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Simple Summary: There is limited evidence regarding the epileptogenesis and management of
meningioma-related epilepsy (MRE). Our study aims to identify risk factors for postoperative MRE
to guide clinicians on discontinuing antiseizure medications (ASMs) after treating supratentorial
meningiomas. Our results show that preoperative peritumoral edema (PE) is the only factor that can
predict an excellent seizure outcome following meningioma resection, likely because surgery leads
to its resolution. Furthermore, PE is also associated with a higher risk of preoperative epilepsy,
highlighting its potential key role in the epileptogenesis of MRE. Therefore, based on our clinical
experience, preoperative PE may be a positive factor in the decision-making process for discontinuing
ASMs after surgery. To our knowledge, this finding has not been previously reported in the literature.

Abstract: (1) Background: Meningioma-related epilepsy (MRE) is observed in approximately 30% of
patients. Although studies focus on identifying risk factors related to pre- and postoperative MRE,
there is no clear evidence regarding the timing for discontinuing antiseizure medications (ASM) after
surgical resection. (2) Methods: We retrospectively collected data from a series of naive
supratentorial meningiomas treated with surgical resection. Preoperative MRI was used to calculate
the meningioma and peritumoral edema (PE) volumes through a voxel-based system. We analyzed
the frequency of pre-and postoperative epilepsy in the group of meningiomas with and without
perilesional edema (PE > 1 cm? as the cut-off); (3) Results: From a clinical series of 507 patients, we
included 128 who underwent surgical resection in our Center, between January 2020 and December
2022, with a mean follow-up of 30.1 + 19.8 months. Surgical treatment had a curative effect on MRE
(41.4% pre- vs. 19.5% postoperative; p=0.0001). We observed a statistically significant reduction in the
seizure rate in cases with preoperative PE (45.3% pre- vs. 18.9% postoperative; p=0.0002) and a non-
statistically significant reduction in cases without PE (32.5% pre- vs. 21.4% postoperative; p=0.24). We
observed ASM continuation in 37.8% of Engel IA patients; (4) Conclusions: PE increases the
likelihood of MRE resolution with surgery. Our results show that surgical resection directly impacts
MRE and ASM discontinuation in the presence of preoperative PE. The PE is a reassuring factor in
decision-making regarding the timing of ASM discontinuation after surgery.

Keywords: meningioma; epilepsy; antiseizure medications; peritumoral edema

1. Introduction

Meningioma-related epilepsy (MRE) occurs in 30% of patients with supratentorial meningiomas
and is, in 20%-50% of cases, the presenting symptom [27,28]. Surgical resection leads to recovery in
60% of cases, with persistence of MRE after surgery in 30-40% of cases [18]. MRE significantly impacts
patients' quality of life due to recurrent seizures, which lead to limitations in daily activities'
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autonomy and the side effects of antiseizure medications (ASM), primarily affecting cognitive
functions [6,20]. Although the mechanisms of epileptogenesis in MRE are not fully understood, the
initiation of ASMs is recommended after the first epileptic seizure in the presence of a supratentorial
meningioma [26]. Therefore, the indication for ASM therapy is independent of the tumor's
radiological characteristics, seizure semiology, and, in general, patient-specific factors. This
highlights how the definition of MRE encompasses a wide variety of patients who must start ASM
independently of each character.

While the presence of a supratentorial meningioma may justify such a broad indication for ASM
initiation, the same cannot be said for the continuation and discontinuation of ASMs throughout the
clinical course of these patients. There is no recognized protocol for discontinuing ASMs after radical
resection of a supratentorial meningioma. Due to a lack of clear scientific evidence, the decision of
when and whether to stop these medications remains entirely at the clinician's discretion, and this is
one of the main unresolved issues in clinical practice regarding managing MRE [9]. Although
numerous clinical studies have identified risk factors for MRE [4,5,14,17,19,21], none have pinpointed
risk factors that could support a recognized protocol for postoperative ASM management. Clinicians
often choose to continue ASMs for many years after radical meningioma surgery, even in the absence
of seizures, due to the fear of recurrent seizures. In light of this, we decided to investigate which
characteristics of epileptogenic naive meningiomas in the preoperative period could reassure
clinicians in their decision to discontinue ASMs.

