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Abstract

Object The aim of this study was to determine the impact

to PET quantification, image quality and possible diag-

nostic impact of an anterior surface array used in a com-

bined PET/MR imaging system.

Materials and methods An extended oval phantom and

15 whole-body FDG PET/CT subjects were re-imaged for

one bed position following placement of an anterior array

coil at a clinically realistic position. The CT scan, used for

PET attenuation correction, did not include the coil.

Comparison, including liver SUVmean, was performed

between the coil present and absent images using two

methods of PET reconstruction. Due to the time delay

between PET scans, a model was used to account for

average physiologic time change of SUV.

Results On phantom data, neglecting the coil caused a

mean bias of -8.2 % for non-TOF/PSF reconstruction, and

-7.3 % with TOF/PSF. On clinical data, the liver SUV

neglecting the coil presence fell by -6.1 % (±6.5 %) for

non-TOF/PSF reconstruction; respectively -5.2 % (±5.3 %)

with TOF/PSF. All FDG-avid features seen with TOF/PSF

were also seen with non-TOF/PSF reconstruction.

Conclusion Neglecting coil attenuation for this anterior

array coil results in a small but significant reduction in liver

SUVmean but was not found to change the clinical inter-

pretation of the PET images.

Keywords Positron-emission tomography � Magnetic

resonance imaging � Attenuation correction

Introduction

In a dedicated PET/MR imaging system, traditional methods

of accounting for PET attenuation cannot be utilized. Sev-

eral publications [1–3] have explored the use of segmenta-

tion of MR image data to obtain the patient component of

attenuation, but several challenges remain [4–6]. One sig-

nificant challenge is in the area of MR surface coils.

Depending on the coil design, significant artifacts and

quantification errors can occur in the PET images if the coil

is not accounted for in the attenuation map used in image

reconstruction [7–11]. The impact of the coil depends on the

placement of the coil relative to the patient, as well as the

location within the coil of any dense, compact elements.

To characterize an impact, several important PET met-

rics imaging should be considered. The first goal of a PET

study is to detect normal and abnormal radiotracer uptake

throughout the body. Image artifacts can occlude important

diagnostic findings, such as when streak artifacts projecting

back through the image hinder location of a high-uptake

lesion or evaluation of normal anatomy. The second goal in

PET is to localize an area of interest, typically an FDG-

avid tumor in whole-body oncologic PET. For this purpose,

the spatial accuracy and spatial invariance of quantification

accuracy are important. To localize a feature and under-

stand its relationship to nearby structures, visual inspection

of the images, including use of both PET and CT or MR

images, is typically performed. In some cases, margins may

be defined through use of automated segmentation or

manual delineation to define the extent of the tumor. A

third goal of quantitative PET is to determine the actual
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radiotracer uptake of the area-of-interest. This goal often

has multiple elements, including definition of a volume-of-

interest (VOI) in a reference organ (e.g. liver), as well as

the standard uptake value (SUV) of a lesion. Given that

there are multiple diagnostic requirements of the image

data, multiple metrics should be used to determine how

well the above goals are met. Therefore, multiple measures

were considered in this study and used to determine the

impact of an MR anterior array (AA) surface coil within a

PET/MR imaging system.

In performing this study, PET image data at multiple

time points must be compared—in this case, data from a

bed position acquired during a whole-body series of bed

positions without the AA coil to that from a bed position

acquired later with the coil positioned on the patient. Since

PET data is typically decay-corrected to the start of the

scan, the single bed position with the AA coil present

required further decay correction to the start of the whole-

body study. A more difficult and potentially confounding

parameter, however, was accounting for any bio-redistri-

bution that occurs during the time between scans. Uptake

timing is often considered when the standardization of

imaging protocol is of importance [12–14], but it is also

realized that dual time-point PET has potential diagnostic

use because of the bio-redistribution [15, 16], although

there is some discrepancy concerning its clinical relevance.

Since the effects due to the presence of the coil are

hypothesized to be small,\10 % change in SUV, the effect

of bio-redistribution was included as a contributor to dif-

ferences between scans since tissue volume SUVs were

compared at multiple time points. However, all of these

effects might be just of technical or hypothetical nature and

therefore the actual diagnostic impact on a clinical routine

readout of those studies must also be considered.

