The QIBA Volume CT inter-scanner study protocol, vCT-1C

This protocol document outlines the goals of the reader study and describes the imaging procedures in detail, with device settings, the preparation of the thorax phantom, the reporting and uploading of the DICOM series generated, and the proposed schedule for use of the FDA phantom at each of the imaging sites. The study plan calls for completion of imaging at 5 sites by 2/28/2011.

Imaging procedures: Tables 1 and 2 provide scanner settings for the two “branches” of the QIBA vCT 1C inter-scanner imaging protocol, branches denoted as “ACRIN 6678” and “Performance-based”.  The system settings as seen from the console are included.
Scanner procedure to use these tables:

1. Position the FDA’s thorax phantom and pocket phantom(s) on the CT scanner – use fiducials with laser positioning and set table height so phantom is on axis. FDA will share positioning procedures. Do not reposition the phantom between repeated scans. 
2. Set up your scanner using the data in the “ACRIN 6678” table, Table 1.

a. Scan once.

b. For each filter listed in “Recon filter” and “Secondary reconstruction filters”

i. reconstruct the series with the filters.
ii. Measure the image noise in a central slice (be specific about z position) of the “phantom heart” (in HU units, as standard deviation of a central circle having ~140 voxels)
c. Repeat Steps a and b four (4) more times
3. Set up your scanner using the data in the “Performance-based” table, Table2.

a. Scan once.

b. For each filter listed in “Recon filter” and “Secondary reconstruction filters”

i. reconstruct the series with the filters.
ii. Measure the image noise in a central slice of the “phantom heart” (in HU units, as standard deviation of a central circle having ~140 voxels) 

c. Repeat Steps a and b four (4) more times
Uploading Data: The series generated in this process are to be uploaded to a site to be announced. The number of series generated will range from 30 to 60 (possibly more) depending on the number of reconstruction filters used. It is expected that only 2 series from each site will be read in this study. The remaining series will be archived.

 Table 1: Scanner settings for ACRIN 6678 –based branch of QIBA vCT 1C

	Scanner

Parameter
	GE Discovery HD750 sct3
	Philips Brilliance 16 IDT mx8000
	Philips  Brilliance 64
	Siemens Sensation 64
	Toshiba Aquilion 64

	kVp
	120
	120
	120
	120
	120

	Number of Data Channels (N)
	64
	16
	64
	32
	64

	Width of Each Data Channel (T, in mm)
	0.625
	0.75
	0.625
	0.6
	0.5

	Collimation (on Operator Console)
	
	
	
	64 x 0.6 ( Z flying focal spot)
	

	Gantry Rotation Time in seconds
	1
	0.75
	0.5
	0.5
	0.5

	mA 
	95
	160
	160
	200
	X

	mAs 
	95
	120
	80
	100
	Y

	Effective mAs or mAs per slice
	97
	120
	100
	100
	Z

	Pitch
	0.984
	1.0
	0.798
	1.0
	0.828

	Scan FoV
	Large Body (500 mm)
	500
	500
	500
	Medium and Large

	Reconstructed Slice Width, mm
	1.25  
	1.00
	1.00
	1.00
	1.00

	Reconstruction Interval
	 1.0 mm
	1.0 mm
(Contiguous)
	1.0 mm (Contiguous)
	1.0 mm
	1.0 mm

	Display FOV, mm
	350
	350
	350
	350
	TBD

	Recon filter
	STD
	B
	B
	B30
	FC12

	Secondary reconstruction

for archive
	STD+ASIR

Detail

Detail+ASIR
	C, Detail
	C, Detail
	B40, B45, B60, B80
	TBD

	Other Parameters
	Specify levels of ASIR (e.g. 30%)
	
	
	
	


Table 2: Scanner settings for Performance-based branch of QIBA vCT 1C (with operator console settings highlighted)

