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ABSTRACT

Background: Our recent report showed that 1.5-T pulsed arterial spin labeling (ASL) magnetic resonance (MR)
perfusion imaging (1.5-T Pulsed ASL [PASL]), which is widely available in the field of neuroemergency, is useful
for detecting ictal hyperperfusion. However, the visualization of intravascular ASL signals, namely, arterial transit

*Corresponding author: artifact (ATA), is more remarkable than that of 3-T pseudocontinuous ASL and is easily confused with focal
Takafumi Shimogawa, hyperperfusion. To eliminate ATA and enhance the detectability of (peri) ictal hyperperfusion, we developed the
Department of Neurosurgery, subtraction of ictal-interictal 1.5-T PASL images co-registered to conventional MR images (SIACOM).

Graduate School of Medical

Methods: We retrospectively analyzed the STACOM findings in four patients who underwent ASL during both
Sciences, Kyushu University,

(peri) ictal and interictal states and examined the detectability for (peri) ictal hyperperfusion.

Fukuoka, Japan.

Results: In all patients, the ATA of the major arteries was almost eliminated from the subtraction image of the
ictal-interictal ASL. In patients 1 and 2 with focal epilepsy, SIACOM revealed a tight anatomical relationship
between the epileptogenic lesion and the hyperperfusion area compared with the original ASL image. In patient 3
Received : 11 August 2022 with situation-related seizures, SIACOM detected minute hyperperfusion at the site coinciding with the abnormal
electroencephalogram area. SIACOM of patient 4 with generalized epilepsy diagnosed ATA of the right middle
cerebral artery, which was initially thought to be focal hyperperfusion on the original ASL image.
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Conclusion: Although it is necessary to examine several patients, SIACOM can eliminate most of the depiction of

bor ATA and clearly demonstrate the pathophysiology of each epileptic seizure.
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INTRODUCTION

Arterial spin labeling (ASL) is a neuroimaging technique that non-invasively quantifies cerebral
blood flow (CBF). Acting as a diffusible tracer, water proton nuclear spins in arterial blood are labeled
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by the application of a radiofrequency (RF) pulse that inverts
them at the level of the cervical arteries.**'! A post-labeling
delay (PLD) is applied to facilitate the arrival of magnetically
labeled blood in the region of interest, where an image was
captured through magnetic resonance (MR) imaging.>*2!

There are two distinct labeling methods for the clinical use
of ASL: Pulsed ASL (PASL) and pseudocontinuous ASL
(pCASL).>*51 PASL involves the application of a short RF
pulse to a thick (15-20 cm) “slab” area of the neck for 10-20 ms
to convert the arterial water spins. Despite being a relatively
easy technique, this approach has several disadvantages:
lower signal-to-noise ratios (SNR), lower delivery of labeled
magnetization, visualization of intravascular ASL signals,
namely, arterial transit artifact (ATA), and a greater amount
of T1 decay. In contrast, pCASL involves rapid application of
approximately 1000 RF pulses to the labeling plane at a goal
rate of approximately 1/ms. This technique helps to increase
the SNR and decrease ATA and T1 decay when compared
with PASL. The higher the magnetic field, the longer the T1
value in the blood, that is, the longer the labeling effect. Thus;
it is said to be difficult to obtain good images with the 1.5-T
MR device compared to the 3-T device.>*%

Therefore, to date, the use of 3-T pCASL is recommended
for the evaluation of CBF in a clinical setting.?") We also
reported that 3-T pCASL is extremely useful in assessing ictal
hyperperfusion during non-convulsive status epilepticus
(NCSE) and periictal hyperperfusion after convulsive status
epilepticus (SE) or prolonged seizures.!2131518202224l However,
pCASL can only be implemented in a limited number of
MR machines and 3-T MR devices are not widespread in all
facilities. Therefore, we demonstrated the ability to visualize
ictal hyperperfusion during NCSE with 1.5-T PASL, which
can be widely applied in the field of neuroemergency,
although it depends on the electrophysiological intensity of
the epileptic ictus.®! However, the visualization of ATA of the
main arteries was more remarkable than that of tissue CBE!!
For example, regarding the middle cerebral artery (MCA),
the ATA of the horizontal (M1) and insular (M2) portions
could be judged from its shape; however, the ATA of the
opercular (M3) and cortical (M4) portions were sometimes
mistaken for tissue CBE®

