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MoAutopkn YrtoAoylotikn Topoypadio Owpakog Kal
YrioAoylotikn Topoypadia YPnAng Atakprttikic Eukpivelag (HRCT).
Texvikec Kol Adoelg AktivoBoAiog

Ayarn NMAouon

AKTIVODUOLKOG laTPIKAG, ETILOTNUOVIKOG ZUVEPYATNC
B'Epyaotrplo Aktivoloylag

latpikn 2xoAn, EKMA
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® Texvikég moAutopkng YT Owpakog
YT Bwpakog poutivag
(routine/standard/helical chest CT)
YT Bwpakog xapnAng 66ong
(low-dose CT)

(high resolution CT-HRCT)

Afovikn ayyeloypadilao TVEUHOVIKWY apTNPLWV

T YT Bwpakoc uPNANRG SLAKPLTLKAC LKOWVOTNTOG
T (CT pulmonary angiography-CTPA)




O YT Owpakog poutivac
MpwTtokoAAO

Contrast agent /

Tube Voltage (kVp) 120

Adult Routine Chest CT Protocols Version 2.1 5/4/2016 by AAPM
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XopnAncg 66on¢ YT Owpakog

MpwTtokoAAO

Clinical indication

Contrast agent

Mode

Tube Voltage (kVp)
Exposure (mAs)

Pitch

Image thickness

MpoAnTTtIKOG EAEYXOC (screening) +
napakoAovOnon olwv (follow-up)

X
EAwoednc (helical)
120

~ 50 (pnelwon €wcg ko 70% o€ ox€on UE TO
TMPWTOKOAAO YT Bwpakog poutivac)

21

1-5 mm



Springerplus. 2013 Aug 21,2:393.
Low-dose CT scan screening for lung cancer: comparison of images and radiation doses between low-

dose CT and follow-up standard diagnostic CT.
Ono K1‘ Hiraoka T, Ono A, Komatsu E, Shigenaga T, Takaki H, Maeda T, Oqusu H, Yoshida S, Fukushima K, Kai M.

Conclusion: This study suggests that low-dose CT can be effectively used as a follow-up standard diagnostic CT in
place of standard-dose CT in order to reduce the radiation dose.

European Journal of Radiology Open 3 (2016) 86-94
Low dose chest CT protocol (50 mAs) as a routine protocol for
comprehensive assessment of intrathoracic abnormality

Takeshi Kubo®*, Yoshiharu Ohno®, Mizuki Nishino®, Pei-Jan Lin¢, Shiva Gautam®,
Hans-Ulrich Kauczor', Hiroto Hatabu ¢, iLEAD study group

Conclusion: Low dose CT protocol at 50 mAs can produce the screening results consistent with standard
dose CT protocol (150 mAs), supporting routine use of low dose chest CT protocol.




Routine chest CT Low-dose chest CT
120 kVp, 150 mAs 120kVp, 50 mAs
Eff. Dose=10.7 mSv Eff. Dose=3.6 mSv

Follow-up chest CT of solitary pulmonary nodule in the right lower lobe. The nodule
appears as an oval smoothly marginated nodule on both standard dose CT image and
low dose CT image (arrow).

Kubo et al. 2016. Low dose chest CT protocol (50mAs) as a routine protocol for comprehensive assessment of
intrathoracic abnormality. European Journal of Radiology



® YT Owpakog uPpnAng drakpttikic tkavotntag (HRCT)
OpLopo¢

“H YT Swpako¢ vYnAnc dlakpttiknc tkavotntac opiletot w¢ n YT
Jwpako¢ mmou xpnotwuorolel moAu Aentec touec nayouc 0.625-1.5
mm o€ ouvOUdOUO UE aAyoptduo avakaTaoKeUNC UYnAnNg xwpLkng
ouyvotntac (high spatial frequency) ywa tnv aviyvevuon kot Tto
XOPOAKTNPLOUO ma¥noewv mou Ennpealouv TO TVEUUOVIKO

TTOPEYXUUO KOL TOUC aEpaywyouc”

ACR-STR PRACTICE PARAMETER FOR THE PERFORMANCE OF HIGH- RESOLUTION COMPUTED TOMOGRAPHY
(HRCT) OF THE LUNGS IN ADULTS, 2015



OVOKOTOOKEUNC KAVOUV TILO €vTovn TNV mapoucia tou Bopufou

‘ OL AeTTEC TOUEC Kol 0 UPNANC XWPLKNG ouxvotnTag aAyopLlOuog
KUPLWG 0ToUuG pLadakou¢ Lotoug!




