Significance of Insular Magnetoencephalography (MEG) Dipole Clusters in Patients with Refractory Focal Epilepsy

Baylor

o
N\
Colle.ge:of Nitish Chourasia MD !, Michael Quach MD !, Jay Gavvala MD, MSCI 2 Texas Children’s
Medicine Departments of 'Pediatric Neurology and 2Adult Neurology, Baylor College of Medicine, Houston, Texas, United States Hospital

Background & Objective - Figure 1. lllustrative example of MEG dipole cluster localization and intrac Table 2. Clinical characteristics of patients with MEG insular DC and intra-
. . . . . o _ VIEG ohace I ohace I ohace I ——
Insular epilepsies are notoriously difficult to diagnose and frequently imitate frontal, temporal and parietal o . e ﬁ!_n insular cluster|  (insafar | (intericta) (ctal) “involving | engel
IObe epi|epSieS. %‘% | MWMWWWMWM‘@&@%%W K 8 (y) Types (1° vs 2°) coverage) Insula Insula Intervention Insula Outcome
%::: Wmmvwwmmmumﬁ.ﬁﬁé“ﬁhﬁ%mla‘wMWM 1 6 F Behavioral arrest; Left hemisphere Left PVNH Y (P) v v N Left frontal N "
; : : SR L : : : = mmm mmﬁ‘%ﬂ'mw Myoclonic; Tonic (temporal-parietal) resection
MEG has been shown to be an effective diagnostic tool in identifying insular epilepsies. = S e e s e e A SR e i
= WM”‘”WWWWWWWWWWWMMMMﬁMM 5 10 . Gelastic; Behavioral Generalized HH Y () v v v None N
i ini i i i i = s e el e e e ‘ i i i
However, in the current clinical workflow, it is unclear if the MEG dipole clusters (DC) could represent possible R O A oo S s arrestw focal motor spike wave (prior ablation) (Broad network)
. . . . . . . . . e ' e A S o AT (gt e v Behavioral arrest; .
b t d t I t d I t t k ! WMMMMWMW Multiple Left fronto-temporal
enign variants or indicate primary epileptogenic zone vs a secondary epileptogenic network. - Nt e e o OO e 3 1 P fomlightmotor Leftfiontabcentra uPE Y (s) NA N N o i N I
. . . . . . . . . . . . i " : : : MMMW‘%‘WUQWWWW to b/l tonic-conic
We identify patients with MEG based insular involvement in refractory epilepsy and describe their clinical and & e e S e e N R o O 7 T
o . = - e R o el S e 4 6 M e " HH Y (S Y Y N : N |
MSI characteristics to evaluate the following: B e e ] W i ablation
%1;?;2;2; - m-n-nnr . Right anterior Multiple Ablation of insular-
Do insular dipole clusters (DC) in MEG represent normal variants? P e e s > M Tocmotortont temporal,fronta cortical tubers ‘e ! ! ! opercular tuber focus ! :
. . . . . LRSS : Right mesial temporal Resection (Right
Does the presence of insular MEG DC imply a primary insular onset epilepsy? 1 | Focal sensory Right temporal s/p resection Ye) ! ! ! orbitofrontal w insula) ! !
. . : . . . . : : R Focal -, RNS middle and
Does an insular MEG DC focus correlate with seizure outcomes after surgical intervention involving the insula? IS Tl @ aw i s B BE a e e B 08 BENEE SRR T 7o M etor motor | Nonlocalizing Normal Y(P) Y Y Y BNt Y
e 8 22 F F‘;C;'OS:Q;?ZV' Left frontal Normal Y (P) NA N N "f;z:?t’lr::' N I
9 32 M ECIEMIEN EITESE, Right temporal Right MTS Y (S) y y N RNSright N IV
Focal automatisms hippocampus
i . : ight f |-parietal ight f I
- - . . . . . 11 33 F Behavioral arrest Riig;a;;g:or Normal Y (P) Y Y N Ri?::):zgﬁ]c;ral N
The database for magnetic source imaging (MSI) studies for patients with refractory focal epilepsy completed _ _ — _
. . , . . , . 12 34 F Foca!sensory, Right anterior Prlorpartlalrlght Y (S) Y v N Right temporal N "
at Baylor College of Medicine affiliates St. Luke’s Hospital and Texas Children’s Hospital from 2015-2018 was L i W gttt R R R R R R SR SRS R SR behavioral arrest temporal temporal resection lobectomy
i ;m: : S g . Left frontal, Left temporal pole Left orbitofrontal focus
FEtrOSDECtIVEW evaluated. 2%‘2 Excdina s cea st weee s iR R s e e sae o s e e claa e i S B R e e s s i = B Szl ot izt temporal encephalomalacia ) Y N N w temporal lobectomy N !
All patients with MEG insular dipole clusters (> 5 spikes) on MSI reports, including a subset of patients who s : : _ 4 33 M sehavioralamest | REhtfronto-polar  Rightinferomedial o X X . None .
. . . . . 40 LIMSS5-LIMSS . and left temporal temporal lobe w gliosis (Broad network)
