1C Summary: Reader study to characterize uncertainty in volume and other reader-
based sizing of nodules in CT imagery collected on scanners from several vendors.
The imaging protocol is to include an ACRIN 6678 branch and an image quality-based,
device-independent branch.

1. Analyze the accuracy and precision of sizing measures for all design factors including:

- 5-6 site / device (Ind. Variables Tested)

- 2 imaging protocol factors (Ind. Variables Tested); ACRIN6678, imaging quality-based, device-
independent branch

- Nodule characteristics (shape, size, intensity): Ind. Variables Tested Controlled

- Reader (Ind. Variables Tested Controlled)

The 6 phantom nodules (-10HU, 3 spherical and 3 spiculated in size of 5, 10, 20mm)
will be read by radiologists.

2. Determine the minimum detectable level of change that can be achieved when
measuring nodules in phantom datasets.

This will be an inference from the aim 1.

Power calculation Study

Since we've learned an intra and inter variation in a single site/device and one protocol from 1A, we can
use an estimation of the coefficient of determination (R2) from the regression model on the relative bias
(i.e. (measured size —true size)/true size*100). The R2 was approximately 0.30 from regressing the
nodule characteristics and readers on the relative bias (Appendix 1), which indicated 30% of the
variation in the relative bias can be explained by the nodule characteristics and reader.

A method of multiple-regression can be considered for testing the significant difference in site/device and
protocol effects in controlling nodule characteristics and reader in the outcome variable of the relative bias.

Summary Statements

A sample size of 62 achieves 81% power to detect an R-Squared of 0.10 attributed to 2
independent variables of site/device and protocol effects using an F-Test with a significance level
(alpha) of 0.05. The variables tested are adjusted for an additional 2 independent variables of
nodule characteristics and readers with an R-Squared of 0.30.

This is an initial thought for setting the number of images. In 1C plan, we will have 6 phantoms*2
protocols*5-6 sites= 60~72 images. In this case, the study power will be close to 80%-85% to detect an
R-Squared of 0.10, meaning that the protocol difference and the nodule characteristics will additionally
explain the 10% variation of relative bias under controlling the reader and nodule characteristics.

Table 1.
Numeric Results
Ind. Variables Ind. Variables

Tested Controlled
Power N Alpha Beta Cnt R2 Cnt R2
0.80708 62 0.05000 0.19292 2 0.10000 2 0.30000

0.80395 39 0.05000 0.19605 2 0.15000 2 0.30000
0.80721 28 0.05000 0.19279 2 0.20000 2 0.30000
0.80806 17 0.05000 0.19194 2 0.30000 2 0.30000



0.81877

0.85157
0.85592
0.85330
0.86538
0.87066

0.90360
0.90216
0.90898
0.90690
0.90861

12 0.05000
69 0.05000
44 0.05000
31 0.05000
19 0.05000
13 0.05000
80 0.05000
50 0.05000
36 0.05000
21 0.05000
14 0.05000

Report Definitions
Power is the probability of rejecting a false null hypothesis.
N is the number of observations on which the multiple regression is computed.
Alpha is the probability of rejecting a true null hypothesis. It should be small.
Beta is the probability of accepting a false null hypothesis. It should be small.
Cnt refers to the number of independent variables in that category.
R2 is the amount that is added to the overall R-Squared value by these variables.

Ind. Variables Tested are those variables whose regression coefficients are tested against zero.
Ind. Variables Controlled are those variables whose influence is removed from experimental error.
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Appendix 2: Graphic illustration of sample size and study power
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