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Billedkvalitet +Har det betydning?




Oversigt

Photon-Counting CT zxkort om teknikken bag
Fordele og Klinisk brug
Afrunding

Spgrgsmal



Baggrund

Nr 4 Photon-counting CT scanner i verden installeret i 2021 pa Herlev Hospital



Pancreatic imaging with Photon-Counting CT
a PhD Thesis

Conventional CT Photon-Counting CT UHR Photon-Counting CT

Brandt et al, EJR 2024



Baggrund

Herlevs Naeotom Alpha (Photon-Counting CT)

Installeret i over 3% ar
Ca 10 igangveerende stgrre forskningsprojekter
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> 10.000 patienter scannet
Onkologiske patienter
Urologiske patienter

Kreeftpakkepatienter



Konventionel CT  vs Photon-Counting CT

Garnett et al. Clin Imaging. 2020



Konventionel CT

Keramisk scintillator lag (GOS)

Septum

Foto-dioder

Fotoners energi akkumuleres
indtil keramikken nar lys-teerskel

To-trins omdannelse : Regntgen A Lys A Elektrisk stram



Konventionel CT

To-trins omdannelse : Regntgen A Lys A Elektrisk stram



Konventionel CT

Septums = Dead spaces
Begraensende faktor for den opnaelige spatiale oplgsning

Hajere spatial oplgsning -> Kraever mange flere rentgenfotoner (straledosis)

Normal size Half size
detector detector
element element




Photon-Counting CT

Brug af en halvleder

Kan konvertere rgntgen-fotoner DIREKTE til en elektrisk stram




Photon-Counting CT

Katode
I Hgj Spaending

Pixeleret anode

Signal fra HVER foton detekteres

direkte omdannelse: Rantgen /A  Elektrisk strgm




Photon Counting CT

Fordele
Hajere Spatial oplgsning (0.125mm)

Pulse height (keV equivalent)
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Hgjere Spatial oplgsning +CT Mikroskopi?
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App: VNC/ CM/ ME 70
Mean: 103.7/17.7/ 108.8 HU

Stddev: 1.4/ 2.6/ 13.5 HU

Area: 1.0 mm2

lodine Density: 1.8 mg/ml /7?77
1%

Fat Fraction: -3 200 [HU]

Herlev and Gentofte Hospital, 2023, Unpublished
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Hgjere Spatial oplgsning

PhHooonebbionthCTT

Histopatologi

Hata et al, RSNA 2023



Hgjere spatial oplgsning




Hajere spatial oplgsning
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Brandt et al. EJR. 2024




Brandt et al. EJR. 2024

>10 sidegange hos 95% normale pt




Innervation af pancreas

Brandt et al. EJR. 2024



Arteriegrene omkring pancreas
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Brandt et al. EJR. 2024
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Venegrene omkring pancreas

Brandt et al. EJR. 2024



@Dre-Naese-Hals Radiologi - Pars petrosa
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Konventionel CT PCCT

Boubaker et al, 2025



Neuro Radiologi
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Konventionel CT Photon-Counting CT 3D rotations angiografi

Cardematrtiri et al, 2023
Granberg et al, 2024



Neuro Radiologi

Interventional CBCT
Intra-arterial injection

Granberg et al, 2024



Mindre stgj

Konventionel CT Photon-Counting CT
5.1 mSv 4.5 mSv

Herlev and Gentofte Hospital, 2023, Unpublished




Mindre stgj
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Konventionel CT
5.1 mSv