Tiwari et al. Technical aspects of HRCT: Normal lung anatomy & HRCT findings of lung disease



® YT Owpakog uPpnAng drakpttikic tkavotntag (HRCT)

MpwTtokoAAO

Clinical indication

Contrast agent

Mode

Tube Voltage (kVp)
Exposure (mAs)
Pitch

Image thickness

Standard HRCT

ALOXUTEC TIVEULOVLKEG
nabnoeLg

X

i. ArtAn (axial): oL Topég
arneyxouv 10-20 mm

Low-dose HRCT

MNapakoAoVBOnon acBevwv pe

YVWOoTH VOGO

X

i. ArtAn (axial): oL Topég
arneyxouv 10-20 mm

ii. EAlkoeldng (helical)
120

150-300
1

0.625-1.5 mm

ii. EAlkoeldng (helical)

120
40-80
1

0.625-1.5 mm

Amnotuyia aviyvevong GGO
Meplocotepa streaks artifacts



YT Owpakog uPnAng drakprtikic eukpiverag (HRCT)
Spaced axial vs Helical scan

(v) Xapnhr 86on aktvoBoliag

@ MARPNG amewKkovLon Tou IVEUOVA
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CTPA
MpwTtokoAAO

Contrast agent v

Tube Voltage (kVp) 80-100

Pitch >1




@® Adoe aktvoPfoliag

Chest CT protocol Effective dose (mSv) Study
. Mettler et al. 2008, Ono et al.
ST 2.9-18 2012, Khawaja et al. 2014
Ono et al.2012, Larke et al.
Low-Dose 0.9:3.6 2011, Kubo et al. 2016
T Axial: 0.9-2.0 Goryski et al. 2014, Vikgren et
Helical: 4.7 al. 2008, Webb at al. 2015
Woo et al. 2012, Yilmaz et al.
CTPA 1.2-10.7 2013, Takahashi et al. 2013
Routine/IR <05 Kim et al. 2015, Khawaja et al.

2014

4+ Abdomen CT: ~10 mSv
4+ Chest Radiography (AP + Lateral): ~ 0.1 mSv
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® Texvikég peiwong tng 66ong aktvofoAiag

Melwon mAs

Xpron cuoTMATOC auTopaTNG €KkBeong
(Automatic Exposure Control-AEC)

Meiwon kVp

XpAon enavaAnmtikol aAyopLlOpouU avaKaToUoKEUNG
(Iterative Reconstruction-IR)




TeXVIKEG peiwonc tng Soonc aktvoBoAiac
Melwon mAs

o Aoon "~ mAs

o Meiwon mAs =) avénon tou BopuBou

o Screening, Lung nodule follow-up



TABLE 3: Studies of CT Examinations with Reduced Tube Current-Time Product for Specific Clinical Indications
Other Than Pulmonary Nodules

Standard

Current-Time j§ Current-Time

Reduced

No. of Product Product Peak Kilovoltage Smallest
Study Year Indications Patients (mAs) (mAs) {(kVp) Acceptable mA

Follow-up of malignant disease

Chiu et al. [56) 2003 | Lung cancer 30 240 43 120/140 43

[istandard/reduced)
Dinkel et al. [29] 2003 | Lymphoma and 40 150 15 120 15
extrathoracic malignancy

Yamada et al. [30] 2004 20 96 45 140 45
Bronchiectasis

Jung et al. [60] 2000 52 170 40 120 40

(1 mm thick) § (2 mm thick)

Yietal. [61) 2003 20 170¢ 70° 120 70
Emphysema

Zompatori et al. [58) 2002 18 48 192 120 48

Zaporozhan etal. [59] 2006 30 150 10-100° 120 30-50
Other indications

Remy-Jardin et al. [57) 2004 | Asbestosis 83 60-100 60-100 L 140/120 60-100

(1 mmthick) | (5mmthick) Hstandard/reduced)
Coppenrath etal. [33] 2004 | Follow-up of nonmalignant 4 170 80 140 80
disease
Tack et al. [54] 2005 | Pulmonary emboli 21 157.5¢ 17.5-105° 120 175

