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~ FACTORS AFFECT CT NUMBERS

In diagnostic Imaging

Measured by scanning a designed phantom, e.g. Catphan or RMI 4467
Consistent in Z-direction in image acquired region

Focusing on balancing patient dose and image quality (optimisation)



FACTORS AFFECT CT NUMBERS

The density of the clinical CT scanning objects are Z-direction
variable

For RT freatment planning imaging, the accuracy of CT nhumber
is crucial

« Sequential or helical

« Sequential: central slice or non-central slices

* Helical: pitch and tube starting position

Scanning phantoms
* Modified RMI 467
« Rambo head



A Siemens Somatom Definition AS64 CT scanner
Phantom RMI467 with setting up as

Rambo Head phantom



METHODS AND EXPERIMENTS

Protocols



METHODS AND EXPERIMENTS

Scans



Scans: 66
Images: 66 x 28
ROIs: 14
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Fully inserted RMI
Protocol:

Measurements
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Partial inserted RMI
Protocol:

Measurements
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Partial inserted RMI
Protocol:

Measurements

200 r

100 |

-100 *
0



o

Partial inserted RMI
Protocol:
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Partial inserted RMI
Protocol:

Measurements
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Partial inserted RMI
Protocol:

Measurements




Rambo head phantom
Protocol and scan:

Measurements

Difference analysis via subiract between images
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DISCUSSIONS

« Confirmed the robustness of the relevant factors with z-direction constant while all of
the inserts were with full depth.

* The errors in cortical bone CT number caused by central slice location 23mm and %6
mm up to ¥420 HU and *140 HU, respectively

 The statistical analysis showed that the 0.55 pitch had significant better consistency
to the tube starting position and the robustness to the z-direction density variation.

* The £3mm shift and 1.0 pitch were the worst may due to no correction



CONCLUSIONS

* The accuracy of CT numbers in axial scans is robust to the variation of x-ray tube
starting position, in the central slice it is robust to z-direction variation but not other
slices of which could be worse than some of the helical scans.

* The accuracy of CT numbers in helical scans is affected by z-direction variation, x-
ray tube starting position and the pitch. As a result, we recommended pitch=0.55 to
obtain better constant accuracy of CT numbers for radiotherapy treatment planning
imaging using a Siemens Somatom AS scanner.

* The accuracy of Radiotherapy treatment planning imaging should be considered as
one of the key factors of uncertainty.
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FURTHER INVESTIGATION

Extending this investigation to more protocols of CT scan for radiotherapy treatment
planning imaging, and all of the models and makes.

Quantitatively investigate the consequence of imaging error in treatment planning
recommending a suitable method of CT reconsiruction for Radiotherapy treatment

planning imaging

Considering a better method of generating the projection with high computational
efficiency
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Thank you!