2. Materials and Methods

Our study retrospectively collected a series of patients with naive supratentorial meningioma
surgically treated at our Center between January 2020 and December 2022. The retrospective data
collection was carried out using our hospital's computerized database. We included all patients with
naive supratentorial meningioma who underwent radical surgical resection, provided that
preoperative and follow-up clinical and radiological data were available for at least 12 months.

We excluded cases of recurrence/postsurgical residuals, multiple meningiomatosis, death within
12 months after treatment, and all cases in which preoperative and postoperative MRI and clinical
data were not available.

The patients underwent magnetic resonance imaging (MRI) at our Center using a 1.5T or 3T
Tesla MRI machine (Ingenia 3T, Philips Medical Systems, Best, The Netherlands) with the standard
oncological protocol [7]. Specifically for analysis, the sequences collected were T1-weighted with
contrast enhancement to estimate tumor volume and conformation and FLAIR (Fluid-Attenuated
Inversion Recovery) to quantify PE (Figure 1). We manage the preoperative imaging in DICOM
(Digital Imaging and Communications in Medicine) format. The images from the T1-weighted with
contrast enhancement and FLAIR sequences in DICOM format were processed through the Slicer
website [12]. Tumor and PE segmentation was performed using a voxel-based analysis that
integrated automated and manual methods (Figure 2). The process begins with an automatic
thresholding technique to identify initial regions of interest based on intensity values (Figure 2A, 2E).
This is followed by manual refinement to enhance accuracy and delineate precise boundaries (Figure
2B, 2C, 2F, 2G). The final segmentation provides volumetric measurements for both the tumor and
the PE, aiding in quantitative analysis (Figure 3). The included patients' pre- and post-treatment
clinical data were retrospectively extracted from our Center's computerized database. Collected data
included demographic information, preoperative clinical details (presence or absence of epilepsy,
onset symptoms, ASM therapy and number of ASMs taken, radiological characteristics of the
meningioma), and postoperative data (Engel class [10], persistence or discontinuation of ASMs, ASM
discontinuation timing, and possible postoperative functional deficits). A single examiner conducted
data collection to minimize subjective variability in assessments. Surgical procedures were
performed using a transcranial approach under general anesthesia. We excluded cases of surgical
resection performed via an endoscopic endonasal approach. Cases of postoperative death (within one
year after surgery) were excluded. Cases of WHO grade III meningiomas were excluded. The extent
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of resection (EOR) was determined based on the postoperative MRI (usually one month after surgery)
and classified according to the Simpson grading system [22]. The study included cases of complete
macroscopic meningioma resection (Simpson I-II-III). Cases with residual tumor persistence or
recurrence after surgery (Simpson IV-V) were excluded (Figure 4). Measurement quantitative data
were expressed as mean * standard deviation (SD). We analyzed qualitative variables by
summarizing them as frequencies and percentages, and relationships between variables were
assessed using Fisher's exact test and the Chi-square test. Analysis of variance (ANOVA) or "N-1"
Chi-squared test was used to assess statistical differences between the two groups or percentages. A
p-value < 0.05 was considered statistically significant. ORs and RRs were calculated to assess the
statistical significance of associations. ORs were used to measure the strength of association between
categorical variables, while RRs were calculated to estimate the risk of an event in one group
compared to another. These methods were chosen to assess the significance of relationships between
the analyzed variables accurately.

To evaluate which independent variables (meningioma volume, PE volume, the ratio between
meningioma and PE volume, and the presence of preoperative epilepsy) influenced the dependent
variable (seizure outcome), we performed a binomial logistic regression, which required converting
continuous variables into binary values. For PE volume, values < 1 cm® were coded as 0 (Figure 4),
and values 21 cm? as 1 (Figure 5). The cut-off was set at 3 cm? for tumore volume, and for the volume
ratio, the cut-off was 1. The absence of preoperative epilepsy was coded as 0, while its presence was
coded as 1. Regarding seizure outcome, Engel IA cases were coded as 0, and cases classified as Engel
>]A were coded as 1.

We assessed the factors influencing the discontinuation of ASMs in the postoperative period
using Generalized Estimating Equations (GEE) for whom we had available follow-up data of at least
24 months. We considered 'ID patient' as a subject variable and 'timing' (i.e., the status of ASM
therapy at the 12-month and 24-month follow-up time points) as a within-subject variable. Using an
exchangeable correlation structure, we included the Engel class, timing of follow-up, PE, and the
interaction between the Engel class and the follow-up timing as a covariate.

