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Abstract 
We retrospectively reviewed the occurrence of seizure after performing intracranial 

operations in children aged less than 15 years. During a 5-year period, there were 18 patients out of 
a total of 155 who developed one or more seizures within 1 year after operation. The majority 
of patients (55.6%) had the onset of seizures within 24 hours. Seventy-two per cent of the patients 
had partial seizures. Two patients who developed immediate postoperative seizures had sodium 
derangement. Eight of 10 patients who had early onset seizures had had an operation for supra­
tentorial lesions. Among the 6 patients who developed seizures after infratentorial tumor 
removal, the cause of seizure was not known in 4 patients. We emphasize that prompt investiga­
tions to exclude any structural lesions and other possible causes of seizure, especially electrolyte 
disturbance along with appropriate antiepileptic drug administration, are important in patients 
who develop seizures after the operation. The recommendation for routine administration of 
antiepileptic drug prior to the operation has yet to be concluded. 
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Intracranial surgery can cause seizures 
either during the immediate postoperative period or 
later years(1-3). Seizures occurring during the imme­
diate postoperative period are more common than 
in the later stage and are harmful(4,5). When they 
occurr in the immediate postoperative period, asses­
sment of consciousness is difficult and brain edema 
enhanced by secondary increased intracranial pres­
sure would occur. The seizures themselves might 
not only threaten the patients' lives but also might 

indicate serious existing intracranial pathologic 
lesions( 1,6, 7). 

The prevalence of seizures after intracra­
nial surgery varies in many previous reports0-8). 
However, there has been no study conducted in 
Thailand for pediatric patients in particular. 

The purpose of this report is to document 
the prevalence of the postoperative seizures within 
1 year after intracranial surgery in pediatric patients 
at Ramathibodi Hospital. 
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S112 A. VISUDTHIBHAN et al. 

PATIENT AND METHOD 
The medical records of pediatric patients 

admitted to the Department of Pediatrics, Ramathi­
bodi Hospital, between January 1988 and December 
1992 who had one or more seizures occurring within 
one year after intracranial operation were retrospec­
tively reviewed. Age, sex, underlying pathology and 
locations of lesions were collected. Seizures were 
categorized as simple partial, complex partial, and 
generalized seizures. Onset of seizures after the 
operation, initial and long-term treatments were in­
cluded in the analysis of data. Laboratory findings 
which included complete blood count, electrolytes, 
calcium, and magnesium levels as well as compute­
rized tomography scan (CT scan) of the brain were 
recorded. Patients who had either history of seizure 
prior to surgery or cranial surgery due to head injury 
were excluded from this study. 

RESULTS 
Of the 155 patients aged under 15 years 

who underwent intracranial operations, there were 
96 boys and 59 girls. Their age ranged from 1 month 
to 14 years. The causes for intracranial operations 
are shown in Table 1. Surgical removal or biopsy of 
intracranial tumors was performed in 89 patients 
and the locations of tumors are shown in Table 2. 
Ventriculoperitoneal shunt (V-P shunt) insertion 
was performed in 55 hydrocephalic patients. The 
causes of hydrocephalus were aqueductal stenosis 
(n = 19), aqueductal stenosis with neural tube defect 
(n = 12), porencephalic cyst (n = 7), post-meningitis 
(n = 7), hydrocephalus in association with agenesis 
of corpus callosum (n = 1) and unknown-cause 
communicating hydrocephalus (n = 9). Among these 
55 patients, only 1 patient with post-meningitis 
communicating hydrocephalus had seizure. Surgical 
treatments for brain abscesses, arterio-venous mal­
formation (A VM), and removal of hematoma due 
to spontaneous intracranial bleeding of unknown 
cause were performed in 7, 3, and 1 patients res­
pectively. There were 9 patients who had more than 
one operation. All of these patients had had V-P 
shunt placement to relieve the intracranial pressure 
prior to the surgical removals of brain tumors. 

Eighteen out of 155 patients (11.6%) deve­
loped seizures after the intracranial surgery. The 
case summary of all 18 patients is shown in Table 
3. Seizures occurred in 17.9 per cent (16/89) after 
surgical removal or biopsy of the brain tumors. 
The incidence of seizure was higher in supratento-
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rial (31%) than infratentorial ( 10.5%) operations. 
Postoperative seizures after V-P shunting for the 
treatment of hydrocephalus was only 1.8 per cent 
( 1/55). One patient, out of a total of 3 who had sur­
gical removal of A VM, had seizure occurring post­
operation. 

