33) 0.808 0.505
I/L ventricular enlargement 18 (69.2) 7 (43.7) 25 (59.5) 2.669 0.121
EEG
Normal 6 7 13 (30.9) 1.981 0.187
Generalized and multifocal epileptiform discharges 17 5 22 (52.3) 4.627 0.055
Lateralized epileptiform discharges 3 4 7 (16.6) 1.292 0.397

Group A = Acquired HHE syndrome, Group B = Congenital HHE syndrome, EEG = electroencephalography, MRI = Magnetic resonance imaging, 1Q = Intelligence
quotient, I/L = Ipsilateral, C/L = Contralateral, MRS = Modified Rankin scale, NIH = National institutes of health

of febrile seizures were significantly (P =0.001) correlated with frequency was noted in all the patients of both the group.
hippocampal atrophy. Complete seizure freedom was observed in 15 (35.7%)

patients, most of these patients belonged to group B. All
After 6 months, there was significant reduction in seizure patients, who were in seizure-free group, received only
frequency (P < 0.0001). At least 50% reduction in seizure oxcarbazepine. Seizure recurrences were noted in 64.3%
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(27) of patients. Clobazam was added in only in 10 patients
of group A (seizure frequency not reduced with 600 mg
oxcarbazepine). Addition of clobazam led to a 50% reduction
in seizure frequency.

A significantly higher proportion of group A patients, in
comparison to group B, continue to had seizure recurrences
(81% versus 38%; P = 0.008). On univariate analysis the
predictors of seizure recurrences were history of febrile seizures
(P=0.013), hemispheric ratio (P =0.01), hippocampal sclerosis
(P =0.001), ipsilateral thalamic atrophy (P = 0.001), ipsilateral
basal ganglia atrophy (P = 0.001), contralateral cerebellar
atrophy (P =0.01), ipsilateral ventricular dilatation (P =0.001),
epileptiform discharges at presentation (P = 0.023), complex
partial seizures (P = 0.006) and status epilepticus (P = 0.02)
[Figure 4]. On multivariate analysis, hemispheric ratio was
the only significant factor associated with seizure recurrence.

Discussion

In present study, we evaluated the seizure pattern and seizure-
related prognosis in patients with cerebral hemiatrophy.
Cerebral hemiatrophy was categorized in two groups,
congenital HHE syndrome and acquired HHE syndrome.
All these patients of rural background did not receive
medical attention. In all these patients antiepileptic treatment
was started for the first time. Our study demonstrated
that seizure frequency was significantly less following
treatment with antiepileptic drugs, however, complete seizure
freedom was observed only in 15 patients. Several clinical,
electroencephalographic and neuroimaging features were
associated with seizure recurrence. We observed that seizures
were more difficult to control in patients with acquired HHE
syndrome, in comparison to congenital HHE syndrome.
Seizures, in patients with acquired HHE syndrome, are partial
type originating from affected hemisphere. Seizures may also
be partial with secondarily generalized type. In majority of
the patients, seizures developed 1-3 years after the episode of
febrile convulsions. Our findings suggested that seizures were

Group
Log rank test, p=0.001

Group A

—— Group A-censored
—— Group B-censored

0.8

0.41

0.2

0.09

200 3.00 4.00 500 6.00

Time (in months)

Figure 4: Kaplan Meier curve showing better seizure-related
prognosis in patients with congenital hemiatrophy in comparison
that in patients with acquired HHE syndrome

difficult to control in patients with extensive neuronal loss.**#!l
A major limitation to our study was a short follow up period,
with an extended follow up a clearer seizure pattern would
have emerged.

