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Combined PET/MR is a promising tool for simultaneous investigation of soft tissue
morphology and function. However, contrary to CT, MR images do not provide infor-
mation on photon attenuation in tissue. In the currently available systems issue is
solved by synthesizing attenuation maps from MR images using segmentation algo-
rithms. This approach has been shown to provide reason-able results in most cases.
However, sporadically occurring segmentation errors can cause serious problems.
Recently, algorithms for simultaneous estimation of attenuation and tracer distribution
(MLAA) have been introduced. So far, validity of MLAA has mainly been demon-
strated in simulated data. We have integrated the MLAA algorithm [2] into the THOR
reconstruction [1]. An evaluation of MLAA was performed using both phantom and
patient data acquired with the Ingenuity PET/MR.

Phantom data were acquired using a whole body phantom with three cylindrical inserts
filled with different substances (plastic, air, glycerol). MLAA-estimated mu-maps of the
phantom were compared to the mu-maps resulting from transmission measurements with
an ECAT HR+ scanner. We also performed a first qualitative evaluation of the attenuation
maps obtained in patient studies.

Evaluation of the phantom study showed good concordance between measured and esti-
mated attenuation coefficients for all types of substances used in the phantom. Evaluation
of patient data showed some substantial improvements of the MLAA attenuation maps
compared to the segmented MR-based attenuation maps.

Preliminary results show that for the Philips Ingenuity PET/MR scanner the MLAA
algorithm allows to obtain attenuation maps which outperform the MR based maps in
several aspects. However, a more detailed analysis is still required to address the question
of possible cross-talks in regions with high activity. Additionally, MLAA algorithm sub-
stantially increases computational burden leading to long processing times, which makes
it currently impractical for clinical application.
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