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Abstract

Purpose Dysembryoplastic neuroepithelial tumors (DNETSs) are a common cause of chronic drug-resistant epilepsy and
are known for their favorable surgical outcomes. Nevertheless, the seizure recurrence-free rate is not as favorable if tumor-
ous nodules are present near the main mass. We call these small tumorous nodules in the vicinity of the main mass satellite
lesions (SLs). We analyzed tumor and seizure control in the presence and following the subsequent removal of SLs.
Methods We retrospectively reviewed the medical records, radiological data, and surgical procedures to obtain the outcomes
of children who underwent resection surgery for DNET. The analyses were designed to address the associations among
the demographic, tumor and seizure-related variables. A Cox proportional hazard model was used for the univariate and
multivariate analyses.

Results In total, 39 consecutive patients were included (26 males and 13 females). SLs were found in 22 patients (56%). The
year-to-year analysis of patients with Engel class I was approximately 80% during the follow-up period. However, the actual
seizure recurrence-free survival (RFS) rate was 82, 73 and 70% at the first, second and fifth year, respectively. The patients
who initially presented with SLs had 46% seizure recurrence rates, while those without SL had 18% seizure recurrence rates.
Conclusions As the seizure-RFS rate significantly declines over time, a more accurate seizure-free rate analysis using survival
curves could be important for determining the outcome of DNET surgery. A thorough review identifying satellite lesions
preoperatively and using intraoperative neuronavigation, electrocorticography (ECoG) or intraoperative ultrasonography is
warranted to accomplish the wide resection of tumors with accompanying satellite lesions.

Keywords Dysembryoplastic neuroepithelial tumor - Epilepsy - Epilepsy-associated tumor - Focal cortical dysplasia -
Recurrence

Introduction such tumors [2]. These so-called long-term epilepsy-asso-

ciated tumors (LEATS) are primarily located in the cerebral

Brain tumors are common causes of chronic drug-resistant
epilepsy and are potentially curable by surgery [1, 2]. Dys-
embryoplastic neuroepithelial tumors (DNETS), ganglioglio-
mas and pleomorphic xanthoastrocytomas are examples of
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cortex, especially in the temporal lobe [3, 4]. Most LEATSs
are low-grade tumors, and surgical removal is the treatment
of choice for both tumor control and seizure suppression [2].

The term DNET was introduced by Daumas-Duport et al.
[5] following a review of surgically curable neuroepithelial
tumors with medically intractable partial seizures. DNET is
categorized as a World Health Organization (WHO) grade 1
tumor [6]. This tumor is frequently located in the temporal
lobe and is associated with complex partial seizures that
progress to medically intractable epilepsy during the first
two decades of life [4].

After the first proposal, numerous articles have described
DNET, and most studies have reported favorable surgical
outcomes. The seizure-free rates after gross total removal
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(GTR) of the tumor were over 80% [7, 8]. Regarding other
low-grade tumors, many studies have reported that the extent
of tumor resection is the most important factor affecting both
tumor and seizure control. In the neurosurgical field, the
GTR of DNETs: is not regarded as a difficult task, and GTR
rates reach 79-100% because these tumors are primarily
located in the cerebral cortex with relatively clear margins
[7, 9, 10]. Furthermore, Daumas-Duport et al. [5] initially
suggested that even the partial removal of DNETS provides
long-term tumor control, representing an optimistic view
of this disease. These findings contributed to the view that
DNETs are easily curable tumors at least relatively. Nev-
ertheless, recent studies have reported numerous DNET
patients with tumor progression and recurrence [11, 12].

Based on recent studies and our cumulative experiences,
in contrast to previous beliefs, DNET tumor progression
may be more common because the GTR of these tumors is
challenging in some patients when small tumorous nodules
exist in the vicinity of the main mass. We named these nod-
ules “satellite lesions” (SLs) because they appear separated
from the main mass. We analyzed tumor and seizure control
in the presence and following extirpation of SLs.

Materials and methods

We retrospectively reviewed the medical records, radiologi-
cal data, surgical procedures, and outcomes of children who
underwent surgery for DNET at our institution from 2000 to
2016. All tumors were histologically confirmed as DNET by
an experienced neuropathologist.

