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We report here a case of a 48-year-old gentleman with mild/moderate learning disability who developed late complications 
of hemispherectomy 28 years following the operation. The original operation was performed to treat intractable epilepsy 
(both generalized tonic/clonic and complex partial seizures) in an 8-year-old boy. After a 28 year seizure-free period, the 
patient developed cognitive decline, seizures, hemiballismus and a subacute confusional state, possibly related to normal 
pressure hydrocephalus. A ventriculo-peritoneal shunt operation, along with treatment with high doses of suI pi ride, 
brought improvement in both mental state and hemiballismus. 
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INTRODUCTION 

The operation of hemispherectomy (or cerebral 
hemidecortication) consists of the removal of the cor­
tex of one cerebral hemisphere plus a variable portion 
of the basal ganglia underneath. The operation was first 
reported in the treatment of epilepsy in a patient with 
infantile hemiplegia by McKenzie in 1938, at an oral 
presentation, and the first series of such operations for 
infantile hemiplegia was reported by Krynauw (1950). 
From about 1950 until 1970 many such operations 
were performed. The operation produced a substantial 
relief of epileptic seizures in a high percentage of the 
patients undergoing it, providing the pre-existing dam­
age was largely or entirely confined to one cerebral 
hemisphere. Wilson (1970) reported a follow-up of 
50 patients who had the operation performed up to 
19 years earlier and he found that seizures were com­
pletely or substantially relieved in more than 80% of 
the patients. Usually the hemiparesis was not wors­
ened by the operation but all patients developed a 
homonymous hemianopia after the operation. 
Hemispherectomy did not usually depress intellectual 
function and it sometimes appeared to enhance 
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intellectual function (Krynauw, 1950; Wilson, 1970; 
Smith and Sugar, 1975). Mild mental handicap was not 
a contra-indication to the procedure. 

Early complications of the operation were well 
known and included haemorrhage, infection, fatal 
brain stem displacement and hydrocephalus of the cav­
ity and remaining hemisphere (Krynauw, 1950; Wilson, 
1970; Goodman, 1986). Serious late complications 
have been documented in the literature since the mid 
1960s. In Wilson's series, 11 (22%) patients died more 
than five years after operation in addition to 5 (10%) 
who died within the first two years. The principal 
delayed complications of hemispherectomy are haem­
orrhage, hydrocephalus and haemosiderosis, which arc 
documented as occurring from one year to 24 years 
postoperatively (Wilson, 1970; Adams, 1983; 
Rasmussen, 1983; Goodman, 1986). 

CASE REPORT 

Mr J N was the first born of three siblings in 1947. He 
was a full-term baby who was delivered after a three-
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hour labour. There was no family history of mental 
handicap, epilepsy or psychiatric illness. At the age of 
l1..months he developed a fever of 10 1 of and epileptic 
seizures, one of which lasted for seven hours. He 
became comatose and, about three days later, he devel­
oped a rash of a measles type. He was diagnosed as 
having a viral encephalitis and, on his recovery from 
the acute illness, he had a left hemiparesis. By the age 
of two years he was able to walk unaided but he was 
noted to have a left homonymous hemianopia. At the 
age of two and a half years he developed recurrent 
epileptic seizures of two types, simple partial seizures 
and generalized tonic clonic seizures. By the age of 
four and a half he was noted to have learning disabili­
ties but he had learned to speak. At the age of six years 
he was noted to have poor concentration and to have 
developed behavioural problems. By the age of eight 
years his epilepsy was not responding to phenobarbi­
tone and he was having up to 30 seizures per day. He 
was said to have scored 67 on an IQ test during his 
early childhood but, on psychometric testing just 

FIG. 1: Cranial CT scan of the patient. 
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before surgery, he was given an overall IQ score of 
50-55 (Terman Merrill and Merrill Palmer scales). His 
mental age on verbal tests was, at most, four and a half 
years (verbal IQ 60) but visuo-spatial tests gave an IQ 
of below 40. His single best subscale score was in 
vocabulary on which he scored at the six-year-old level. 

In 1955 (aged eight) he underwent a right sided 
hemispherectomy at the National Hospital, Queen 
Square, London. There was a complete remission of 
his epileptic seizures and his anti epileptic drugs were 
withdrawn. There were no further reports of behav­
ioural problems. He lived with his parents and, in adult 
life, attended an adult training centre. His learning dis­
ability persisted but he is reported to have enjoyed life 
and was said to be very sociable and likeable. 

In 1985, 30 years after the hemispherectomy and at 
the age of 38, he presented to a neurologist with a two 
year history of slurred speech, muttering and involun­
tary movements of the limbs of his right side. A CT 
scan carried out at that time showed a dilated left lat­
eral ventricle and a small right cranium. Observation 

FIG. 2: Cranial MRI scan of the patient. 



HEMIBALLISMUS AND NORMAL PRESSURE HYDROCEPHALUS 

of the movements showed them to be hemiballismus. 
He was treated with sulpiride 2,400 mg daily, with 
dramatic improvement. He moved out of home to live 
in a group home with four other people with learning 
disabilities and received continuous staff support. 