Photon-Counting CT
4.5 mSv

Herlev and Gentofte Hospital, 2023, Unpublished



Mindre stg

Konventionel CT Photon-Counting CT

Herlev and Gentofte Hospital, 2023, Unpublished



CSF fistler xSpontan intrakraniel hypotension

Konventionel CT Photon-Counting CT
Madhavan et al. AJNR, 2023



Mindre stgj

Konventionel CT Photon-Counting CT

Herlev and Gentofte Hospital, 2023, Unpublished




Mindre stgj

Konventionel CT Photon-Counting CT

Herlev and Gentofte Hospital, 2023, Unpublished



Klinisk evidens

CT angio
tHgjere CNR £Mindre iv kontrast
Higashi et al 2023

af
Boccalini et al 2023



Cardiac Imaging

TForbedret vurdering af lumen og plague-sammensaetning

Sharma et al, 2024




Perifere Kar

tForbedret karakterisering af stenoser

TKarakterisering af plaque komposition

Bv56

Augustin et al, 2024



N euro Rad|0|()g| Carotis bifurkaturen *Plagues sammensaetning

Cau et al, 2024



Bedre bllledkvalltet

Konventionel CT Photon-Counting CT
32% Dose reduction ECR, 2025



Perspektiver

Forbedret visualisering af pancreastumorer

Konventionel CT Photon-Counting CT




Beam hardening artefarkter: Lille baekken

Konventionel CT Naeotom Alpha

RNSA, 2024



Beam hardening: CTA internal carotid

il

Konventionel CT Photon-Counting CT
1.3 mSv 0.87 mSv

Herlev and Gentofte Hospital, 2023, Unpublished




Beam hardening: CTA internal carotid

Konventionel CT Photon-Counting CT
0.87 mSv

Herlev and Gentofte Hospital, 2023, Unpublished



Beam hardening artefarkter: Metal

Konventionel CT Naeotom Alpha
0.006 mSv

Herlev and Gentofte Hospital, 2023, Unpublished



Beam hardening artefarkter: Metal

Konventionel CT Naeotom Alpha
0.006 mSv

Herlev and Gentofte Hospital, 2023, Unpublished



Beam hardening artefarkter: Metal

Konventionel CT Naeotom Alpha
0.5 mm snit 0.1 mm snit

Herlev and Gentofte Hospital, 2023, Unpublished



Cardiac Imaging

Forbedret stent visualisering

Forbedret in-stent restenose vurdering
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Meloni et al, 2023



Neuro Radiologi ARQ =82% "\

Konventionel CT Toth et al, 2025



Neuro Radiologi

Toth et al, 2025



Neuro Radiologi Flowdiverter i a. basilaris

Wei et al, 2024



Optimerede Spektrale / Dual Energy scanninger

Herlev and Gentofte Hospital, 2023, Unpublished



Optimerede Spektrale scanninger



Optimerede Spektrale scanninger

Herlev and Gentofte Hospital, 2023, Unpublished



Optimerede Spektrale / Dual Energy scanninger



Optimerede Spektrale / Dual Energy scanninger



Altid spektral imaging  +Forbedret kvalitet

High-End Konventionel CT Photon-counting CT

Herlev and Gentofte Hospital, 2024, Unpublished



Klinisk Evidens tUrogenital radiologi

Forbedret klassifikation af nyrecyster <-> tumor
Rau et al, 2024

Forbedret karakterisering af binyreadenomer

Lennartz et al, 2023
Bette et al, 2024



Pancreascancer og PCCT / Dual Energy CT

Klinisk Evidens

Bedre af pancreastumorer

serier
lodine Maps

Gupta et al. Abdom Radiol. 2016
Nagayama et al. Eur Radiol. 2019
Liang et al. Insights. 2022

Decker et al. Abdom Radiol. 2024
Woeltjen et al. EJR. 2024



Kan UHR detektere pancreascancer bedre ?

Brandt et al. Soon to be published



Vaskuleer Invasion *SMA

Solid tumor kontakt <180 degrees

Herlev and Gentofte Hospital, 2024, Unpublished



L evermetastaser

Konventionel CT Photon-Counting CT



L evermetastaser

Konventionel CT Photon-Counting CT



Reduktion af straledosis

Rtg Thorax i 2 plan opgives normalt som 0.1 mSv
Granberg et al, 2024



Reduktion af straledosis - Paediatri

Posterior luxation hos 5-arig
PCCT. 0,4 mSv

Rtg baekkeni 2 plan =

Herlev and Gentofte Hospital, 2022, Unpublished



Udfordringer med PCCT

Photon-Counting CT
Hvor far vi den stgrste gevinst af at indfare det klinisk?

Potentielt voldsomt
Ikke et problem med et

(Jget datamaengde =+

1{¢



Udfordringer med PCCT

Er pa alle afdelinger ?



Udfordringer med PCCT

?

Flere modeller af PCCT fra Siemens
Snart flere producenter pa markedet



Afrunding

Umiddelbare og abenlyse fordele ved klinisk implementering
+Mere Kontrast
|/ spektrale data +Hgj kvalitet af disse

af billeder



Afrunding




Spgrgsmal ?

Tak for opmeerksomheden og fordi jeg matte komme!
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