	Scanner

Parameter
	GE Discovery HD750 sct3
	Philips Brilliance 16 IDT mx8000
	Philips  Brilliance 64
	Siemens Sensation 64
	Toshiba Aquilion 64

	kVp
	120
	120
	120
	120
	120

	Number of Data Channels (N)
	64
	16
	64
	32
	64

	Width of Each Data Channel (T, in mm)
	0.625
	0.75
	0.625
	0.6
	0.5

	Collimation (on Operator Console)
	
	
	
	64 x 0.6 ( Z-flying focal spot)
	

	Gantry Rotation Time in seconds
	1
	0.75
	0.5
	0.5
	0.5

	mA 
	120
	67
	112
	200
	X

	mAs 
	120
	50
	56
	100
	Y

	Effective mAs 
	122
	50
	70
	100
	Z

	Pitch
	0.984
	1.0
	0.798
	1.0
	.828

	Scan FoV
	Large Body (500 mm)
	500
	500
	500
	Medium and Large

	Reconstructed Slice Width, mm
	1.25  
	1.00
	1.00
	1.00
	1.00

	Reconstruction Interval
	 1.0 mm
	1.0 mm
(Contiguous)
	1.0 mm (Contiguous)
	1.0 mm
	1.0 mm

	Display FOV, mm
	350
	350
	350
	350
	TBD

	Recon filter
	STD
	B
	B
	B30
	FC12

	Secondary reconstruction

for archive
	STD+ASIR

Detail

Detail+ASIR
	C, Detail
	C, Detail
	B40, B45, B60, B80
	TBD

	Other Parameters
	Specify levels of ASIR (e.g. 30%)
	
	
	
	


Number, shape, density and arrangement of phantom nodules
Before imaging, FDA will position and attach selected nodules to the phantom.

	
	Phantom Configuration Plan

	number
	12

	density
	-10 HU

	shape
	6 spherical 

6 spiculated nodules (5, 10, & 20 mm)

Six attached & six unattached (unattached = in a foam boat)

	arrangement
	6 unattached & 6 attached. Unattached nodules are to be read.
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Nodule layout:

	
	


Reader Study (details in separate document)
We need to be clear on the questions we hope to answer before we can properly size the reader study.  In the study plan PPTs we identified the following questions.

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: 
· site/device

· imaging protocol factors 

· does the quality-based protocol have more consistent measures of lesion size than the ACRIN 6678-based protocol?
                        -     nodule characteristics & reader
2. Determine the minimum detectable level of change that can be achieved when measuring nodules in phantom datasets.
Number of reading tasks
	Number of reading tasks
	

	series
	~ 10

	nodules to be read
	6

	independent lesion size measures
	1 

(1-D and 2-D to be derived from 

the 3-D segmentation)

	repeat reads
	none


Schedule for imaging the FDA phantom for QIBA vCT 1C
The study plan calls for completion of imaging at 5 or 6 sites by 2/28/2011.

The FDA’s phantom is generally available during January and February. Coordination of each site with Marios Gavreilidis (FDA) is essential.

Imaging at Duke in North Carolina (Marios & Ehsan to arrange)

	Site
	Potential Dates/Times
	Med Physicist
	Transport of phantom

	Duke
	January 31 – February 8 / Weeknight, 5 – 9 p
	Ehsan Samei - ES
	Long-distance drive


Imaging in the Los Angeles area (Mike and Marios to arrange)

	Site
	Potential Dates/Times
	Med Physicist
	Transport of phantom

	UCLA
	February 9
	Mike McNitt-Gray
	Flight from DC to LA

	Toshiba
	February 10
	MMG
	Flight from DC to LA


Imaging in the Washington Area (Marios, Ganesh, Chuck, Mike & Ehsan to arrange)

	Site
	Potential Dates/Times
	Med Physicist
	Transport of phantom

	FDA
	January 24 – 28
	None
	Marios

	UMB
	February 22
	MMG
	Local drive

	NIST
	February 23, 9 a – 5 p 
	MMG
	Local drive
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