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CT Dose Distributions
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= total from central + 

adjacent+ 2 slices away+ 

3 slices away, etc.

The average dose in central slice is the sum of contributions from all slices to 

that small width; if one rearranges the contributions from each slice, they are 

just different portions of the single scan dose profile.  
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To sum their contributions, just take the area under the 

curve of that single slice dose profile



(CTDI) ɀdefined
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(CTDI) ɀdefined

Figure 3 from Bauhs, RadioGraphics, 2008



(CTDI) ɀdefined

Represents



CTDI Phantoms



CTDI100

= (f*C*E*L)/(NT)

f = conversion factor from exposure to dose in air, use 0.87 rad/R

C = calibration factor for electrometer (typical= 1.0 or close to this)

E = measured value of exposure in R

L = active length of pencil ion chamber (typical= 100 mm)

N = actualnumber of data channels used during one axial scan

T = nominal slice width of one data channel 

NT = nominal total beam collimation width (e.g. 32 x 0.6 mm)
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CTDI volɀ



CTDI vol -

ÅCTDIvol = CTDIw *NT/I

CTDIvol = CTDIw/pitch





ÅCTDIvol and DLP are reported on all scanners

ÅUsed for Dose Notifications and Dose Alerts (XR-29)

Å5ÓÅÄ ÆÏÒ !#2 ÁÃÃÒÅÄÉÔÁÔÉÏÎ ɉÁÎÄ !#2ȭÓ $ÏÓÅ )ÎÄÅØ 2ÅÇÉÓÔÒÙɊ



ÅWhat do CTDIvol and DLP tell us?  

ÅAnd what do they **not** tell us? 

ÅDo they tell us about scanner output? (Yes)

ÅCan they be used to tell us about CT system performance? (Yes)

ÅCan they be used for acceptance testing? (Yes) Ongoing QC? (Yes)

Å#ÁÎ ÔÈÅÙ ÂÅ ÕÓÅÄ ÆÏÒ !#2 ÁÃÃÒÅÄÉÔÁÔÉÏÎ ɉÁÎÄ !#2ȭÓ $ÏÓÅ )ÎÄÅØ 2ÅÇÉÓÔÒÙɊȩ  ɉ9ÅÓɊ

Å#ÁÎ ÔÈÅÙ ÔÅÌÌ ÕÓ ÁÂÏÕÔ 0ÁÔÉÅÎÔ $ÏÓÅȩ ȣ×ÅÌÌȣȢȢ



Å#ÁÎ ÔÈÅÙ ÔÅÌÌ ÕÓ ÁÂÏÕÔ 0ÁÔÉÅÎÔ $ÏÓÅȩ ȣ×ÅÌÌȣȢȢ

McCollough et al, Radiology, 2011

Ȱ4ÈÅ #4$) ÖÁÌÕÅÓ ÁÒÅ ÉÎÃÌÕÄÅÄ ÉÎ ȣ Á 
screen-ÃÁÐÔÕÒÅÄ ȬÐÁÔÉÅÎÔ ÄÏÓÅ 
ÒÅÐÏÒÔȭȣ×ÈÉÃÈ ÒÅÉÎÆÏÒÃÅÓ ÔÈÅ incorrect 
belief that CTDI is a measure of patient 
doseȢȱ

Ȱ4ÈÅ CTDIvol is a standardized measure of 
the radiation output of a CT systemȣȱ



ÅCan they tell us about the effects of Patient Size? Like for PedsPatients? 
ɉ×ÅÌÌȣËÉÎÄ ÏÆȣɊ
ÅIf a scanner is adjusting for patient size, we can see lower CTDIvol values for smaller 

patients and higher CTDIvol values for larger patients. 



https://www.aapm.org/pubs/reports/rpt_204.pdfɉÉÔȭÓ ÆÒÅÅȦȦɊ

https://www.aapm.org/pubs/reports/rpt_204.pdf


https://www.aapm.org/pubs/reports/rpt_204.pdfɉÉÔȭÓ ÆÒÅÅȦȦɊ

The dose received by a patient from a CT scan is dependent on both the patient 
zieand scanner radiation output.  CTDIvol provides information regarding only the 
scanner output.

These factors take into account patient size, and hence 
are especially important for pediatric CT or when small adults are scanned”

https://www.aapm.org/pubs/reports/rpt_204.pdf


https://www.aapm.org/pubs/reports/rpt_204.pdfɉÉÔȭÓ ÆÒÅÅȦȦɊ

https://www.aapm.org/pubs/reports/rpt_204.pdf


Figure 2 from Turner et al, Medical Physics, 38(2), 2011.



https://www.aapm.org/pubs/reports/rpt_204.pdfɉÉÔȭÓ ÆÒÅÅȦȦɊ

Figure 2 of AAPM Report 204 (page 3)

https://www.aapm.org/pubs/reports/rpt_204.pdf


Figure 4 of AAPM Report 204 (page 8)
Conversion factors for 32 cm phantom

Figure 6 of AAPM Report 204 (page 12)
Conversion factors for 16 cm phantom











https://www.aapm.org/pubs/reports/rpt_220.pdf(ÉÔȭÓ free!!)

https://www.aapm.org/pubs/reports/rpt_220.pdf




https://www.aapm.org/pubs/reports/rpt_220.pdf(ÉÔȭÓ free!!)

Effective 
Diameter

Circle of equal area

https://www.aapm.org/pubs/reports/rpt_220.pdf


automatically estimating patient size account for patient 
attenuation allow routine determination of SSDE for all patients, with 
little or no user intervention

CT localizer radiographsaxial CT images
projection data



https://www.aapm.org/pubs/reports/rpt_220.pdf(ÉÔȭÓ free!!)

https://www.aapm.org/pubs/reports/rpt_220.pdf


https://www.aapm.org/pubs/reports/rpt_220.pdf(ÉÔȭÓ free!!)

https://www.aapm.org/pubs/reports/rpt_220.pdf
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https://www.aapm.org/pubs/reports/RPT_293.pdf(ÉÔȭÓ free!!)

https://www.aapm.org/pubs/reports/RPT_293.pdf




near-maximum absorbed dose 
average absorbed dose to the entire scan 

volume will be lower in virtually all cases



Figure 2 from page 7 ɀdifferent sized 
tissue equivalent head phantoms

Figure 5 from page 11 ɀCT image and 
voxelizedpatient model for simulations



Figure 11 from page 16 ɀConversion 
factors (for various kV and overall) Figure 12 from page 18 ɀComparison of 

conversion factors between 204 and 293









ÅAAPM Report 204 Introduced the concept of SSDE 
ÅFor body scanning
ÅUsed Ȱ%ÆÆÅÃÔÉÖÅ $ÉÁÍÅÔÅÒȱ 

ÅAAPM report 220 introduced the concept of Water Equivalent Diameter (Dw)
ÅPatient size metric that accounts for attenuation and not just morphology
ÅCould be used in calculations developed in Report 204

ÅAAPM Report 293 extended these concepts to Head CT scans
ÅUsed Dw as size metric
ÅCoefficients are slightly different from those in 204
ÅCombination of attenuation environment (bony skull) and bowtie filters tailored towards head

ÅTogether, these provide a comprehensive methodology to estimate SSDE
ÅFor Head, Chest and Body
ÅUsing a standardized methodology that can be implemented automatically and widely

ÅIEC Standard for manufacturers to implement

ÅInclusion in ACR DIR; other uses in future? 




