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Group analyses in Lead-DBS
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1. Define an empty folder where to store the group analysis “model”
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Add patients to your group analysis
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Add patients to your group analysis
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Assign subgroups if needed
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Select atlas and click “Visualize 3D”
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Select/Deselect electrodes to visualize
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(...the same would work vice versa e.g. to add subjects to group projects or to create new group projects)
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Add Stimulation parameters by clicking on the red button

Select VTA model approach, add amplitude and cathodal/anodal contacts.
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Do same for right and left electrode
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You can enter up to 4 power sources each with different amplitudes/active contacts
Color of contacts shows which source is currently being programmed
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Jump to next patient and after adding parameters for all patients click save
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Group analyses in Lead-DBS

®
7 Tools Openin.. Install

@ Lead Group Ana IVSi s B Cetach ko single Falien 1-Data ?

v1£.1.3

Busy
EctUp Analys s Gereral setings

/vobmesMeurs CherteLeadDDS ... Ne romakzation Whh Gubcortioad a%as K uge

MIATAL (Swart 2018)
Gxup Ragmssars
Whick Emin parcaliston % use
AlLHA [Jowt 201%)

~Prapare DARS stats

sibzun. ChianiedLa TINS5

reS MU Chanmetq.IN1+

Whick scnnoctaity motnio & uge

Groupcornast...

1 : PN“I’! Claty
Ardc < > Semeve - - + Rendaw/Folit ¥

-Group Visual zaton

~Qareal Cptions (205D 20 Optcns ~30 Oplcns

Shew Messive Contacts Mep reciessor to cocrdinates Soings Vieualizo regrosscr as: Intevpclated pcint mesh Celor Pointecicud by Neqreasor

Show Actve Cortacts Map regrossor 1o VA TS

vsuakze 2J Satiant spartiad B Flacxdas Visuako 30
Hgtight A~tm Contacs
Ca culate DES Stats
Sudbcerteel ieqens Fbecounts ic:
STN_asscehat... Group Comparnacn (Two-sample 1-e3) Cermelaton betweer Megrassors ard Yolume Irtersections | Fiberccunls Generate targel repcrl
LEAD Conneclome Rasuts
rGraph theory Netwad Rasas Stakas
Graph metic: Santh Metic NC Cana found. Contrast f1.1] Arhancad
Cakulate GroLp COrnectome Nomalizaticn: NO NEImalzaton B aPM Tast Wost Thishokd: a1 nEs

Stim params and Group colors buttons turn green if information has been stored in model
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Group analyses in Lead-DBS

®
»Tools Openin.. Install

&% Lead Group Analysis "

Cetach ko single Falien 1-Data ’:..
vi£13

Lcad-Group Analysis (busy...)

Busy
; EetUp Analys s

Gereral settings
NobmesMeurs CaerteLeadDDS ... N¢ rommakzasion Whiar qubcortioal a%as K uze
NISTAL (Sweart 2013)
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NoLmesiMNaun_ NHLsuD_4 AICHA [Jowot 201%)

~Prepare DAS stats

Whick scnnoctaity motnio & uge

Groupcornast... B

Prepars Ctatsy

~Group Visual zation

~Qareal Cptions (20D

20 Optcns 30 Oplcns

Shew Messive Contacts

Vicualkien regrosscr as: Intenpclated pcint mesh
Shew Actve Cortacts Map rogressor ic VA TS

vsuaize 20 Satiant spartiad B Flacwdas B
HgHight A~ tm Contacs

~ Mep reciessor to cocrdinates Sotngs

Celor Pointelcud by Negeessor

Viguako 30
, Caculate DES Stats
Subcerteel iegens. Fbercountsic:
STN_asscchat... Group Comparscn (Two-sample 1-63) Cerrelation betweer Megrassors ard Volume Irtersections | Fiberscunls Generale target repzr

~LEAD Conneclonme Rasuts
Graph thwory ~Netwad Rasac Stakas:
Graph metic: Santh Metric: NC camw found. Contrast: 1.1] Arhanced

Cakulate GroLp Cornectome Nomalizaticn: NO NEIMAIZaton SPM Tast west Thieshekd: a4 nes

Select “Highlight Active Contacts” to mark active contacts in red
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Group analyses in Lead-DBS

90 e group_analysis: Electrcde-Scene :
Tools Open in.. Install  File Fdit View Insert Toonls Desktop Window Halp Add Objects g =

VeEQAI®™y F K YK Y Y VY DO CBEHO :
&% Lead Group Analys ~ S

~Set lip Analysis

NounesNzuw_Charite'LeadDBS ..