We in our study levelled symptomatic and idiopathic as
acquired and congenital respectively. Originally, HHE
syndrome was categorized in to two groups (symptomatic
and idiopathic). Idiopathic HHE syndrome is only associated
with fever and presumed extra-cranial infection while the
symptomatic type is associated with fever as well as some
identified, predisposing factor (head trauma, intracranial
infection, or cerebral vascular disease).’**?l However,
Gastaut and co-workers, noted that this condition need
to be distinguished from other infantile hemiplegia and
epileptic conditions, occurring during the same age period,
but resulting from perinatal (like obstetrical trauma) or
antenatal pathology.”! Criteria for idiopathic variety were
presence of hyperthermia, absence of prolonged coma
of neurological deficit except hemiplegia along with no
evidence of any specific aetiology, variable neuroradiological
sequelae (normal pneumoencephalogram, global ventricular
dilatation, unilateral or segmental ventricular dilatation and
no porencephaly or thrombosis) and presence of temporal
lobe epilepsy of late-onset. In patients with symptomatic
HHE syndrome epilepsy occurred earlier and was partial
onset with secondary generalised type.[*! Possibly, frequently
associated mesial temporal and hippocampal sclerosis results
in refractory difficult to control epilepsy in patients with
HHE syndrome.

HHE syndrome results after an episode of prolonged focal
febrile convulsion in infancy and early childhood, with
unilateral predominance. Neuroimaging studies have
demonstrated unilateral oedematous swelling of the epileptic
hemisphere at the time of initial status epilepticus. This acute
phase subsequently results in cerebral hemiatrophy and
appearance of epilepsy.* The exact mechanisms responsible
for the development of HHE syndrome are not known. Some
pathological studies have suggested that cytotoxic edema
is responsible for neuronal damage. In patient with initial
hemiconvulsion-hemiplegia syndrome, possible mechanisms
that play a role in the development of later epilepsy include
delayed cell death induced by cytotoxic edema and/or
thalamic dysfunction causing a disruption of thalamo-cortical
circuit.® A recent study analysed the characteristics of
epilepsies as the sequelae of acute febrile encephalopathy with
prolonged convulsions during childhood. Sixteen patients
were retrospectively reviewed. These patients experienced
febrile encephalopathy at the age of 11 months to 4 years.
Five patients had unilateral lesions that manifested the
phenotype of HHE syndrome. Epilepsy emerged with a latent
period of 2 months to 2 years after the acute phase of febrile
encephalopathy.*¥

In conclusion, patients with congenital hemiatrophy had
better seizure control than that in patients with acquired HHE
syndrome. More could be done, in these patients with difficult
to control epilepsy, in optimizing medical therapy with anti-
epileptic drugs with a longer follow up period.

Annals of Indian Academy of Neurology, January-March 2015, Vol 18, Issue 1



44

Jaiswal, et al.: Seizures in cerebral hemiatrophy

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Alpers BJ, Dear RB. Hemiatrophy of the brain. J Nerv Ment Dis
1939;89:653-71.

Atalar MH, Icagasioglu D, Tas F. Cerebral hemiatrophy (Dyke-
Davidoff-Masson syndrome) in childhood: Clinicoradiological
analysis of 19 cases. Pediatr Int 2007;49:70-5.

Dyke CG, Davidoff LM, Masson CB. Cerebral hemiatrophy with
homolateral hypertrophy of the skull and sinuses. Surg Gynecol
Obstet 1933;57:588-600.

Garg RK, Karak B. Cerebral hemiatrophy: A possible etiological
relation with febrile seizures. Indian Pediatr 1998;35:79-81.
Gastaut H, Poirier F, Payan H, Salamon G, Toga M, Vigouroux M.
H.H.E. syndrome; hemiconvulsions, hemiplegia, epilepsy.
Epilepsia 1960;1:418-47.

Teal JS, Rumbaugh CL, Bergeron RT, Segall HD. Congenital
absence of the internal carotid artery associated with cerebral
hemiatrophy, absence of the external carotid artery, and
persistence of the stapedial artery. Am J Roentgenol Radium
Ther Nucl Med 1973;118:534-45.

Parker JC Jr, Gaede JT. Occurrence of vascular anomalies in
unilateral cerebral hypoplasia. “Cerebral hemiatrophy”. Arch
Pathol 1970;90:265-70.

