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Abstract

Surgical outcomes related to invasive EEG monitoring with subdural grids or depth electrodes
in epilepsy patients

Prompong Chandensang, M.D.*, Krishnapundha Bunyaratavej, M.D.*
*Neurosurge/y Surgery Unit, Department of Surgery, Faculty of Medicine, Chulalongkorn University
Bangkok, Thailand.

Objectives: In drug-resistant epilepsy patients, who have uncertain epileptogenic foci from non-
invasive investigation, resective surgery based on an invasive EEG-monitors performed with subdural grids
(SDG) or depth electrodes/stereo-electroencephalography (DE/SEEG) is considered to be the best option
towards achieving seizure-free state. Due to lack of such a study focusing on surgical outcomes in Thailand,
the authors present those outcomes for comparison to other studies.

Methods: The authors collected data of patients who underwent invasive EEG monitoring from the
database of King Chulalongkorn Memorial Hospital (KCMH) between May 2012 to May 2022. We collected
basic characteristics, past history, present iliness, treatment history, intraoperative findings, complication
and seizure outcomes. Then, we compare our results to the other studies.

Results: Thirty patients were included. Eight patients (26.7%) underwent only SDG, 9 patients
(30.0%) underwent only DE/SEEG, and 13 patients (43.3%) underwent both SDG and DE/SEEG. Engel
| outcome was found in 23 patients (76.7%) and complications were found in 4 patients (13.3%).

epilepsy, outcome

Conclusion: Invasive EEG monitoring surgery in KCMH had good outcomes in seizure control and low
complication rate. Furthermore, this result was similar to other studies.

Keywords: invasive EEG, subdural grid, depth electrode, stereo-electroencephalography, seizure,
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dreniiniae (mild left facial paresis) Waz3187idq
HaTWE18ATLAUAILUY Left homonymous inferior
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Haernfngn (resurgery)

@

A151991 1 dayanugiwiazdayalsnandnanogiae
N (%)
Total patient 30
Sex
Male 18 (60.0)
Female 12 (40.0)
Age at surgery (yr), MeanSD 25.3 (¢13.7)
Location of EZ
Hemisphere
Right 11 (36.7)
Left 19 (63.3)
Lobe
Frontal 16 (53.3)
Temporal 15 (50.0)
Parietal 3 (10.0)
Occipital 0 (0)
Insula 2 (6.7)
Not seen 1(3.3)
Unilobar 24 (80.0)
Bilobar 3(10.0)
Trilobar 2 (6.7)
Eloguent
Yes 6 (20.0)
No 23 (76.7)
Invasive EEG
Method
SDG (alone) 8 (26.7)
DE/SEEG (alone) 9 (30.0)
Combined 13 (43.3)
Side
Right (only) 10 (33.3)
Left (only) 16 (53.3)
Both 4 (13.3)
Indication
Ambiguous/Discordant 15 (50.0)
Dual pathology 3 (10.0)
Non lesional 4(18.3)
Epileptogenic beyond focal lesion 7 (23.3)
Duration of seizure (yr), Mean£SD 14.1 (£10.0)
Number of AED, Med (Q1-Q3) 4.0 (3.0-5.0)
2 4 (13.3)
3 7 (23.3)
4 10 (33.3)
5 6 (20.0)
6 3(10.0)
Pathological diagnosis
HS 6 (20.0)
MCD 13 (43.3)
Tumor 7 (23.3)
Gliosis 3(10.0)
Other 1(3.3)
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N (%)
Number of electrodes (only DE/SEEG), Mean (min-max), N=22 5.8 (2-15)
N =30
Time to resection (days), Med (IQR) 13 (13)
Surgery (after invasive EEG)
Resection 29 (96.7)
Complete 24 (82.8)
Incomplete 5(17.2)
Disconnection 1 (3.3)
Complication
Resurgery 3(10.0)
Hemiparesis and/or facial paresis 6 (20.0)
Visual field defect 6 (20.0)
Infection
Surgical site infection 2(6.7)
Brain abscess 1 (3.3)
Meningitis 3(10.0)
Other 2(6.7)
Permanent deficit 2(6.7)
Major complication 4 (13.3)

EEG = electroencephalogram

DE = depth electrodes

SEEG = stereoelectroencephalography

EZ = epileptogenic zone, EEG = electroencephalogram,
SDG = subdural grids, DE = depth electrodes,

SEEG = stereoelectroencephalography,

AED = antiepileptic drugs, HS = hippocampal sclerosis,
MCD = malformations of cortical development
#ONLWREIINHIARALFaUN TRl AN ILND RS2
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Outcome

No. Complication
1 Rt hemiparesis grade 4
2 Rt homonymous superior quandrantanopia
3 Rt hemiparesis grade 4 + Rt facial paresis
4 Lt upper extremity weakness grade 4
Lt facial paresis
5 Rt hemiparesis grade 4
6 Pneumonia (at POD5)
7 UTI with sepsis (at POD3)
8 Rt hemiparesis grade 4
9 Surgical site infection
10 Rt homonymous superior quandrantanopia
11 Lt facial paresis
12 Rt homonymous superior quandrantanopia
Bacterial meningitis
13 Lt homonymous superior quandrantanopia
14 SSI + Brain abscess (after surgery 6 weeks)
Lt homonymous inferior quandrantanopia
15 Bacterial meningitis
Rt homonymous superior quandrantanopia

full recovery in 2 months
full recovery in 1 year
full recovery in 1 month

full recovery in 4 months
mild deficit (at 8 months post-operatively)

full recovery in 3 weeks
treated with antibiotics then resolved
treated with antibiotics then resolved
full recovery in 3 months
debridement and resuture bedside + antibiotics
full recovery in 6 months
full recovery in 2 weeks

full recovery in 2 months
treated with antibiotics for 2 weeks
full recovery in 1 month
resurgery for excision abscess +
debridement + remove bone flap
Permanent deficit

treated with antibiotics for 2 weeks
No data

a15199 4 Fayagiaens 3 518 AlAUNTHIARTT (re-surgery)

No. Operation

Reason of resurgery

1 case S/P Rt SDG + DE

Re-Rt craniotomy with checking SDG position (6 d after

1st operation)

2 case S/P Rt SDG + DE

Re-Rt craniotomy with checking electrode (7 d after

1st operation)

3 case S/P Rt SDG + DE

S/P Re-Rt craniotomy with excision epileptogenic foci

with intraop ECoG

malposition of SDG

malposition of 1 DE

brain abscess + infected bone flap

Re-surgery for excision abscess + DB + remove bone flap (6 wk after 2nd operation)

Rt=right, Lt=left, S/P=status post, SDG=subdural grids, DE=depth electrodes, ECoG=electrocorticography, DB= debridement
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At 6 months follow up At last follow up
Number of AED, Med (Q1-Q3) 4.0 (3.0-5.0) 3.0 (2.0-4.0)
Engel classification
[ 23 (76.7) 21 (70.0)
[ 1(3.3) 3 (10.0)
If 2 (6.7) 2 (6.7)
v 4 (18.3) 4 (18.3)

Mean last follow up time 55.9 £ 29.7 months

70.0%
76.7%

6 months follow up Last follow up

@ Engel | @ Engel |l @ Engel i Engel IV

SUAMNT 2 HAANSNISHIARINITAIVANDINITYN 1unNIHSTUU Engel classification

391snd (Discussion)
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m'sa%wma, EEG, Video EEG monitoring LLae MRI
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