2atents

Nelumes/Naura_Charte/hg AMBLsub_1 / y
Nelumes/Neuro_Charte/bg/AMOl/sut_2 \
NeMmEEARUR aneRuEre: 3 /
» 7
. < 4
R
3

MNamove I

Add

h
\

*

~Graun Visua iration

S

~Geneal Uanons (2urel)

v Shew Passive Contacts ~ Map regressar to

v Shew Active Cortacts Map regressor to VATs
+ Higklight Aciive Contace /

~Calculale DBS Stats

Subeantizal regions: Fibe'counts '0:

$TN_assoca.. O Greup Campaisnn (Twa-sampia t4esl) © Comelation hatwnar Ragrassars and Volima Irtarsectiors / Fhamnurts  Ganerata lamet repont

~LEAD Conneciome Results -

Sraph thoory -Notwerk Basod Statistic

Graph metrc: C v smor Netnc: Nodaafound. C  Gemrast (-1.1] Advanced...

a~ ~

Select “Highlight Active Contacts” to mark active contacts in red
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Group analyses in Lead-DBS

b .

2D result — here can also choose to show only active contacts and not show passive contacts
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Group analyses in Lead-DBS

® Leac-Croup Analysis (busy...)
Tools Openin... Install -
3 . Not for cinical use . i .
éI» Lead Group Analysis DUk i s o
3 v1. fl. 1 ')
Busy
Set Uo Analysis General settings
/Volimes/Neuro_Charte/LeadDBS .. No nomaizaxcn Which subcortical atlas to use:
DISTAL (Ewert 2018)
Pateats Groug Heqressors
NoluresMNaurs_Charite/bgfMRI'sub_1 1
lures/Nauro_ChaioryiMRls.b_2 w YRich ol pescelation i uso
fvoluresiNaurn IMEL'SIb 3 2 -
NoluresNaurs_ AMRI'sab_4 2 AICHA {Joliot 2015)
Prepare DDE stats
Which ccrnactivily metric to uze:
Groupconnect...
i A , o : i i ‘ Pregare Stats
Group Visual mtion
Ceneoral Ogtiong (20/3D) 2D Ogtionsg 3D Ogtiong
Show Passive Con-acts Mzp ragressor to cocrdingtes Sa'tings Viguake rogrossor as: e Color Pointeloud by Fegrossor
Show Aciive Conlacts Mag egiesso 10 VATS Transparert Eectiodes
Visualize 2D Qatient gpoeifiod v Fonl-Cude Visualzs 30
Highlicht Active Contacts -
Calculate D33 Stats
Sibeorical reqns Fibercounts 1c:
STN_associat .. Group Comparnsor (Two-samgie 138t Comelaton Detween Heqresscrs ard Volume In12esactions / FAbercounts Gererate targe! rapon

LEAD Connactome Rasults

arapn wreoy ~Nework Basec Stasstic

~ & ~ & ”~ ~

\sraph motrc: Smcolk Metric: Na data leund Cortrast [-1.1] Advarced...
Calcuae Group Connactorne Nomalizaticn: No normalzation SPM Thst: Hest 3 Threshnldy 31 NRS

Specify to show contacts as point clouds instead of electrodes
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o
Tools Openin... Install

éa Lead Group Analy:

~Set Uo Analysis -

/Volimes/Neura_Charte/LeadDBS ...

Patents
oluresMNaurs_Chadite/bgfMRI'sb_1
VolurresMNzu_ l'sab_2
voluresNaurn 1'sib 3
NoluresMNaurd l'sub_4
Add < | > Rerove

~Group Visual mtion

~Ceoneral Ogtions (20/3D)

~ Mgp ragressor to coc

V4 Show Aciive Conlacts Mag wegiess0 10 VA
¥) Highlicht Acte Contacts

~Celculate DB3 Stats

SiLbeorical reqns Fibercounts 1c:
STN_associat ..