Single-photon emission computed tomography (SPECT),
a preoperative examination for epilepsy surgery, is often
used to identify the hypoperfusion area during the interictal
period and hyperperfusion area during the ictal period
in patients with drug-resistant epilepsy. In these cases, it is
evident that the subtraction of ictal-interictal SPECT co-
registered to magnetic resonance imaging (MRI) (SISCOM),
which subtracts the interictal SPECT image from the ictal
SPECT image and superimposes it on the anatomical MR
image, is useful for localizing the epileptogenic zone.[*10%]
Analogous to SISCOM, we have developed the subtraction
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of ictal-interictal 1.5-T PASL images co-registered to
conventional and morphological MR images (SIACOM),
to eliminate the ATA of major arteries and increase the
detectability of ictal or periictal hyperperfusion, and
examined its usefulness in the daily clinical setting.

MATERIALS AND METHODS
Patients

From June 2021 to June 2022, 51 patients underwent
control of epileptic ictus either as neuroemergency cases or
postoperatively at our hospital. Most patients underwent
neuroradiological ~ examinations, such as computed
tomography or conventional MRI combined with routine
electroencephalogram (EEG), within 2 days of onset. In
10 (17.3%) of the 51 patients, PASL sequences were added
to the conventional MRI examination for clinical purposes
depending on the patient’s condition and at the discretion
of the attending physicians. Of these ten patients, we
retrospectively selected four patients (three women and one
man; mean age, 70 years; range, 57-85 years) who underwent
both ASL and EEG during both ictal and interictal states
[Table 1]. Regarding the order of EEG and ictal MRI, EEG
was first performed in three patients (Patients 1, 2, and 4), and
ASL was performed first in patient 3. The interval between
these examinations varied from 2 h to 1 day (mean, 9.3 h).
The interval between these tests during the ictal and interictal
periods was 2-6 months (mean, 3.5 months). Ethical
approval was obtained from the Institutional Review Board
of Harasanshin Hospital (No. 2021-10). The need for patient
consent was waived owing to the retrospective study design.

ASL imaging

MRI was performed using a 1.5-T scanner (MAGNETOM
Aera; Siemens, Erlangen, Germany) equipped with a
20-channel head/neck coil as previously described.®! A 3-D
turbo gradient spin echo and PASL protocol were used in
this study. Other acquisition parameters were as follows:
phase encoding in the z-direction = 24, time to repeat
(TR) = 3000 ms, TE = 17.18 ms, field of view = 220 mm,
matrix = 64 x 52, slice thickness = 3 mm, reconstructed voxel
size = 3.4 x 3.4 x 3.0 mm, and number of slices = 48. Two
PLDs (inversion times) of 1500 ms (1.5 s) and 1990 ms (2.0 s)
were used routinely. The ASL acquisition times for each PLD
were 2 min and 30 s.

To obtain SIACOM, the data from each voxel of the ictal
ASL were automatically subtracted from the data from the
corresponding voxel of the interictal ASL using a clinically
used volume analyzer SYNAPSE VINCENT (Fujifilm,
Tokyo, Japan) as previously described.'**?! In addition, the
subtracted ASL images were automatically superimposed
on the conventional anatomical MR images, including
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T1-weighted images (T1WI), T2-weighted images (T2WI),
and images with fluid-attenuated inversion recovery
sequence (FLAIR). The evaluation of ASL findings was
based on visual inspection by a board-certified radiologist
(A.T.) and a neurosurgeon (T.S.) who were familiar with ASL
evaluation, as described in our previous report!® and blinded
to the clinical data. No differences in their interpretations
were observed in the independent assessments.

EEG

Routine EEG recordings were obtained using a digital EEG
machine (Neurofax 1200; Nihon-Kohden, Tokyo, Japan), with
electrode placement according to the International EEG 10-20
system. EEG recordings were performed for at least 30 min.
The evaluation of EEG findings was performed on visual
inspection by two board-certified electroencephalographers
(T.M. and H.S.) who were blinded to the clinical data based
on the critical care EEG terminology proposed by the
American Clinical Neurophysiological Society in 2021.M11 No
differences in electroencephalography interpretations were
recorded in the independent assessments.

RESULTS

The clinical profiles and the EEG, and SIACOM findings of
the four patients are summarized in Table 1, and the detailed
findings are described below.

