
ORIGINAL ARTICLES

Value of a Dixon-based MR/PET attenuation correction
sequence for the localization and evaluation
of PET-positive lesions

Matthias Eiber & Axel Martinez-Möller & Michael Souvatzoglou &

Konstantin Holzapfel & Anja Pickhard & Dennys Löffelbein & Ivan Santi &
Ernst J. Rummeny & Sibylle Ziegler & Markus Schwaiger & Stephan G. Nekolla &

Ambros J. Beer

Received: 17 February 2011 /Accepted: 2 May 2011 /Published online: 18 June 2011
# Springer-Verlag 2011

Abstract
Purpose In this study, the potential contribution of Dixon-
based MR imaging with a rapid low-resolution breath-hold
sequence, which is a technique used forMR-based attenuation
correction (AC) for MR/positron emission tomography
(PET), was evaluated for anatomical correlation of PET-

positive lesions on a 3Tclinical scanner compared to low-dose
CT. This technique is also used in a recently installed fully
integrated whole-body MR/PET system.
Methods Thirty-five patients routinely scheduled for onco-
logical staging underwent 18F-fluorodeoxyglucose (FDG)
PET/CT and a 2-point Dixon 3-D volumetric interpolated
breath-hold examination (VIBE) T1-weighted MR sequence
on the same day. Two PET data sets reconstructed using
attenuation maps from low-dose CT (PETAC_CT) or simulated
MR-based segmentation (PETAC_MR) were evaluated for
focal PET-positive lesions. The certainty for the correlation
with anatomical structures was judged in the low-dose CT
and Dixon-based MRI on a 4-point scale (0–3). In addition,
the standardized uptake values (SUVs) for PETAC_CT and
PETAC_MR were compared.
Results Statistically, no significant difference could be
found concerning anatomical localization for all 81 PET-
positive lesions in low-dose CT compared to Dixon-
based MR (mean 2.51±0.85 and 2.37±0.87, respectively;
p=0.1909). CT tended to be superior for small lymph
nodes, bone metastases and pulmonary nodules, while
Dixon-based MR proved advantageous for soft tissue
pathologies like head/neck tumours and liver metastases.
For the PETAC_CT- and PETAC_MR-based SUVs (mean
6.36±4.47 and 6.31±4.52, respectively) a nearly complete
concordance with a highly significant correlation was found
(r=0.9975, p<0.0001).
Conclusion Dixon-based MR imaging for MR AC allows
for anatomical allocation of PET-positive lesions similar to
low-dose CT in conventional PET/CT. Thus, this approach
appears to be useful for future MR/PET for body regions
not fully covered by diagnostic MRI due to potential time
constraints.
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Introduction

The advent of the first integrated MR/positron emission
tomography (PET) scanners goes along with huge expect-
ations of a new powerful multimodality imaging tool [1–3].
The reasons for this are based on the advantages MR offers
in comparison to CT: an improved soft tissue contrast for e.g.
bone marrow lesions, soft tissue tumours and the liver, the
possibility of performing functional MR imaging like
diffusion, perfusion and MR spectroscopy, and finally the
lack of radiation exposure [4–12].

Integrated PET/CT systems use the X-ray source to create
an aligned CT data set and transform the CTHU to attenuation
factors at 511 keV [13]. However, as the MR signal is not
directly related to the radiodensity, conventional MR data
cannot be used for attenuation correction (AC) [14]. Thus, as
new approaches for a MR/PET system are needed, recently
different methods for whole-body MR-based AC of PET
data were presented.

Initial trials with an anatomically based attenuation map
proved to be unsatisfactory due to interpatient variability
[14]. For neurological imaging, trials with an ultrashort
echo time technique to distinguish air and cortical bone
have been proposed [15–17], as well as approaches
consisting in automatic pattern recognition in combination
with an atlas [18, 19]. For whole-body imaging, the
methods proposed rely on automatic segmentation of
different tissue types [20–22]. Martinez-Möller et al.
reported a technique involving the segmentation of an
attenuation map into four classes (background, lungs, fat
and soft tissue) on the basis of a 2-point Dixon MR
sequence [20]. Although this technique disregards the
potential influence of cortical bone, the authors reported
that compared to other potential falsifying factors like
repeated measurements and iodinated contrast medium, no
significant deviation of the standardized uptake values
(SUVs) were present except for the brain.