LEAD Connactome Rasults

~Grapn reo
Graph metrc: ) smcorr Melric: Na data leund Cortrast (1.1 Advarced...
Calcuae Group Connactome Nomalizaticn: No normalzation SPM Tast: Hest Thrashnld a1 NRS

Now you can specify also in 3D whether to show passive and/or active contacts and whether

to highlight active ones
Lead-DBS Workshop
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Group analyses in Lead-DBS

® 0 Lead-Group Analysis
Tools Openin.. Install

&% Lead Group Analysis . Cotac b sl P 0t o

vi£l13
Idie
EetUp Analys s Gereral settings
Aok mesMeurs CoeriteLeadDDS ... Nc romekzation VK SUROOIIO0N Bins 10 Nee
NIETAL (Fwart 2013) -
Faslarts Gxup Ragmesars
dhrzm ARy Wt b paleton o e
mm&wn.s —
NHLsuD_4 AlLHA [Jowot 201%) m
,

~Prapare DRS stats

\Whick sennoctaity motnio ¢ uze

Prepare Ctats
w (o] e - | D ] e [

~Group Visual zation

Qareal Cptions (20/ED) 20 Optcns

30 Oplcns
Shew Messive Cotacts " Mep recressor 1o sacrdinatss Settings Viewakien regrosoce as: Intevpciated pcint mesh ok Polnsiond by Promesor
Shew Actve Cortacts Map rogressor ic VA TS
2 Satiant spariad Print-Cloud

Highlght At Comtacss vsuaize 20 atiant spa B C uds B Viguakze 30
Ca culate &S Stats
Sudcerteel iegens: Fbecounts te:

STN_asscctat... Groug Comparscn (Two-samole 1-e) Cerrelation betweer Megrassors ard Volume Irtersections | Fiberscunls Generate target repert
~LEAD Conneclome Rasuts
Graph thwory ~Netwad Rasac Stakah:
Graph metic: Santh Metic: NC Cana found. Contrast: 1.1] Arhanced
Cakulate GroLp Cornectome Nomalizaticn: NO NCmMalzabon SPM Tast West Thieshekd: a4 nes
- - 73 ”
Select an atlas, a fiberset and click “Prepare Stats
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Group analyses in Lead-DBS

® Lead-Group Analysis
Teols Openin.. Install M
- Nol Ton cfne sl uss
@ Lead Group Ana Iy5| s s Cwtach ko sigls Falian-Dats o
vig.l.
Idie
; EetUp Analys s Gereral settings
Aok mesMeurs CreriteLeadDDS .. Ne romakzason SRS OSSN SRS W G
 IETAL 12018 —
Faslarts Gwup Ragmesars ‘ e ; .
N NS lsulb_1 " . :
Nmm-nnm&z TR Sush paSstion o Eaa
Nommwo_mmmu_s . A
NoLmes/Naun_ MNHLsuD_4 AICHA [Jokot 201%) 5

~Prapare DRS stats

Whick scnnoctaity motnio & uge

Groupcornast...

Prepare Ctaty
—U’O.Ip Visual zation
Qareal Cptions (20V/ED) 20 Optcns 30 Oplcns
Shew Messive Cotacts  Mep reciessor ty sacrdinatss Settings Viewakien regrosoce as: Intevpciated pcint mesh ok Polnsiond by Promesor
Shew Actve Cortacts Map rogressor ic VA TS
Vsuakze 20 Satiant spartiad B PrintClouds B Viguakzo 30
Hgright A~ tm Contacs
Fbecounts ic:
G_Fontal_S. . Group Compariacn (Two-3ample 1-63') Cerrelation betweer Megrassos ard Volume Irtersections | Fiberccunts Generale 18rae! repcr
~LEAD Conneclome Rasuts
Graph thwory ~Netwad Rasac Stakas:
Graph metic: Santh Metic: NC Cana found. Contrast: f1.1] Arhancad
Cakulate GroLp Cornectome Nomalizaticn: NO NCmMalzabon SPM Tast West Thieshekd: a4 nes

Now overlaps between each VTA and each atlas structure have been calculated based on
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Group analyses in Lead-DBS

o Lead-Croup Analysis |
Tocls Openin.. Install ~
- Nt for cliniezl usa
&% Lead Group Analysis Dotach rom gl Patin Dot
0’ v1.5.13
Idla
SetUp Anays s General settings
NouTes/Neuro_ChariteiLeadDCS._... Mo normakzation Which subcurtical atlas lc vse
DISTAL (Fwart 201) ‘
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Now connectivity between VTA and each brain parcel has been calculated based on
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Group analyses in Lead-DBS

®

» Tools  Open in...