All patients underwent brain MRI prior to surgery. The
MRI included T2- and T1-weighted sequences with gado-
linium injection. Axial, sagittal and coronal images were
recorded. We divided the tumor location in the lobes into
frontal, temporal, parietal and occipital. The central lobe as
defined by Yasargil [13] designating the sensorimotor cortex
was added to the location category if the tumor involved one
or more of the precentral, postcentral or paracentral gyri
because surgery for tumors in these sites is associated with
a high rate of neurological deficits [14]. We further catego-
rized the tumor locations as medial or lateral. The medial
locations included the medial frontal/parietal/occipital lobes
facing interhemispheric fissures and the temporal/occipital
lobes medial to the collateral sulcus. SLs were defined as
small dots or crescent-shaped lesions immediately adjacent
to the main tumor mass surrounded by normal parenchyma
(Fig. 1). The satellite lesions were typically identified as
high-signal intensity in T2-weighted images and low-signal
intensity on T1-weighted images without enhancement after
gadolinium injection. These lesions were frequently located
in the deep white matter on the medial, inner side of the
tumor masses.
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Fig.1 Satellite lesions as discrete T2 high-signal intensity nodules
adjacent to main tumors and separated by a thin white matter signal.
a Axial view of T2-weighted MRI. SL located on the posteromedial
side of the main mass (arrow). b Axial view of T2-weighted MRI of
a different patient. SL located on the medial side of the main mass
adjacent to the lateral ventricle (arrow). ¢ Axial view of T2-weighted
MRI of a different patient. SL located on the medial side of the main
mass. d Magnified image of c. Notably, the SL is disconnected from
the main mass and separated by a thin white matter signal (arrow)

The surgical procedures were reviewed, and the extent
of resection was defined according to postoperative MRI
performed within 48 h after surgery. The GTR was defined
as no visible residual tumor including all SLs identified on
preoperative MRI. Near-total resection (NTR) indicates the
complete removal of the main mass with only one or two
SLs remaining. Subtotal resection (STR) indicates the pres-
ence of residual main masses (< 10% of the initial volume),
and partial resection (PR) refers to more than 10% of the
tumor remaining.

The surgical outcome was analyzed according to the fol-
lowing two different aspects: tumor progression and seizure
recurrence. Tumor progression/recurrence was analyzed
based on MRI during the follow-up period. The seizure
outcomes were determined by a year-to-year analysis and
recurrence-free survival (RFS) depending on the extent of
the removal and existence of remaining SLs.

A clinical examination was performed 3 months after the
initial surgery, followed by regular follow-up examinations
every 6 months. The type, intensity, and frequency of sei-
zures were recorded at each outpatient visit. The primary
seizure outcome was analyzed 12 months after surgery using
the Engel classification of postoperative outcome as follows:
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Class I, free of disabling seizures; Class II, rare disabling
seizures; Class III, worthwhile improvement; and Class IV,
no worthwhile improvement [15]. The same grading sys-
tem was used during the annual clinical follow up when
such information was available. Drug-resistant epilepsy was
defined as the failure of adequate trials of two tolerated and
appropriately chosen seizure medication schedules (either
monotherapies or a combination) to achieve sustained sei-
zure freedom [16].

MRI was performed every 6 months to evaluate tumor
control. If no residual lesion was observed, MRI was per-
formed yearly. A newly developed lesion at the previous
tumor site including SLs was regarded as tumor progression,
even without pathologic confirmation. Tumors that did not
undergo secondary surgery for various reasons (e.g., slow-
growing lesions or location in eloquent areas) were closely
followed up.

The analyses were designed to address the associations
among the demographic, tumor and seizure-related vari-
ables. These variables included gender, age at onset of sei-
zures, duration of seizures, seizure type, seizure control after
surgery, tumor location, existence of satellite lesions, extent
of resection and tumor progression. SPSS Statistics version
23 (SPSS Inc., Chicago, IL, USA) was used to perform the
statistical analyses. A Cox proportional hazard model was
used for the univariate and multivariate analyses. The age
at onset of epilepsy, gender, duration of epilepsy, location,
presence of SLs, and extent of resection were included as
factors assessed in the univariate and multivariate analy-
ses. All analyses were two-sided, and a p value < 0.05 was
considered significant. Factors with p<0.1 in the univari-
ate analyses were selected for inclusion in the multivariate
analyses. Age and gender were included in the multivariate
models as basic variables. A Kaplan—Meier analysis was
used to estimate the cumulative percentage of tumor and
seizure-free survival. The present study was approved by the
institutional review board (IRB) at our institution.