Kubo et al. 2008. Radiation dose reduction in chest CT. A Review. AJR




@ TexViKeEG peiwong tng 66ong aktivoBoAiog
Automatic Exposure Control-AEC

o To AEC puBuilet ta mAs (N mA) avdloya pe tnv e€acbévion tng
aKTLVoPBoAlag TpokelpéEvou va emiteuxBel po otabepry moldTnTA
glkovac (otabepa enineda BopuBou)

o Meiwon ¢ ddonc:
<> 14-38%, eVAALKEG
<> 50-75%, mtoudLa

o Tpormnol epapuUoyNnC:
<> Avaloya pe Tto peyeboc tou acBbevoucg
<> Kata pnkoc tou afova-z (Longitudinal (z-axis))
<> Meplotpodpikd AEC (xy-axis)
<> 3D AEC (ouvbuoaopuocg z-axis kat eptotpodikov AEC)

* Kalra et al. 2005. Chest CT performed with z-axis modulation: scanning protocol and radiation dose. Radiology
*  Mulkens et al. 2005. Use of an AEC mechanism for dose optimization in multi-detector row CT examinations: clinical evaluation.
Radiology

* Singh et al. 2009. Dose reduction and compliance with pediatric CT protocols adapted to patient size, clinical indication and number of
prior studies. Radiology




1. AEC: Avaloya pe to pEyeboc tou aoBevoulc

Thin patient

YW 1amoT]

Thick patient

Y JaybiH




2. AEC: Kata pnkog tou afova-z

Longitudinal (z) Modulation

Average mA
per rotation

Thorax Liver ——
(Low (Moderate Attentuation)

Attentuation)

Shoulder Scan Distance (z) =
(High Attentuation)

Longitudinal (z) and
Angular Modulation

mA

Scan Distance (z) =——»

https://www.aapm.org/meetings/2013CTS/documents/Fri_10SupanichTCMFinal.pdf



3. AEC: NeplotpodLko

Tube Angle —»

e madums
-G

https://www.aapm.org/meetings/2013CTS/documents/Fri_10SupanichTCMFinal.pdf




4. AEC: 3D (ouvbuaouog z-axis Kal tepLoTPoPpLKOU
AEC)

(b)
Standard CT '
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Lee et al. 2013. Impact of new technologies on dose reduction in CT. European Journal of Radiology



@ TexviKeG peiwong tng 66on¢ aktvoBoliag
Fixed mAs vs AEC

Mpotipunote 1o AEC o€ oxeon e ta otaBepa mAs!

YtaBepd mAs pmopoUv va emiheyouv og epumtwoel low-dose CT

- Fixed T

Screening Mediastinal abnormalities

Follow-up nodules Lymph node evaluation
Pediatrics

Follow-up cystic fibrosis




TeXVIKEG peiwonc tng Soonc aktvoBoAiac
Meilwon kVp

o Aoon ~ (kVp)?

o Meiwon kVp: abénon tou BopUBou aAAd kal avénon tng avtibeong,
eLOLKA OTaV Xpnotlpomoleitol lwdlovyo oklaypadLko

o Meiwon tn¢ doonc:
< 65% (80 kVp, <60 kg)
< 40-50% (100 kVp, 60-75 kg)

o Ayyeloypadiec (80 kVp), Mawdratpikol acBbeveic (80 kVp), Aduvartol
aoBeveic < 60 kg (80-100 kVp)

Singal-Chiqualbre et al. 2004. Low-kilovoltage multi-detector row chest CT in adults: feasibility and effect on image quality and
iodine dose. Radiology



120 kVp 80 kVp
219 HU 436 HU
Eff. Dose=4.7 mSv Eff. Dose=1.2 mSv

Yilmaz et al. 2013. Diagnostic quality of CT pulmonary angiography in pulmonary thromboembolism: A comparison
of three different kV values. Diagnostic Techniques



° TeXVIKEG peiwonc tng Soonc aktvoBoAiac
ErtavaAnmtikol aAyoplOpol avaKoTtooKEUAC