Patient 1

A 57-year-old woman had a head injury due to a fall 4 years
prior and underwent craniotomy for a right acute subdural
hematoma at our hospital. MRI revealed three contusional
lesions in the convexity of the right frontoparietal lobe,
right frontal base, and right frontal pole [Figure 1a]. She
was transported to our hospital by ambulance with focal-to-
bilateral tonic-clonic seizures. Her seizures were controlled
by intravenous administration of diazepam (DZP); however,
impaired consciousness persisted. EEG demonstrated
lateralized periodic discharges (LPDs) with fast wave
activities (+F) in the right parieto-centro-occipital lesion
(at P4, C4, and O2), which became ictal discharges with
evolution in frequency [Figures 1b and c]. She was diagnosed
with focal NCSE and intravenous fosphenytoin (fPHT)
administration was initiated. Ictal ASL, which was performed
5 h after EEG examination, showed increased ASL signals
in the right posterior cortex, in addition to the ATA of the
MCAs and posterior cerebral arteries (PCAs) on both sides
at PLD of 1.5 s [Figure 1d]. Increased signals were observed
in the ipsilateral thalamus. The increased ASL signals in the
right posterior cortex decreased at PLD of 2.0 s.

Interictal ASL, which was performed at the outpatient service
3 months after her epileptic ictus, showed no site of increased
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signal, while the ATA of the bilateral MCAs and PCAs were
observed [Figure le]. Subtraction of the ictal ASL at a PLD of
1.5 s from the interictal ASL at a PLD of 1.5 s demonstrated
that the ATA of the bilateral MCAs and PCAs was almost
eliminated, and the increase in ASL signals in the right posterior
quadrant became prominent [Figure 1f]. When the subtracted
ASL was superimposed on the FLAIR, it was revealed that an
increase in ASL signals occurred from the cortical convex on
and the cortex in the sulcus around the contusional lesion of
the right frontoparietal lobe and extended to the ipsilateral
temporal lobe [Figures 1g and h]. An increased ASL signal was
also observed in the ipsilateral thalamus. The ATA remained
partially in the contralateral ambient cistern.

Patient 2

The 63-year-old woman, as previously reported,”* developed
repeated attacks of aphasia due to focal NCSE following
surgical removal of radiation-induced osteosarcoma of the
left temporal region. Despite taking multiple anti-seizure
medications (ASM), she developed a similar aphasic seizure.
On the EEG, LPDs + F persisted in the left temporal region
(T3 and T5), spread to the left frontoparietal region, and
became ictal discharges with evolution to the left hemisphere
[Figures 2a and b]. With the diagnosis of focal NCSE, she
underwent intravenous administration of fPHT and 1 day
later, aphasia slightly improved, the periictal ASL with PLD
of 1.5s, 1.8 s, and 2.0 s was obtained. She also underwent
interictal ASL 2 months later, and the subtracted ASL image
was superimposed on the FLAIR image to create STACOM.
ASL signals posterior to the surgical scar on the left temporal
lobe were focally increased at the PLD of 1.5 s [Figure 2c]. At
aPLD of 1.8 s, the site extended to the posterior temporal and
parietal lobes [Figure 2d]. The signals were further increased
ata PLD of 2.0 s [Figure 2e]. No residual ATA were observed.
SIACOMs, which were created by superimposing the
subtracted ASL of each PLD on the lateral view of the three-
dimensional (3D)-T1WI images, clearly demonstrated that a
gradual extension and increase of the ASL signals occurred
in the posterior temporal and parietal cortices posterior to
the surgical scar of the left temporal lobe [Figures 2f-h].
The site of increased CBF shown by SIACOM at a PLD of
2.0 s with 3D-T1WTI [Figure 2h] almost exactly matched the
potential distribution shown by the voltage topography of
LPDs [Figure 2b].

