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Radiology exams in Sweden 2005Radiology exams in Sweden 2005

Collective radiation dose Collective radiation dose •• ConventionalConventional 3 944 7473 944 747 72%72%

•• CTCT 651 885651 885 12%12%
•• UltrasoundUltrasound 475 020475 020 9%9%
•• MRMR 268 232268 232 5%5%
•• Nuclear medNuclear med 103 159103 159 2%2%
•• TotalTotal 5 443 0435 443 043
•• PopulationPopulation 9 047 7529 047 752
•• Exams/personExams/person 0.6

CT
58%0.6

Swedish Radiation Safety Authority Report 2008:03, www.ssm.se
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Chest TomosynthesisChest Tomosynthesis

Effective doseEffective dose mSvmSv
•• Chest PAChest PA 0.0140.014
•• Chest lateralChest lateral0.0390.039
•• ScoutScout 0.0110.011
•• 60 tomograms60 tomograms0.1220.122
•• TotalTotal ≈≈0.20.2
BBååthth et al. et al. RadRad Prot Dos Prot Dos 
2010;139:1532010;139:153--88



Chest computed tomographyChest computed tomography

••XX--ray tube potentialray tube potential 120120--140 kVp140 kVp

••XX--ray tube loadingray tube loading 100100--500 mAs500 mAs
DiederichDiederich & & LenzenLenzen Cancer 2000;89:2457Cancer 2000;89:2457--6060

••Mean effective dose (max)Mean effective dose (max) ~7~7 (17) mSv(17) mSv
Swedish Radiation Safety AuthoritySwedish Radiation Safety Authority Report 2008:02, Report 2008:02, www.ssm.sewww.ssm.se
MettlerMettler et al. Literature review. Radiology 2008;248:254et al. Literature review. Radiology 2008;248:254--6363



Chest effective radiation dose (mSv)Chest effective radiation dose (mSv)

Sweden 2006Sweden 2006 XX--rayray CTCT
•• MeanMean 0.07 0.07 (0.1*)(0.1*) 6.6 6.6 (7*)(7*)

•• Third quartileThird quartile 0.090.09 8.08.0

•• Min valueMin value ≤≤0.020.02 ≤≤3.43.4

•• Max valueMax value ≥≥0.27 0.27 (0.24*)(0.24*) ≥≥17 17 (18*)(18*)
**MettlerMettler et al. Literature review. Radiology 2008;248:254et al. Literature review. Radiology 2008;248:254--6363

Swedish Radiation Safety Authority Report 2008:02, www.ssm.se



Chest TomosynthesisChest Tomosynthesis

••Radiation dose Radiation dose ~2% of that of a chest ~2% of that of a chest CTCT
•• BBååthth et al. et al. RadRad Prot Dos 2010;139:153Prot Dos 2010;139:153--8.8.

••Detect more nodules than chest xDetect more nodules than chest x--rayray
•• VikgrenVikgren et al. Radiology 2008; et al. Radiology 2008; 2008;249:1034-1041



Chest computed tomographyChest computed tomography

••The relatively high radiation doses used in The relatively high radiation doses used in 
chest CT are remarkable considering the chest CT are remarkable considering the 
chest is a chest is a very high contrastvery high contrast organ system organ system 

••Air to soft tissuesAir to soft tissues 1000 HU 1000 HU 

••Fat to soft tissuesFat to soft tissues 150 HU150 HU

••Soft tissues to boneSoft tissues to bone 400 HU400 HU



Radiation dosesRadiation doses

•• Chest CTChest CT 7 mSv7 mSv
•• Swedish/international mean doseSwedish/international mean dose

•• Chest tomosynthesisChest tomosynthesis 0.2 mSv0.2 mSv
•• 3% of the chest CT dose3% of the chest CT dose

•• Chest CTChest CT 0.2 mSv0.2 mSv
•• Herzog Herzog RadiologeRadiologe 2002;42:6912002;42:691--6, Kubo AJR 2008;190:3356, Kubo AJR 2008;190:335--43.43.

•• Same dose and apart from lungs, details of chest Same dose and apart from lungs, details of chest 
wall, pleura and mediastinum may be depictedwall, pleura and mediastinum may be depicted

•• Why then regress to conventional tomography?Why then regress to conventional tomography?



LowLow--dose chest CT for pulmonary nodulesdose chest CT for pulmonary nodules

mAsmAs

Kubo AJR 2008;190:335Kubo AJR 2008;190:335--43.43.