underwent subsequent epilepsy surgery with a minimum follow up of six months were evaluated. Hipestes ; S e e oS s S5 &
sl s ; 15 3 M Behla\;ioral arrest, Righ.t fr:onto.-cgn'lcral; M.ultlifocsl Y (S) N N N ]Ic:ocaltlubedrablgtior: N
Primary dipole clusters were designated as group of MEG spikes most frequently seen. e ; ' =l = meter rent occipta cortiealfubers rontaland occpita
: : : : : : : R " - 16 36 M Be“"’“’t'”a' t"‘.""'St Left temporal Left PVNH Y (S) N N N Bi-temporal RNS N I
Data obtained included age, sex, seizure semiology, age of seizure onset, seizure frequency, MRI brain, EEG ot s e ; - Wautomatisms
and MEG findings (primary VS Secondary cluster), su rgica| approach_ (Stereotactic EEG (SEEG)/ subdural grids), §W?; — M = Male, F = Female, HH =Hypothalamic hamartoma, PVNH = Periventricular nodular heterotopia, Y = Yes, N = No, P = Primary, S = Secondary, RNS = Responsive neurostimulation,
. . . . . . . . . bt i : _ VNS = Vagal nerve stimulation, FCD = Focal cortical dysplasia, GTC = Generalized tonic clonic. ~Subdural grids
inclusion of insular coverage and presence of insular spikes on intracranial EEG, region of resection/laser = e e : :
ablation and seizure frequency post-operatively. % = e M g e L (N S e e e ey Highlichts & C | .
e = : ! 1NIIgNTS onciusions
T Y e T e T T ]  Out of 11 patients with MEG DC in the insula who underwent intracranial EEG monitoring, 5 were determined
Results ZaE cE ; ; 5 to have an ictal onset zone including the insula (45.5%)
_ , _ _ B * Insular DC identified on surface MEG were also noted with intracranial stereotactic EEG depth electrode
A total of 36 out of the 319 (11.3%) patients had MEG DC localized to the insula (among other regions). e s ' - e contacts in the insula
This included 20 (55.6%) adults and 16 (44.4%) children (age < 18). .- - - - - - = = . L . . . . .
( %) ( %) (ag ) i - _ :  The presence of insular MEG DC however, may not definitively imply a primary insular onset epilepsy but likely
Mean age was 22 £ 13.44 years with 17 (47.2%) females and 19 (52.8%) males. : reflect the extent of epileptogenicity within the ictal network.
Nineteen (52.8%) patients had primary insular DC and 17 (47.2%) had secondary insular DC.  Patients with MEG DC that underwent resection/ablation that did not include the insula had no worse of an
Twenty-four (66.7%) patients had some form of surgical intervention, while twelve (33.3%) were in the Table 1. Surgical outcomes in insula vs non-insula i outcome as compared to ones where insula was included in the resection or ablation.
pre-surgical evaluation phase at the time of this review. * Targeted evaluation of the insula with SEEG may help understand the role of insula within the epileptogenic
. , , , : : , : Intervention (Resection, Ablation
Sixteen patients had intracranial epilepsy surgical evaluation (14 SEEG and 2 subdural grids). Engel Outcomes ( . ) network.
: : : Involving Insula Not Involving Insula
Out of the 14 SEEG cases, 11 had targeted insular coverage while 3 did not. _
! g g | 3 4 Contact Information: R f
Ten (90.9%) of the 11 patients with insular coverage by SEEG electrodes had interictal insular spikes during T o ererences
intracranial electrocorticography monitoring. |l 2 4 pouston, T 77030
g p y g Jay.Gavvala@bcm.edu 1. Heers M, Rampp S, Hermann S. MEG-based identification of the epileptogenic zone in occult peri-insular epilepsy. Seizure. 2012; 21(2): 128-33.
In five (455%) of these 11 patients, the insula was identified to constitute the ictal onset zone based on 1 1 2. Mohamed IS, Gibbs SA, Robert M et al.The utility of MEG in the presurgical evaluation of refractory insular epilepsy. Epilepsia. 2013; 54(11): 1950-9.
intracranial FEG data 3. Laoprasert P, Ojemann JG, Handler MHInsular epilepsy surgery. Epilepsia. 2017; 58(1): 35-45.
. A% 1 4. Bagic A, Knowlton R, Rose D et al. American Clinical Magnetoencephalography Society Clinical Practice Guideline 1: recording and analysis of spontaneous cerebral activity.

