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Abstract: Current PET/MR systems employ segmentation of MR images and subsequent assignment of empirical
attenuation coefficients for quantitative PET reconstruction. In this study we examine the differences in the quan-
tification of ‘8F-FDG uptake in the carotid arteries between PET/MR and PET/CT scanners. Five comparisons were
performed to asses differences in PET quantification: i) PET/MR MR-based AC (MRAC) versus PET/MR CTAC, ii) PET/
MR MRAC versus PET/CT, iii) PET/MR MRAC with carotid coil versus PET/MR MRAC without coil, iv) PET/MR MRAC
scan 2 versus PET/MR MRAC scan 1, and v) PET/MR CTAC versus PET/CT. Standardized uptakes values (SUV) mean
and SUV maximum were calculated for six regions-of-interests: left and right carotid arteries, left and right lungs,
spine and muscle. Pearson’s Correlation and Bland-Altman plots were used to compare SUV mean and maximum
within each ROI of each patient. PET/MR emission data reconstructed with MRAC versus PET/MR emission data
reconstructed with CTAC had percent differences of SUV mean ranging from -2.0% (Absolute Difference, -0.02) to
7.4% (absolute difference, 0.06). Percent differences within the carotid arteries proved to correlate well with differ-
ences of SUV mean of 5.4% (Absolute Difference, 0.07) in the left carotid and 2.7% (Absolute Difference, 0.03) in
the right carotid. Pearson’s correlation and Bland-Altman of PET/MR with MRAC versus PET/MR with CTAC showed
high correlation between SUV mean (R?=0.80, mean difference 0.03 + 0.18 SUV, p=0.3382), demonstrating excel-
lent correlation within ROIs analyzed. The results of this study support the use of **F-FDG PET/MR for quantitative
measure of inflammation in the carotid arteries.
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Introduction

Recently, *®F-Fluorodeoxyglocuse (FDG) posi-
tron emission tomography (PET) has shown
promise in characterizing and quantifying met-
abolic activity of inflammation [1]. It is believed
that with better characterization of plaque
inflammation, detection of atherosclerosis may
be improved [2]. With the recent rise of com-
bined PET/MR systems, MR image acquisition
still allows for high spatial resolution anatomi-
cal images with the added benefit of providing
superior soft tissue characterization of athero-
sclerotic plaques over PET/CT images [3-6].

However, technical hurdles in MR-based attenu-
ation correction (MRAC) methods may still pro-
vide challenges to accurate quantitative PET
images of the carotid arteries in a clinical set-
ting [7-10].

Current PET/MR systems employ segmentation
of MR images and subsequent assignment of
empirical attenuation coefficients for quantita-
tive PET reconstruction [4, 5]. Due to the diffi-
culty of imaging and segmenting bone with
MR-based attenuation correction sequences,
all commercially available PET/MR systems at
this time ignore bone in the attenuation maps
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Figure 1. Diagram of PET acquisitions that were performed to qualita-
tively and quantitatively compare PET images from PET/MR and PET/CT

acquisitions.

for whole-body attenuation correction. Since
bone is the highest attenuating tissue in the
body, it is believed that ignoring bone will lead
to severe underestimation of PET radiotracer
standardized uptake values (SUV) in and imme-
diately adjacent to bone structures [11]. In
carotid plaque PET/MR imaging, specific local-
ized MR coils are used to increase signal recep-
tion when performing dedicated high resolution
MR imaging for determination of plaque com-
position. Attenuation maps of coils can be
included in the system standard PET recon-
struction of emission data to account for their
position within the PET FOV [12-14].

In this current study, we examine quantitative
differences between carotid artery imaging
protocols using PET/MR emission data recon-
structed with both MRAC and CTAC maps. In
keeping with previous studies [6, 15-21], we
also include a comparison of PET/CT and PET/
MR acquisitions, albeit, controlling for circula-
tion time. In addition, we performed a second
PET/MR acquisition rather than a subsequent
PET/CT in a small cohort of patients to provide
a preliminary estimate of the quantitative
reproducibility of PET/MR acquisitions. Finally,
we compared PET/MR acquisitions both with-
out and with a dedicated carotid coil in the FOV
during PET acquisitions to determine if the
manufacturer provided carotid coil attenuation
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Five sets of quantitative PET
images were generated from a
total of four PET/MR and PET/CT
acquisitions (Figure 1). All imag-
ing protocols were approved by
the Icahn School of Medicine at
Mount Sinai Institutional Review
Board. All subjects provided in-
formed consent to participate in
the described imaging protocol.

