Detekce solitarnich plicnich uzlt na low-dose
CT plic
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e Solitarni plicni uzel: ohranicena formace <3cm

Size Total Malignancy
<4 mm 2038 0%
4 -7 mm 1034 1%
8 - 20 mm 268 15%
> 20 mm 16 75%
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 Low dose CT: snizena radiacni zatéz, o cca 50% a vice



Radiacni zatez

NLST (2002-2010) * VFN * ROZDILY

— 120 (140)kVp, 20-30mAs — Somatom Definition AS: 4,6mSv — V ramci kliniky: 2,6 nas. rozdil

— 1,AmSv — Somatom Sensation: 3,5 mSv — Mezi pracovisti: cca 5 nas. rozdil
ITALUNG (2003 — 2016, Italie) — iCT: 1,8 mSv (0,2mSv) * méné u akademickych inst.

— 120 - 140kVp, 20-43mA:s,

— 1,2-1,AmSv Radiacni zatéz na vysetreni
NELSON (2003-2018, Nizozemi a Belgie) 5 -

— 80-90, 120, 140kVp, 20-30mAs,
— <1,6mSv (0,5-2mSv)

COSMOS (2004-2015, Milano)
— 1,0-1,4mSv
— pozdéji 0,64mSv na 64 slice CT
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v Technické moznosti

Collimator with
Reduced dose level based on scout Adaptive Dose Shield

e Zkusenosti
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Adaptive Dose Shield

e Technické moznosti
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FBP MODEL BASED ITERATIVE RECONSTRUCTION

Conventional Sinogram

\ Physical model

Model-based
raw-data correction
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Model-based artifact reduction



Reconstruc ton using IMR

Chest CT with IME O 1 mSy

KVp BO mAs 10 CTDIL 0.2 mGy DLP B2 mGy'cm
Effective dose 011 mSv (k = 0.014%) Siice thickness 1 x 05 mm images 635

IMR reconstruction time 1S min



Canon
- AIDR 3D

AIDR 3D
https://www.sciencedirect.com/science/article/pii/S0720048X16301395?via%3Dihub
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-2,8 vs. 0,17/mSv+ASIR .

-120kV vs. 100kV/tin e
-2,2 vs. 0,2mSv

sensitivity

= ctandard dose mean
= standard dose median
= = = ylira-low dose mean
= = = yltra-low dose median

e Rozdil IR ULD a standardnim CT v detekci
plicnich uzld od 5mm neni vyznamny

. o 0 1 2 3 2
— U radiologu

false positives per patient

— CAD

FBP, 2,8mSv FBP, 0,17mSv ASIR, 0,17mSv



Velikost

 Riziko malignity u pacientl s PN <5 mm or <100 mm?3 je stejné
jako u pacientl bez nich (NELSON study)

* Minimalni detekovatelna zmeéna velikosti malych uzlu (<8 mm)
je 20-25% (de Hoop)

https://err.ersjournals.com/content/26/146/170025
https://www.ncbi.nlm.nih.gov/pubmed/29858029
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IR: Rozdil objemu od 5mm neni vyznamny

B FBP
[] iDose level 2
iDose level 4

Bl iDose level 6 _
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Nodule1 Nodule2 Nodule 3 Nodule4 Nodule5
(3mm) (5 mm) (8 mm) (10 mm) (12 mm)

https://www.ajronline.org/doi/full/10.2214/AJR.12.8727




Difference in Volume (%)

mAs: rozdil v objemu od 5mm neni vyzna

.. Bl 25 mAs
=0 [] 50 mAs
125- ] 100 mAs

100 -
75—
50 -

25T

0=

—25 -

-50-

Nodule 1 Nodule 2 Nodule3d Nodule4 |Nodule5s
(3 mm) (5 mm) (8 mm) (10 mm) (12 mm)

https://www.ajronline.org/doi/full/10.2214/AJR.12.8727
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Velmi dobra korelace velikosti SD vs. ULD s IR
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https://www.researchgate.net/publication/253219323 Comparative_performance_analysis_for_computer_aided_lung_nodule_detection_and_segmentation_on_ultra-low-dose_vs_standard-dose_CT



CAD

(2 8
m
 Objem a detekce se vyznamneé "
nemeéeni mezi 10mAs a 100mAs pri
120kVp a IMR "g
— solidni =
- GGO
=
Diameter (mm) 10 12
HU +100

https://www.sciencedirect.com/science/article/pii/S0720048X14000618?via%3Dihub



Limitace pro simultanni screening ILD

— limitace cca 40mAs

— ILD 10% screenovanych, 2% plicni fibroza
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5cm
Scoring Results : Agatston Score Protocol : Score
L MAIN Total Coronaries Database Match
Series 2 :
19 Sep 2019 218
Series 4 -
02 Dec 2019 211

%Change -81.85
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3 z top 10 pricin umrti

o LOW_dose hrUanIku 0 20 40 60 a0 100 120 140 160

# Ischaemic heart diseases

Pl icnll uzle > Cerebravascular diseases

# Malignant neoplasm of trachea, bronchus and lung

— Plicni fibrdza ﬂ T A

# Chronic lower respiratory diseases

— CHOPN »

lon, rectosigmoid junction, rectum, anus and anal canal

— Koronarni kalcium » Pneumoris

Diabetes mellitus

J . I C H S > Malignant neoplasm of pancreas

- Izva po Malignant neoplasm of breast
’ Diseases of kidney and ureter

- OSteOporcza Chronic liver disease
Malignant neoplasm of stomach

Intentional self-harm

Mental and behavioural disorders due to use of alcohal
HIV

Screening mammogram: 0,5 mSv
Screening CTC: 1-7mSv
Screening plicnich uzl(: 0,1 - 1,6mSv

Crug dependence

uMale

E o =l o



Zaver
e Ultra low-dose pri 0,2 mSv

— Plicni uzle
 stejna detekce, velikost, rust u uzld od 5mm
* pfi pouziti IR

— CHOPN, plicni fibréza (min. 0,4 mSv)
* podhodnocuje

* horsi hodnoceni emfyzému, bronchialni
stény, intersticia i pfi pouziti IR

— Ca score

* NizSi hodnoty - kalibrace
— Poroza

* Podhodnocuje - kalibrace
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Dékuji za pozornost



