nordicBrainkx

VERSION 2.3

1) Load data
ENGLISH Ladda data

INSTRUCTIONS FOR USE
BRUKSANVISNING

2) Verify coregistration
Bekrafta samregistrering

Fara-: rame Paar [0 ST Irumrind daw saran o _e
Workflow Caee i i SOOI uskngesn BEE A0 H 130608 3
1) Load dat Case 2 1 1900OLH  ushsown 20081011 130033 s

) Load data @4&«: ¥ b T

'l'l |mporf from dISC Pabier® & & 19000101 ushsesan 2008 10 11 130919 1
Patird B 1 10003 usksgen 3046 A0 H 43343 4
1.2 Query/retrieve from PACS Pabur c 19000101 ushegen 161021181818 [
Fatura D o 20061031 134714 4

1.3 Select patient and series
1.4 Right click to check type and settings
1.5 License information
1.6 Proceed
2) Verify coregistration
3) Result interaction
3.1 Source data
3.2 Derived data
3.3 Right-click to interact
3.4 Volume-of-interest tools
3.5 Interact with BOLD, DTI, DSC and DCE
3.6 BOLD activation maps
3.7 Merge BOLD/DTI/DSC/DCE results with structural
data for neuronavigation
3.8 Load additional data
4) Right click in MPR to open slice viewer
5) Report

3) Result interaction
Resultatinteraktion

SVENSKA

Tilvégagdéngssatt
1) Ladda data
1.1 Importera fran disk
1.2 Forfrdgan/hdmta frén PACS
1.3 Vdlj patient och serie
1.4 Hogerklicka for att kontrollera typ och instéllinin-
gar
1.5 Licensinformation
1.6 Forts&tt
2) Bekrafta samregistrering
3) Resultatinteraktion
3.1 Kalldata
3.2 Hérledda data
3.3 Hoégerklicka fér att interagera
3.4 Verktyg Fokusvolym
3.5 Interagera med BOLD, DTI, DSC och DCE
3.6 BOLD-aktivering kartor
3.7 Fusionera BOLD-/DTI-/DSC-/DCE-resultat med
strukturell serie for nevronavigering
3.8 Ladda ytterliga data
4) Hogerklicka i MPR fér att dppna snittvisare
5) Rapport

Eurvassed Froen besder

4) Right click in MPR to open slice viewer
Hogerklicka i MPR for at dppna snittvisare

5] Slice editor

E-mail: info@nordicneurolab.com, www.nordicneurolab.com

NordicNeuroLab

5) Report

Rapport

Report

Information

Patientname: Testpatient PatientID: 1

Birtndate: 01011900 Gender: B

A¢ ey Study ID: 12269699
Study description:  MRBRN/3D

MRN:

NargicNeuroLab




nordicBrainkx

VERSION 2.3

ENGLISH

Intended use

nordicBrainEx is an advanced visualization and
processing software, with specific focus on providing
algorithms designed to analyze functional MR data of
the brain. The software runs on a standard “off-the-
shelf” PC workstation and can be used with data and
images acquired through DICOM compliant imaging
devices and modalities.

The software is intended to be used by medical
personnel, such as radiologists or medical technicians,
trained in the methods provided by the application.
In order to best accommodate this group of users, it

is specifically designed to have an easy to use and
streamlined workflow, as well as an intuitive graphical
user inferface.

Indications for use

nordicBrainEx provides analysis and visualization ca-
pabilities of dynamic MRI data of the brain, presenting
the derived properties and parameters in a clinically
useful context.

BOLD: BOLD fMRI analysis is used to highlight small
magnetic susceptibility changes in the human brain in
areas with altered blood-flow resulting from neuronal
activity.

DTI: Diffusion analysis is used to visualize local water dif-
fusion properties from the analysis of diffusion-weight-
ed MRI data. Fiber fracking utilizes the directional
dependency of the diffusion to display the white
matter structure in the brain.

DSC: Calculations of perfusion related parameters that
provide information about the blood vessel structure
and characteristics. Examples of such maps are blood
volume, blood flow, time to peak, mean transit time
and leakage.