Four years later (aged 42) there was evidence of 
memory loss and a recurrence of his epilepsy with gen­
eralized tonic clonic seizures and complex partial 
seizures. Psychometric assessment in 1991 on WAIS-R 
showed a verbal IQ of 64 with performance IQ of less 
than 54 (i.e., below the lowest limit of the scale) with 
marked impairment of visuo-spatial skills. The visual 
object and space perception battery was administered 
and showed IN to have good space perception but 
there were marked difficulties with more complex 
stimuli. IN was able to draw simple shapes but not 
more complex shapes, such as a house, cat or stick 
man. There was severe memory impairment and 
severe impairment of new learning abilities. There was 
a severe disorder of orientation, attention, calculation, 
recognition, naming learning and verbal fluency on the 
Mini Mental State and MEAMS test (Middlesex 
Elderly Assessment of Mental State). 

His epilepsy was treated with phenytoin (250 mg per 
day) and sodium valproate (1000 mg per day). In 1992, 
he suffered a three-day episode of slurred speech, 
weakness on one side of his body and confusion. This 
was diagnosed as a stroke and he was treated with 
aspirin. Over the next six months, he suffered from 
intermittent confusional states with urinary and faecal 
incontinence, ataxia and frequent falls. There was a 
general decline in his abilities and he was admitted to 
hospital for investigation to eliminate treatable causes 
of dementia. A CT scan showed no change from 1985. 
He suffered a prolonged tonic clonic seizure. He was 
referred to the neurosurgical team who found his 
intracranial pressure to be normal. An MRI scan 
showed obstruction to CSF flow with marked dilation 
of the left lateral ventricle. Neuroimaging findings are 
shown in Fig. 1 (CT scan), 2 (MRI scan) and 3 
(SPECT scan). A left-sided ventriculo-peritoneal 
shunt was performed with marked improvement in his 
mental state in that he was brighter in spirits and 
showed more interest in his surroundings. Although 
he continued to have epileptic seizures, the frequency 
was reduced to, on average, once every four to six 
weeks. He is able to walk with the help of two people. 
He is currently living in a nursing home as his deterior­
aJion in the two years between 1991 and 1993 was such 
that he could not return to live in his home. He is tak­
ing antiepileptic drugs and he is taking sulpiride to 
control his hemiballismus. 

FIG. 3: SPECT brain scan of the patient. 

DISCUSSION 

This man is probably one of the 50 cases described by 
Wilson (1970). He had 28 years of epilepsy-free life 
from the time of his operation before the first compli­
cation developed. He then had another four years of 
freedom from epilepsy with treatment of his hemibal­
lismus before he needed to take antiepileptic drugs 
again. Superficially, he experienced a good quality of 
life but he obviously suffered the handicaps of learning 
disabilities, hemiparesis and homonymous hemi­
anopia. In the study reported by Lindsay et al. (1987), 
two of the six patients who were free of seizures for ten 
years after hemispherectomy developed recurrence of 
seizures within the follow-up period. 

Hydrocephalus is a treatable long-term complica­
tion of hemidecortication (Wilson, 1970; Rasmussen 
1983). The pathogenesis of this complication was first 
described by Oppenheimer and Griffiths (1966). It 
may present with pressure effects, such as headache 
and vomiting, following a rapid change due to bleeding 
or it may present with intermittent episodes of acute 
confusion, ataxia and urinary incontinence, as in nor­
mal pressure hydrocephalus. Modifications to the 
operation of cerebral hemidecortication have been 
proposed to lessen the long-term risks of the develop­
ment of hydrocephalus (Adams, 1983; Rasmussen, 
1983; Goodman, 1986). In retrospect, this man's 
hydrocephalus probably caused symptoms from 1989, 
four years before he was referred to neurosurgery, 
while he still had a good quality of life. A successful 
shunt operation at that stage could have prevented his 
deterioration and it may have brought his epilepsy 
under control again (Lindsay et al., 1987). 

Hemiballismus is a movement disorder in which the 
affected person has involuntary large amplitude move­
ments of the limbs of one side of the body. Damage to 
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the subthalamic nucleus on the contralateral side is 
said to be the cause of most cases. The damage may be 
caused by a range of different illnesses (Shannon, 
1990; Provenzale and Schwarzschild, 1994). Wilson 
(1970) mentions involuntary movements (but does not 
specify what type) as a feature of intracranial bleeding 
in patients after hemispherectomy. Thalamotomy and 
head injury are mentioned as known causes of 
hemiballismus in the literature. Our patient's hemibal­
lismus was assumed to be a late complication of his 
surgery and was treated with sulpiride in high dosage. 
Klawans et al. (1976) describe 11 cases of hemiballis­
mus which were treated with either chlorpromazine or 
haloperidol. Dewey and Jankovic (1989) list 22 differ­
ent types of drugs which have been used to treat 
hemiballismus. None of these authors mention 
sulpiride as a treatment for hemiballismus but low 
doses (150 mg daily) of sulpiride have been used with 
good effect by Hanaoka et al. (1990). 

Most people who have had a hemispherectomy have 
some degree of learning disability for the rest of their 
lives (Vargha-Khadem and Polkey, 1992) with occa­
sional notable exceptions (Smith and Sugar, 1975). A 
deterioration in cognitive functioning in these people 
may be due to a treatable long-term complication of 
the original surgery and it is obviously important to 
diagnose this early in the course of the deterioration. 
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