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Poon, C., Haderi, A., Roediger, A., & Yuan, M. (2022). Should we screen for lung cancer?

A 10-country analysis identifying key decision-making factors. Health Policy, 126(9), 879-888.



Technical Demands According to BfS+

Parameter Requirement Comment

Dose conversion k =0.019 mSv/mGy/cm Dey = K- DLP

Topogram CTDI < 20% of screening CTDI Use additional prefilter
Scan length Adapt to lung Not longer than lung

Scan time <15s Breath-hold required
Rotation time <1s

Screening CTDI must not exceed 1.3 mGy For BMI = 26 kg/m?
Additional prefilter! Yes At least for BMI < 40 kg/m?
TCM, auto kV-selection Yes TCMinaand z

Dynamic collimation Yes, if at least 64 detector rows To avoid overbeaming
Reconstruction Iterative or deep learning

Spatial resolution between 0.8 and 1.0 mm For low contrasts (150 HU)
Slice thickness up to 0.7 mm

Viewing thickness up to 3.0 mm

IPrefilter that can be adjusted to patient size, e.g. removable for large patients.

lFederal Office for Radiation Protection (BfS), Germany. Recommendations at http://nbn-resolving.de/urn:nbn:de:0221-2021082028027 dk‘fz.



BfS

BMUV

Parameter

Dose conversion
Topogram CTDI
Scan length
Scan time
Rotation time

Pitch
Screening CTDI

Additional prefilter?

TCM, auto kV-selection

Dynamic collimation

Reconstruction

Kernel
Spatial resolution
Slice thickness

Viewing thickness

BfS: http://nbn-resolving.de/urn:nbn:de:0221-2021082028027 BMUV: https://www.recht.bund.de/eli/bund/BGBI_1/2024/162

Value
k =0.019 mSv/imGy/cm
< 20% of screening CTDI
Adapt to lung
<15s
<1s

According to vendor
< 1.3 mGy

Yes

Yes

Yes, if at least 64 detector rows

Iterative or deep learning

Body kernel
between 0.8 and 1.0 mm
up to 0.7 mm

up to 3.0 mm

Comment
Dy = k - DLP
Use additional prefilter
Not longer than lung

Breath-hold required

For BMI = 26 kg/m?

At least for BMI < 40 kg/m?

TCMin o and z

To avoid overbeaming

Less noise than lung kernel

For low contrasts (150 HU)

Value

< 20% of screening CTDI
Adapt to lung
<15s
<05s

0.9-1.2

< 1.3 mGy

Yes

Yes, if at least 4 cm
collimation

Model based iterative or
similar

Lung kernel

between 0.8 and 1.0 mm

Comment

Not longer than lung

Breath-hold required

Can be exceeded based on
habitus

To avoid overbeaming

For low contrasts (150 HU)

dkfz.



Small

Materials and Methods 22 kgim?
Somatom Naeotom ‘Q\
Force Alpha
(Std and UHR mode)
Ref

Tube current time product 120 mAs
Slice thickness 0.6 mm

Tin filter thickness _ 0.6 mm
Reconstruction algorithm ADMIRE m
Reconstruction kernel BIS7

Scan parameters if one wanted to scan
at the maximum permissible CTDI of 1.3 mGy.
Only permissible if 1.3 mGy at 26 kg/m? are ALARA!

Fat extensio

1

Large
30 kg/m?

~~C =300 HU, W=1000 HU




Results (Showing the Lesion with 150 HU Contrast)

e Small, 22 kg/m?
Viewing
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Rule of thumb for adult lung scans: 2 mGy ~ 1 mSv. C = 500 HU, W = 1000 HU d




Conclusions

CT systems of different generations are able to satisfy the BfS
requirements.

Manually finding the optimal scan protocols is cumbersome.
Vendors should provide adequate LCS protocols.
These must include the adaptation to patient attenuation (or size or BMI).
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