Patient 3

An 85-year-old woman had been taking hypnotics and
neuroleptics, including zopiclone, brotizolam, suvorexant,
and etizolam, for insomnia for a long time. However, the
patient suddenly stopped taking these medications when
she underwent bladder hydrodilation for interstitial cystitis
under general anesthesia. Although she had no problems
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Figure 1: Patient 1 (a) Magnetic resonance (MR) images with fluid attenuated inversion recovery sequences (FLAIR) shows three
contusional lesions in the right fronto-parietal lobe (red arrows), right frontal base (white arrow), and right frontal pole (yellow arrow).
(b) Electroencephalogram (EEG) demonstrates lateralized periodic discharges (LPDs) with fast wave activities (+F) in the right parieto-
centro-occipital lesion, which becomes ictal discharges. (c) Voltage topography depicts that the maximal amplitude of negativity (indicates
blue) of LPD is located at P4, C4, and O2 of International EEG 10-20 system. (d) MR perfusion image with arterial spin labeling (ASL) at
post-labeling delay (PLD) of 1.5 s during ictal periods shows increased ASL signals in the right posterior cortex, in addition to the arterial
transit artifact (ATA) of the middle cerebral arteries (MCAs) and posterior cerebral arteries (PCAs) on both sides. (e) Interictal ASL at a
PLD of 1.5 s fails to reveal the site of increased ASL signal, while the ATA of the bilateral MCAs and PCAs are observed. (f) Subtraction of
the ictal ASL from the interictal ASL (subtracted ASL) demonstrates that the ATA of the bilateral MCAs and PCAs is mostly eliminated, and
the increase in cerebral blood flow in the right posterior quadrant becomes prominent. (g and h) Subtraction of ictal-interictal ASL images
co-registered to FLAIR images (SIACOM) reveals that an increase in ASL signals occurs from the cortical convex on and the cortex in the
sulcus around the contusional lesion of the right fronto-parietal lobe, and extends to the ipsilateral temporal lobe. Increased ASL signal in the
ipsilateral thalamus is also revealed (white arrow). (h) Shows enlarged views around the contusional lesion on (g).
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Figure 2: Patient 2 (a) Electroencephalography (EEG) shows lateralized periodic discharges (LPDs)+F persist on the left temporal region,
spread to the left fronto-parietal region, and become ictal discharges on the left hemisphere. (b) Voltage topography indicates that the maximal
amplitude of the negativity of LPD is located at T3 and T5. (c-e) STACOM, which was superimposed on the fluid attenuated inversion recovery
sequences, show arterial spin labeling (ASL) signals posterior to the surgical scar at the left temporal lobe is focally increased at a post-
labeling delay (PLD) of 1.5 s (c). At a PLD of 1.8 s, the site is extended to the posterior temporal and parietal lobes (d). The signals are further
increased at a PLD of 2.0 s (e). (f-h) When the subtracted ASL of each PLD is superimposed on the lateral view of the three-dimensional
image created from 3-dimensional T1-weighted images, a gradual extension and increase of the ASL signals occurs in the posterior temporal
and parietal cortices posterior to the surgical scar (white arrow) is demonstrated.

with surgery and anesthesia, she developed convulsive SE
at night after surgery. Her seizures were controlled with the
intravenous administration of DZP and fPHT. She underwent
MRI 6 h later, which failed to reveal any epileptogenic
lesions. As ASL with a PLD of 1.5 s showed a marked ATA
depiction of the major arteries at the bottom of her brain, it
was difficult to determine a minute increase in ASL signals
in the right frontal lobe [Figure 3a]. Two hours later, EEG
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demonstrated LPDs with 1 Hz or higher in the right frontal
region (F4) [Figures 3b and c], indicating the ictal-interictal
continuum, and she was diagnosed with a situation-related
seizure associated with the sudden discontinuation of
hypnotics and neuroleptics. Three months later, without
ASM, the patient underwent interictal ASL [Figure 3d]. On
subtracting ASL at a PLD of 1.5 s, ATA was eliminated, and a
minute increase in ASL signal at the right frontal lobe became
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Interictal ASL at PLD 1.5s

Subtracted ASL

Figure 3: Patient 3 (a) Ictal arterial spin labeling (ASL) at a post-labeling delay (PLD) of 1.5 s shows a marked arterial transit artifact (ATA)
depiction of the major arteries, while it is difficult to determine a minute increase in ASL signals in the right frontal lobe (white arrow). (b)
Electroencephalography demonstrates lateralized periodic discharges (LPDs) in the right frontal region. (c) Voltage topography shows that
the maximal amplitude of the negativity of LPD is located at F4. (d) Interictal ASL at a PLD of 1.5 s again shows a marked ATA depiction.
(e) On the subtracted ASL, ATA is mostly eliminated and minute increase of ASL signal at the right frontal lobe becomes prominent (white
arrow). (f) SIACOM, which is created with source images of magnetic resonance angiography, shows the increased ASL signal site is at the
convexity of the right frontal base (white arrows). On serial STACOM with a slice width of 0.6 mm, this increase in ASL signal was observed
over 20 slices, that is, with a width of 1.2 cm, and the figures show, from the left, the most ventral part, the central part, and the most dorsal
part of the increased ASL signal areas of right frontal base. Other remaining signals are identified as ATA, because they correspond to the
subarachnoid space, including the bilateral ambient cisterns and frontal interhemispheric cistern, or arteries therein.

prominent [Figure 3e]. When SIACOM was created with the
source images of MR angiography, the increased ASL signal
site was at the convexity of the right frontal base [Figure 3f],
which coincided with the site where the LPDs were recorded
on EEG. Since other increased signals were located in the
bilateral ambient cisterns and frontal interhemispheric
cistern on SIACOM, they were judged as residual ATA.