PET/MR acquisition protocol

Eleven subjects (mean weight 76

+ 18 kg) with risk factors for
heart disease were recruited for combined
PET/MR imaging of the carotid arteries. The
eleven subjects were injected with *®F-FDG
(500 + 71 MBq) and after a circulation time of
90 minutes (mean 88 + 14 min), were scanned
on the Philips sequential PET/MR scanner
(Philips Ingenuity TF, Cleveland, OH, USA). The
MRAC method implemented on the Philips PET/
MR was performed by acquiring a T1-weighted
3D gradient echo attenuation correction MR
(atMR) sequence with flip angle of 10 degrees,
TE 2.30 ms, TR 4.03 ms, 576 mm transverse
FOV with 3D slab thickness of 252 mm, voxel
size of 2x2x3 mm, and scan duration of 35 s
[22]. The MRAC map was provided by segmen-
tation of the atMR acquisition into 3 tissue
classifications, air (0.0000 cm?), lung (0.0221
cm?) and soft tissue (0.0960 cm™), with lungs
being segmented from the atMR image by fol-
lowing a human-like a priori model [22].
Segmentation errors (lack of segmentation of
the trachea) in the MRAC maps were manually
corrected and re-reconstructed in the system
standard PET reconstruction software to avoid
errors in quantification [23, 24]. The PET acqui-
sition was performed immediately (~1 min)
after the atMR acquisition in 3D mode, using
time of flight (TOF) information standard on the
PET/MR system. The PET acquisition consisted
of 2 bed positions, for 8 minutes each, cen-
tered on the carotid bifurcation. Images were
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Figure 2. Example of four of the six regions-of-inter-
est traced in the axial view of the atMR MR acquisi-
tion. Left and Right carotid, spine and back muscle
(soft tissue) are visible in this axial slice. The left and
right lung are outside the axial view displayed here
but were traced along the outer contour in the axial
view in a similar matter.

Table 1. Co-registration errors between 7
points (averaged over 5 spine and 1 in each
carotid) visible in both MR and CT images for
5 axial slices in each patient then averaged
for each patient and all patients combined

Co-registration Errors

Patient Distance
pl 3.3mm
p2 5.8 mm
p3 3.3mm
p4 5.1 mm
p5 5.7 mm
p6 2.7 mm
p7 4.1 mm
All patients 4.3 mm

reconstructed into a 144x144x90 matrix with
Ax4x4 mm?3 voxel size, using a 3D row action
maximization likelihood algorithm [25] with 3
iterations and 33 subsets and corrections for
normalization, dead time, decay, scatter, ran-
doms, and attenuation. No dedicated MR coil
was present during the initial PET acquisition.
Signal reception for the atMR acquisition was
performed using the quadrature body coil. An
attenuation template of the patient table was
included in the final attenuation map for PET
reconstruction as is standard on the system.

PET/MR carotid coil acquisition

Immediately subsequent to the PET/MR no coil
acquisition, we performed a carotid coil PET/
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MR acquisition with an 8-channel carotid artery
coil (Shanghai Chenguang Medical Technologies
Co., LTD, Shanghai, China) in place and repeat-
ed the identical carotid PET/MR protocol
described above. The dedicated carotid coil is
designed to be placed in the same location on
the patient table for each acquisition. A pre-
computed attenuation map for the carotid coil
was included by the manufacturer in the sys-
tem standard PET reconstruction, similar to
previous rigid PET/MR coils [12]. Mean differ-
ence between PET/MR acquisitions without
and with the carotid coil was 28.6 minutes.
Decay correction was applied to correct for the
time delay between acquisitions.

PET/MR reproducibility

For a preliminary estimate of reproducibility of
quantitative PET acquisitions on the PET/MR
scanner, four of the eleven subjects (mean
weight of 74 + 20 kg) that were initially imaged
with PET/MR returned one week (mean 8.5 +
2.6 d) after their first scan and were again
injected with *¥F-FDG (467 + 98 MBq) with a
circulation time of 90 minutes (mean 85 + 13
min) and imaged with the identical carotid PET/
MR no coil acquisition described above.