Seizures occurred within the first 24 
hours after the operation in 55.6 per cent (10/18) of 
the patients. Three patients (16.6%) had seizures 
between the second and seventh postoperation day. 
The rests of the seizures were within the second 
week, between 2 to 6 months and by 9 months which 
were 5.5 per cent, 16.6 per cent and 5.5 per cent of 
the patients respectively (Table 3). 

Fifteen patients (72%) had partial seizures 
and 5 patients (28%) had either primary or secon­
dary generalized seizures. Among 12 patients who 
had seizures after the supratentorial surgery, 7 had 
partial seizures and the rest had generalized sei­
zures. Two patients who had surgical removal of 
suprasellar tumors (astrocytoma and germinoma in 

Table 1. Prevalence of postoperative seizures 
according to causes for operation. 

No. of patients No. with seizures (%) 

Brain tumors 89 16 (17.9) 

Brain abscess 7 0 (0) 

AVM 3 I (33) 
Intracerebral hematoma 1 0(0) 

Hydrocephalus 55 I ()g) 

Total 155 18 

Table 2. Prevalence of postoperative seizures 
according to locations of brain tumors. 

Locations No. of patients No. with seizures(%) 

Supratentorium 32 10 (31) 
Suprasellar II 5 (45) 
Hemispheres 7 2 (29) 
Thalamus 4 2 (50) 
Pineal 5 () (0) 

Intraventricular 
(choroid plexus papilloma) 5 I (20) 

Infratentorium 57 6 (10.5) 

Total 89 16 
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each patient) developed generalized seizures imme­
diately after the operation. In 1 patient the seizure 
was associated with hyponatremia (Na+ 120 mmol/ 
L) and in the other, hypernatremia (Na+ 152 mmol/ 
L). 

Ten patients (55%) developed seizures 
within 24 hours after operation. Eight had a supra­
tentorial operation while the other 2 had an infra­
tentorial operation. Among these patients, seizure 
occurred in 1 patient who had cardiac arrest caused 
by the profound blood loss during removal of poste­
rior fossa tumor. Three patients who had surgical 
removal of choroid plexus papilloma of the lateral 
ventricle, craniopharyngioma and ependymoma had 
seizure caused by intraventricular bleeding with 
severe cerebral edema after the operation. Two 
patients had electrolyte disturbance. Intracranial 
hematomas with cerebral edema at the surgical sites 
were demonstrated by CT scan in the other 4 
patients. 

There were 8 patients whose onset of sei­
zure was beyond 24 hours after operation. Six and 
2 patients had partial seizures and generalized sei­
zures, respectively. 

DISCUSSION 
Most published studies concerning sei­

zures after intracranial operation have included 
patients of all ages. The prevalences varied from 
one specific study to the others with differences in 
locations of lesions, types of surgery and the dura­
tion of follow-up evaluation0-3,5,8). Convulsive 
seizure at the immediate postoperative period has 
been well recognized especially after the operation 
involving supratentorial region. Seizures occurring 
after posterior fossa surgery were rather uncommon. 
The prevalence of immediate or early postoperative 
seizures after infratentorial operation was much 
lower than that of the supratentorial surgery0,2). 

In the study conducted by Matthew et al, 
22 of 118 patients (18.6% ), who underwent intra­
cranial surgery had seizures within the first post­
operative week( 4). Fukamachi et a! found 44 
patients out of 493 (8.9%) had seizures within 48 
hours after carniotomy; and in patients who had 
surgical removal of brain tumors, 37 of 275 patients 
(13.5%) had seizures(1). 

The overall prevalence of seizures within 
1 year after intracranial surgery was 11.6 per cent 
( 181155) in our pediatric patients. The two major 
underlying conditions which required surgical inter-
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vention in these patients were brain tumors and 
hydrocephalus. The prevalence of seizures after sur­
gical treatment of brain tumors and V -P shunt 
placements were 15.7 per cent (16/89) and 1.8 per 
cent (1/55), respectively, which were similar to 
those of the previous reports in all age groups( I ,4, 
8,9). Postoperative seizures after surgical treatment 
of supratentorial tumors were 31 per cent which was 
higher than those of the infratentorial tumors 
(10.5%). Seventy per cent (7110) of patients who 
had supratentorial tumor removal developed seizures 
within 24 hours. Surgical treatment of the tumors at 
sellar and thalamic regions had high incidence of 
postoperative seizures (5111 and 2/4 respectively). 