Patient 4

A 75-year-old man initially developed generalized tonic-
clonic seizures and was admitted to the emergency
department. On arrival, he had no convulsions and his
consciousness was almost clear. EEG examination revealed
frequent generalized epileptiform bursts [Figure 4a]. MRI

Surgical Neurology International 2023 « 14(84) | 7
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SIACOM with T2WI

Figure 4: Patient 4 (a) Electroencephalography showing frequent generalized epileptiform bursts. (b) Periictal arterial spin labeling (ASL) at
a post-labeling delay (PLD) of 1.5 s shows increased ASL signals in the right frontal lobe (white arrow). Even when compared with magnetic
resonance (MR) angiography (c), it is not possible to determine whether it is the arterial transit artifact (ATA) of the middle cerebral arteries
or increased tissue cerebral blood flow. (d and e) Interictal ASL at a PLD of 1.5 s (d) and MR angiography (e) demonstrate findings similar
to those of periictal ASL. (f) On the subtracted ASL, the increased ASL signal in the right frontal lobe is almost eliminated (f). (g) SIACOM,
superimposed on T2-weighted images, shows that slightly increased residual signals are present within the subarachnoid space.
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after 6 h did not reveal an epileptogenic lesion. On periictal
ASL, the signal in the right frontal lobe seemed to be
increased [Figure 4b]; however, even when compared with
MR angiography [Figure 4c], it was not possible to determine
whether it was ATA of the MCA or increased tissue CBF
in the same area. The signal at the site was also elevated in
the interictal ASL 6 months later [Figure 4d]. In addition,
the ATA of the MCA could not be excluded by referring to
the MR angiography [Figure 4e]. In the subtracted ASL, the
increased ASL signal in the right frontal lobe was mostly
eliminated [Figure 4f]. This can be diagnosed as ATA of the
MCA, as even the slightly increased residual signals were all
present within the right Sylvian fissure when STACOM was
created with T2WI [Figure 4g]. Since follow-up interictal
EEG findings showed sporadic appearance of generalized
paroxysmal discharges, a diagnosis of generalized epilepsy
was made, and his seizures were controlled with 200 mg of
lacosamide.

DISCUSSION

This study revealed the possibility of subtraction of ictal-
interictal 1.5-T PASL images to considerably eliminate the
depiction of ATA in all four patients. In addition, by creating
SIACOM from the subtracted ASL, the pathophysiology of
the seizure in each patient was more clearly demonstrated
than that in the original ictal ASL image.

In patients 1 and 2 with focal epilepsy, a tight topographical
relationship between the epileptogenic lesions and site
of increased CBF was clearly depicted. We previously
investigated the hemodynamics of periictal hyperperfusion
using 3-T pCASL with the dual PLD method and reported
that the flow velocity of periictal hyperperfusion was high
in patients with structural focal epilepsy.”? That is, the
increase in ASL signals at a PLD of 1.5 s was washed out to
some extent at a PLD of 2.5 5.2 In Patient 1, SIACOM at a
PLD of 1.5 s clearly demonstrated that the increase in CBF
with high velocity occurred from the cortex surrounding
the contusional lesion in the right frontoparietal lobe,
and extended to the ipsilateral temporal lobe. In this case,
SIACOM also revealed an increase in CBF in the ipsilateral
thalamus in addition to the right posterior cortex. Ohtomo
et al.'"! demonstrated that thalamocortical hyperperfusion
on ASL could be a new biomarker of NCSE and that specific
thalamic hyperexcitability might modulate the LPDs and
rhythmic delta activity associated with NCSE, as seen in
Patient 1.

Conversely, in Patient 2, SIACOM clearly revealed that the
slight increase in CBF at a PLD of 1.5 s, which was visualized
posterior to the lesion, gradually increased in intensity
and extent at a PLD of 1.8 s and 2.0 s. These hemodynamic
changes, which could be visualized by taking advantage of
the characteristic that ASL is susceptible to arterial transit

time (ATT),!"#101%2233] jpdjcate a slower blood flow velocity,
despite being with structural focal epilepsy. In this case, it
is possible that the NCSE was already in the improvement
process, since ictal ASL was obtained 1 day after intensive
treatment for the epileptic ictus. It was considered that the
blood flow velocity, which increased due to NCSE, decreased
with the improvement of NCSE as CBF decreased.

