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Motivation

NIST PET/CT scannerr (Brilliance 16 CT)

CT quantitative imaging - QIBA/RSNA

CT volumetric (length scale) vs density (intensity)
COPD (Chronic obstructive pulmonary disease)

progression and monitoring
Repeat measure — accuracy and precision

Smallest Real Change — within subject variance — what is
the intrinsic noise level given a current (dose)

CT parameters (current, reconstruction slice thickness)

Standard Reference for CT density — scanner calibration,
accuracy and precision
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Real lung data (Publlc Image Archive)

Histogram (Counts vs HU)

“water equivalent”

Soft tissue
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Clinical 64-row-secanner R
Varying scanning protocol:
Tube current: 50 mA, 200 mA

Reconstruction slice thickness: 0.625 mm, 1.25 mm

—200 mA, 0.625 mm 50 mA, 0.625 mm
—200 mA, 1.25 mm 50 mA, 1.25 mm
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Standard Deviation (HU)
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Per 100 mA, 1 mm slice thickness




)]
o

—+—in air scanner 1
——in phantom scanner 2

N
o

N
o

(NH) lenpisay

—©—residual in-air
~H residual in-phantom

=)
T
| -
)
o
S
=
c
I_
@
e,
o
S
%)
®
)
=

-950

50 100 150 200 250 300 350
Density (kg/m3)

Parameters Unit A
In-air In-phantom*
scanner 1 scanner 1 scanner 1 scanner 2
slope 0.946(0.010) 0.950(0.012) / 0.943(0.009) 0.936(0.006|
intercept -1002.7(2.0) -1002.3(2.4) -1004.1(1.8) -999.3(1.2)

I  0.9997 0.9995 0.9997 0.9999
“Different form the Sinai phantom - the NIST ¢ne is a 3D printed

anthropomorphic phantom shown in photo below
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Summary

Lung density SRM measured in air and in phantom

Effects of dose and reconstruction thickness on standard
deviation of distribution of the HU value

Dose effect- follow normal statistics

Thickness effect - does not follow normal statistics — pixel
correlation, need modeling

In-air and in-phantom measurements — attenuation
increases standard deviation but does not change mean
value

Future plans: better experimental design and rigorous
statistical analysis

Building realistic lung phantoms