The aim of this study was to determine the impact of an

anterior array surface coil if an attenuation map for the coil

is neglected within PET image reconstruction in a dedi-

cated PET/MR imaging system. The impact was measured

by considering PET images and image difference maps

(with/without AA coil), SUV quantification in the liver and

per-pixel SUV joint histogram analysis. The impact with

use of time-of-flight (TOF) PET as compared to non-TOF

PET was also evaluated under the hypothesis that use of the

TOF information helps localize the impact of the attenua-

tion data inconsistency when neglecting the coil attenua-

tion [17]. Lastly, a clinical routine read-out of the scans

with and without the coil was performed and the readers

determined the clinical impact.

Materials and methods

Phantom study

A phantom study was conducted using the AA coil on the

top of an extended oval phantom (25.3 L) using the

arrangement shown in Fig. 1a. The phantom (Data Spec-

trumTM, Hillsborough NC) was filled with a uniform dis-

tribution of 18F-FDG. Using a Discovery 690 PET/CT

system (GE Healthcare, Waukesha WI) PET scans were

subsequently acquired without and with the AA coil. A CT

scan was acquired with no coil present, for the purpose of

attenuation correction for both coil-present and coil-absent

scans. The total activity was 159.0 MBq (6.3 kBq/mL) at

the beginning of the scan without coil, and 105.5 MBq

(4.2 kBq/mL) at the beginning of the scan with coil. The

acquisition times were set such that both scans acquired an

equivalent number of annihilations (60 and 102 min,

respectively).

PET image reconstruction of the phantom, with both

non-TOF and TOF, used a 192 9 192 grid over 400 mm

transaxial FOV and two iterations, and 24 subsets of

OS-EM followed by a 4.0 mm Gaussian post-filter. Images

were compared at three axial locations and a PET SUV

image joint histogram analysis was performed for voxels in

the range of 0.1–2.5 SUV (g/ml). The SUV value of the

Fig. 1 The GE GEM anterior array coil measures 55.6x67.4x3.3 cm,

weighs 2.8 kg and is mainly made of foam, with Lexan plastic for

feed and decoupling board housing. The cable is connected to the

upper right board, weights 1.1 kg and has a diameter of 11 mm,

including insulation. a Photograph of the anterior array coil placed

onto a uniformly filled oval phantom. b Render of an oblique view CT

image of the coil placed onto an extended oval phantom. c Same view

at a different render level
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difference (coil present, coil absent) images was also cal-

culated and the average SUV values from two representa-

tive regions in the difference images were found.

Clinical data acquisition

Fifteen patient studies were acquired with whole-body FDG

PET/CT imaging. The imaging protocol included

14–18 min for whole-body PET/CT acquired depending on

the size of the patient. The average patient weight was

72 ± 12 kg, the average BMI was 26 ± 5 kg/m2 and the

average FDG dose was 310 ± 13 MBq. The present study

did not involve any extra radiation dose delivered to the

patients. First, a helical CT scan covering the PET imaging

field-of-view (FOV) was acquired and subsequently used for

attenuation correction of all PET data, including when the

AA coil was present. Next, 6–8 bed positions were acquired

for whole-body FDG PET imaging. After the whole-body

scan completed, the patient was transported out of the

imaging bore and the AA coil was placed by the technolo-

gists at a ‘typical use’ location. Thus, each patient had a

somewhat different location of the AA coil. Notice that,

given the coil dimensions, the liver was covered in all cases.

Finally, out of all the bed positions defined and acquired

during the routine PET/CT scan, the one currently covered

by the coil was re-acquired such that the patient was at the

same nominal location as during the whole-body scan. This

bed position always had partial coverage of the liver,

enabling the impact on liver tissue uptake to be measured

and compared. The average time between the bed position

imaged with AA coil and the ‘no-coil’ bed position (within

the whole-body scan) was 14.0 ± 2.9 min. PET image

comparisons were performed in SUV units, hence the decay

time between scans was not a factor in the analysis.