DCE: Calculations of permeability parameters pro-
viding information about vascular permeability and
intra- and extra vascular volume. Examples of such
maps are area under the curve (AUC), volume transfer
coefficient (Ktrans), rate constant (Kep), plasma vol-
ume (Vp), fractional volume (Ve), time to peak (TTP),
peak, wash-in and wash-out.

System requirements

nordicBrainEx is a 32-bit application and must run
on a computer that meets the following minimum
requirements:

. Operating system:
. Windows 7, 8.1 or 10.

Hardware:
. Core i3 2.0 GHz processor (or equivalent).
. 4 GB RAM. .

. 200 MB of free space on hard disk + 2 GB
additional space forimages (hard drive
space should be added as image storage
requirements increase).
. Monitor with 1280 x 1024 or higher resolu-
tion.
Warning
For US customers, federal law restricts this device
to sale by or on the order of a physician or med-
ical technician. .
The performance of the automatic co-reg-
istration in nordicBrainEx depends on the
inherent quality of the data and the degree of
artefacts/motion in the dataset. Consequently,
the co-registration may fail to properly correct
for motion and artefacts. If the result deviates .
extremely from the expected resulf (+/- 10 mm
or 10 degrees), nordicBrainEx will give you a
warning, but it is important to be aware that the
user always have to ensure the correctness of
the co-registration. .
When nordicBrainEx visualizes BOLD statistical
maps after the BOLD GLM analysis, the threshold
is set to 40 % of the maximum t-value for each
contrast. The user must make adjustments if .
needed. In general, setting the threshold too
high may discard areas with neuronal activation,
while setting the threshold foo low may give
the opposite result, too large areas shown with
neuronal activity.
The performance of the BOLD analysis is in gen-
eral highly dependent on both the quality of the
input data and the defined design. If the design

has not been defined correctly with respect to .
the acquisition and stimulation protocol, the re-
sults may deviate from the expected outcome. .

The performance of the DTl analysis relies on

the correct definition of the diffusion gradient
configuration. If these settings have not been

defined correctly with respect to the acquisi-

fion protocol, the results may deviate from the .
expected outcome.

The performance of the fiber tracking analysis is

in general highly dependent on both the quality

of the input data and the limitations within the
analysis. In particular, the analysis may fail to

correctly reconstruct structures where diffusion .
pathways are overlapping (crossing/kissing).

Care should therefore be taken when interpret-

ing the results as the visualized fiber tracts may

not correspond to real white matter structures.

The vessel segmentation functionality is meant

as an aid in identifying vessels in perfusion maps
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and no claims are made as to the accuracy of
the method to fruly identify vessels.

The blood volume and blood flow maps in
nordicBrainEx DSC perfusion analysis can be nor-
malized based on an automatic segmentation
of healthy tissue, both white and grey matter.
This segmentation algorithm requires sufficient
quality of the raw data to allow identification of
the separate tissue classes. The resulting hormal-
ized maps should have values close to one in
unaffected tfissue when correctly estimated, and
should be evaluated with care.

The leakage correction, vessel segmentation,
and normalization algorithms in DSC perfusion
are all non-deterministic and will not necessarily
provide identical output each time they are run.
Their relative standard deviations are less than
+/-10%.

The accuracy of distance and volume meas-
urements depend on screen resolution and the
resolution and voxel size of the dataset. Under
normal conditions, the uncertainties of these pa-

rameters are less than 1mm and 2%, respectively.

In DSC and DCE analysis, the user should verify
the temporal resolution, because the value
extracted from the DICOM header may be
incorrect.

Population arterial input function (AIF) is used

for DCE perfusion analysis. Two pre-defined AlF
curves (one with a sharper peak than other),
based on approximated population data, are
available. Select AlF-1 (one with the sharper
peak) as the default option, if results are not
satfisfactory, data should be re-analyzed with
AlF-2. DCE maps (Ktrans, Kep, Vp and Ve) are
dependent on selection of AIF.

When using user-defined AIF in DCE analysis, the
shape of the curve must be verified by the user.
Bolus arrival time could slightly differ in different
regions of the brain, however for DSC and DCE
analysis, mean bolus arrival tfime from all the vox-
els has been used. An option has been provided
to modify the bolus arrival fime.

