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Abstract
Intracranial aneurysms in the pediatric age group are rare occurrences. They
usually present with subarachnoid hemorrhage or mass effect. Their associa-
tion with epilepsy has rarely been reported; such concurrence may not be a
coincidence. We present a 16-year-old girl with a 5-year history of medically
intractable complex partial seizures. Preoperative electrophysiological and
neuroimaging studies demonstrated an epileptogenic focus and atrophy in the
right mesial temporal lobe, and ipsilateral incidental aneurysm at the carotid
artery bifurcation. The patient underwent a complete right anterior temporal
lobectomy, followed by clipping of the aneurysm. We concluded that the epi-
lepsy management in association with cerebral aneurysms is controversial, but
when surgery is indicated, clipping of the aneurysm and resection of the epi-
leptogenic focus may provide the optimal outcome. The relevant literature is
reviewed and the possible mechanisms of production of epilepsy by intracra-
nial aneurysms are discussed.
OOOOOOOOOOOOOOOOOOOOOO

Introduction

Seizures as the first presenting symptom of intracranial
aneurysms are uncommon [1], and rarely become medi-
cally intractable [2–6]. Dandy [7], in 1944, was the first to
describe such unusual association in a patient with a 15-
year history of seizures. At surgery, he found a giant
thrombosed middle cerebral artery aneurysm replacing
most of the temporal lobe tip [7]. In general, the exact
incidence of aneurysmal epilepsy remains unknown. Only
4% of the 2,621 patients in the cooperative study of intra-
cranial aneurysms and subarachnoid hemorrhage re-
ported by Locksley had seizures prior to bleeding [1]. Cur-

rie et al. [8] reported structural abnormalities in 169 out
of 666 patients (25.4%) with complex partial seizures
(CPS), and only 1 (0.15%) had a middle cerebral artery
aneurysm [8]. However, less than 17% of the patients had
an angiogram, and CT scan was not available. On the oth-
er hand, Falconer et al. [9] reported 100 patients operated
on for CPS, of whom none had aneurysms.

We report here a 16-year-old girl with a 5-year history
of medically intractable complex partial seizures who was
diagnosed incidentally as having a right internal carotid
artery bifurcation aneurysm. The possible mechanisms
are discussed, and the relevant literature on epilepsy
caused by aneurysms is reviewed.
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Fig. 1. Ictal 99mTc-HMPAO SPECT
scans demonstrating an increase tracer up-
take in the right temporal lobe.

Case Report

This 16-year-old female presented with initial onset of complex
partial seizures at the age of 11. She was the product of an uneventful
pregnancy, and was born at 34 weeks of gestation by cesarean section
due to breech presentation. Her initial seizure onset consisted of sud-
den eye blinking followed by staring to the left side for 1 min with
impairment of consciousness. These episodes were on most occa-
sions preceded by shortness of breath. There was no history of febrile
convulsions in early life or family history of epilepsy or intracranial
aneurysms.

General and neurological examinations were normal, and preop-
erative routine laboratory tests were within normal limits. Her initial
computed tomography scan was normal, and electroencephalogram
(EEG) demonstrated slow-wave activity in the region of the right
temporal lobe.

For a period of 5 years, her seizures had increased (7–10 per day)
in frequency and severity despite adequate management with several
anticonvulsant medications, including Dilantin, Depakene, Tegretol,
Mysoline, Sabril, Rivotril, and Mogadon. Her seizures were consid-
ered refractory, and surgery was then indicated. She was on four
antiepileptic medications prior to surgery.

The preoperative workup included EEG, MRI, SPECT scans,
and cerebral angiogram with intracarotid injection of sodium amo-
barbital (Wada test). Video-telemetered interictal EEG recording
showed bursts of theta activity mixed with sharp discharges over the
right temporal region, and during the usual seizure the EEG showed
rhythmic 4- to 6-Hz sharp-wave activity in the same area. This find-
ing was confirmed with 99mTc-HMPAO SPECT scans, which demon-
strated increased radiotracer localization in the right temporal lobe
during seizure episodes (fig. 1). MRI scans demonstrated a mild atro-

phy of the right hippocampal gyrus, and a flow void signal was seen
adjacent to it (fig. 2). This finding was shown on angiogram to be an
8 ! 13 mm incidental aneurysm of the right carotid bifurcation ori-
gin (fig. 3). Wada test demonstrated left language dominance and
bilateral memory representation.

