QIBA FDG_PET Action Item – Document procedures for computing SUV from each manufacturer’s images

2008/11/03.

Dear vendor representative

As part of the Quantitative Imaging Biomarker Alliance, the FDG-PET sub-group has an initiative to describe and document the computation of quantitative values from FDG-PET images obtained from different vendors’ devices. As part of this initiative, your company has volunteered to contribute information, and we would greatly appreciate your detailed responses to the questions asked below.

Please return your response to myself via email (mailto:dclunie@radpharm.com) with a copy to Joe Koudelik at RSNA (mailto:jkoudelik@rsna.org).

David A. Clunie, Chair, FDG-PET Quantitation Computation Technical Subcommittee
Assumptions.

1. Images will be transverse, attenuation compensated, scatter corrected, decay corrected, reconstructed, i.e., not raw data.

2. Images will be encoded in DICOM PET Image Storage or Enhanced PET Image Storage SOP Class, i.e., not in proprietary formats like ECAT

Questions for vendors.

1. Do any of the acquisition, processing, or review workstations allow the complete de-identification of all protected health information (PHI)? If so,
a. are all the quantitative data retained so that SUVs can be calculated?

b. can patient name be replaced with trial-specific subject coding?

c. can the data be exported via DICOM push, DICOM Part 10 CD, and/or FTP?
2. How are scanner acquisition, reconstruction and processing computers synchronized?

a. If there are multiple computers used in the PET console are they synchronized with each other?

b. Are computer clocks synchronized with time standards such as NIST or other external servers?

c. Are corrections automatically performed for daylight savings time?
d. Are clocks automatically synchronized after computer shutdown and/or loss of power?

e. Are any computer clocks dependent on internal batteries?
3. Does the acquisition interface require entering patient height and weight?
a. What values are populated in the DICOM tags if the information is not provided, e.g. are there any default settings?

b. What precision can be entered and recorded for height and weight
?

c. Are either of these fields automatically populated if the patient has been previously scanned or the information is available at the time of DICOM scheduling?
4. Can the patient’s circulating glucose measurement be entered during acquisition?
a. If so, how is the information stored and what are the units?

5.  Can the modality operator save images with appropriate DICOM header attributes to allow the stored pixel values to be rescaled directly to SUV, and if so, is it SUVbw, SUVlbm or SUVbsa, or does the operator have a choice?

6. Does rescaling to SUV use the standard DICOM Rescale Slope attribute to units specified in the standard DICOM Units attribute (such as GML for g/l for SUVbw), or is use of a private DICOM element required, and if so, what is it ?

7. Can the modality operator save images with appropriate DICOM header attributes to allow the stored pixel values to be rescaled to Activity Concentration in MBq/ml?

8. Does rescaling to Activity Concentration use the standard DICOM Rescale Slope attribute to units specified in the standard DICOM Units attribute, or is use of a private DICOM element required, and if so, what is it?

9. From saved Activity Concentration images, are the following standard DICOM attributes always populated with values that allow computation of SUVbw, SUVlbm or SUVbsa:

a. Patient’s Weight (0010,1030)
b. Patient’s Size (0010,1020), i.e., height

c. Patient’s Sex (0010,0040)
d. Radiopharmaceutical Start Time (0018,1072)

e. Decay Correction (0054,1102)

f. Decay Factor (0054,1321)

g. Frame Reference Time (0054,1300)

h. Radionuclide Half Life (0018,1075)

i. Series Time (0008,0031)

j. Radionuclide Total Dose (0018,1074)
10. Dose the acquisition interface allow the use of isotopes other than F-18

a. If so, which isotopes are supported in the interface and will result in appropriate decay correction
b. for long-lived isotopes such as I-124 or Ge-68, is decay-correction performed appropriately if the radiopharmaceutical start time  has a different day or year compared to the acquisition time and date?
11. Is the Radionuclide Total Dose (0018,1074) and Radiopharmaceutical Start Time (0018,1072) recorded as the net decay-corrected activity in the syringe and time measured at the start of injection. If so, is the modality operator also able to enter the measured residual activity dose left in the syringe and tubing at the end of injection, the time at the end of the injection, and is the decay during that time accounted for, and if so
:

a. what is recorded in the standard DICOM attributes?

b. what is recorded in any relevant private DICOM attributes?

c. what is entered and display on the console?

d. what should be used in the calculation of SUV?
12. Is decay correction applied to
a. sinogram data
b. reconstructed images
13. With respect to decay correction that has already been applied to these images:

a. which of the standard terms (NONE, START, ADMIN) are encoded for Decay Correction (0054,1102)?

b. for multiple bed studies, is decay correction performed using a single serious acquisition time or different acquisition times for each bed position?
c. Is the start or middle of acquisition time used for decay correction?
d. which standard DICOM attribute is any decay correction performed relative to (i.e., Series Time (0008,0031), Acquisition Time (0008,0032), Frame Reference Time (0054,1300))?

e. how is decay correction and the time it is relative to affected by sequential bed positions in a whole body scan (i.e., is the time the start of each bed position or a single common start time)?

f. is scanning direction (caudocranial vs craniolcaudal) accounted for in decay correction of multiple bed studies?
g. are there any private DICOM attributes that describe this and if so what are they and what do they mean?

14. How is transition across a 24-hour boundary (i.e. midnight) accounted for with respect to the times specified for dose administration, acquisition start and decay correction and the corresponding DICOM header attributes?

15. Are you willing to provide some reference image 
sets to allow verification of derivation of the same numbers with other software?

a. of the whole body, with multiple table positions, and with both scanning directions.

b. with example regions of interest and SUV that indicate what the “correct” (expected) result should be

c. for each permutation of

i. acquisition type

ii. reconstruction method

iii. correction methods

�I added this question because one vendor only allows entering weight to the nearest pound or kilogram


�This might be a bit complicated and perhaps could be broken down into 2 questions. But the basic issue is that some vendors allow entering assay and residual dose/time while others assume the user performs the calculation manually and are entering net decay-correct injected dose.


�I don’t quite follow this so I’ve added a couple of  related questions


�Is the request for phantom data or de-identified patient data?


�I think this part is going to be difficult as there  could be a very huge number of permutations. Perhaps limiting it to NAC and AC PET images for each vendor recommended protocol and each software version.