LowLow dosedose ChestChest CTCT

Siemens Somatom 16Siemens Somatom 16 11 22 RoutineRoutine
•• KilovoltageKilovoltage 8080 120120 120120
•• EffectiveEffective mAsmAs 1717 1111 5050

•• mAs/mAs/pitchpitch ((pitchpitch 1.5)1.5)

•• CTDICTDIvolvol (mGy)(mGy) 0.30.3 0.90.9 44
•• CT CT dosedose indexindex

•• DLP DLP ((mGy*cmmGy*cm)) ~~1313 ~~3636 ~~150150
•• dosedose--lengthlength productproduct

•• EffectiveEffective dosedose (mSv)(mSv) ~~0.20.2 ~~0.60.6 ~~2.52.5



Testing Testing LowLow DoseDose ChestChest CTCT

Siemens Somatom 16Siemens Somatom 16 11
•• KilovoltageKilovoltage 8080
•• EffectiveEffective mAsmAs 1717

•• mAs/mAs/pitchpitch ((pitchpitch 1.5)1.5)

•• CTDICTDIvolvol (mGy)(mGy) 0.30.3
•• CT CT dosedose indexindex

•• DLP DLP ((mGy*cmmGy*cm)) ~~1313
•• dosedose--lengthlength productproduct

•• EffectiveEffective dosedose (mSv)(mSv) ~~0.20.2



Testing Testing LowLow DoseDose ChestChest CTCT

Siemens Somatom 16Siemens Somatom 16 11 22
•• KilovoltageKilovoltage 8080 120120
•• EffectiveEffective mAsmAs 1717 1111

•• mAs/mAs/pitchpitch ((pitchpitch 1.5)1.5)

•• CTDICTDIvolvol (mGy)(mGy) 0.30.3 0.90.9
•• CT CT dosedose indexindex

•• DLP DLP ((mGy*cmmGy*cm)) ~~1313 ~~3939
•• dosedose--lengthlength productproduct

•• EffectiveEffective dosedose (mSv)(mSv) ~~0.20.2 ~~0.60.6



120 kV, 11 effective mAs, pitch 1.5



120 kV, 11 effective mAs, pitch 1.5



120 kV, 11 effective mAs, pitch 1.5
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120 Kilovoltage 120 
11 Effective mAs 50
1.0 CTDIvol 4.1
39 DLP 155 
0.7 Effective dose 2.6

Pulmonary 
nodule



UE 52; 80 kV, 17 effective mAsPulmonary 
nodule



UE 52; 80 kV, 17 effective mAs

Lymph node





120 kV, 11 effective mAs



120 kV, 11 effective mAs



Initially missed by a board certified radiologist



Cough and fever



IN37; 80 kV, 17 effective mAs



IN37; 80 kV, 17 effective mAs



High fever and CRP, and antibiotics no effect. Source?High fever and CRP, and antibiotics no effect. Source?



120 kV, 11 effective mAs



120 kV, 11 effective mAs



80 kV, 17 effective mAs



ConclusionsConclusions

•• It is possible perform diagnostic pulmonary It is possible perform diagnostic pulmonary 
CT at radiation doses not far from those of CT at radiation doses not far from those of 
chest tomosynthesis.chest tomosynthesis.

•• Of particular value in Of particular value in children and young children and young 
adultsadults, and to replace , and to replace bedside chest xbedside chest x--raysrays, , 
not seldom of suboptimal quality.not seldom of suboptimal quality.

•• LowLow--dose chest CT also depicts details in dose chest CT also depicts details in 
chest wall, pleura and the mediastinum.chest wall, pleura and the mediastinum.



ConclusionsConclusions

•• It may be more costIt may be more cost--effective to go for effective to go for 
dedicated lowdedicated low--price and lowprice and low--dose chest CTdose chest CT

•• Studies comparing lowStudies comparing low--dose chest CT vs. dose chest CT vs. 
tomosynthesis are tomosynthesis are warrantedwarranted



IndikationerIndikationer

•• Barn Barn –– unga individerunga individer

•• FrFräämmande kropp?mmande kropp?

•• LungfLungföörräändring?ndring?

•• Kontroll lungfKontroll lungföörräändring?ndring?

•• TumTumöör uppfr uppfööljning unga individerljning unga individer



Datortomografi thoraxDatortomografi thorax

MiniMini RutinRutin VissaVissa
•• KilovoltKilovolt 8080 120120 120120
•• Effektiv mAsEffektiv mAs 1717 5050 200200
•• CTDIvol CTDIvol (mGy)(mGy) 0,30,3 44 1616
•• DLP DLP ((mGy*cmmGy*cm)) 1313 150150 600600
•• Effektiv dos Effektiv dos (mSv)(mSv) 0,20,2 2,52,5 1010

•• LungrLungrööntgenntgen 0,10,1
•• CT thorax SverigeCT thorax Sverige 6,6 (3,46,6 (3,4--17)17)



The Emperor The Emperor –– tomography tomography ––
may still be Naked!!may still be Naked!!

H.C. Andersen, H.C. Andersen, 
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The grandchildren honors H.C Andersen!

Fabian 7 yrs Kajsa 5 yrs

Lukas 1 yrs