In PET/CT, sometimes from PET alone no definite
statement concerning the nature of the PET-positive signal
can be made (e.g. pulmonary nodule at the base of the lung
vs hepatic metastasis). Thus, the low-dose CT needed for
AC is also used in the diagnostic analysis of a PET/CT data
set for anatomical correlation [23]. Although it does not
replace a diagnostic CT, in many cases it grossly delineates
neoplastic processes, especially in the bone, lungs and
lymph nodes [24–26].

With the introduction of MR/PET systems, anatomical
correlation over the whole coverage of PET will also be

needed, similarly to low-dose CT. However, in contrast to
low-dose CT just needing 20–30 s scan time for the whole
body, dedicated MR sequences take considerably longer.
Therefore, potential time constraints in MR/PET might not
allow covering the whole body with fully diagnostic MR
sequences in all instances. Morever, the AC for a recently
introduced hybrid whole-body MR/PET system (Biograph
mMR, Siemens Medical Solutions) works on the basis of
the 2-point Dixon-based MR sequence investigated by
Martinez-Möller et al. [20] and used in the current study.

Hence, the aim of our study was to evaluate whether this
Dixon-based MR sequence can be used for the anatomical
correlation and morphological delineation of PET-positive
pathological processes and whether the SUVs of CT AC
and MR AC data were significantly different. It has to be
stressed at this point that merely its use compared to low-
dose CT was investigated, not claiming that this sequence
for AC can replace diagnostic MR.

Materials and methods

Patient population

In a prospective study 35 patients referred for the clinical
staging and follow-up of known malignancy underwent a
Dixon-based MR examination immediately after comple-
tion of the whole-body 18F-fluorodeoxyglucose (FDG)
PET/CT scan between February and June 2010. Approval
of the Institutional Review Board was obtained. The
malignant diseases for 18F-FDG PET examinations com-
prised head and neck tumours (n=17), breast carcinomas
(n=2), ovarian carcinoma (n=1), non-Hodgkin’s lymphoma
(n=5), malignant melanoma (n=3), oesophageal carcinoma
(n=2), colon or gastric carcinomas (n=3), thyroid carcinoma
(n=1) and cancer of unknown primary (n=1). The mean age
of the 23 male and 12 female patients was 59.7 years
(range 38–78 years).

PET/CT acquisition

All patients underwent a routine clinical 18F-FDG protocol
for oncological staging with a Siemens Biograph Sensation
64 PET/CT scanner (Siemens Medical Solutions, Erlangen,
Germany). Patients fasted for at least 6 h before scanning,
and blood glucose levels were measured just before
injection to be below 150 mg/dl. Patients were injected
with 350–500 MBq of 18F-FDG depending on their weights
and the acquisition was started after 90 min. For AC, low-
dose CT (120 keV, 20 mAs) in the end-expiratory phase
with oral (Telebrix 300 mg, Guerbet, Sulzbach, Germany)
but not an intravenous contrast agent was performed. The
acquisition was performed with the head pillow and knee
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cushion, which were used on both modalities, in order to
render positioning of the patient compatible in both scanners.

MR imaging

MR imaging was performed on a clinical 3T tomograph
(Magnetom Verio, Siemens Medical Solutions, Erlangen,
Germany) equipped with total imaging matrix technology,
high-performance gradient systems (45 mT/m) and a slew rate
of 200 T/m per s. Differences in patient positioning were
reduced by the following measures: the patients were
positioned in the MR scanner as similar as possible to the
PET/CT (supine with arms up). Two six-element body matrix
coils placed anteriorly were used in conjunction with two
posterior spine clusters (three channels each) to optimize the
signal to noise ratio (SNR). A coronal 2-point Dixon 3-D
volumetric interpolated breath-hold examination (VIBE) T1-
weighted (T1w) MR sequence was performed. Subsequently,
the table was moved to the head/neck, thorax, abdomen and
pelvis. In the thorax and abdomen the images were acquired in
the end-expiratory phase similarly to low-dose CT. The
parameters were as follows: integrated parallel acquisition
technique factor 2, voxel size 4.1×2.6×2.6 mm3 (in-plane
resolution × slice thickness), acquisition time 18 s, repetition
time (TR)/echo time (TE) 3.6/1.225, matrix 79×192, number
of excitations 1, field of view (FOV) 500 mm, phase FOV
72%, 1 slab with 128 slices, slice thickness 2.6 mm, flip
angle 10°, bandwidth 960 kHz. To minimize artefacts from
incomplete breath hold a centric k-space acquisition was
chosen [27]. No contrast agent was administered for the MR
studies. The software of the MR scanner automatically used
the raw images to generate T1w in-/out-of-phase, water-only
and fat-only images.