Seizures during the immediate or early 
postoperative period after posterior fossa surgery 
approaching through a suboccipital craniotomy were 
uncommon. Lee et al reported the incidence of 1.8 
per cent among 726 patients who underwent poste­
rior fossa operation. The incidence was highest in 
medulloblastoma (7 .2%) followed by the incidence 
in surgical treatment for astrocytomas (2.3% j(2). 

The overall prevalence of seizures after 
removal of infratentorial tumor in this series was 
higher than previous reports. The factor which 
might contribute to this high prevalence in this 
study was the delay in diagnosis of the underlying 
pathology. Many of the seizure patients had very 
large tumors with massive obstructive hydro­
cephalus. Associated congenital developmental 
defects, which might be the epileptogenic focus 
such as cortical dysplasia, were nol excluded in any 
of these patients owing to the lack of brain imaging 
such as magnetic resonance imaging. At least 2 
patients had partial seizures which occurred at the 
sixth and the ninth months after operations, respec­
tively. Both patients had foci of seizures corres­
ponding to the side of V-P shunts. 

Copeland et al found 24 per cent of post­
operative seizures in patients who had V-P shunt­
ing for hydrocephalus. The prevalence of seizures 
appeared to correlate with neither the pathological 
conditions causing hydrocephalus nor the age of the 
patients. The occurrence of a complicating infection 
significantly increased the prevalence of postopera­
tive seizures(8). In this series, seizures occurred in 
1.8 per cent (1/55) of patients with V-P shunting 
operation for the treatment of hydrocephalus which 
was similar to most recent reports. 

Regarding the etiology of convulsions in 
the postoperative period, Matthew et a! described 2 
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important factors that would predispose to early 
seizures. One of which was the occurrence of sei­
zures prior to surgery and the other was the location 
of the lesions, particularly of the sensorimotor 
strip( 4). 

In this study, the presence of focal cerebral 
lesions such as hematoma was the important factor 
related to immediate postoperative seizures. The in­
vestigations which included analysis of serum elec­
trolytes revealed disturbances of sodium level in 2 
patients who had seizures after surgical removal of 
tumors at sella region. CT scan of the brain per­
formed in the patients who had immediate post­
operative seizures demonstrated intracerebral hemo­
rrhage with cerebral edema in 4 patients and intra­
ventricular bleeding in 3 patients. These findings 
showed that the major cause of the immediate post­
operative seizures was either localized lesion or the 
disturbance of the serum electrolytes especially 
sodium. A focal lesion would either directly irritate 
the cerebral cortex or indirectly decrease the thre­
shold for convulsions. Alteration of the blood supply 
to the cerebral cortex might be another explanation 
of occurrence of seizures in these patientsO). 

There is no definite conclusion regarding 
routine prophylactic administration of anticonvul­
sive drug for patients undergoing cranial operation. 
The recommendations varied from center to center 
(10-14). There were some studies which did not 
demonstrate any statistically beneficial effects of 

phenytoin administration prior to surgery( 15, 16). 
One recent study by De San tis et a! demonstrated the 
beneficial effect of intravenous phenytoin adminis­
tration in decreasing the prevalence of postoperative 
seizures07). However, the prevalence of seizures in 
patients who received phenytoin was 7.8 per cent 
which was not strikingly lower than that in our 
study. Despite the lack of antiepileptic drugs pro­
phylaxis for postoperative seizures in our patients, 
the occurrence of seizures within one week after 
the operation was only 8.3 per cent (131155). The 
seizures were readily controlled by administration of 
basic antiepileptic drugs such as phenytoin or phe­
nobarbitone along with prompt detection and cor­
rection of the underlying causes. 

At present, the administration of prophy­
lactic antiepileptic drug is not routinely practiced in 
our institution. However, one must anticipate imme­
diate postoperative convulsion in the patient who is 
undergoing surgical intervention for supratentorial 
lesions. It should be emphasized that in every child 
who has immediate postoperative seizures, rapid 
and effective control of seizures with appropriate 
antiepileptic drugs is mandatory. Prompt evaluation 
of the patient concerning the fluid and electrolyte 
balances and proper assessment for coexisting intra­
cranial pathology causing seizures should be carried 
out. Management should be given accordingly as 
early as possible to reduce complications and mor­
bidities in the patient. 

(Received for publication on October 15, 1999) 
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