The statistical analysis was conducted using IBM SPSS Software (IBM Corp. Released 2023. IBM
SPSS Statistics for Windows, Version 29.0.2.0 Armonk, NY: IBM Corp).
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Figure 1. Sequences selected for the segmentation: (A, B, C) coronal, sagittal, axial FLAIR sequences to quantify
PE; (D, E, F) coronal, sagittal, axial T1-weighted with contrast enhancement to estimate meningioma volume.

FLAIR: Fluid-Attenuated Inversion Recovery; PE: peritumoral edema.

Figure 2. Example of segmentation process with Slices website: A, E: automatic thresholding technique to
identify initial regions of interest based on intensity values, respectively, for the PE on FLAIR sequence and the
meningioma on T1-weighted with gadolinium sequence; B, F: partially automatic erase of redundant signal with
"erase outside" tool; C, G: definition of boundaries of edema and tumor through manual erasement; D, H: final

segmented volumes. FLARI: Fluid-Attenuated Inversion Recovery, PE: peritumoral edema.

Figure 3. Screenshot of 3D Slicer showing the completed segmentation of the meningioma and PE, with 3D
reconstruction and statistical quantification: the segmented PE is shown in green; the segmented meningioma is
shown in yellow; at the bottom, the statistical quantification of the segment volumes is displayed; the MRIs
include a T1-weighted, and a FLAIR scan merged at 50%. PE: peritumoral edema; MRI: magnetic resonance

image; FLARI: Fluid-Attenuated Inversion Recovery.
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Figure 4. Segmentation process for PE <1 cm?®: A, E: automatic thresholding technique to identify initial regions
of interest based on intensity values, respectively, for the PE and the meningioma; B, F: partially automatic erase
of redundant signal with "erase outside" tool; C: precisely definition of boundaries of edema through manual
erasement, cutting all around redundant signal; G: manual erasing boundaries for tumor volume; D, H: final

segmented volumes. PE: peritumoral edema.

Figure 5. Segmentation process for PE >1 cm?: A, E: automatic thresholding technique to identify initial regions
of interest based on intensity values, respectively, for the PE and the meningioma; B, F: partially automatic erase
of redundant signal with "erase outside" tool; C: precisely definition of boundaries of edema through manual
erasement, cutting all around redundant signal inside the tumor; G: manual erasing boundaries for tumor

volume; D, H: final segmented volumes. PE: peritumoral edema.

3. Results

We collected 507 patients at our Center between January 2020 and December 2022. We excluded
194 patients because of Simpson Grade of IV-V, 133 because of WHO Grade III, and 52 because of
postsurgical residual. We then included 128 patients in the study who underwent surgical resection
(Figure 6). The demographic characteristics of the population are reported in Table 1.
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507 patients
Simpson Grade IV -V
»| 194 patients
313 patients
WHO Grade III
»| 133 patients
180 patients
Second surgery
»| 52 patients
128 patients
Figure 6. Patients flow diagram.
Table 1. Demographic and Clinical Data.
Variable Details

Total patients included 128
Gender
Male 43 (33.6%)
Female 85 (66.4%)
Age at Diagnosis (y)
Mean Age 64
Median Age 65
Mean Follow-up (m) 30.1+19.8

Simpson Grade (Surgical Group)

Grade 1-2

Grade 3

Preoperative Epilepsy
Engel Class IA
Preoperative ASMs
Postoperative ASMs

12 Months Post- Treatment
24 Months Post-treatment
Volumes

Meningioma > 3 cm?

PE

Meningioma/PE > 1 cm?

110 (85.9%)
18 (14.1%)
53 (41.4%)
103 (80.4%)
58 (45.3%)

59 (46.1%)
38 (29.7%)

122 (95.3%)
85 (66.4%)
51 (39.8%)

1ASMs: AntiSeizure Medications; PE: Peritumoral Edema.
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All meningiomas included were naive. The Simpson Grade I-II was achieved in 110 patients
(85.9%) and Grade III-IV in 18 patients (14.1%). The mean follow-up period was 30.1 + 19.8 months.
We included 43 males (33.6%) and 85 females (66.4%), with a mean age of 64 years and a median of
65 years. Preoperative epilepsy was recorded in 53 cases (41.4%). During clinical follow-up, Engel IA
was observed in 103 patients (80.4%). The ASM therapy was kept in 39 out of 103 of the patients with
Engel IA (37.8%) and 19 out of 25 of the patients with Engel > IA (76%). Among patients on ASM
therapy preoperatively who were classified as Engel IA postoperatively (39 patients), 14 discontinued
ASM during follow-up (35.9%).

