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HILMIR — HI Laboratory of Medical Imaging Research
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Segulommynd af
mannsheilanum






Klinisk askorun: Svipud einkenni en 6likir sjukddmar

e Parkinson-likir sjukdémar: t.d. PSP, MSA og DLB (heilabilun med Lewy bodies)

— Hopur taugahrérnunarsjukddma sem likjast Parkinson sjukdomi i upphafi
— Svipud einkenni i upphafi en hradari framvinda

e Rétt greining skiptir mali fyrir
— Mat a horfum og radgjof til sjuklinga

— Uménnun sjuklinga e e—d ' vishei
* Snemmgreining mikilvaeg fyrir proun medferdar | Mzenukylfa
— Val a patttakendum i kliniskar rannsoknir Heilastofn
* PSP og MSA bera med ser einkennandi breytingar i heilanum Mynd adligud e Openstax

openstax.org

Getum vid nytt gervigreind til pess a0 greina pessar

breytingar i seguldmmyndum fyrr en haegt er i dag?




Hvada upplysingar leynast i myndunum?

PSP

,Hummingbird-sign*
1 heilastofni (PSP)

(a) MRI fra 2007 (b) MRI fra 2016

Myndir frd Dr. Love

Manukylfa

Getum vi0 meelt pessar breytingar a
areidanlegan hatt ut fra mynd?



Hvernig meta laeknar pessar breytingar?

* Nuverandi adferd:

— Sjonraent mat eda tvividar maelingar

Rontgenlaeknar skoda tvividar sneidmyndir, sneid fyrir sneid (Philips Vue PACS Client)



* Markmid okkar: d;‘
— Merkja heilasvaedi i prividd sjalfvirkt e

— Maela rdmmal 12 heilasvaeda sem tengjast MSA og PSP -

Vinstra grahydi
Haegra grahydi
Vinstri réfukjarni
Haegri réfukjarni

Vinstra hlidarholf

Haegra hlidarholf
bridja heilahdlf
Fjorda heilaholf
Midheili
Bru

Manukylfa

SCP

bversnid Hlidarsnid Framsnid
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Markmio 1: Hrod og nakvaeem sjalfvirk merking
heilasvae0a i prividd

e 12 heilasva0i:

— Hlutar heilastofns (4 sveedi)
— Heilaholf (4 svedi)
— Grahydi og réfukjarnar (heegri og vinstri, 4 svaedi)

Vinst

Haegra instra
hliéarhc’)lf\ / hlidarholf

Duga rtmmalsmaelingar einar og sér?
Rummal segir adeins hluta ségunnar

bversnid Hlidarsnid Framsnid



Markmid 2: Nyta segulommyndir, merkingar og

Vinstra grahydi &
Haegra grahydi
Vinstri réfukjarni

Haegri réfukjarni

O]
]
]
B Vinstra hIi6arhc’>If§
. Haegra hlidarholf +
B rrisja heilaholf
: H
]
]
L]

Fiorda heilaholf

Midheili

Bri : Seguldmmynd: Upplysingar
Maenukylfa myndpunkta ar myndinni

Seguldmmyndir +
RUummalsmalingar merkingar

Merkingar: Logun og stadsetning heilasvaeda

RUmmal heilasveeda: Malanleg
lifmerki
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Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U- Nets Segmentation Result
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[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdattir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] Prastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U- Nets Segmentation Result

Regions :

&

e,

Magnis Magnisson Sjalfvirk merking heilasveeda

Ingibjorg Kristjansdottir

[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdattir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] Prastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U-Nets Segmentation Result
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[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdéttir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] brastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026, Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U- Nets Segmentation Result

Regions :
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Ingibjorg Kristjansdottir

[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdattir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] Prastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI

Forvinnsla gagna

Li, Magnusson, Kristjdnsdottir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] brastarson, Ellingsen, SPIE Medical Imaging, 2026;
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GO0 forvinnsla mikilvaeg fyrir greiningu a nyjum gognum

T1-weighted MRI Preprocessed MRI

o PR | Adlagad ad mismunandi
myndrodum (SPGR eda MPRAGE) Sy

Forvinnsla gagna

~ Seguldommynd

' Heilinn einangradur

Stodlun og/eda
leidrétting
Myndir settar i stadlad myndgilda
hnitakerfi

Li, Magnusson, Kristjdnsdottir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] brastarson, Ellingsen, SPIE Medical Imaging, 2026; 16



Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U-Net
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[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdattir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] Prastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U-Net Segmentation Result
Regions :

[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdattir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] Prastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



Rummalsmaelingar

Heilasveedi og rammal i ml:
2: Pons (26.5892ml)

Axial view , N 2 3: Midbrain (12.0166ml)

B 4: 3rd Ventricle (1.11565ml)
: 4th Ventricle (2.89229ml)

: Medulla Oblongata (6.02726ml)

: Superior Cerebellar Peduncles (0.569344ml)
) 36: Right Caudate (5.1753ml)

Coronal view

: Left Caudate (4.85939ml)

: Right Lateral Ventricle (8.19149ml)