Results

In total, 39 consecutive patients were included (26 males and
13 females, Table 1). The median age at the time of surgery
was 10.2 years (range 3—18 years). Thirty-eight of the 39
patients presented with seizures. The median age at seizure
onset was 9.6 years (range 3 months—18 years). The median
follow-up duration was 92 months (range 6—155 months).
Two patients were asymptomatic, and their tumors were
found incidentally during trauma evaluations. Focal motor
seizures ensued in one of the two asymptomatic patients after
8 years of observation. Twenty-five patients, including one
who had late onset seizure, presented with focal motor sei-
zures (64%), whereas 13 patients (33%) had focal non-motor
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Table 1 Demographic characteristics
Variable Number
Median age (range)
At epilepsy onset 9.6 (0.3-18.3)

At surgery 10.2 (3.8-18.8)
Sex (%)

Male 26 (67)

Female 13 (33)
Type of seizure (%)

Focal motor 25 (64)

Focal non-motor 13 (33)

Impaired awareness 23 (59)

With awareness 15 (39)
Duration of epilepsy

Mean (range, month) 13.4 (0-96)

< 6 months (%) 19 (49)

<2 months (%) 15 (39)
Location (%)

Temporal 12 (31)

Temporo-medial® 6 (50)

Extratemporal 27 (69)

Central 9 (23)
Extent of resection (%)

GTR 20 (51)

NTR 8(21)

STR 11 (28)
SL (%)

Present 22 (56)

Not present 17 (44)
Engel classification at first year (%)

I 33 (85)

I-1v 6 (15)
Engel classification at the last follow-up (%)*

I 27 (82)

I-1v 6 (18)

#Patients who were followed-up for just 1 year after surgery were
excluded

PPercentage of temporal location group

seizures. Twenty-three patients, including one who had late
onset seizures, had seizures with impaired awareness (59%),
and 15 patients (39%) had seizures with awareness. The
median duration of epilepsy (from seizure onset to surgery)
was 13.4 months (range 0-96 months). Nineteen patients
(49%) had a duration of epilepsy <6 months, and 15 patients
(39%) had a duration <2 months. The patients received an
average of 1.1 seizure medications at the time of surgery
(range 0-5). Twenty-five patients of the 30 patients (83%)
who were taking preoperative seizure medications ceased
their seizure medications after surgery. One patient without
preoperative seizure medication before surgery newly started
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seizure medication after surgery. Approximately half of all
patients (19 patients, 49%) were considered to have intrac-
table epilepsy prior to surgery. Seventeen of the 19 (90%)
intractable epilepsy patients had their seizure medications
discontinued after surgery. The mean time to discontinue
seizure medication was 23 months after surgery (range
0-126 months).

Tumors located in the temporal lobe were observed in
12 patients (31%), and 27 tumors (69%) were located in
extra-temporal lobes as follows: nine in the central, nine
in the frontal, six in the parietal, two in the occipital and
one in the insular lobe. When we divide the tumor locations
into medial and lateral, 15 tumors (39%) were located in the
medial location, whereas 24 tumors (62%) were located in
the lateral cortexes. Among the temporal lobe tumors, six
(50%) tumors were located medially.

SLs were found in 22 patients (57%). In 12 patients, only
one SL was observed, but in two patients, numerous SLs
were found with bubbly appearances. The mean longest SL
diameter was 9.8 mm (range 1-14 mm), and the SLs were
immediately adjacent to the main mass and separated by
normal white matter, except for one case in which the SL
was situated 3 mm from the main mass. The SLs appeared
as high-signal intensity lesions on the T2-weighted and
low-intensity lesions on the T1-weighted images. None of
the SLs was enhanced by gadolinium. The separation from
the main mass was confirmed on three planar images in all
patients. GTR was achieved in approximately half of the
patients (20 patients, 51%). Eight patients (21%) underwent
NTR, and the other 11 patients underwent STR (28%). How-
ever, GTR was achieved in seven of the 22 cases (32%) with
SLs. In contrast, GTR was possible in 12 cases (71%) of
tumors without SLs. Except for one case (7%) in which a
part of the main mass remained while the SL. was removed,

0 2 4 6 8 10 12

Tumor-Progression Free Survival

Fig.2 Tumor progression-free survival (Tumor PFS) in relation to
the extent of resection. In each plot, the X-axis represents time in
years, and the Y-axis represents the proportion. a Actual tumor PFS
steadily declines to 92, 83 and 63% in the first, second and fifth year
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the SLs were residual lesions of all non-GTR tumors with
accompanying SLs. The relationship between the extent of
resection and tumor location showed that the medial loca-
tion had a lower rate of GTR (27%) than the non-medial
locations (63%).