ASM therapy was ongoing preoperatively in 58 cases (45.3%). At 12 months of follow-up, ASM
therapy was maintained in 59 patients (46.1%). At 24 months of follow-up, ASM therapy was
maintained in 38 patients (29.7%). A meningioma volume greater than 3 cm? was observed in 122
cases (95.3%), and the presence of PE was recorded in 85 cases (66.4%), while a volume ratio greater
than one was observed in 51 cases (39.8%).

3.1. Binomial Logistic Regression

A binomial logistic regression analysis was conducted to determine the independent variables
associated with developing postoperative epilepsy. Among the variables analyzed, the only factor
that showed a statistically significant association with postoperative epilepsy was the presence of
preoperative epilepsy (OR = 2.88, 95% CI: 0.86-5.05; p = 0.016), indicating that patients with epilepsy
before surgery had a higher likelihood of experiencing seizures after the procedure. In contrast, other
potential predictors, including meningioma volume, PE volume, and volume ratio, did not
demonstrate a statistically significant correlation with postoperative epilepsy. These findings suggest
that while tumor-related volumetric factors were not significant predictors in this cohort,
preoperative epilepsy remains a key determinant of postoperative seizure occurrence (Figure 7).

B SE. Wald df Sig. Exp(B)
Preopseizures01 967 403 5,759 1 @ 2,630
Meningiomavolume01 762 1127 458 1 488 2,143
Hyperintensityvolume01 - 474 A5T7 1,073 1 300 623
Volumesratio01 013 433 ,001 1 976 1,013
Constant -2,187 1,074 4147 1 042 112

Figure 7. Binomial logistic regression in the surgical group: only preoperative seizure significantly correlated to
the dependent variable "seizure outcome" with p =0.016. The other independent variables analyzed (the volume
of meningioma, the volume of PE, and the volume ratio) are not statistically correlated to the seizure outcome.

PE: peritumoral edema.

3.2. Comparison of Proportion

When considering the overall impact of surgery on MRE, we found a significant decrease in
seizure occurrence, with rates dropping from 41.4% before surgery to 19.5% postoperatively (p =
0.0001). These results highlight the potential curative effect of surgical resection in patients with MRE.
Furthermore, we observed a statistically significant reduction in the seizure rate among patients with
preoperative PE, decreasing from 45.3% before surgery to 18.9% postoperatively (p = 0.0002). This
finding suggests that surgical intervention substantially impacted seizure control in this subgroup.
Conversely, in cases without PE, although a reduction in seizure frequency was also observed (from
32.5% preoperatively to 21.4% postoperatively), this change did not reach statistical significance (p =
0.24), indicating that factors other than PE might influence seizure persistence in this cohort (Figure
8).
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Preoperative Seizure Postoperative Seizure
20,00% 90,00%
67,40% B1.10% 78,50%
70,00% . 80,00%
60,00% 70,00%
50,00% 45,30% 60,00%
40,00% 50,00%
’ 33,30% @ 40,00%
20,00% 30,00% —
20,00% 18,90%, .
3 20,00%
10,00% 10,00%
0,00% 0,00%
PE no-PE PE no-PE

M Preoperative Seizure M No Preoperative Seizure A W Engel > 1A ®Engel IA B

Figure 8. Comparison of proportion of the rate of pre-and postoperative seizure in the presence or absence of PE
in the surgical group: the surgery significantly decreases the seizure rate in the presence of PE (45.3% vs. 18.5%
p =0.0002) and not without PE (32.5% vs. 21.4% p= 0.24). PE: peritumoral edema.