Data processing

Emission data were corrected for randoms, dead time, scatter
and attenuation. An iterative reconstruction algorithm was
applied [ordered subset expectation maximization (OSEM),
four iterations and eight subsets, 5 mm full-width at half-
maximum Gaussian smoothing, zoom 2.2]. Thereby, attenu-
ation maps were obtained from the CT data by bilinear
transformation in a conventional way implemented in the
postprocessing software of the PET/CT scanner (PETAC_CT)
[13]. It is challenging to account for all non-rigid deforma-
tions between the MRI and CT images because of the
acquisition in different scanners. Inaccuracies in the regis-
tration can have a severe impact on the SUV quantification
[28]. To avoid influence from registration issues, MR-based
attenuation maps were simulated by segmenting the CT data
into four classes, as described previously [20]. Background
was assigned an attenuation factor of 0 cm−1, lung
0.018 cm−1, fat 0.086 cm−1 and soft tissue 0.1 cm−1. These

attenuation maps were then used to reconstruct PET images
with simulated MR-based AC (PETAC_MR) normalizing them
to have the same overall activity as in the PETAC_CT.

Image analysis

Images were analysed by two experienced readers (one
nuclear medicine physician and radiologist, one radiologist)
blinded to the patient history. As a first step all the raw data
of the four imaging sets (T1w in-/out-of-phase, fat-only,
water-only) derived from the Dixon MR sequence, low-
dose CT, PETAC_CT and PETAC_MR were transferred to a
dedicated workstation (Syngo MMWP, Siemens Medical
Solutions, Erlangen, Germany).

Then, PETAC_MR were used to identify any region with
focal uptake of 18F-FDG. Next, T1w in-phase and
PETAC_MR data were loaded in the software (3D Fusion,
Siemens Medical Solutions) that performs a rigid fusion
automatically. In all cases the coregistration was evaluated
and, if necessary, local adjustments were manually per-
formed. For any detected focal uptake in PETAC_MR the
correct anatomical allocation was assigned in the fused data
set (Fig. 1). All four imaging data sets (T1w in-/out-of-
phase, fat-only, water-only) were evaluated for the presence
of a distinct lesion corresponding with the focal uptake.
Subsequently, the same procedure was performed with the
PETAC_CT: hereby, for any focal uptake in the PETAC_CT
the low-dose CT was used for anatomical correlation and
for identification of a potential lesion.

The certainty of the anatomical correlation and the
presence of a possible morphological lesion (further named
ScoringCT and ScoringMR, respectively) was assessed
separately for Dixon-based MR and low-dose CT by using
a 4-point scale: 0: no anatomical correlation possible/no
morphological correlate detectable, 1: uncertain anatomical
correlation/no morphological correlate detectable, 2: good
anatomical correlation/questionable morphological correlate
and 3: excellent anatomical correlation with a clear morpho-
logical correlate.

Finally, for comparison of the quantification capability
between the low-dose CT and the simulated Dixon-based
PET AC the SUVmean (SUVAC_CT and SUVAC_MR) was
measured for all positive lesions. Thereby, both the
PETAC_CT and PETAC_MR were simultaneously loaded in
the commercially available TrueD application at the
postprocessing workstation. The SUVmean was measured
by using a 50% isocontour region of interest (ROI) which
was placed over the lesion in the PETAC_CT and copied to
the PETAC_MR. In the case of multiple PET-positive lesions
only up to five lesions per organ system were chosen to
avoid bias from single patients. In addition the modality
which outlined the lesions at its best was used for size
measurements (e.g. CT for a pulmonary nodule).
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Statistical analysis

Statistical analysis was performed using MedCalc 6.15
software package for Windows. A p value less than 0.05 was
considered statistically significant. The Kolmogorov-Smirnov
test was used to test for normal distribution. For calculating
the overall statistical differences between mean values, a
nonparametric Wilcoxon matched-pairs signed rank test was
used. Linear regression analysis was used for correlation
between SUVAC_CT and SUVAC_MR and ScoringCT and
ScoringMR.

Results

Overall, in the 35 patients included in the study both
PETAC_MR and PETAC_MR identified 81 lesions with
increased focal uptake. In total, 10 bone metastases, 5 liver

metastases, 8 lung nodules, 13 primary head/neck malignan-
cies, 38 lymph node metastases and 7 soft tissue lesions were
present. For details see Table 1.