PET images were formed using a fully-3D OS-EM

iterative reconstruction (VuePoint HD) with two iterations,

and 24 subsets onto a 256 9 256 image grid (2.73 9

2.73 9 3.27 mm voxels) over a 700 mm diameter FOV.

Images were filtered in image space using a 4.0 mm

FWHM in-plane Gaussian filter followed by an axial filter

with a 3-slice kernel using relative weights of 1:4:1. All

quantitative corrections, including normalization, dead-

time, randoms, scatter and attenuation, were applied during

image reconstruction. The TOF image reconstructions

(VuePoint-FXS) used the same reconstruction parameters

except with three iterations and 18 subsets and included

point-spread-function (PSF) compensation. It is worth

pointing out that the single-bed reconstructions with the

AA coil placed on top of the patient’s body are expected to

have increased but unbiased noise near the axial end slices.

This investigation was performed in collaboration

between GE Healthcare and the Department of Medical

Imaging, University Hospital, Zurich, Switzerland.

Clinical data analysis

For each patient, the location of a liver VOI of size

7 9 7 9 7 voxels, or approximately 8.4 ml, was deter-

mined from the reconstructed PET images. Voxels within

the VOI were averaged to find the SUVmean in g/ml in order

to compare the data with the AA coil present to that from

the standard clinical data without the coil. A percent dif-

ference between the liver SUVmean with and without the

coil was plotted along with the mean and ±1 standard

deviation across studies. Paired t tests were performed to

determine significance of with- versus without-coil results.

In order to compare liver SUV at two time points, the

physiologic change in FDG distribution in liver was taken

into account using the data from Laffon et al. [18]. Their

work presented data from 11 patients where two mea-

surements of SUVmean in a liver VOI were found at two

times post-FDG injection. For each of these 11 patients, the

rate-of-change slope (DSUV/Dtime) was calculated [first

time point 72.2 ± 11.6 min (55.0, 89.0), second time point

at 158.6 ± 19.6 min (130.0, 194.0), average time between

points 86.5 ± 16.6 min (63.0, 115.0)]. Assuming that

change between the time points was linear and that the data

were representative of the same population used in our

study, the amount of expected SUV change could be

accounted for between the coil-absent data and the coil-

present data in order to account for expected normal bio-

redistribution change.

Besides the localized error measures provided by VOI

analysis, joint image histograms of voxel-wise PET SUV

were generated, in order to compare the overall results with

Fig. 2 Plot for all 15 patients of liver SUVmean showing the early

time point (coil-absent) and later time point (coil-present). The red

lines indicate expected normal liver FDG SUV change over the same

time period
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and without the coil. Voxels from both images that were

between 0.1 and 5.0 g/ml were included in the plots. A

regression line was determined from the data with intercept

forced through the origin. The slope of the line and the

adjusted R2 were found for each patient comparison with

and without the AA coil.

All comparisons were done between coil-present and

coil-absent images using the TOF images as well as using

the non-TOF images.

Diagnostic evaluation

To determine the influence of the coil on the PET data,

several parameters were assessed qualitatively in the same

manner as was used in typical clinical routine. One dual

board-certified radiologist/nuclear medicine physician and

a board-certified radiologist with substantial nuclear med-

icine experience evaluated the images. The following four

sets of images were evaluated: (a) TOF without coil (ref-

erence study), (b) TOF with coil, (c) non-TOF without coil,

and (d) non-TOF with coil. It was determined by the

clinical readers (1) whether any lesion was detected within

the FOV, (2) whether lesions were perceived as qualita-

tively equal in all studies, using as a reference the TOF

PET-CT without coil, (3) whether the clinical report would

have been changed based on the coil-present images and

(4) whether reader confidence changed concerning the

characterization of any lesion. Qualitative parameters for

evaluation (2) included rating the sharpness of lesions

using a 4-point scale: 1 = sharp, 2 = blurring noted on

some edge pixels, 3 = blurring noted on most edge pixels,

4 = entire lesion blurred. The conspicuity of a lesion’s

border, as well as its localization with respect to the ref-

erence study, were also determined.