PET/CT acquisition protocol

The remaining seven of the initial eleven sub-
jects, mean weight of 77 £+ 18 kg, were imaged
again one week (mean 7.0 + 1.9 d) after initial
PET/MR acquisition with PET/CT to control for
equal circulation time in both acquisitions.
Subjects were injected with *8F-FDG (486 + 81
MBq) and imaged using a PET/CT (16 slice mut-
lidetector CT) scanner (GE Discovery STE,
Waukesha, WI, USA) after a circulation time of
90 minutes (94 + 11 min). PET images were
acquired in 2D without TOF capability and with
2 bed positions for 8 minutes each centered on
the carotid bifurcation to match the PET/MR
acquisition duration. PET images from the PET/
CT acquisition were reconstructed using the
system standard OSEM method [26] with 28
subsets and 2 iterations and corrections for
normalization, dead time, decay, scatter, ran-
doms, and attenuation. The final matrix size of
the PET image was 128x128x83 voxels with
3.9x3.9x3.27 mm? voxel size. Attenuation cor-
rection was performed using a non-contrast
low-dose CT image that was converted to an
attenuation map at 511 keV, as is standard on
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Figure 3. Demonstration co-registration accuracy (A-C) MR (D-F) CT (G-1) overlay of MR (color scale) and CT (gray-

scale).

the PET/CT system [27]. Patient supports used
in the PET/MR acquisition (i.e., head holders)
were also used during the PET/CT acquisition to
facilitate accurate coregisteration of PET/MR
and PET/CT images.

CT-based attenuation correction of PET/MR
emission data

To directly compare the effects of CT-based
attenuation correction (CTAC) on the PET/MR
emission data versus that of the system stan-
dard PET/MR MRAC, the low-dose CT image
from the PET/CT acquisition was co-registered
to the atMR image of the PET/MR acquisition.
Automatic rigid co-registration was performed
in SPM8 (SPM, University College London,
London, UK) using normalized mutual informa-
tion estimation [28]. Spatial accuracy of co-
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registration was measured by calculating dis-
tances between 7 points (5 spine and 1 in each
carotid) visible in both MR and CT images for 5
axial slices in each patient then averaged for
each patient and all patients combined. The
resulting CT images after co-registration were
smoothed with a 4 mm Gaussian to match the
PET resolution then re-sliced into the PET space
of the PET/MR acquisition. The re-sliced CT
images were then transformed to 511 keV
attenuation coefficients using a standard bilin-
ear model [27, 29] with an in-house program in
MATLAB (Mathworks, Natick, MA). These final
CTAC maps were then reinserted into the sys-
tem standard PET/MR reconstruction algorithm
in the place of the system standard MRAC map
to obtain CTAC of PET/MR emission data, simi-
lar to previous studies [23, 24, 30].
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Image analysis

space. PET images were qu-
antified using the body weight
standardized uptake value.

Region-based analyses were
performed using an in-house
program in MATLAB and Os-
irix (Osirix Imaging software,
Pixmeo, Geneva, Switzerland)
to determine differences in
SUV within specific tissue re-
gions. Six regions-of-interest
(ROIs) were defined: left and
right carotid arteries, left and
right lungs, spine and soft tis-
sue (muscle). ROIs were tr-
aced manually in the axial
view of the atMR images for
each body part (Figure 2).
These ROIls were then super-
imposed on all PET images
after co-registration to the in-
itial PET/MR acquisition. SUV
mean and maximum were
calculated for each ROI. Pe-
arson’s Correlation and Bla-
nd-Altman plots were used to
compare SUV mean and max-
imum within each ROI of each
patient.

Statistical analyses to compare the results of

each method were performed using SPSS soft-

All images were co-registered into the PET/MR
image space using the atMR acquisition with
no dedicated MR coil as the target image
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ware (SPSS, Chicago, IL). Pearson’s correlation
and paired t-test were evaluated to identify cor-
relation and significant differences for each
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Table 2. Summary of the mean, minimum, maximum and standard deviation of attenuation coef-
ficients (cm™) within each ROl analyzed and comparison of percent and absolute differences to the
empirically assigned soft tissue and lung values of the system standard MRAC map. Mean attenua-
tion coefficient (cm™) + SD (min, max). P-values for comparison of MRAC and CTAC attenuation coef-

ficients for each ROI

Attenuation Percent Absolute
ROI Attenuation Coefficients of CTAC map Coefficients of Difference; MRAC Difference; MRAC p
MRAC fixed map fixed versus CTAC  fixed versus CTAC

Left Carotid 0.0976 + 0.0021 (0.0946, 0.1004) 0.0960 -1.7 -0.0016 0.0014
Right Carotid 0.0966 + 0.0019 (0.0937, 0.0993) 0.0960 -0.6 -0.0006 0.0675
Muscle 0.0982 + 0.0024 (0.0931, 0.1058) 0.0960 2.2 -0.0022 < 0.0001
Spine 0.1095 + 0.0080 (0.0930, 0.1282) 0.0960 -12.3 -0.0135 <0.0001
Left Lung 0.0315 + 0.0105 (0.0207, 0.0769) 0.0221 -29.8 -0.0094 < 0.0001
Right Lung 0.0342 + 0.0127 (0.0212, 0.0816) 0.0221 -35.4 -0.0121 < 0.0001

comparison. Statistical significance was con-
sidered for p < 0.05.

