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Analysis of surgical effect on insular epilepsy confirmed by

stereoelectroencephalography

SUN Ya-mei', GONG De-shan', SHANG Li’, WU De-shen', SHEN Yan-chao', GUO Hui'”
('Department of Neurosurgery, *Department of Epilepsy ,Shanghai Deji Hospital-the 9" Clinical College,
Qingdao University ,Shanghai 200331, China)

[ Abstract] Objective To investigate the surgical effect of intractable epilepsy originating from insular
lobe confirmed by stereoelectroencephalography (SEEG). Methods Eleven patients with refractory
epilepsy diagnosed insular epilepsy were monitored by SEEG in the Epilepsy Center of Shanghai Deji
Hospital from Apr 2017 to Oct 2020. Their clinical data (symptomatology, scalp EEG, neuroimaging,
SEEG results, pathological diagnosis and surgical outcomes, etc.) were analyzed retrospectively to
evaluate and explore the surgical effect on refractory epilepsy originating from insular lobe. Results A
total of 148 electrodes were implanted without any electrode-related complications, including 69 electrodes
implanted within insular lobe. All patients accepted surgery according to respective resection plan, and the
follow-up period was 6-42 months. Nine patients had no seizures (Engel grade | ), 1 case had only mild
seizures (Engel grade Il ), and 1 case still had frequent seizures (Engel grade IV ). Histopathological
diagnosis includes 6 cases of glial hyperplasia, 3 cases of focal encephalomalacia, 1 case of tuberous sclerosis
and 1 case of inflammation (the patients who had meningitis history).After operation, two patients suffered

contralateral hemiplegia, one patient had mixed aphasia, one patient suffered severe vomiting and one
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patient had intracranial infection. All of them recovered within 1 month except one patient with long-term

unilateral limb paresis.  Conclusion

The intractable epilepsy originating from insular lobe which is

confirmed by SEEG can be treated by surgery safely, and satisfactory results of epilepsy control can be

obtained.

[Key words] insular epilepsy;
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refractory epilepsy;

stereoelectroencephalography (SEEG)
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Tab 1 Information and neuroimagings of patients with insular epilepsy

1 M 18 R R gyrus around the fissure reduced R frontal-insualr-parietal hypometabolism None
5 F o R Negative BllaFeral insular, R frontal-parletal opercula, L None
medial frontal hypometabolism
3 B 26 R Negative Bilateral insular hypometabolism None
" M . R R grey and white' m.att'er of fronto-temporal- R frontal-insgalr, opercula, occipital VNS
parietal lobe are indistinct hypometabolism
5 18 32 R Negative Bilateral insular, R opercula hypometabolism VNS
6 M 19 R Negative Bilateral temporal, insular hypometabolism None

A B E AU 7 ¥ 45 SEEG . R i
MRI J PET %545 F 4l 2, 0 03 ie 5 il
SEEG ML # BR 5 1 B =/ 24 A J5 Bk A B,
ZARACBOR AL VIR o B I RE R 2 VEEG 308
W2, SEEG K JIBR B A AH Bl W2 3.

BEIE AT R S AT A LA B U 4 T
K36 1240 H#AT 125, BEUT N7 846 16 h

VEEG & MRI, RF18 ™A M TN AEMTE 16 h
VEEG .MRI Rl 250 3 22 DAY o BREE R K Bl U7

BdE WLk 4,
zk H
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Tab 2 Semiology and VEEG of patients with insular epilepsy

O 0 N o U AW NN =

—_
[=)

1

Autonomic seizures

Abdominal auras— simple motor seizures
Autonomic seizures—> GTCs

Complex motor seizures

Visceral sensation auras— complex motor seizures

Somatosensory auras— complex motor seizures

Left facial sensation auras— simple motor seizures>GTCs

Complex motor seizure>GTCs
Complex motor seizures
Complex motor seizures

Psychic auras— autonomic seizures and vegetative

R frontal-temporal

R frontal-temporal

L temporal

R diffuse

No epileptic discharge
Bilateral diffuse

R Rolandic

No epileptic discharge
L diffuse

L frontal-temporal

symptoms Bilateral diffuse

VEEG : Video-electroencephalography ; GTCs: Generalized tonic-clonic seizures.R: Right; L : Left.

®3  BMER R BIE SEEG B V] B i ifE
Tab 3 SEEG and resection data of patients with insular epilepsy

O 0 N o U A N =

—_
(=)

11

R14
L10R11

[ N B | B )}

R ASG+MSG+PSG+ALG

RFO + ASG+MSG+PSG+ALG

L whole insular+FO+TO+ PO

R whole insular+FO

R FO+PSG+ALG

R whole insulart FO+TO+ PO

R FO+ IPS+PSG

R ALG+PLG+ SPS+IPS

L FO+ASG+MSG+PSG+SPS+APS
L APS+IA—>ATL

R Frontal orbital gyrus+ APS+AG+TG

R ATL+MTL+ ASG+MSG+PSG+1/2ALG
R partial FO+ ASG+MSG+PSG+ALG

L whole insular+FO+TO+ PO

R whole insular+FO+partial PS

R partial FO+PSG+ALG

R whole insular+partial FO+TO+ PO

R partial FO+ SPS +PSG+CIS

R SPS+IPS+ ALG+PLG

L FO+SPS+APS+ ASG+MSG+PSG

L ATL+ APS+IA+Hippocampus+Amygdala
R TR+ Orbital gyrus+ APS+AG+TG

SEEG : Stereoelectroencephalography; L: Left; R: Right; ASG: Anterior short guri; MSG : Middle short guri; PSG: Posterior short guri; ALG:

Anterior long guri; FO: Frontal opercula; TO: Temporal opercula; PO : Partial opercula; IPS: Inferior periinsular sulcus; PLG : Posterior long guri;

SPS: Superior periinsular sulcus; APS: Anterior periinsular sulcus; IA : Insular apex; ATL: Anterior temporal lobe; AG: Accessory insular gyrus;

TG : Transverse insular gyrus; MLT : Medial temporal lobe ; PS : Postcentral sulcus; TR : Pars triangularis of inferior frontal sulcus.
R4 B MERE R BB R IR A5 R R B T B
Tab 4 Histopathology and follow-up data of patients with insular epilepsy
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Encephalomalacia
Gliosis

Gliosis

Gliosis

Gliosis
Inflammation
Encephalomalacia
Gliosis

Tuberous Sclerosis
Gliosis

Encephalomalacia

40 il None

27 1 Hemiparesis (recovery in 1 mo)

42 il Intracranial infection (recovery in 1 mo)
33 il None

20 1 None

34 i None

19 il Mild hemiparesis

6 1 Severe nausea and vomiting (recovery in 1 mo)
6 il None

13 1 Aphasia (recovery in 1 mo)

24 Il None
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