J Clin Neurophysiol. 2011; 28(4): 348-54.



	Slide Number 1


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice








Significance of Insular Magnetoencephalography (MEG) Dipole Clusters in Patients with Refractory Focal Epilepsy

Nitish Chourasia MD 1, Michael Quach MD 1, Jay Gavvala MD, MSCI 2

Departments of 1Pediatric Neurology and 2Adult Neurology, Baylor College of Medicine, Houston, Texas, United States

Insular epilepsies are notoriously difficult to diagnose and frequently imitate frontal, temporal and parietal lobe epilepsies.

MEG has been shown to be an effective diagnostic tool in identifying insular epilepsies.

However, in the current clinical workflow, it is unclear if the MEG dipole clusters (DC) could represent possible benign variants or indicate primary epileptogenic zone vs a secondary epileptogenic network.

We identify patients with MEG based insular involvement in refractory epilepsy and describe their clinical and MSI characteristics to evaluate the following:

Do insular dipole clusters (DC) in MEG represent normal variants?

Does the presence of insular MEG DC imply a primary insular onset epilepsy?

Does an insular MEG DC focus correlate with seizure outcomes after surgical intervention involving the insula?

Background & Objective

A total of 36 out of the 319 (11.3%) patients had MEG DC localized to the insula (among other regions).

This included 20 (55.6%) adults and 16 (44.4%) children (age  18). 

Mean age was 22  13.44 years with 17 (47.2%) females and 19 (52.8%) males. 

Nineteen (52.8%) patients had primary insular DC and 17 (47.2%) had secondary insular DC.

Twenty-four (66.7%) patients had some form of surgical intervention, while twelve (33.3%) were in the 
pre-surgical evaluation phase at the time of this review. 

Sixteen patients had intracranial epilepsy surgical evaluation (14 SEEG and 2 subdural grids).

Out of the 14 SEEG cases, 11 had targeted insular coverage while 3 did not. 

Ten (90.9%) of the 11 patients with insular coverage by SEEG electrodes had interictal insular spikes during intracranial electrocorticography monitoring.

In five (45.5%) of these 11 patients, the insula was identified to constitute the ictal onset zone based on intracranial EEG data.

Results

Methods

The database for magnetic source imaging (MSI) studies for patients with refractory focal epilepsy completed at Baylor College of Medicine affiliates St. Luke’s Hospital and Texas Children’s Hospital from 2015-2018 was retrospectively evaluated. 

All patients with MEG insular dipole clusters (> 5 spikes) on MSI reports, including a subset of patients who underwent subsequent epilepsy surgery with a minimum follow up of six months were evaluated. 

Primary dipole clusters were designated as group of MEG spikes most frequently seen.

Data obtained included age, sex, seizure semiology, age of seizure onset, seizure frequency, MRI brain, EEG 
and MEG findings (primary vs secondary cluster), surgical approach- (stereotactic EEG (SEEG)/ subdural grids), inclusion of insular coverage and presence of insular spikes on intracranial EEG, region of resection/laser ablation and seizure frequency post-operatively. 
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M = Male, F = Female, HH =Hypothalamic hamartoma, PVNH = Periventricular nodular heterotopia, Y = Yes, N = No, P = Primary, S = Secondary, RNS = Responsive neurostimulation, 

VNS = Vagal nerve stimulation, FCD = Focal cortical dysplasia, GTC = Generalized tonic clonic.  ^Subdural grids

		
Serial
#		
Age
(y)		

Sex		
Seizure
Types		

EEG		

MRI		MEG 
Insular cluster
(1° vs 2°)		Phase II
(Insular coverage)		Phase II
(Interictal)
Insula		Phase II
(Ictal)
Insula		