Results

Accuracy of co-registration of the CT acquisi-
tion from the PET/CT scan to the atMR sequence
in the PET/MR acquisition was on average for
all patients 4.3 mm in the axial plane (Table 1)
(Figure 3). Qualitative inspection of representa-
tive patient attenuation maps showed clear dif-
ferences, such as a lack of bone and fat in
MRAC maps versus CTAC maps (Figure 4).
Qualitative inspection of PET images recon-
structed with each respective attenuation map,
however, showed minimal differences when
PET/MR emission data was reconstructed with
either MRAC or CTAC maps (Figure 4). Quali-
tative differences were seen when comparing
PET/MR emission data to PET/CT (Figure 4).
Quantitatively, very low percent differences
were seen in the neck, where the carotids were
present, between the CTAC and MRAC maps
(Figure 5 top) and their respective reconstruct-
ed PET images (Figure 5 bottom).

Compared to the CTAC maps, the system stan-
dard MRAC map attenuation values within all
ROIs were underestimated (Table 2). PET/MR
emission data reconstructed with the MRAC
map versus PET/MR emission data reconst-
ructed with the CTAC map demonstrated excel-
lent correlation for ROIs analyzed (R?>=0.80,
mean difference 0.03 + 0.18 SUV, p=0.34)
(Tables 3-5) (Figures 6A, 7A). PET/MR emis-
sion data reconstructed with the MRAC map
versus PET/CT typically overestimated the
carotids and muscle but underestimated the
right and left lung and spine (R?>=0.80, mean
difference 0.11 + 0.17 SUV, p=0.0001) (Tables
3-5) (Figures 6B, 7B). PET/MR emission data
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with the carotid coil in the FOV versus PET/MR
emission data with no coil in the FOV overesti-
mated all ROIs (R?=0.86, mean difference 0.05
+ 0.15 SUV, p=0.02) (Tables 3-5) (Figures 6C,
7C). PET/MR MRAC reproducibility scan 2 emis-
sion data versus PET/MR MRAC reproducibility
scan 1 emission data demonstrated good cor-
relation in the carotids while the muscle, spine,
and left and right lungs were overestimated
(R>=0.76, mean difference 0.02+0.15 SUV,
p=0.01) (Tables 3-5) (Figures 6D, 7D). PET/MR
CTAC emission data versus system standard
PET/CT acquisition overestimated SUV mean
and max in all ROls, except in the spine and left
and right lung where SUV max was underesti-
mated (R?=0.76, mean difference 0.09 + 0.18
SUV, p=0.002) (Tables 3-5) (Figures 6E, 7E).
Similar trends were seen for SUV max in all
respective comparisons (Tables 3-5).

Discussion

The current study shows five comparisons of
quantitative PET in carotid protocols using both
PET/MR and PET/CT scanners (Figure 1). Our
mean spatial registration error of 4.3 mm in the
neck, around the resolution of the PET scanner,
should not have a major effect on carotid PET
quantification. We found that the left and right
carotid artery attenuation coefficients were
higher in the CTAC maps versus assigned MRAC
values (Table 2), however, this did not translate
to higher SUV when reconstructed with CTAC
maps, suggesting that fat contents near the
carotid and represented in CTAC maps resulted
in decreased SUV as compared to MRAC. The
spine CTAC map value (Table 2) reported here
was slightly lower than previously reported
CTAC map spine attenuation values gathered in
two recent reviews [8, 10]. This combined with
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Table 3. Summary of the mean, minimum, maximum and standard deviation of SUV within each ROl analyzed for each of the five comparisons.
SUV mean £ SD (SUV min, SUV max)