At surgery, through a right frontotemporal craniotomy, electro-
corticographic monitoring demonstrated neocortical as well as allo-
cortical interictal discharges. A tailored temporal lobectomy (5 cm)
was then performed removing the neocortex first. The aneurysm
was found adherent to the right hippocampal gyrus, identified and
clipped, then amygdalohippocampectomy (AHC) was performed.
There was no evidence of remote hemorrhage.

Pathological examination revealed marked neuronal loss and
gliosis, most prominent in the hippocampal cortex adjacent to the
aneurysm (fig. 4). There was no evidence of hemosiderosis.

The patient had an unremarkable postoperative course apart
from four motor focal seizures in the first 72-hour postoperative peri-
od; each lasted less than 30 s. Postoperative EEG demonstrated that
they originated from the right frontal lobe. Postoperative MRI dem-
onstrated adequate resection of the temporal lobe, and no filling of
the aneurysm was seen on angiography (fig. 5). She has been followed
for 2 years and has no CPS, but developed frontal lobe seizures
refractory to antiepileptic medications that required surgical inter-
vention and resection of a well-defined epileptogenic focus by elec-
trocorticography. Pathological examination of this new epileptogenic
focus revealed focal areas of cortical microdysgenesis. She has been
seizure-free since then on 300 mg of Dilantin daily.
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Fig. 3. Digital subtraction angiogram demonstrating an 8 !
13 mm aneurysm of the right carotid artery bifurcation.

Discussion

Intracranial aneurysms in children account for 0.5–
4.6% of all aneurysms in this age group [10, 11]. Their
etiology remains controversial, and several speculations

have been made. Birth trauma has been reported in sever-
al cases as a contributing factor in aneurysm formation
[12, 13]. Piatt et al. [12] have reported a case of an aneu-
rysm in a cerebral artery that may have been injured by
the free edge of the tentorium secondary to frontooccipital
compression during the passage through the birth canal
[12]. In addition to birth trauma, infection, moyamoya
disease, arterial hypertension, arteriovenous malforma-
tion, fibromuscular hyperplasia, polycystic kidney dis-
ease, coarctation of the aorta, hydromyelia, tuberous scle-
rosis, generalized arterial dysplasia with myxoid medial
degeneration, and agenesis of the corpus callosum all have
been associated with aneurysms in this age group [10, 14].
Some authors have suggested that pediatric aneurysms
are congenital [15, 16].

The most common presentation of intracranial aneu-
rysms in children is subarachnoid hemorrhage [10, 15,
17]. Presentation secondary to mass effect (i.e. hydro-
cephalus or cranial nerve deficits) are less common [10,
15, 18, 19]. There is a higher incidence of giant aneurysms
(12.5 cm) in children compared to adults [10, 15, 19]. In
addition, aneurysms in children are more likely to occur
at the internal carotid bifurcation [17, 20, 21] or the poste-
rior circulation [15, 19, 21]. However, some authors have
found these aneurysms to be more peripherally located
[10, 22].

The mechanism of intracranial aneurysms causing epi-
lepsy is unknown. Several hypotheses have been suggested
in the literature. Liang-fu and Da-jie [23] reported intra-

Fig. 2. Axial (a) and coronal (b) T2-
weighted MRI demonstrating a flow void
signal adjacent to the right hippocampus.
The right hippocampal gyrus appears atro-
phied.
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Fig. 4. Photomicrograph of the surgical
specimen taken from the hippocampal gyrus
adjacent to the aneurysm demonstrating re-
sidual neurons surrounded by marked glio-
sis. Glial fibrillary acidic protein. Original
magnification !400.

Fig. 5. Postoperative MRI (a) and angiogram (b) demonstrating
adequate resection of the temporal lobe and no filling of the aneu-
rysm.a

b
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Table 1. Summary of the surgical cases reported in the literature

Author Ref. Age
years

Sex Presentation Aneurysm
location

Treatment Seizure outcome/
follow-up

Kamrin
1966

2 33 M Visual and olfactory
illusions with headache

MCA Surgical clipping Seizure-free/18 mo.

45 M Grand mal seizures MCA Aneurysmal excised &
temporal lobectomy

Improved/10 mo.

48 F Grand mal seizures MCA Surgical clipping Improved/4 yr.
53 F Left focal seizures MCA Surgical clipping Improved/1 yr.

Sengupta et al. 3 52 M Temporal lobe seizures MCA Surgical clipping Seizure-free/3 yr.
1978 56 F Temporal lobe seizures MCA Surgical clipping Improved/5 yr.