; EetUp Analys s
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Install

&% Lead Group Analysis "
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Lead-Group Analysis
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Lead-DBS Workshop

Compare overlaps / connectivity values in a two-sample t-test

ahorn1@bidmc.harvard.edu




Group analyses in Lead-DBS

Lead-Group Analysis

® O
Teols  Openin.. Install
- Nol Ton cfne sl uss
&% Lead Group Analysis ..
; EetUp Analys s
NobmesMeuro CrerteLeadDDS ...
Falarts Gxup

Cetach ko single Falien 1-Data

Ide
Gereral settings
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NISTAL (Fwart 20138)
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AICHA [Jokot 201%)

P
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~Prepare DAS stats
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Prepare Ctaty
~Group Visual zation
~Qareal Cptions (20VED) 20 Optcns 30 Oplcns
Shew Messive Coatacts T Mep mciessor ty sacrdinates Settings Viewakien regrosoce as: Intevpclated pcint mesh Selor Painteleud by Neamessor
Shew Actve Cortacts Map rogressor ic VA TS
vsuakze 20 Satant spariad B PrintClauds B Viguakzo 30
Hgtight A~ tm Contacs
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A
v

G_Fontal_S. .
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~LEAD Conneclonme Rasuts
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Graph thwory ~Netwad Rasac Stakas:
Graph metic: Santh Metric: NC camw found. Contrast: 1.1] Arhanced
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p Larnectome Nomalizaten: NO ncimalzaton SPM Test Hest Thieshohd: 31 HNES

Generate “target report” of which contact resides inside / outside atlas structure
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Group analyses in Lead-DBS

Distances between each contact center and

nearest atlas voxel center Thresholded values (by 0.5 mm)

Distances of electrode centers to nearest... @ . @ Electrode centers residing in STN.nii
File Edit Viev Inser Tool Deskto Windo' Help »  File Edil Viev Inser Tool Deskto Windo Help ~

NEES h ARAOUDEL- | DEHE h RKIATDE L ”

sub.1 | sub.2 | sub.3 | sub4 | sub.l | sub2 | sub3 | sub4 |
Ko | 3.072 0.1295 0.2126 0.40595 * KO |0 1 1 1
K1 2882 010915 011087 01884 o KL O 11
I K2 | 3.498 0.079554 0.07606 0.80567 K2 | 0 1 1 0
. K3 | 4.6642 1.5136 0.92819 2.3854 K3 10 0
K8 | 0.099196 0.10635 0.78362 1.2952 K8 |1 1 0 0
. K9 | 011456 0078176 0081772 067789  s- KO 1 110
K10 | 1.2723 0.73248 0.11524 1.5624 Kio | O 0 1 0
K11 | 3.4617 2.3548 0.39097 3.1878 g K11 | O 0 1 0

active contacts are marked in red

Generate “target report” of which contact resides inside / outside atlas structure
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Lead-Group Analysis
Teools Open in... Install >
® Edit Regressor
Detach from single Patiert-Data b
UPDRS_Improverrent : : dle
1 varable per hamisphere ‘ —Gereral semings
1 verable per contact
1 veriable per Contact pai " .
- ‘N fical :
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I
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! ,
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f Graph matric; < v Smocth Metsc Nodatafourd. T Gomrast: [=1,1] Advanced. .
: CalcLlate Groun Connecomre Nermalzation Nc ncrmalizaton 4 SoM Tost: tes! C  Threehold: a1 MBS

Add new “regressor” to project
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Lead-Group Analysis

 ea® Edit Regressor 7 =
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t . Vieualize 20 Sasent spociioe < PointClovds - Vicualize 30
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(
¢ ~Calculate DBS Slais
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t
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’
. LEAD Connectome Results
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! ~ ' A
i Craph metic v v Smoomn Meric: Nodate found. & Conrast: (1.1 Agvancec...
: Cakulate GroLp Connactome Nomalization: No romalizaton v sSPM Tes: 1ot T Threshold: 3.1 NES

Regressors can have various dimensions

Lead-DBS Workshop
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Noljmsnlum g:.“ mm‘wb 4

® Lead-Group Analysis (busy...)
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- Not for cnical L g9 ,
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L vif13
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Prepare DBS slals

Which conrecivily melic 10 use.

N
Greupcernnect ..

Add ~ -

Group Visualizat on

Gerearal Upaons (2L/3D)

—2JLpons
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Calculate DBS Slais
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o
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Calculate correlation between selected regressor and VAT/Atlas overlap or Connectivity between VAT/region
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® Lead-Group Analysis (busy...)
Tools Openin.. Install
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Spatially map selected regressor to either coordinates or VATs
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