ROI

PET/CT

PET/MR MRAC
no coil map

PET/MR CTAC
map

PET/MR MRAC
carotid coil

PET/MR MRAC
scan 1

PET/MR MRAC
scan 2

Left Carotid
Right Carotid
Muscle
Spine

Left Lung
Right Lung

1.08 + 0.24 (0.78, 1.46)
1.10 + 0.23 (0.79, 1.46)
0.59 + 0.13 (0.34, 0.96)
1.14 £ 0.35 (0.58, 2.31)
0.49 £ 0.13 (0.27, 1.01)
0.51 % 0.14 (0.26, 1.05)

1.28 + 0.18 (1.04, 1.55)
1.24 + 0.18 (1.02, 1.52)
0.80 + 0.13 (0.58, 1.13)
1.13 + 0.27 (0.73, 1.94)
0.52 + 0.11 (0.34, 0.92)
0.57 + 0.11 (0.36, 0.97)

1.21 + 0.16 (1.00, 1.45)
1.21 + 0.18 (0.98, 1.50)
0.74 + 0.15 (0.51, 1.12)
1.15 + 0.28 (0.69, 1.94)
0.50 + 0.11 (0.31, 0.91)
0.55 + 0.12 (0.34, 0.99)

1.36 £ 0.24 (1.03, 1.74
1.35 £ 0.25(1.02, 1.74
0.82 +0.14 (0.55, 1.20
1.18 +0.31(0.72, 2.12
0.56 + 0.13 (0.33, 1.01
0.58 + 0.14 (0.34, 1.10

1.21 + 0.20 (0.93, 1.51)
1.13 + 0.21 (0.84, 1.50)
0.70 + 0.08 (0.55, 0.88)
1.08 £ 0.28 (0.63, 1.89)
0.50 + 0.12 (0.31, 0.90)
0.51 % 0.09 (0.35, 0.83)

1.16 + 0.15 (0.87, 1.48)
1.12 + 0.18 (0.90, 1.42)
0.77 + 0.11 (0.54, 1.01)
1.10 £ 0.27 (0.68, 1.92)
0.55 + 0.13 (0.34, 1.01)
0.57 +0.12 (0.38, 0.99)
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Table 4. Summary of the percent differences in terms of SUV mean and SUV max, within each ROI

analyzed, for each of the five comparisons

Percent Differences

PET/MR MRAC PET/MR PET/MR MRAC carotid ~ PET/MR MRAC scan PET/MR
ROI Variable no coil versus MRAC no coil coil versus PET/MR 1 versus PET/MR CTAC versus
PET/MR CTAC  versus PET/CT MRAC no coil MRAC scan 2 PET/CT
* ** *k* *k*k*k **
Left Carotid SUV mean 5.4 19.1 6.0 -4.3 13.0
SUV max 6.6 6.3 10.3 -2.0 -0.3
Right Carotid SUV mean 2.7 13.0 8.8 -0.4 10.0
SUV max 1.5 4.3 14.2 -4.9 2.8
Muscle SUV mean 7.4 35.9 3.0 9.7 26.5
SUV max 1.3 18.2 6.0 15.1 16.7
Spine SUV mean -2.0 -1.4 4.6 2.4 0.5
SUV max 0.1 -15.9 9.3 1.7 -16.0
Left Lung SUV mean 4.3 6.8 6.3 11.4 2.4
SUV max 0.6 -8.9 10.1 11.8 9.4
Right Lung SUV mean 3.6 12.4 1.4 119 8.5
SUV max 2.7 -8.1 13.7 19.3 -5.6

*PET/MR with CTAC map as reference. **PET/CT as reference. ***PET/MR with no coil as reference. ****PET/MR scan-1 as reference.

Table 5. Summary of the absolute differences in terms of SUV mean and SUV max, within each ROI

analyzed, for each of the five comparisons

Absolute Differences

PET/MR MRAC PET/MR PET/MR MRAC PET/MR MRAC scan PET/MR
ROI Variable no coil versus MRAC no coil  carotid coil versus PET/ 1 versus PET/MR CTAC ver-
PET/MR CTAC  versus PET/CT MR MRAC no coil MRAC scan 2 sus PET/CT
* * % *k* *kk*k **
Left Carotid ~ SUV mean 0.07 0.21 0.08 -0.05 0.14
SUV max 0.10 0.09 0.16 -0.03 0.00
Right Carotid SUV mean 0.03 0.14 0.11 0.00 0.11
SUV max 0.02 0.06 0.22 -0.07 0.04
Muscle SUV mean 0.06 0.21 0.02 0.07 0.16
SUV max 0.01 0.17 0.07 0.13 0.16
Spine SUV mean -0.02 -0.01 0.05 0.03 0.01
SUV max 0.00 -0.37 0.18 0.03 -0.37
Left Lung SUV mean 0.02 0.03 0.03 0.06 0.01
SUV max 0.01 -0.09 0.09 0.11 -0.09
Right Lung SUV mean 0.02 0.06 0.01 0.06 0.04
SUV max -0.03 -0.08 0.13 0.16 -0.06

*PET/MR with CTAC map as reference. **PET/CT as reference. ***PET/MR with no coil as reference. ****PET/MR scan-1 as reference.