One tumor progression occurred after GTR. However,
13 of the 19 (68%) not completely resected tumors subse-
quently progressed. The median tumor-progression free sur-
vival (PFS) was 54 months. The actual overall tumor-PFS
declined to 92, 83, 63 and 55% at the first, second, fifth and
tenth year after surgery, respectively (Fig. 2). The presence
of SLs and achievement of GTR were the most significant
factors (p <0.1) associated with tumor progression based on
the univariate analysis. According to the multivariate analy-
sis, age at seizure onset and achievement of GTR were asso-
ciated with an increased risk of tumor progression (Table 2).

At the first year, 33 patients (85%) had Engel Class I out-
comes. Thirteen patients were followed up to 10 years; 11
patients (85%) were Engel Class I. The year-to-year analysis
of the patients with Engel class I was approximately 80% as
previously reports in other studies [7]. In contrast, the actual
seizure-RFS was 82, 73, 70 and 60% at the first, second,
fifth year and tenth year, respectively (Fig. 3). The presence
of SLs was the only factor with p < 0.05 in the multivariate
analysis. The patients who initially presented with SLs had
a 46% seizure recurrence, and those without SLs had 18%
seizure recurrence. In total, 53% of the tumors located in
the medial side showed seizure recurrence, while 21% of
the tumors located in the non-medial side showed seizure
recurrence (Table 3).

Complications developed in 11 patients (28%), includ-
ing five patients with hemiparesis, two patients with hemi-
anopsia, two patients with quadrantanopsia, one patient
with hemianopsia and hemiparesis, and one patient with

Log rank; p=0.001

Non-GTR

0 2 4 6 8 10 12

Tumor-Progression Free Survival

after surgery, respectively. b There is a significant difference in the
tumor PFS between the gross total resection (GTR) and the non-GTR
groups
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Table 2 .Relati\./e risks ﬁ?r tumor Clinical factor Univariate analysis Multivariate analysis
progression estimated with a
Cox proportional hazards model p value HR 95% C1 p value HR 95% CI
Age of seizure onset® 0.214 0.924 0.815-1.047 0.032 0.843. 0.721-0.986
Sex (male)? 0.707 0.811 0.271-2.423 0.903 1.074 0.339-3.409
Duration of epilepsy 0.242 0.978 0.942-1.015
Medial location 0.730 1.207 0.415-3.506
Temporal lobe 0.285 0.498 0.139-1.788
Central lobe 0.359 1.725 0.539-5.523
Presence of SL 0.020 4.602 1.267-16.712 0.137 3.029 0.704-13.035
GTR 0.010 0.069 0.009-0.527 0.026 0.085 0.010-0.740

HR hazard ratio, CI confidence interval, SL satellite lesion

#Age of seizure onset and sex were included in the multivariate analysis model as a basic variable

Year-to-year analysis of seizure outcome by Engel
classification

100%
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Seizure-Recurrence Free Survival

Fig.3 Seizure outcomes among the patients. In B, C, and D, the
X-axis represents time in years, and the Y-axis represents the pro-
portion. A Year-to-year analysis of patients by Engel classification
as follows: light blue, class I; gray, class II; blue, class III; and dark
blue, class IV. The y-axis represents the percentage of Engel class I
outcomes, and the x-axis represents the postoperative years. However,

brain abscess. Regarding the location, three of six tem-
poro-medial located tumors (50%) developed complica-
tions after resection. In addition, complications occurred
in four of nine central lobe located tumors (44%) after
surgery. In five patients, hemiparesis was transient and
fully improved over time. In one patient, weakness of hand