: Left Lateral Ventricle (8.96102ml)

: Right Putamen (6.55923ml)

: Left Putamen (6.94118ml)

Sagittal view




Rummalsmaelingar

Heilasveedi og rammal i ml:

Axial view , L\ 2\ 3: Midbrain

12: Medulla Oblongata (6.02726ml)

Helstu kostir:

6:rigl e Nakvaem merking

37. el ®  Hradvirk (=3 sek.)
: Tolulegt mat

Coronal view

Prividar maelingar
7 nigl® 100% sjalfvirkt

Sagittal view




Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U- Nets Segmentation Result
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[1] Magnusson, ..., Ellingsen, SPIE Medical Imaging, 2021; [2] Li, Magnusson, ..., Ellingsen, IEEE ISBI, 2024; [3] Li, Magnusson, Kristjansdattir, ..., Ellingsen, Neurolmage: Clinical, 2025; [4] Prastarson,
Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026



Samsettur flokkari (CNN + ML)
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Ellingsen, SPIE Medical Imaging, 2026; [5] Li, ...Ellingsen, SPIE Medical Imaging, 2026; Li and Ellingsen, SPIE Emerging Topics in Artificial Intelligence (ETAI) 2026
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Sjalfvirk myndgreining meo hjalp gervigreindar

T1-weighted MRI Preprocessed MRI Three Cropped Region-based 3D U- Nets Segmentation Result

MS og PhD nemar Regions
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FYRSTU NIDURSTODPUR



Klinisk gbgn ur ASAP-CIR*

Rannsdknarhépur Fjoldi mynda

Heilbrigdir viomidunarpatttakendur 105
Ageng ofankjarnalémun (PSP) 189
Fjolkerfaryrnun (MSA) 22
MSA-C (hnykilgerd) 20
MSA-P (Parkinsonsgerd) 34
Parkinson sjukdémur (PD) 281
Samtals 651

*Atypical Parkinsonism Central Imaging Repository (ASAP-CIR)
Ur gagnasafni ASAP Neurolmaging Initiative, International Parkinson and Movement Disorder Society 25



Rummalsmeelingar ur merktum heilasvaedum

MERKINGAR GEFA TOLULEG LIFMERKI (RUMMAL)



Samanburdur
sjukdéma RUmmal midheila
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Li, ..., Ellingsen, Neurolmage: Clinical 2025



Samanburdur
sjukdéma Rummal bruar
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Dreifing rammals bruar eftir sjukdomum
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SPALIKAN TIL AD STYDJA VID KLINISKA
SJUKDOMSGREININGU — FYRSTU NIPURSTOPUR



Nidurstodur spalikans

Lofandi nidurstoour

Parkinson eda PSP Parkinson eda MSA PSP eda MSA

- 50

- 30

True
True

-15

- 20
11

3 - 4
g

MSA
!
~
=]

-10
=10

| ' I '
PD MSA PSP MSA

Predicted Predicted Predicted

PSP eda Parkinson:
— Neemi: 96%, sértaeki: 92%
— AUC: 0,99, hlutfall rétt flokkadra: 95%

30
Li, ..., Ellingsen, SPIE Medical Imaging, 2026



Hvada heilasvaedi er tauganetio ad skoda?

* Grad-CAM-hitakort syna hvada heilasvaedi tauganetid notar til
a0 spa fyrir um sjukdémana

Tauganetid skodar svaedi sem samraemast pekktum
sjukdémstengdum heilasveedum

Li, ..., Ellingsen, SPIE Medical Imaging, 2026 -



Samantekt

* Adferd sem merkir 12 heilasvae0i tengd Parkinson-likum sjukdomum

e Samnytir tolulegar maelingar og seguldmmyndir til ad spa fyrir um
liklega sjukdomsgreiningu

* Vinnur nyjar upplysingar upp ur myndum sem
nu pegar er verid ad safna a spitélum
* Getur mogulega leitt til:
—Nakvaemari og fyrri greininga
—> Nakveem snemmgreining stydur vid lyfjaproun
—Hradari urlesturs mynda hja rontgenlaeknum

— > Laeknir faer vidbotarupplysingar i rauntima

32
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Rannsoknarteymi og styrkir

Dr. Lotta M. Ellingsen (lotta@Ahi.is, lotta.hi.is)
Mengyu Li

Magnus Magnusson
Ingibjorg Kristjansdottir
Hjalti Prastarson

Gudran Hulda Olafsdottir
Salvar Andri J6hannsson
Jin Lu

Samstarfsfolk

Dr. Thilo van Eimeren, MD, Neurology, ASAP consortium, Cologne University, Germany
Dr. Sigrun Helga Lund, PhD, Statistics, University of Iceland

Dr. Steinunn bdordardottir, MD PhD, Hrafnista, Iceland

Dr. Helga Eyjodlfsdottir , MD PhD, Chief of cognitive medicine Landspitali Hospital

Dr. Askell Léve, MD PhD, Neuroradiology, Orkuhusid Medical Imaging, Iceland

Dr. Jerry Prince, PhD, Medical Imaging, Johns Hopkins University, USA
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