3.3. Generalized Estimating Equations

We conducted a GEE analysis in a subgroup of 59 patients who had completed a 24-month
follow-up period. This analysis allowed us to assess the influence of various factors on the likelihood
of discontinuing ASMs after surgery. The statistical significance values obtained for each factor were
as follows: Engel class demonstrated a significant association with ASM discontinuation (p = 0.039),
whereas neither the timing of follow-up (p = 0.671) nor the presence of PE (p = 0.203) showed a
statistically significant effect. Additionally, the interaction between Engel class and follow-up timing
was insignificant (p = 0.589) (Figure 9). These findings indicate that Engel classification—a well-
established measure of postoperative seizure outcomes—was the only independent factor
significantly influencing the decision to discontinue ASMs in the postoperative period. In contrast,
the timing of follow-up evaluations and the presence of PE did not play a decisive role in determining
whether patients were taken off ASM therapy. This underscores the importance of seizure outcomes
in guiding postoperative management strategies for epilepsy patients.

95% Wald Confidence Interval Hypothesis Test
Wald Chi-

Parameter B Std. Error Lower Upper Square df Sig.
(Intercept) 733 1257 486 879 33,970 1 ,000
[Engel class=,0] -,298 1446 -582 -015 4,255 1 039
[Engel class=1,0] 0® ‘ . . . . .
[Time =,0] 071 1680 -,258 401 181 1 671
[Time =1,0] 0* ‘ . . . . .
[PE=0] -130 1021 -,330 070 1,621 1 203
[PE=1,0] n?
[Engel class=,0] * [Time
=0 106 1966 -,279 492 293 1 589
[Engel class=,0] * [Time 2
t=1,0] 0
[Engel class=1,0] * [Time a
=0 0
[Engel class=1,0]* [Time a
=1,0] 0
(Scale) 236

Dependent Variable: ASM

Figure 9. Results of the Generalized Estimating Equations show how the Engel class influences the decision to
discontinue or not the ASM in the postoperative period, while the timing and the PE do not. ASM: AntiSeizure

Medication; PE: peritumoral edema.

4. Discussion

Our study shows how the presence of PE is the only predictive factor for optimal seizure
outcome of the surgical resection of naive supratentorial meningiomas and how its presence on
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preoperative MRI can be considered a factor in favor of ASM postsurgical discontinuation in the
absence of seizures.

The MRE is a widely studied topic in the literature, with the primary objective being the
identification of risk factors for both preoperative and postoperative epilepsy. Despite many studies,
only a few risk factors are commonly accepted as associated with MRE. In particular, preoperative
epilepsy appears to be correlated with the presence of PE [5,25], while the only commonly accepted
risk factor for postoperative epilepsy is the presence of seizures in the preoperative phase. A recent
meta-analysis by Tanti et al. [24] reviewed more than 50 papers on supratentorial meningiomas and
confirmed that PE is associated with an increased risk of preoperative epilepsy. Additionally, this
meta-analysis suggested that PE might also be linked to a slight increase in the risk of both early and
late postoperative epilepsy. However, the authors themselves acknowledged that PE does not appear
to be the primary risk factor for postoperative seizures. Also, another recent meta-analysis confirms
that PE is a predictive factor for postoperative late seizures [13]. These findings contradict our results,
indicating that PE is a predictive factor for better seizure outcomes through surgical resection. The
reasons behind the differing results can be attributed to several factors. First and foremost, both cited
meta-analyses do not focus on the Simpson Grade achieved or the WHO Grade of the included
studies. Postoperative epilepsy can be caused by residual tumor tissue or recurrence, introducing a
bias in the assessment. In our case series, more than 85% of patients underwent resection with
Simpson Grade I-1I, and the last 14.9% underwent Simpson Grade III, then no macroscopic residual
tumors were present postoperative. Additionally, all the WHO Grade III and recurrence cases during
the follow-up were excluded from our study. Consequently, postoperative epilepsy is attributable to
factors independent of tumor residue/recurrence, thereby eliminating this evaluation bias. As a
result, according to our binomial logistic regression, PE is not a risk factor for an Engel > IA outcome,
meaning it is not associated with postoperative epilepsy. Another key difference between our study
and previous ones lies in the approach to analysis. Having ruled out PE as a direct risk factor for
postoperative epilepsy, we assessed whether its presence could influence the effectiveness of surgery
in seizure control. Our findings indicate that, in the presence of PE, surgery is more effective in
controlling postoperative epilepsy, and it is the first piece of evidence in the literature to our
knowledge. Therefore, according to our analysis, the presence of PE is confirmed as a risk factor for
preoperative epilepsy, but also its resolution is a predictor of excellent seizure outcomes following
surgical resection. Surgery effectively resolves the mass effect of the meningioma on the surrounding
parenchyma and venous system, leading to a reduction in PE itself [2,15,29]. If the presence of PE
correlates with epilepsy and its resolution through surgery appears to favor a better seizure outcome
compared to cases of surgical resection without PE, this raises the question of PE's role in the
epileptogenesis of MRE. There are few studies on this topic, and ours is the first that underlines the
role of surgical PE resolution in controlling the seizure. However, our analysis shows that PE appears
to be a significant factor that may play a key role in MRE epileptogenesis. Our results have two main
implications: resolving PE is the key to treating the most common forms of MRE; secondly, when
dealing with meningioma patients with PE, we must remember that resective surgery directly
impacts PE resolution and, consequently seizure freedom.