) 24 48 72 % 120 144 168

Seizure-Recurrence Free Survival

GTR

Log rank; p=0.054

Non-GTR

0 2 4 6 8 10 12

Seizure-Recurrence Free Survival

the actual seizure recurrence-free survival (seizure RFS) declines
over time. B Seizure RFS declines steeply during the first two postop-
erative years and then stabilizes. C Seizure RFS significantly differs
between patients with satellite lesions (SLs) and patients without SLs.
D Seizure RFS also differs between GTR and non-GTR group. How-
ever, it did not reach statistical significance (p = 0.054)

grasping power was permanent. Two patients had postop-
erative quadrantanopsia, which was not disabling and was
not recognized until postoperative ophthalmologic exami-
nation. The patient with brain abscess underwent surgical
aspiration and antibiotics therapy. The patient was cured
without neurologic deficits.
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Table 3 Relative risks for

. ) Clinical factor
seizure recurrence estimated

Univariate analysis

Multivariate analysis

with a Cox proportional hazards p value HR 95% CI p value HR 95% CI
model
Age of seizure onset® 0.950 0.996 0.869-1.141 0.929 0.992 0.839-1.174
Sex (male)® 0.748 0.833 0.272-2.548 0.239 2.184 0.595-8.021
Duration of epilepsy 0.466 1.009 0.986-1.032
Medial location 0.064 2.888 0.939-8.878 0.057 3.539 0.153-3.280
Temporal lobe 0.887 1.085 0.353-3.332
Central lobe 0.858 1.125 0.309—4.095
Presence of SL 0.047 3.765 1.016-13.953 0.041 5.125 1.070-24.534
GTR 0.069 0.302 0.083-1.099 0.659 0.708 0.135-3.280
HR hazard ratio, CI confidence interval, SL satellite lesion
2Age of seizure onset and sex were included in the multivariate analysis model as a basic variable
Discussion as the corticospinal tracts and optic radiations. Therefore,

Tumor progression

In contrast to common beliefs, previous papers have also
reported the aggressive course of the tumor, including rapid
growth, progression and malignant transformation of DNET
[17-20]. Furthermore, a recent study reported a GTR rate
of only 46%, which is similar to our analysis (51%) [8]. In
our study, the tumor-PFS gradually decreased over 10 years,
resulting in a plateau at 55%.

Numerous studies suggest that GTR is one of the most
important factors for tumor control, and our data support
this notion [21-25]. However, the achievement of GTR is
not always an easy task. The presence of SLs, central lobe
involvement, and a medial location negatively affected the
extent of resection. DNETs are located in temporo-medial
structures in 46% of patients [7]. In total, 44% of patients
with tumors in central locations and half of the patients with
tumors in temporo-medial locations developed complica-
tions, such as hemianopsia or hemiplegia, in our study, and
achieving GTR in tumors located in such areas is challeng-
ing for neurosurgeons. Quaddoumi et al. [26] also reported
67% visual field defects (quadrantanopia or hemianopsia)
after DNET surgery.

The presence of SLs was significantly associated with a
low likelihood of GTR. In most patients without GTR, the
SL was the portion left postoperatively. Therefore, the extir-
pation of SLs is crucial because GTR is the most important
variable affecting long-term tumor control. Unfortunately,
SLs were found in 57% of DNETSs on preoperative MRI,
and all SLs were located in the medial direction of the main
mass. The SLs separated from the main mass on MRI and
intraoperative findings support this notion. In addition, SLs
are usually obscured in the surgical field by thin layers of
normal white matter. To achieve GTR, breaching the white
matter is required. Exploring and removing SLs carries the
risk of compromising important white matter tracts, such
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it is important to carefully evaluate preoperative imaging to
detect SLs and adjacent important white matter tracts.

In our study, the multivariate analysis revealed that a
younger age at symptom onset and incomplete resection
were significant variables for tumor control. A younger age
was also associated with worse tumor control of ganglioglio-
mas [27]. In pediatric brain tumors, a younger age onset
is generally disadvantageous in terms of recurrence for a
given pathological entity, reflecting different tumor biolo-
gies, genetic backgrounds, and limitations of treatment in
younger children.

Notably, not all patients with tumor progression had sei-
zure recurrence or required urgent reoperation. The growth
of residual/recurred tumor was highly variable, and treat-
ment was tailored according to the individual patients’
symptoms and tumor growth rates.