Intervention		Intervention
involving
Insula		
Engel
Outcome

			1			6		F		Behavioral arrest; Myoclonic; Tonic		Left hemisphere (temporal-parietal)		Left PVNH		Y (P)		Y		Y		N		Left frontal 
resection		N		IV

			2			10		F		Gelastic; Behavioral arrest w focal motor		Generalized
spike wave		HH
(prior ablation)		Y (S)		Y		Y		Y		None
(Broad network)		N		-

			3			14		F		Behavioral arrest; 
focal right motor
to b/l tonic-conic		Left frontal-central		Multiple
cortical tubers		Y (S)		N^		N		N		Left fronto-temporal resection		N		II

			4			6		M		Gelastic,
Behavioral arrest		Left posterior
temporal-occipital		HH		Y (S)		Y		Y		N		Left temporal 
w HH ablation		N		I

			5			3		M		Focal motor tonic		Right anterior
temporal, frontal		Multiple
cortical tubers		Y (P)		Y		Y		Y		Ablation of insular-opercular tuber focus		Y		II

			6			45		M		Focal sensory		Right temporal		Right mesial temporal s/p resection		Y (S)		Y		Y		Y		Resection (Right orbitofrontal w insula)		Y		II

			7			24		M		Focal sensory
w hypermotor motor		Non-localizing		Normal		Y (P)		Y		Y		Y		RNS middle and posterior insula		Y		I

			8			22		F		Focal sensory, autonomic		Left frontal		Normal		Y (P)		N^		N		N		Left frontal
resection		N		II

			9			32		M		Behavioral arrest,
Focal automatisms		Right temporal		Right MTS		Y (S)		Y		Y		N		RNS right
hippocampus		N		IV

			10			32		F		Autonomic
hypermotor		Right lateralized		Right frontal-parietal encephalomalacia		Y (S)		Y		Y		Y		Right frontal
resection		Y		I

			11			33		F		Behavioral arrest		Right anterior
temporal		Normal		Y (P)		Y		Y		N		Right temporal lobectomy		N		I

			12			34		F		Focal sensory,
behavioral arrest		Right anterior
temporal		Prior partial right temporal resection		Y (S)		Y		Y		N		Right temporal lobectomy		N		II

			13			58		F		Behavioral arrest		Left frontal,
temporal		Left temporal pole encephalomalacia		Y (S)		Y		N		N		Left orbitofrontal focus w temporal lobectomy		N		II

			14			33		M		Behavioral arrest		Right fronto-polar
and left temporal		Right inferomedial temporal lobe w gliosis		Y (S)		N		N		N		None
(Broad network)		N		-

			15			8		M		Behavioral arrest,
left motor		Right fronto-central; right occipital		Multifocal
cortical tubers		Y (S)		N		N		N		Focal tuber ablation frontal and occipital		N		-

			16			36		M		Behavioral arrest
w automatisms		Left temporal		Left PVNH		Y (S)		N		N		N		Bi-temporal RNS		N		III



Out of 11 patients with MEG DC in the insula who underwent intracranial EEG monitoring, 5 were determined to have an ictal onset zone including the insula (45.5%)

Insular DC identified on surface MEG were also noted with intracranial stereotactic EEG depth electrode contacts in the insula.

The presence of insular MEG DC however, may not definitively imply a primary insular onset epilepsy but likely reflect the extent of epileptogenicity within the ictal network. 

Patients with MEG DC that underwent resection/ablation that did not include the insula had no worse of an outcome as compared to ones where insula was included in the resection or ablation.

Targeted evaluation of the insula with sEEG may help understand the role of insula within the epileptogenic network.

Highlights & Conclusions

Table 2. Clinical characteristics of patients with MEG insular DC and intracranial evaluation









Figure 1. Illustrative example of MEG dipole cluster localization and intracranial EEG

Table 1. Surgical outcomes in insula vs non-insula intervention

		Engel Outcomes		Intervention (Resection, Ablation)		

				Involving Insula		Not Involving Insula

		I		3		4

		II		2		4

		III				1

		IV				1
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1

To do:

Look up what other category consisted of and how many in terms of n were in each category

Confidence interval for odds ratio (0.98, 5.22), ask statistician what appropriate measure for significance is for odds ratio (CI, chi squared, one or two sided fischer’s)

Calculate mean/median length of survival for seizure/no seizure groups, progression/no progression groups, pathological classification

Put appropriate error bars on graph

Consider calculating effect of interaction between seizure and progression on survival
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