Anatomical correlation of PET-positive lesions

No significant difference was found for scoring the correlation
of PET-positive lesions with anatomical structures on low-dose
CTand the Dixon-based MR data sets (mean ScoringCT 2.51±
0.85 and ScoringMR 2.37±0.87, respectively; p=0.1909). The
results for the different organ systems are presented in Table 2.
Linear regression analysis found a highly significant, but low
to moderate correlation coefficient between ScoringCT and
ScoringMR (correlation coefficient r=0.5678, 95% confidence
interval 0.3989–0.6994, p<0.0001). This shows that in a
substantial number of lesions the rating was discrepant.

In detail, low-dose CT performed better in six cervical,
three thoracic and three abdominal lymph nodes. This was

Fig. 1 Set of images in a 47-year-old patient with retroperitoneal lymph
node metastases from colon cancer. Coronal reformatted low-dose CT (a)
and Dixon T1w (d) images demonstrate a higher soft tissue contrast for
MR (e.g. liver) and higher spatial resolution for CT (e.g. delineation of
ribs). Both PETAC_CT (b) and PETAC_MR (e) show two focal areas with
increased 18F-FDG uptake in the abdomen (arrows, continuous line).
Only for the large lesion a morphological correlate could be found both

in low-dose CT and Dixon-based T1w (arrows, dashed line in a and d).
Image fusion for PET/CT (c) and MR/PET (f) demonstrates the
anatomical location of the PET-positive lesions in the retroperitoneum
(arrows, continuous line). A faint to moderate tubular uptake in the left
abdomen (arrowheads in b and e) is projected on the descending colon
in the fused images (arrowheads in c and f) and represents physiological
bowel activity
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mainly due to the better anatomical resolution of CTcompared
to the MR sequence used as the mean size of these lymph
nodes was 7.5 mm in contrast to 13.0 mm for all lymph nodes.
Two lung nodules and three rib metastases could be better
depicted on CT (Fig. 2). One small metastasis (8 mm) from
malignant melanoma in the abdominal wall was better
delineated in CT due to surrounding subcutaneous fat. In
contrast, Dixon-based MR was able to demonstrate the
primary tumour of four head/neck patients, one cervical
lymph node metastasis and one postoperative axillary soft
tissue scar better than low-dose CT. Moreover, three of the
five liver metastases could be only detected on MR (Fig. 3).
However, the remaining two liver lesions were so large and
centrally necrotic that even low-dose CT with its low soft
tissue contrast was able show them.

Concerning the analysis of the different images (T1w
in-/out-of-phase, water-only, fat-only) derived from the
Dixon sequence the data presented in Table 2 indicate that
especially for lymph node metastases the T1w in phase
images provided the highest number of anatomical corre-
lates for PET-positive lesions. For bone metastases T1w in-
phase and fat-only images were best suited for lesion
detection. In all other PET-positive lesions no single image
set showed a clear tendency to considerably better results
compared to the others.

Only in one patient (5 in Table 1) a potentially false-
positive finding occurred as high uptake in the abdomen
could not correctly be assigned to bowel activity or a

potential lymph node metastasis in sigmoid cancer. How-
ever, also low-dose CT was not able to solve this issue.
Good anatomical coregistration could be found in the case
of physiological uptake, e.g. in the bowel, brown fat or in
the case of ureteral retention. Several incidental findings
(e.g. pleural effusion, chronic sinusitis) could both be detected
on low-dose CT and Dixon-based MR. Coregistration
between PETAC_MR and the Dixon-based MR sequence
proved valuable for PET-positive lesions and helped in the
diagnostic assessment of physiological tracer uptake of
bowel or brown fat.

Correlation between SUVAC_CT and SUVAC_MR

No statistical difference could be found between the
SUVAC_CT and SUVAC_MR (p=0.1919, Table 2). Moreover,
a high linear correlation coefficient in the SUVs for the
PET images reconstructed by attenuation maps from low-
dose CT or simulated MR-based attenuation was found
(correlation coefficient r=0.9975, 95% confidence interval
0.9961–0.9948, p<0.0001, Fig. 4). Consequently, exami-
nation of the PET images revealed no differences in the
clinical interpretations of the PET scans for all of the
patients. Neither false-positive nor false-negative findings
in PETAC_MR relative to the findings in PETAC_CT were
observed. In our work, the bone metastases showed the
largest mean difference with a decrease of 7.46% on
average of SUVAC_MR compared to SUVAC_CT.