DCE maps are computed using extended kinetic
Tofts model. Two options of signal conversion
Delta Sl and SPGR (Spoiled gradient echo se-
quences) are available with SPGR as the default
option. Delta Sl signal conversion should be used
if results using SPGR are not safisfactory.

Noise level should be verified before starting DCE
analysis. Noise is set to manual by default for
DCE module.
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Avsedd anvandning

nordicBrainEx &r ett avancerat program for databe-
handling och visualisering med sdrskilt fokus pd& att
tilhandahdlla algoritmer fér analys av funktionella
MR-data av hjérnan. Programmet kan installeras och
kéras pd& en vanlig PC och det kan anvéndas med
data och bilder som inh&mtas via DICOM-kompatibla
bildenheter och modaliteter.

Programmet &r avsett att anvandas av medicinsk
personal, exempelvis radiologer eller medicintekniker,
som ar utbildade i de metoder som anvands i pro-
grammet. Fér att passa denna grupp av anvéndare
pd basta majliga satt, har det designats for att vara
|&tt och smidigt att anvénda med ett intuitivt grafiskt
anvandargrénssnitt.

Indikationer

nordicBrainEx tillhandahdller analys och visualisering
av dynamiska MRI data i hjérnan, presenterar de
harledda egenskaper och parametrar i ett kliniskt
anvandbart sammanhang.

BOLD: BOLD fMRT-analys anvands for att identifiera
sma skillnader i den manskliga hjdrnans magnetiska
mottaglighet, i omrdden med ett férandrat blodfiéde
fill féljid av neuronal aktivitet.

DTI: Diffusionsanalys anvands for att askadliggdra
lokala vattendiffusionsegenskaper genom analys av
diffusionsviktfade MRT-data. Fibertracking utnyttjar
diffusionens riktningsberoende for att visualisera den
vita substansen i hjarnan.

DSC: Ber&kningar av perfusionsrelaterade parame-

frar som ger information om blodkérlens struktur och
egenskaper. Exempel p& dessa kartor &r méangden

blod, blodfldde, tid-till-topp, genomsnittlig transittid

och lackage.

DCE: Berdkning av permeabilitetsparametrarna ger
information om vaskuldr permeabilitet och intra- och
extravaskuldr volym. Exempel pd sddana kartor ér
area under kurvan (AUC), volymdoverforingskoefficient
(Ktrans), taktkoefficient (Kep), plasmavolym (Vp),
brékvolym (Ve), tid till héjdpunkt (TTP), héjdpunkt,
in-spolning, och urskdljning.

Systemkrav
nordicBrainEx &r en 32-bitars applikation och mdste
kéras pd& en dator som méter féljande minimumkrav:

. Operativsystem:
. Windows 7, 8.1 eller 10.
. Maskinvara:
. Core i3 2.0 GHz processor (eller mots-
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varande).

. 4 GB RAM-minne.

. 200 MB ledigt utrymme pd& harddisken + 2
GB extra utrymme fér bilder (6ka kapacitet-
en pd harddisken om lagringsbehovet av

bilder dkar).

. Sk&rm med uppldsning pd 1280 x 1024 eller
hogre.

Varning

Enligt federal lagstiftning i USA ska forsdlining

av denna utrustning till kunder i USA endast

ske av lakare eller p& Iakares inréddan, eller av
medicintekniker.

Prestandat for den automatiska samregistre-
ringen i nordicBrainEx dr beroende av kvalitén
pd datan och grad av artefakter/rérelse in the
dataseten. Som foljd kan samregistreringen
misslyckas att korrigera for rérelse och arte-
fakter. Om resultaten avviker extremt frdn den
férvantad resultat (+/- 10 mm eller 10 grader),
kommer nordicBrainEx ge ut en varning, men det
ar viktigt att vara medveten om att anvéndaren
alltid maste sakerstalla att samregistreringen ar
korrekt.

Né&r nordicBrainEx visualiserar BOLD statistiska
kartor efter BOLD GLM analysen dr troskeln in-
stalld p& 40% av det maximala t-vardet fér varje
kontrast. Anvéndaren mdste géra justeringar om
det behdvs. Generellt sett kan for hég troskel
bortkasta omrédden med neuronaktivisering,
medan instéliningen av for lag tréskel kan ge
motsatt resultat, for stora omrdden som visas
med neuronaktivitet.