Seizure recurrence

In contrast to the belief that DNETs are accompanied by
chronic epilepsy, less than half of our patients (19 patients,
49%) suffered from intractable epilepsy. This finding may be
attributable to the current trend of early MRI at the first or
second seizure. If our patients had been on seizure medica-
tions for a long time without MRI, many of them could be
defined as having chronic drug-resistant epilepsy. Therefore,
in current practice, DNET may be an epilepsy-associated
tumor (EAT) and not a LEAT in the traditional concept.
Our analysis showed a lower proportion of temporal loca-
tions than previous studies. The temporal lobe is the most
common site of origin of DNETS, accounting for approxi-
mately half of all cases [8]. The higher proportion of extra-
temporal locations in our study may be related to the lower
representation of drug-resistant epilepsy. Notably, central
lobe involvement was observed in a high proportion of our
cohort. A central lobe location renders GTR a difficult task
because of the risk of permanent motor deficits [28].
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In the present study, the seizure-free rate at the first year
postoperatively was 85%, and this rate was maintained
over a 10-year period, which is consistent with the results
of other studies [7, 24]. However, the actual seizure-RFS
declined rather steeply to 73% until 2 years postoperatively
and gradually declined thereafter. The higher apparent pro-
portion of Engel class I patients reflects the fact that some
patients experiencing seizure recurrence became seizure-free
by reoperation or restarting seizure medications. Therefore,
the seizure RFS displayed in the survival plots reflects the
patient burdens (seizure recurrence and retreatment) more
accurately than the year-to-year analysis. The seizure RFS
was 60% 10 years after surgery, suggesting that the seizure
outcome of DNET may not be as favorable as previously
thought.

In most studies investigating DNET, GTR is considered
a major prognostic factor [2, 22, 29, 30]. In one study, GTR
led to seizure freedom in 87% of cases, whereas STR yielded
only 55% of seizure-free patients [31]. Interestingly, in our
study, the multivariate analysis revealed that the presence of
SLs was the most significant variable affecting the seizure
outcome, surpassing the effect of GTR. It is intriguing that
seizure recurrence occurred despite the complete removal
of the tumor (and no tumor recurrence). Therefore, GTR is
crucial for tumor control; however, for seizure control, more
than GTR is required. This result suggests that the presence
of SLs is also associated with epileptogenicity.

Focal cortical dysplasia (FCD) is frequently reported as
an associated pathology in DNET and is noted in 54% of
cases in larger series [32], and the optimal surgical strat-
egy for DNET between lesionectomy and extended cortical
resection has long been controversial [33, 34]. Hence, the
correlation among the radiological features of DNET, FCD
and surgical outcome has been examined. Chassoux et al.
[23]. proposed MRI-based three-tier classification of DNET
and reported that a dysplasia-like lesion with T1 iso-/hypo-
intensity and gray-white matter blurring was associated with
the presence of FCD and poor seizure outcome. Further-
more, Palmini et al. [35] posed the possibility of ictal-onset
zones that are apparently more extensive than the tumor in
DNET. These analyses are mainly related to MRI signals
and the characteristics of the tumor margins; however, the
concept of SLs was not considered in these studies. If the
presence of SLs reflects more extensive abnormalities sur-
rounding the DNET, extended resection using invasive stud-
ies, electrocorticograms or intraoperative ultrasonography
may be helpful for seizure control.

The multifocal development of tumors in the region
of cortical dysgenesis may underlie DNET pathogenesis.
Recent genetic analyses revealed that somatic alterations
of the fibroblast growth factor receptor 1 (FGFR1) gene is
a recurrent event in the pathogenesis of DNET [36, 37].
FGFRI is an upstream receptor tyrosine kinase regulating

the RAS-RAF-MAPK signaling, the canonical pathway
in pediatric low-grade gliomas [38]. Interestingly, recent
researches indicated that somatic alterations of PI3K-AKT-
mTOR pathway, another downstream cascade of FGFR1,
underlie FCD and hemimegalencephaly [39, 40]. There-
fore, further studies exploring molecular data from DNET
patients could unravel the pathogenesis of DNET, SL, and
FCD.

Conclusion

A substantial portion of DNET patients present with SLs,
and SLs are major obstacles to achieving GTR. Complete
resection, including of both the main mass and SLs, is most
important for tumor control, and >90% of patients with GTR
attain long-term tumor PFS. Nevertheless, seizure control is
more strongly affected by the presence of SLs than by GTR.
This result suggests that SLs may be a separate tumor arising
from the background of cortical dysgenesis.
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