In Patient 3 with situation-related seizures, SIACOM
revealed a minute increase in CBF in the area consistent
with the abnormal EEG region. In general, the development
of ictal hyperperfusion on 3-T pCASL depends on the
electrophysiological intensity or power of the epileptic
ictus, 121315182021 and this is more pronounced with 1.5-
T PASL than with 3T pCASL.® In our experience so far,
situation-related seizures are weak in this power,*?? and
we have experienced a case in which ictal hyperperfusion
could not be visualized with 1.5-T PASL.®! Also in Patient
3, we speculated that this power was weak, and the present
study also demonstrated that SIACOM is useful in detecting
minute changes associated with situation-related seizures.

In Patient 4 with generalized epilepsy, increased CBF focally
in the right frontal lobe was suspected with periictal ASL;
however, SIACOM revealed that the increased ASL signals
were the ATA of the right M2, M3, and M4 portions of the
MCA. Few reports have captured periictal hyperperfusion
with ASL in patients with generalized epilepsy. Chen ef al.,/!
using 3-T pCASL, reported that the ATT in the left superior
temporal gyrus during the periictal state of absence seizures
was prolonged, and it is not straightforward compared to
periictal hyperperfusion in focal epilepsy. As the current
evaluation method for ASL, especially 1.5-T PASL, is to detect
local hyperperfusion on visual inspection, it is considered
that there is a limitation to its detection, even with STACOM.

Fukuma et all® reported that SISCOM is useful for
diagnosing prolonged hyperperfusion in post-stroke epilepsy
in the field of neuroemergency. As our study did not directly
compare SIACOM with SISCOM in the same patient, it
is not possible to state the superiority or inferiority of the
diagnostic ability of both for periictal hyperperfusion.
However, the advantages of STACOM over SISCOM are, first,
that SPECT requires intravenous injection of radioisotopes
(RI), whereas ASL uses an endogenous tracer; thus, it is
completely non-invasive. Second, for the same reason, it
takes approximately a day to obtain a diagnostic RI; however,
ASL examination can be performed immediately when
needed. Third, SPECT examinations are generally unavailable
outside working hours or on weekends, and the timing of
ictal SPECT examinations is often delayed. Fourth, while
SPECT facilities are not installed in all hospitals dealing with
neuroemergencies, 1.5-T MR machines are widely provided.

The present study has some limitation. First, the degree of ATA
visualization may differ between the (peri) ictal and interictal
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states. On 3-T pCASL, ATA is visualized when labeled blood
flow stagnates in the artery due to changes in hemodynamics
associated with steno-occlusion or a giant aneurysm of the
internal carotid artery.!'”! However, the precise mechanism of
ATA delineation on 1.5-T PASL has not yet been elucidated.
In the present study, the ATA depiction during the (peri) ictal
state tended to be stronger than that at the interictal state, and
this was particularly noticeable in the artery that feeds the ictal
hyperperfused area. Therefore, ATA cannot be completely
eliminated by creating a subtraction image. However, ATA that
is not completely removed exists in the subarachnoid space, as
shown in Patients 1, 3, and 4 on SIACOM,; therefore, it can be
distinguished from increased CBF in the parenchyma. Second,
since there is a difference in the velocity of CBF between
(peri) ictal and interictal periods® it should always be borne
in mind that it may not be possible to obtain a complete
subtraction image of CBF on SIACOM, which is susceptible to
ATT.181019223) However, this possibility was not clearly seen
in our four patients. Third, it is practically difficult to obtain
interictal ASL data and subsequent SIACOM during and
immediately after the initial treatment. In the present study,
interictal ASL data were obtained in the outpatient clinic on
averaged 3.5 months after the epileptic ictus. When the (peri)
ictal ASL images are superimposed directly on the anatomical
MR images, in that case, ATA can be distinguished in the
subarachnoid space while ATA cannot be deleted.

CONCLUSION

Although it is necessary to examine several patients in the
future, SIACOM can mostly eliminate the depiction of ATA,
which is one of the weakest points of 1.5-T PASL, and clearly
demonstrate the pathophysiology of epileptic seizures.
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