Afifi AK, Godersky JC, Menezes A, Smoker WR, Bell WE, Jacoby
CG. Cerebral hemiatrophy, hypoplasia of internal carotid artery,
and intracranial aneurysm. A rare association occurring in an
infant. Arch Neurol 1987;44:232-5.

Sener RN, Jinkins JR. MR of craniocerebral hemiatrophy. Clin
Imaging 1992;16:93-7.

Tasdemir HA, Incesu L, Yazicioglu AK, Belet U, Glingér L. Dyke-
Davidoff-Masson syndrome. Clin Imaging 2002;26:13-7.

Jacoby CG, Go RT, Hahn FJ. Computed tomography in cerebral
hemiatrophy. AJR Am J Roentgenol 1977;129:5-9.

Brennan RE, Stratt BJ, Lee KF. Computed tomographic findings
in cerebral hemiatrophy. Neuroradiology 1978;17:17-20.

Zilkha A. CT of cerebral hemiatrophy. AJR Am J Roentgenol
1980;135:259-62.

Danziger A, Price HI. CT findings with cerebral hemiatrophy.
Neuroradiology 1980;19:269-71.

Zeiss J, Brinker RA. MR imaging of cerebral hemiatrophy.
J Comput Assist Tomogr 1988;12:640-3.

Shen WC, Chen CC, Lee SK, Ho YJ, Lee KR. Magnetic
resonance imaging of cerebral hemiatrophy. J Formos Med Assoc
1993;92:995-1000.

Dix JE, Cail WS. Cerebral hemiatrophy: Classification on the basis
of MR imaging findings of mesial temporal sclerosis and childhood
febrile seizures. Radiology 1997;203:269-74.

Narain NP, Kumar R, Narain B. Dyke-Davidoff-Masson syndrome.
Indian Pediatr 2008;45:927-8.

Pendse NA, Bapna P, Menghani V, Diwan A. Dyke-Davidoff-
Masson syndrome (DDMS). Indian J Pediatr 2004;71:943.

Bien CG, Widman G, Urbach H, Sassen R, Kuczaty S, Wiestler OD,
et al. The natural history of Rasmussen’s encephalitis. Brain
2002;125:1751-9.

Tampieri D, Melanson D, Ethier R. Imaging of chronic encephalitis.
In: Andermann F, editor. Chronic Encephalitis and Epilepsy.
Rasmussen’s Syndrome. Boston: Butterworth-Heinemann; 1991.
p. 47-60.

Proposal for revised clinical and electroencephalographic
classification of epileptic seizures. From the Commission on
Classification and Terminology of the International League Against
Epilepsy. Epilepsia 1981;22:489-501.

International League Against Epilepsy. Guidelines for
epidemiologic studies on epilepsy. Commission on Epidemiology
and Prognosis, International League Against Epilepsy. Epilepsia
1993;34:592-6.

Practice parameter: The neurodiagnostic evaluation of the child
with a first simple febrile seizure. American Academy of Pediatrics.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Provisional Committee on Quality Improvement, Subcommittee
on Febrile Seizures. Pediatrics 1996;97:769-72.

Berg AT, Shinnar S. Complex febrile seizures. Epilepsia
1996;37:126-33.

Brott T, Adams HP Jr, Olinger CP, Marler JR, Barsan WG,
Biller J, et al. Measurements of acute cerebral infarction: A clinical
examination scale. Stroke 1989;20:864-70.

Banks JL, Marotta CA. Outcomes validity and reliability of the
modified Rankin scale: implications for stroke clinical trials: A
literature review and synthesis. Stroke 2007;38:1091-6.

Malin AJ. Malin’s intelligence scale for Indian children (MISIC).
Indian J Ment Retard 1976;4:15-25.

Cole S, Burkheimer GJ, Steinberg J. Validity of Seguin formboard
with retarded children. Psychol Rep 1968;22:1143-4.