Results

Phantom study

A set of images with and without the AA coil on the

extended oval phantom using non-TOF PET reconstruction

(VuePoint HD) and TOF reconstruction (VuePoint FX) are

shown in Fig. 3. The joint histogram results comparing the

PET phantom images with and without the AA coil are

shown in Fig. 4. The results of VOI analysis are shown in

Fig. 5. Two representative areas were measured and found

to have biases of -2.3 and -14.2 % for non-TOF/PSF

reconstruction. With TOF/PSF, the biases were, respec-

tively, -5.4 and -9.2 %. The mean reconstructed SUV was

measured to be 1.13 g/mL without TOF and 1.07 g/mL with

TOF. These deviations from the ideal 1.00 g/mL are within

the expected range for this kind of measurement, and can be

explained by the accuracy of the dose calibrator measure-

ment, the phantom volume measurement and the system

corrections (e.g. the scatter model).

Clinical study

The average time from injection to scan start was 80.6 min

[±10.7 min, range (61.5, 94.8)]. The average delay time

between coil-absent and coil present scans was 14.0 min

[± 2.9 min, range (11.9, 23.4)]. From the data in [18],

the slope for rate of change in liver SUVmean was

-5.5 ± 1.3 9 10-3 (g/ml/min) and was very consistent

over the 11 patients included in that study. This rate of

change was applied to each of the 15 studies based upon its

time difference between coil-absent and coil-present

scanning and subtracted from the observed difference.

Over the 15 studies, this accounted for, on average, a 3.5 %

portion of the difference observed in liver SUVmean.

A plot of the decay-corrected liver SUVs for the 15

patients comparing coil-absent with coil-present images is

shown in Fig. 2. These data represent the PET image

measurements using TOF reconstruction. Note how, in

three cases, data were acquired before the liver activity

peak estimated by Laffon et al. This could, potentially,

cause a minor masking of the impact of hardware attenu-

ation on the second measurement.

A chart showing the comparison between coil-absent and

coil-present liver VOI SUVmean for both TOF and non-TOF

data is shown in Fig. 6. The numeric results are contained in

Table 1. The plot in Fig. 7 shows the percent differences

between coil-absent and coil-present liver VOI SUVmean for

both TOF and non-TOF image reconstructions.

PET axial, sagittal and coronal images, without and with

the AA coil, from a representative patient are shown in

Fig. 8. These images utilize the TOF and PSF within image

reconstruction. Figure 9 shows the non-TOF, no PSF axial

images without and with AA coil for this same patient.

Results from the other patients were similar to those shown

in this example.

Joint histograms for these two patient studies are shown

in Fig. 10 using a logarithmic color scale for frequency.

Notice that these histograms do not account for the bio-

distribution of the radiotracer in the liver over time. Joint

histograms for other datasets were similar except for P015,

which had a joint histogram fit slope of 0.995 for both non-

TOF and with TOF/PSF comparisons. The joint histogram

fit results for all patients and both reconstruction methods

are shown in Table 2.

Change in liver SUV comparing presence and absence of

the AA coil was evaluated using a paired t-test for the PET

images with TOF and PSF: the mean difference between

coil-present and coil-absent was significant (M = 0.112

g/ml, SD = 0.110, N = 15), with t(15) = 3.94, two-tail
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p = 0.001 and a 95 % C.I. about the mean difference of

[0.05, 0.17]. With the non-TOF/PSF PET images, the mean

difference was also significant (M = 0.142 g/ml, SD =

0.137, N = 15), with t(15) = 4.01, two-tail p = 0.001 and

a 95 % C.I. about the mean difference of [0.07, 0.22]. Both

PET image reconstruction methods showed a significant,

measureable difference in liver SUV in the VOI, albeit this

was only a 5 % difference on average across the patients.

The range of the liver SUV differences between images

with and without the AA coil using TOF/PSF was [-11.5,

7.8 %] and using non-TOF/PSF PET images was [-5.6,

11.2 %], after accounting for the average FDG liver uptake

change over time.

To understand the utility of the PET TOF information,

the significance of the slope of the joint histogram linear fit

comparing presence and absence of the AA coil was

evaluated using a paired t test for the two PET image

reconstruction methods. The mean of the slope difference

was significant (M = 0.012, SD = 0.006, N = 15), with

t(15) = 7.58, two-tail p = 2.54e-06, and a 95 % C.I. about

the mean slope difference of [0.008, 0.015]. These results

provide evidence that using the TOF information produced

a more accurate overall PET SUV image in the presence of

the un-accounted coil attenuation.