O XPNOLUOTIOOUV TILO PECQALOTIKA MOVTEAQ yla TN Tmepypadn TG
VEWUETPLOC TOU OUOTAMATOC KOl TN HovteAlomoinon tou BopuBou pe
QTOTEAECUA VA TIOPAYOUV KOAAUTEPN TIOLOTNTOC ELKOVEC (LE MIKPOTEPO
Bopufo)

o GE: ASIR, Veo, ASIR-V
Philips: iDose4, IMR
Siemens: IRIS, SAFIRE, ADMIRE
Toshiba: AIDR, AIDR 3D

o Meiwon tn¢ ddonc:
< 30-70%, eVAALKEC
< €weg 80%, matdla

Ko et al. Thoracic Imaging. An issue of Radiologic Clinics of North America




(J Comput Assist Tomogr 2014;38: 613-619)

Computed Tomography (CT) of the Chest at Less Than
1 mSv: An Ongoing Prospective Clinical Trial of Chest CT at
Submillisievert Radiation Doses with Iteratlve Model Image
Reconstruction and iDose* Technique

Ranish Deedar Ali Khawaja, MD,* Sarabjeet Singh, MD, MMST, * Matthew Gilman, MD, *
Amita Sharma, MD,* Synho Do, PhD,* Sarvenaz Pourjabbar, MD,* Atul Padole, MD,* Diego Lira, MD, *
Kevin Brown, MSc, T Jo-Anne O. Shepard, MD,* and Mannudeep K. Kalra, MD*

Canadian Association of Radiologists Journal xx (2016) 1—7
High-Resolution Computed Tomography Examinations for Chronic

Suppurative Lung Disease in Early Childhood: Radiation Exposure and
Image Quality Evaluations With Iterative Reconstruction Algorithm Use

Magdalini Smarda, MD™*, Efstathios Efstathopoulos, PhD®, Argyro Mazioti, MD, PhD",
Sofia Kordolaimi, MSc®, Agapi Ploussi, MSc®, Konstantinos Priftis, MD, PhD",
Nikolaos Kelekis, MD, PhD®, Efthymia Alexopoulou, MD, PhD*

Results: The iDose application allowed significant effective dose reduction (about 80%).
satisfactory results even with iDose level 2, whereas it approached excellent image with 1Do
parable between the 2 groups with the use of iDose level 4, while objective noise was con

tarativiza rannnctrmintinan laval & imacac




A. Ploussi, V.Tsitsia, |. Arapakis, S. Kordolaimi, S. Argentos, |I. Seimenis and E. P.
Efstathopoulos. Evaluation of Radiation Exposure Reduction using Hybrid Iterative
Reconstruction Algorithm in Chest-Abdomen-Pelvis CT. Journal of Radiology and
Diagnostic Imaging, 2013

Ploussi, A., Alexopoulou, E., Economopoulos, N., Argentos, S.l., Tsitsia, V., Arapakis,
l., Kordolaimi, S., Seimenis, |., Efstathopoulos, E.P. Patient radiation exposure and
image quality evaluation with the use of iDose4 iterative reconstruction algorithm
in chest-abdomen-pelvis CT examinations. Radiation Protection Dosimetry. Volume
158, Issue 4, March 2014

Arapakis |, Efstathopoulos E, Tsitsia V, Kordolaimi S, Economopoulos N, Argentos S,
Ploussi A, Alexopoulou E. Using "iDose4" iterative reconstruction algorithm in
adults' chest-abdomen-pelvis CT examinations: effect on image quality in relation
to patient radiation exposure. Br J Radiol. 2014 Apr;87
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Ko et al. Thoracic Imaging. An issue of Radiologic Clinics of North America



KAwikn €vdeien!
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Lung nodule FU
Emphysema
Pleural effusions
Tracheal evaluation
Pneumonia

\ Cystic fibrosis /

-

N

Lung cancer

Metastasis

Mediastinal
Large patients




® uvoyilovtac...

o H YT Bwpakocg TI¢ mePLocOTEPEG POPEC ETUTPEMEL CNUAVTLIKA
Lelwon tng d6on¢

o H mowdtnta tng €wKovag ivat avtn mou kabopilel to moco
TTOPOU UE VO LElwooupe TN 600N aktlvoBoAiag

o H KAwkn €vdelen amoteAel TNV TLO ONUOAVTIKA TIOPAUETPO YLO
N BeATLoTOMOLNON TOU TIPWTOKOAAOU




206 gUX0PLOTW TTOAV!