Fig. 2 Images from a 78-year-old woman with follicular thyroid
cancer and lung metastases. Both PETAC_CT (a), PETAC_MR (d) and
image fusion with low-dose CT (b) and Dixon T1w (e) show a focal
high uptake in the cardiophrenic angle on the right side. c and f

illustrate that low-dose CT (c) in the lung window is clearly superior
to Dixon T1w (f) in the morphological delineation of the lung nodule
which appears very blurry in MR
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Discussion

In this study we showed that the Dixon MR sequence
implemented in a recently introduced integrated MR/PET
system is promising for identification of PET-positive
lesions. We found no statistical difference in lesion
detection compared to low-dose CT used in PET/CT, with
specific advantages in different body areas for each
modality. Finally, no significant difference in SUVs
between the MR- and CT-based attenuation-corrected PET
was found.

The advent of whole-body MR/PET raises the necessity
for new approaches in AC as the information on radio-
density as provided by CT is not offered by MR imaging.
The data we presented have shown that the method
described by Martinez-Möller et al. using Dixon MR
sequences for AC [20] provides a similar capability of
anatomical coregistration as compared to low-dose CT.
Besides dedicated MR sequences for imaging specific
organs systems in an MR/PET system (e.g. liver in patients
with colorectal cancer) due to time constraints not every

Fig. 4 Correlation of SUVAC_CT and SUCAC_MR based on the SUVmean

show a high linear correlation with nearly complete agreement (r=0.9975,
95% confidence interval 0.9961–0.9948, p<0.0001)

Fig. 3 Set of images in a 48-year-old patient with a liver metastasis
from sigmoid cancer. High liver uptake is found both in PETAC_CT (a)
and PETAC_MR (d), whereas image fusion with low-dose CT (b) and
Dixon T1w (e) allow for better anatomical correlation. In low-dose CT
due to its low soft tissue contrast no anatomical correlate for the liver
metastasis could be found (c). f–i present the different sets created

from the raw data of the Dixon sequence (f: T1w in-phase, g: T1w
out-of-phase, h: water-only and i: fat-only). The complementary value
of different reconstructions can be appreciated as the liver metastases
are outlined with different quality in T1w in-phase (f), T1w out-of-
phase (g) and fat-only (i). No correlate can be found in the water-only
image (h)
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patient might undergo diagnostic MR sequences for the
whole body. Due to technical issues, the AC sequence will
be used anyway in the foreseeable future for AC in the
recently introduced hybrid MR/PET (Biograph mMR,
Siemens Medical Solutions). It has to be stressed at this
point that the aim of our study was to compare the
techniques used for AC in MR/PET and PET/CT. We
do not claim that the Dixon MR sequence can replace
diagnostic MR sequences or is of equal diagnostic perfor-
mance as a contrast-enhanced CT. Nevertheless, the possibil-
ity of reusing the images acquired for AC also for anatomical
correlation could be an attractive scenario. This might reduce
examination times and improve both patient comfort and
cost-effectiveness.

In the recent hybrid MR/PET system this sequence is
acquired with the start of the PET acquisition. It takes
∼18 s during one breath hold per bed position, but
consequentially shows a considerably lower spatial resolu-
tion (4.1×2.6×2.6 mm3, 94×256 matrix) compared to low-
dose CT reconstructed with a 512×512 matrix and a soft
tissue kernel [29]. However, in our study the improved soft
tissue contrast provided by MR and the possibility of
creating different image sets (T1w in-/out-of-phase, water-
only and fat-only contrast) resulted in no significant
differences for functional-morphological correlation be-
tween the two modalities. In addition, this nearly isotropic
3-D sequence allows easy multiplanar reformation which
also might help when a non-isotropic diagnostic MR

sequence acquired in a specific plane does not describe
the anatomical position of pathology exactly. However, as
definite protocols for whole-body MR/PET examinations
are to be worked out in the future this hypothesis has to be
proven in further studies.

The high expectations put on an integrated whole-body
MR/PET are mainly driven by the advantage MR offers in
detecting hepatic lesions, head/neck and intracranial abnor-
malities [4, 7, 8, 30, 31]. The limited number of different
types of lesions analysed in this study do not allow for
statistical analysis of organ-specific pathologies. However,
compared to low-dose CT the data presented for the Dixon-
based MR sequence show a trend to a better performance
for hepatic and head/neck pathologies (Table 2). This
primarily is the effect of a higher soft tissue contrast in
these regions. For bone metastases as in conventional
diagnostic MR our data indicate that T1w in-phase and
fat-only images from the Dixon sequence showing the
replacement of fat containing bone marrow by neoplastic
cells are best suited [32]. As reported in the literature and
also in our study the T1w in-phase images scored best for
lymph node metastases [33, 34].