The clinical diagnostic evaluation revealed 13 patho-

logical lesions in seven of the 15 patients. All lesions

were detected in all four types of PET images (with and

without coil, with and without TOF/PSF). However, slight

qualitative differences were noted. In three patients, the

lesion and the normal anatomical structures were noted to

Fig. 3 PET/CT images without and with the AA coil present, for a central axial slice location, using non-TOF (left) and TOF PET

reconstruction. In all cases, the attenuation correction did not include the coil. PET coil/no coil difference images are shown in the bottom row
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be less sharp (ranked 3 on the aforementioned four-point

scale) in the coil-present image. In all other patients and

lesions, no qualitative difference was noted. The opposite

occurred in one patient, where a slight overlap artifact

within the liver between the bed positions was absent on

the coil-present (single-bed-position) images. Overall, and

most importantly, the readers would not have changed

their report concerning the diagnostic results or concern-

ing the characterization of the lesions. Furthermore, no

difference in reader confidence was noted between the

TOF-with-coil images and TOF-without-coil images.

However, as expected, all non-TOF (non-PSF) images

Fig. 4 Joint histogram of PET

images comparing with AA coil

to without AA coil for non-TOF

(left) and with TOF (right). PET

image voxels between 0.1 and

2.5 g/ml were included in the

analysis. A linear fit through the

origin is shown. Statistical

results of the difference images

for the two reconstruction

methods are shown below the

histograms

Fig. 5 PET axial, coronal and

sagittal difference images of the

oval phantom (with—without

coil) for non-TOF and TOF PET

images. ROI analysis results are

also shown for the two regions

marked as red boxes in the

images. The mean SUV was

1.13 g/mL for non-TOF

reconstruction and 1.07 g/mL

with TOF

Fig. 6 Bar chart of all liver

VOI SUVmean values comparing

coil-absent (PET) to coil-

present (PET_AA) for both TOF

and non-TOF reconstructions
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were rated as more blurry/less sharp than the TOF/PSF

images with a typical lesion rank of 3.

Discussion

Given the design of the AA coil used in this study, the

initial hypothesis was that the net effect would be less

than 10 % on the quantitation for PET. In contrast,

Martinez-Möller et al. [1] reported average SUV changes

up to 13 %, using their 4-class MR-based attenuation

correction approach, whereas Keereman et al. [3] claim

errors up to 5 % using a 5-class approach.

The results demonstrate that the coil, while having a

measureable impact on PET quantitation, has little impact

on clinical image quality for both PET reconstruction

approaches. This is confirmed by the results of the phantom

study, which show that the bias introduced by the coil

Table 1 Results for liver

SUVmean for the 15 subjects,

including the coil present/absent

comparison within PET

reconstruction methods

Physiologic SUV change (3.5 %

on average) has been

individually accounted for

Liver SUVmean/ N = 15 PET/CT: non-TOF

(-physio)

PETAA/CT:

non-TOF

PET/CT: TOF/PSF

(-physio)

PETAA/CT:

TOF/PSF

Avg 2.20 2.06 2.15 2.04

Std 0.36 0.32 0.34 0.36

Max 2.88 2.75 2.91 2.99

Min 1.56 1.62 1.60 1.55

Avg. % diff., account for physio

D
Avg -6.1� % -5.2 %

Std 6.5� % 5.3 %

Max 10.7� % 7.8 %

Min -13.7 % -11.5 %

Fig. 7 Plot of the coil-absent/

coil-present percent differences

per patient of the liver VOI

SUVmean for each image

reconstruction method (TOF,

non-TOF)

(a) (b) (c)

+2.5 

g/mL

-2.5

+5 

g/mL

0

+5 

g/mL

0

+225 

g/mL

-350

Fig. 8 Patient P011 axial (a),

sagittal (b) and coronal

(c) images of, from top to

bottom: CT scan; TOF PET

without AA coil; TOF PET with

coil; and PET SUV absolute

difference images (PET/CT—

PET_AA/CT). SUV images are

shown with window [0, 5] g/ml

and difference images are with a

[-2.5, 2.5] g/ml window
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presence (as high as -14.1 % when no TOF information is

used) has a low-frequency pattern that is less susceptible to

lead to clinically relevant errors.