Currently, ASMs in patients with meningioma are indicated only in cases where epileptic
seizures occurred before surgery [26]. There are no recommendations for their use as prophylaxis in
the absence of epileptic seizures. The ASMs are often associated with side effects such as drowsiness,
psychomotor slowing, and potentially severe drug interactions [1,23,30]. Consequently, chronic ASM
therapy significantly reduces patients' quality of life and should be avoided in unnecessary cases.
However, even if the indication when starting ASM in MRE is reported, the evidence of the proper
timing of ASM discontinuation after surgery is less clear. The fear of seizures and the absence of
evidence has led neurosurgeons over the years to maintain the ASMs for excessively long periods or
even never discontinue in patients Engel class IA [11,16], and our clinical experience reflects this
approach. In our surgical series, the decision to discontinue ASM was based on the clinical seizure
outcome rather than the duration of follow-up or preoperative PE presence. According to our study's


https://doi.org/10.20944/preprints202503.1530.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 March 2025

10 of 13

retrospective nature, we described our Center's past approach and reported an ASM maintenance
rate of 37.8% in Engel IA cases. This rate is consistent with those reported in the literature [8], showing
that more than one-third of seizure-free patients remain on ASM therapy. The recent literature trend
of identifying preoperative risk factors for the persistence of postoperative epilepsy is aimed at
preemptively determining who is the best candidate for postoperative discontinuation of the ASM
therapy, avoiding overtreatment [17].

The risk factors investigated in the development of postoperative epilepsy are numerous, and
certain ones have been more consistently reported in the literature as being significantly associated
with seizure persistence after surgery. Among these, factors such as the convexity location of the
meningioma, involvement of the Rolandic regions, younger patient age, and larger meningioma
volumes have been identified as relevant [3,19]. Despite the broad range of risk factors explored in
different studies, most of those identified tend to be intrinsic characteristics of the meningioma or the
patient, which, interestingly, do not necessarily appear to be directly related to the underlying
mechanisms of MRE. Our study results indicate that PE is a suggestive factor for seizure resolution
in the postoperative period, highlighting a potentially favorable prognostic implication for patients
undergoing surgery and suggesting a potential role of PE in the epileptogenesis of MRE. This finding
is particularly relevant in clinical decision-making, as it provides a reassuring element when
considering discontinuing ASM after surgery. Given that there are currently no well-defined
guidelines or standardized protocols governing ASM withdrawal in this context, recognizing PE as
a potentially favorable factor may offer additional confidence to clinicians in guiding postoperative
management strategies. Although our findings represent a mere statistical correlation, and further
studies are needed to explore the potential role of PE in the epileptogenesis of MRE, this result holds
clinical significance. In patients with a history of epilepsy who remain seizure-free in the
postoperative period, the presence of PE on preoperative MRI could become a key factor in deciding
whether to initiate the decalage of ASM therapy. Regarding the timing of decalage, it is reasonable to
hypothesize that it could coincide with the first postoperative MRI at follow-up, in which PE is no
longer detected. While further studies are required to confirm this hypothesis, the correlation
between PE's presence or absence and seizures' occurrence or resolution could serve as a valuable
clinical indicator for determining the optimal timing for ASM decalage and eventual discontinuation
in the postoperative setting.

5. Conclusions

Our study highlights how PE is associated with a higher risk of preoperative MRE and how it
can predict an excellent seizure outcome following the surgical resection of supratentorial
meningiomas. The presence of preoperative PE should be considered a favorable factor for
discontinuing ASM postoperatively in the absence of seizures. According to our results, the surgery
directly impacts MRE and ASM discontinuation in the presence of preoperative PE.
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