CT tended to perform better for lymph node metastases,
especially when they were small and located at anatomi-
cally difficult areas (e.g. thoracic, abdominal). CT outlines
them more easily due to the surrounding fat and the higher
spatial resolution. Three lesions in the ribs were better
outlined in low-dose CT as MR is reported to suffer from

Fig. 5 Sagittal reformatted of low-dose CT demonstrates the high
spatial resolution in a patient with two bone metastases (a). Inferior
spatial resolution resulting in a blurry impression can be found in the
fat-only image of the Dixon MR used in the study (b). Preliminary

efforts to modify the sequence for a higher resolution result in a better
delineation of anatomical details (c). However, the spatial resolution
of this sequence is still inferior to that of a low-dose CT
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limitation in this anatomically difficult region [35]. For
lung nodules the inferior spatial resolution both for whole-
body and dedicated, lung-specific MR sequences compared
to CT is known to result in a lower sensitivity [4, 10, 36,
37]. In the small number of lung nodules in our study, CT
tended to perform only slightly better. However, it has to be
stated that identifying a lung nodule in MR in a region with
known positive PET signal as in our study is much easier
than a prospective detection. In this context, image fusion
in our study proved to be helpful even if we did not analyse
its contribution in detail.

A potential improvement of these limitations might be
the use of a higher resolution Dixon MR sequence at the
expense of an increased imaging time. But as conventional
PET scanners measure 2–3 min per bed position [23] such
an extension towards a respiratory-triggered Dixon image
with higher resolution appears feasible. We tentatively
evaluated this hypothesis in a small number of patients by
applying a Dixon-based MR sequence with higher resolu-
tion in several anatomical locations. The sequence was
modified by reducing the coverage in z direction by almost
50%, thus keeping the acquisition time of 18 s [matrix 94×
256, voxel size 2.0×1.8×2.6 mm3 (in-plane resolution ×
slice thickness), FOV 450 mm, phase FOV 41%, 1 slab
with 122 slices]. This resulted for the same total coverage
in approximately twice the number of breath holds and
imaging time for a whole-body examination but showed
considerably higher anatomical details (Fig. 5).

As a corollary result, our data confirmed the results by
Martinez-Möller et al. [20] that the reconstruction by use of a
segmented attenuation map with four tissue classes has no
significant impact on SUVs and thus on the clinical
interpretation of the images for all patients. The small
differences between PETAC_CT and PETAC_MR might be
explained due to neglecting possible inhomogeneities within
the four different tissue classes in MR as opposed to
radiodensity in CT. This corroborates the results of the
former study in another patient collective with different types
of lesions.

Our study has several limitations: firstly, we did not
provide a gold standard based on histopathology or follow-
up imaging for the lesions detected on PET. However, the aim
of our study was to investigate the anatomical correlation
between low-dose CT and Dixon MR and not to provide a
specific diagnosis. Secondly, as in the study by Martinez-
Möller et al. [20], the PETAC_MR was reconstructed by
attenuation maps from simulated MR-based segmentation
without using the MR data set itself, in order to avoid errors
resulting from inaccurate registration [28, 38].

Finally, besides a global investigation the individual
numbers of organ-specific lesions were not high enough for
statistical analyses comparing low-dose CT and Dixon MR.
Thus, for single lesions (e.g. bone metastases, lung nodules)

just a tendency could be shown whether MR is superior to CT
or vice versa. However, the aim of our study was to show the
feasibility for anatomical correlation of a Dixon MR sequence
which is automatically acquired with the start of PET in a
recently introduced hybrid MR/PET scanner for AC. Thus,
larger and prospective studies on hybrid MR/PET systems are
now warranted.

Conclusion

A Dixon MR imaging sequence can be used for anatomical
correlation of PET-positive lesions besides its use for AC. As
no significant difference could be found between the two
techniques, a DixonMR therefore could replace the function of
a low-dose CT in an MR/PET scanner in many instances. This
minimizes the need for additional sequences in areas of the
body not necessarily covered by fully diagnosticMR sequences
and thus helps to overcome possible time constraints.
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