Hur effektiv BOLD-analysen &r beror vanligtvis i
hog grad pd kvaliteten hos indata och p& den
definierade designen. Om designen har inte
definierats korrekt med hdnsyn fill férvarvs- och
stimuleringsprotokoll, kan resultaten avvika frén
det férvantade resultatet.

DTl-analysens tillférlitighet ér beroende av att dif-
fusionsgradientens konfiguration har definierats
korrekt. Om dessa instdliningar inte har definier-
ats korrekt med hénsyn till férvarvsprotokollet,
kan resultaten avvika frdn det forvantade
resultatet.

Fibertracking-analysens tillforlitighet ér vanligtvis
starkt beroende av bdade kvaliteten pd indata
och av analysens begrénsningar. Det ar sarskilt
stor risk att analysen misslyckas med att p& ett
korrekt satt rekonstruera strukturer dar diffusions-
banor éverlappar varandra (korsar/mats). Darfor
bdr man iaktta forsiktighet vid tolkning av resultat
dd de visualiserade fiberbanorna eventuellt

inte stmmer Sverens med den vita substansens
faktiska struktur.
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Karlsegmenteringens funktionalitet &r avsedd
som ett stdd vid identifiering av karl pd perfu-
sionskartor och inga utf@stelser gors vad galler
metodens fillférlitighet for att identifiera faktiska
kérl.

De blodvolym- och blodfiédesklartor i nor-
dicBrainEx kan normaliseras med en automatisk
segmentering av frisk vévnad, béde fér vit- och
grdsubstans. Denna segmenteringsalgoritm
kréver rddata med filliéeklig kvalité for att kunna
identifiera de olika vévnaderna. De normalise-
rade bilderna borde ha varden néra fill ett for
opdverkad vévnader med korrekt uppskattning,
och borde evalueras med omsorg.

Korrigering for l&ckage, segmentering av kdrl,
och normaliseringsalgoritmer dr icke determinis-
fiska och kommer inte nddvéandigtvis tillhand-
ahdlla identisk utmatning varje géng de kors.
Deras relativ standardavvikelse &r mindre éan
+/-10 %.

Hur exakt matningar pd avstdnd och volym

ar berorende pd skdrmens upplésning och voxel-
storleken pd& dataset. Under vanliga férhdlland-
en dr avvikelsen hos de parametrarna mindre &n
tv& Tmm respektive 2%.

Fér DSC och DCE analys, anvandaren bor
bekrafta tidsupplésningen dé det vardet som
extraheras automatiskt frdn DICOM headern kan
vara inkorrekt.

Populationsbaserad arteriell ingangsfunktion
(AIF) anvands for DCE perfusionsanalys. Tva
férdefinierad AIF kurvor (en med skarpare topp
an den andra), baserad pd approximerade
populationsdata, ar tillgangliga. Valj AIF-1 (den
med skarpare topp) som standard alternativ,
om resultaten dr inte fillfredstéllande, borde man
analysera om data with AIF-2. DCE kartorna
(Ktrans, Kep, Vp och Ve) @r beroende av valet
for AlF.

Vid anvéndning av anvandardefinierad AlF i
DCE analys, méste kurvans form verifieras av
anvandaren.

Bolus ankomsttid kan variera en aning i olika
delar av hjérnan, men fér DSC och DCE analys,
anvdnds den genomsnittliga bolus ankomsttid
frén alla voxlar. En val ar férsedd fér att modifiera
bolus ankomsttiden.

DCE kartorna ér beréknade med den utvidgad
Tofts modell. Tvé val fér signalomvandling Delta
Sl och SPGR (Spoiled gradient echo sequence)
ar tillgéngliga med SPGR som standardval. Delta
Sl signalomvandling borde anvéndas enbart nér
resultat inte tillfredstéllande med SPGR.

Brusnivd borde verifieras innan DCE analys. Brus-
nivan dr satt till manuell f6r DCE modulen.
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