57 F Right-sided seizures MCA Surgical clipping Seizure-free/3 yr.
15 M Right-sided seizures MCA Surgical clipping Seizure-free/11 mo.
42 M Right-sided seizures MCA Surgical ligation Lost to follow-up

Whittle et al.
1985

5 50 F Complex partial seizures MCA (2) Surgical clipping (1) &
excision (1)

Seizure-free/2 yr.

52 M Complex partial seizures MCA Surgical clipping Seizure-free/4 yr.

Putty et al.
1990

13 71 F Left-sided focal seizures PCA Surgical clipping Seizure-free/1 yr.

Yacubian et al.
1994

6 30 M Complex partial seizures PCA Proximal occlusion
of PCA & AHC

Seizure-free/15 mo.

Present case 16 F Complex partial seizures Carotid artery
bifurcation

Surgical clipping, tem-
poral lobectomy & AHC

Seizure-free/2 yr.

1 Weeks.

cranial aneurysms in 2 of their patients and speculated
that the calcified walls of the aneurysms acted as hamarto-
mas and may have caused epilepsy. Another possibility is
that minor leakage or recurrent minor bleeding from these
aneurysms, without producing clinical manifestations of
subarachnoid hemorrhage, may produce localized brain
damage with glial scarring acting as an epileptogenic focus
[3, 5, 24]. Yet another mechanism is compression of a
giant aneurysm against the hippocampal gyrus causing
epilepsy [25]. Lastly, there may be transient ischemia sec-
ondary to embolization by thrombus from an unruptured
thrombosed aneurysm [4]. In our case, there was evidence
of gliosis of the right hippocampal gyrus.

Only a few cases of epilepsy with intracranial aneu-
rysms have been reported [2–6, 13, 23]. Table 1 summa-
rizes the surgical outcomes of 15 relevant cases (including
our case) that have been reported in the literature. The
most common location of the aneurysm is the middle
cerebral artery (MCA) bifurcation. EEG studies revealed
a temporal lobe epileptogenic focus in all. Seven were
females, and 3 were below the age of 18. All but 2 were

treated with surgical clipping and remained seizure-free
or improved in a follow-up varying from 1 to 5 years [2, 3,
5, 6, 13]. One case, a 30-year-old male with posterior cere-
bral artery (PCA) aneurysm, was treated with proximal
PCA occlusion and selective AHC and remains seizure-
free [6]. In another case, temporal lobectomy and excision
of a calcified thrombosed MCA aneurysm was performed
in a 48-year-old woman with significant improvement of
her seizures, but she died 10 months later from myocar-
dial infarction [2].

The preoperative evaluation of the child with epilepsy
is of critical importance. This evaluation not only may
reveal the cause of the epilepsy in the majority of cases,
but can also help in the appropriate management deci-
sions, medical or surgical. In addition to EEG, CT and
SPECT scans, other imaging modalities and tests such as
MRI, cerebral angiography, and Wada test are also impor-
tant. MRI has increased the sensitivity for the detection of
focal cerebral pathology and vascular abnormalities [26].
Thus, it has replaced cranial CT scan as the imaging
modality of choice in epilepsy. Vascular lesions will be
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shown on MRI as flow-void signals [13]. Putty et al. [13]
reported the case of a cerebral aneurysm in an infant diag-
nosed by MRI. However, cerebral angiography is still nec-
essary to confirm the lesion and identify the vascular
anatomy for appropriate treatment. The Wada test is dif-
ficult to perform in young children because it must be
done with the patient awake and cooperative. It is rarely
done in children less than 10 years of age [27]. The Wada
test defines how each hemisphere functions, regarding
memory and language support, following inactivation of
the opposite hemisphere. Recent memory is a function of
bilateral mesial temporal structures. For temporal lobe
seizures involving mesial structures, the Wada test dem-
onstrating bilateral memory representation is a good indi-
cator of minimal effect on recent memory loss with unilat-
eral hippocampectomy.

Conclusions

Epilepsy in association with intracranial aneurysms is
rare, and usually treated with anticonvulsant medication.
Surgical or endovascular obliteration of the aneurysm is
usually considered in patients at significant risk of aneu-
rysmal rupture. When the seizures become intractable,
and there is imaging evidence of mesiotemporal lobe atro-
phy, both aneurysmal clipping and resection of the epilep-
togenic focus may provide the best option for seizure con-
trol.
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