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Chronic Seizure Disorders:
Contribution of MR Imaging When CT
Is Normal

One hundred consecutive patients with complex partial seizures were studied by
magnetic resonance (MR) imaging and computed tomography (CT). Thirty-four patients
had seizures of more than 5 years’ duration, yet neurologic examinations and previous
pre- and postinfusion CT scans had been normal. MR imaging demonstrated surgical
lesions of potentially therapeutic significance in four of these 34 patients. Two patients
underwent surgery with removal of a thrombosed arteriovenous malformation and a
glioma. Although CT has been found to detect structural abnormalities, its yield of
therapeutically significant abnormalities has been low.

Over the past decade computed tomography (CT) has been the imaging method
of choice in the evaluation of patients with signs and symptoms of intracranial
pathology. Recent developments in proton magnetic resonance (MR) imaging have
rapidly led to its preeminence over CT in the detection of cerebral abnormalities [1,
2]. MR imaging has been shown to detect more lesions in demyelinating disease
than does CT, and its ability to detect primary brain tumors appears to rival CT [3-
7]. A potential important application of MR imaging may lie in the study of patients
with seizure disorders. The CT detection of structural brain abnormalities of surgical
therapeutic significance in chronic (>5 years) cryptogenic seizures is around 1%
[8]. We investigated the potential of MR imaging in patients with chronic complex
partial seizures, normal neurologic examinations, and normal CT. Our results are
reported.

Subjects and Methods

Studies were performed on an MR resistive magnet imager manufactured by Picker
International operating at a frequency of 6.4 MHz with a magnetic field of 0.15 T (1500 G).
MR images in the transverse, sagittal, and coronal planes were obtained using inversion-
recovery (IR) and spin-echo (SE) pulse sequences. Initially, patients were studied using single-
section image acquisition, and the rest were studied with either four, eight, or 16 contiguous
multislices. Slice thickness was 1 cm in all cases. Images were generated by filtered back-
projection or two-dimensional Fourier transform on a 256 x 256 matrix.

MR studies were performed in 35 patients with complex partial seizure disorders of greater
than 5 years’ duration. All patients had normal neurologic examinations. Previous normal pre-
and postinfusion CT scans were available; however, a repeat examination was performed
within 1 month of the abnormal MR study.

Results

Four (11.7%) of 34 patients were shown by MR studies to have lesions in various
parts of the temporal lobe. Histologic confirmation of two lesions revealed a
thrombosed arteriovenous malformation (AVM) and a glioma. Surgery was contem-
plated in the other two patients. Details of the four patients with abnormal MR are
described.
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Fig. 1.—Case 1. A and B, Contiguous 8-mm-thick postinfusion CT scans. Absence of temporal lobe abnormality. C, SE 1080/80 image. Slightly dilated temporal

horn (arrow) and area of high signal intensity in uncus medially.

A

Fig. 2.—Case 2. A, Contiguous 8-mm-thick normal postinfusion CT scans. B, SE 1080/80 image. Abnormal high signal in right posterior middle temporal gyrus

(arrow).

Case Reports

Case 1

A 16-year-old right-handed girl had experienced febrile seizures
since age 3 months and poorly controlled general clonic-tonic seizures
since age 3 years. Electroencephalography (EEG) demonstrated gen-
eralized slow waves with multifocal sharp spikes. Recent deep elec-
trode studies at another institution to determine the possibility of
surgery were inconclusive. Pre- and postinfusion CT scans were
normal (figs. 1A and 1B). MR using an SE pulse sequence with a
repetition time (TR) of 1080 msec and an echo time (TE) of 80 msec
(SE 1080/80) demonstrated an area of high signal intensity in the
medial left temporal lobe (fig. 1C). Faint visualization of the temporal

horn was seen and no mass effect was present. The location of this
abnormality in the medial aspect of the temporal tip is compatible

with mesial temporal sclerosis, the most common abnormality (50%—-
60%) found in patients undergoing surgery for chronic temporal
epilepsy [9]. Temporal lobectomy was contemplated pending seizure
control.

Case 2

A 30-year-old right-handed man had a 10 year history of poorly
controlled complex partial seizures. Pre- and postinfusion CT scans
were normal (figs. 2A and 2B). EEG demonstrated right inferior frontal
and temporal spike waves. An SE 1080/80 pulse sequence demon-
strated an irregularly shaped focal lesion of high signal intensity in
the right lateral aspect of the middle temporal gyrus (fig. 2C). A
thrombosed AVM was removed at surgery.

Case 3

An 18-year-old right-handed woman had a 5 year history of com-
plex partial seizures. EEG demonstrated frequent epileptic discharges
from the left temporal region. Pre- and postinfusion CT scans were
normal (figs. 3A-3D). An IR 1400/400 image demonstrated a comma-
shaped lesion of low signal intensity in the medial left temporal lobe
(fig. 3E). Abnormal high signal intensity was present on the multislice
SE sequence using 80 msec TEs and 4000 msec TRs (fig. 3F).
Surgery was contemplated with glioma and hamartoma being diag-
nostic considerations.
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Fig. 3.—Case 3. A and B, Contiguous 8-mm-thick normal uninfused CT scans. C and D, Normal postinfusion CT scans. E, IR 1400/400 image. Comma-shaped
lesion of low signal intensity in left medial temporal lobe (arrow). F, SE 4000/80 image. Abnormal comma-shaped area of high signal intensity in medial temporal

lobe (arrow).

Case 4

A 9-year-old right-handed boy had had complex partial seizures
since age 4. Physical examination was normal and EEG demonstrated
bitemporal spikes. Multiple previous uninfused and infused CT scans
were normal as was a recent scan (figs. 4A-4C). MR demonstrated
an area of abnormal high signal intensity in the right medial hippocam-
pus on multislice axial and coronal SE 3000/80 images (figs. 4D and
4E). An astrocytoma was removed at surgery.

Discussion

In 1976, Bachman et al. [10] reported on CT scanning in
children with chronic seizure disorders. Structural abnormali-
ties were identified in 30% of the cases, however, only 2% of
the abnormalities were significant therapeutically. Their re-
search emphasized the role of normal CT scans in ruling out
progressive disease. Others subsequently discussed the use-
fulness of CT scanning in the investigation of seizure disorders
of varying duration, time of onset, and etiology [11-14].

Jabbari et al. [15] noted that CT scans revealed only four
(2.8%) surgically correctable lesions in 143 chronic epileptics
in whom invasive neuroradiologic studies did not justify sur-
gery. Gilsanz et al. [16] likewise found that CT revealed
intracranial mass lesions in 2.4% of their patients with normal
neurologic findings while suffering from presumed cryptogenic
epilepsy. One case of histologically proven mesial temporal
sclerosis that manifested as an arcuate, nonenhancing calci-
fication on CT was reported by Jabbari et al. [17] in 1979. In
general, surgically correctable lesions were not detected by
CT in patients with a long duration of seizures (>5 years) or
an absence of neurologic signs or symptoms [8].

Our study suggests that MR should be the imaging method
of choice in cases of chronic and presumed cryptogenic
epilepsy. These results point to a tremendous potential for
the use of MR in evaluating chronic seizure disorders. The
detection of surgically correctable abnormalities by MR im-
aging in the presence of normal CT scans may herald a new
era in seizure management.
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