MRAC soft tissue attenuation coefficients pos-
sibly overestimating lower attenuating fat along
certain lines of response near the cervical
spine may reflect the less drastic underestima-
tion that MRAC provided versus CTAC for SUV
values in the cervical spine. Spine SUV mean
values in our report were underestimated, in
concordance with previous studies; however,
not to the same degree (2% versus -5% [23]
and -12% [24]) and such underestimation may
only reflect noise variations in PET reconstruc-
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tions. However, reported values were within the
range of percent differences in SUV mean pre-
viously reported (-12-15% [23]). Very low per-
cent differences were seen in the neck where
the carotids were present between the CTAC
and MRAC maps (Figure 5 top) and their respec-
tive reconstructed PET images (Figure 5 bot-
tom) implying that while regional differences
were present in attenuation maps (lungs and
spine) and despite efforts, inexact reposition-
ing of the patient between PET/MR and PET/CT

Am J Nucl Med Mol Imaging 2015;5(3):293-304
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scanners (shoulders and base of neck), the cur-
rent PET/MR protocol was feasible for carotid
quantification.

Previously reported PET/MR and PET/CT com-
parisons have compared quantitative PET im-
ages directly from each respective scanner,
although these are not always entirely fair com-
parisons [6, 15-21]. Our inclusion of the PET/
MR CTAC versus PET/CT comparison lends fur-
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ther support to the hypothesis that even with
the same attenuation map (CTAC) in both
reconstructions, quantitative PET values differ
drastically between the two scanners (0.5-
26.5% overestimation for SUV mean) primarily
from differences in PET detectors, reconstruc-
tion algorithms and acquisition parameters be-
tween scanners. Our comparison of PET/MR
with MRAC map to PET/CT showed reasonably
good correlation (Tables 3-5, Figures 6B, 7B),
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Figure 7. Bland-Altman plots for all ROIs in all patients. PET/MR MRAC versus PET/MR CTAC (A) PET/MR MRAC ver-
sus PET/CT (B) PET/MR MRAC with carotid coil versus PET/MR MRAC without coil (C) PET/MR MRAC scan 2 versus
PET/MR MRAC scan 1 (D) PET/MR CTAC versus PET/CT (E).

however, when controlling for circulation time, it
seems that these differences are primarily due
to increased contrast-to-noise ratio in TOF PET/
MR versus non-TOF PET/CT and increased sen-
sitivity and SNR due to the 3D acquisition mode
of the PET/MR scanner versus the 2D PET/CT
acquisition mode (Figure 4) [31, 32].
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For this carotid coil, the receivers near the
patient neck are non-rigid and may be in differ-
ent locations for different patients in compari-
son to the pre-computed attenuation map [12-
14, 33-35]. The highest overestimation when
correcting for the carotid coil was in SUV max
for both the left and right carotid, suggesting

Am J Nucl Med Mol Imaging 2015;5(3):293-304
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non-rigid motion of the receiver pads was not
entirely reproducible and mis-alignment of the
attenuation map to the actual position of the
coil receiver pads may artificially increase PET
quantification and may warrant further coil
attenuation correction development for this
specific coil.

Reproducibility between PET/MR scans showed
statistically significant differences for all ROIs
analyzed, but were not statistically significant
for the left (p=0.25) or right carotid (p=0.55)
and despite the small cohort of patients is in
agreement with larger cohort studies of carotid
reproducibility [1, 36].

Improved quantification in the carotid arteries
through partial volume correction remains to
be explored in further detail on combined PET/
MR scanners [37].

Conclusion

Despite differences in attenuation coefficients
in MRAC and CTAC maps and a lack of bone
and/or fat attenuation coefficient segments
included in the patient neck of the MRAC map,
the PET/MR emission data reconstructed with
both the CTAC map and the system standard
MRAC map showed high correlation. The results
of this preliminary study support the use of 8F-
FDG PET/MR for quantitative measurements of
metabolic activity (e.g., inflammation) in the
carotid arteries.
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