Taylor MJ, Heaton RK. Sensitivity and specificity of WAIS-III/WMS-
|1 demographically corrected factor scores in neuropsychological
assessment. J Int Neuropsychol Soc 2001;7:867-74.

Jackson GD, Berkovic SF, Duncan JS, Connelly A. Optimizing
the diagnosis of hippocampal sclerosis using MR imaging. AJNR
Am J Neuroradiol 1993;14:753-62.

Jackson GD, Connelly A, Duncan JS, Griinewald RA, Gadian DG.
Detection of hippocampal pathology in intractable partial epilepsy:
Increased sensitivity with quantitative magnetic resonance T2
relaxometry. Neurology 1993;43:1793-9.

Cook MJ. Mesial temporal sclerosis and volumetric investigations.
Acta Neurol Scand 1994;152:109-14.

Jackson GD, Kuzniecky RI, Cascino GD. Hippocampal sclerosis
without detectable hippocampal atrophy. Neurology 1994;44:42-6.
Sachdeo R, Beydoun A, Schachter S, Vazquez B, Schaul N,
Mesenbrink P, et al. Oxcarbazepine (Trileptal) as monotherapy
in patients with partial seizures. Neurology 2001;57:864-71.
Glauser T, Ben-Menachem E, Bourgeois B, Cnaan A, Chadwick D,
Guerreiro C, et al. ILAE treatment guidelines: Evidence-based
analysis of antiepileptic drug efficacy and effectiveness as initial
monotherapy for epileptic seizures and syndromes. Epilepsia
2006;47:1094-120.

Beydoun A, Sachdeo RC, Rosenfeld WE, Krauss GL, Sessler N,
Mesenbrink P, et al. Oxcarbazepine monotherapy for partial-onset
seizures: A multicenter, double-blind, clinical trial. Neurology
2000;54:2245-51.

Montenegro MA, Guerreiro CA. Role of clobazam in the treatment
of epilepsies. Expert Rev Neurother 2003;3:829-34.

Tenney JR, Schapiro MB. Child neurology: Hemiconvulsion-
hemiplegia-epilepsy syndrome. Neurology 2012;79:e1-4.
Chauvel P, Dravet C. The HHE syndrome. In: Roger J, Bureau
M, Dravet C, Genton P, Tassinari CA, Wolf P, editors. Epileptic
Syndromes in Infancy, Childhood and Adolescence. 4™ ed. France:
John Libbey Eurotext 2005;20:277-93.

Kim DW, Kim KK, Chu K, Chung CK, Lee SK. Surgical treatment
of delayed epilepsy in hemiconvulsion-hemiplegia-epilepsy
syndrome. Neurology 2008;70:2116-22.

Wyllie E, Lachhwani DK, Gupta A, Chirla A, Cosmo G, Worley S,
et al. Successful surgery for epilepsy due to early brain lesions
despite generalized EEG findings. Neurology 2007;69:389-97.
Auvin S, Bellavoine V, Merdariu D, Delanoé C, EImaleh-Bergés M,
Gressens P, et al. Hemiconvulsion-hemiplegia-epilepsy syndrome:
Current understandings. Eur J Paediatr Neurol 2012;16:413-21.
Saito T, Saito Y, Sugai K, Nakagawa E, Komaki H, Okazaki T, et al.
Late-onset epilepsy in children with acute febrile encephalopathy
with prolonged convulsions: A clinical and encephalographic study.
Brain Dev 2013;35:531-9.

How to cite this article: Jaiswal A, Garg RK, Malhotra HS,
Verma R, Singh MK. Seizures in patients with cerebral hemiatrophy:
A prognostic evaluation. Ann Indian Acad Neurol 2015;18:39-44.

Received: 19-06-14, Revised: 28-07-14, Accepted: 01-09-14

Source of Support: Nil, Conflict of Interest: None declared.

Annals of Indian Academy of Neurology, January-March 2015, Vol 18, Issue 1