In order to measure a small impact in quantitation for a

dual-time-point FDG-PET study, a first order approxima-

tion of the model in [18] was used, assuming the behavior

they observed applied to the subjects included in this study

(note how Laffon’s measurements are approximately

90 min apart, in contrast to approximately 15 min in the

present study). While this is not proven as part of this

study, it was considered reasonable to include such a term

describing the FDG wash-out as well as to use the model

(a) (b)

+5 

g/mL

0

+5 

g/mL

0

Fig. 9 Non-TOF/PSF axial PET images for two patient cases: P004

(top row) and P011 without a and with b AA coil

Fig. 10 Joint histograms with a logarithmic frequency scale for P004 a and P011 b with non-TOF/PSF (top row) and with TOF/PSF (bottom

row). Note how these do not account for the effect of tracer redistribution
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described since the data could not practically be acquired

as quickly as necessary to ignore such a model or correc-

tion term.

When including the TOF information, the impact of

neglecting the coil attenuation is reduced, but only by a

small fraction of the overall impact. This result is consis-

tent with current PET/CT TOF resolution for this system,

which is on the order of 550 ps [19] and has the main

impact of reducing noise for larger patients. This

improvement with TOF can also be seen in the percent

difference comparison shown in Fig. 7.

Inspection of the joint histogram results in Table 2,

which account for changes throughout the full PET image

volume, shows that both reconstruction methods perform

well in maintaining the full-volume PET quantitation.

Including TOF information moves the slope of the fit line

slightly toward the identity line, but only by a small

amount. This type of image data analysis has utility in that

the performance over the whole image can be condensed

into a single metric, in order to compare two approaches

and determine which produces a result closer to the base-

line approach.

Visual inspection of the PET images and image differ-

ences across all subjects demonstrated that the image

changes were mostly distributed throughout the image

volume and were not apparent due to focal artifacts. This is

important since one of the primary imaging goals is lesion

detection, and loss of detection capability due to streaks or

other inaccurate correction artifacts prioritizes the need to

change coil design or incorporate methods to correct for the

coil attenuation in a combined PET/MR system. Given that

this coil is both flexible and designed to be placed

according to patient anatomy over a wide range of patient

sizes, approaches for coil localization are complex and

likely prone to localization errors [9, 11] which may be on

the order of the error induced by simply neglecting the coil

attenuation. The comparison results that appear to be out-

liers, evident in Fig. 7 for P007, P009, P010 and P015, are

potentially due to either liver FDG clearance that does not

follow that demonstrated in Laffon et al., i.e. reconstruction

noise near the edges of the field of view, or patient motion.

Inspection of the images for these cases as part of the

clinical evaluation did not implicate any cause related to

presence of the AA coil, and both the coil-present and coil-

absent PET image data were similar to other cases.

For the clinical comparison, there is currently no data

available in the literature comparing the diagnostic impact

of having a coil within the FOV of the PET as compared to

the coil-absent images (with the exception of a single

patient measurement reported in [11], where the coil

caused a bias of -11.4 % on a pancreas carcinoma). Early

PET/MRI evaluations did not report any significant image

artifacts noted from the coil [20–22]. However, these

studies did not compare with non-coil images. Addition-

ally, the physiologic decay was not taken into account in

any of the available studies. Thus, the results presented

here represent to our opinion the most relevant evaluation

of the diagnostic impact of a coil within the FOV when its

attenuation is not accounted for.

Similar phenomena concerning the diagnostic relevance

have been recently reported when comparing CT-AC and

MR-AC imaging [23]. For consistency in the lesion to

background ratio, our study included only FDG whereas

tracers beyond FDG were included in the evaluation in

[23]. Even though significant differences were found in the

quantitation of liver uptake, no significant clinical impact

was demonstrated. Further efforts are currently being

undertaken to determine and correct coil attenuation that

include more sophisticated sequences that can also be used

for MR-AC, such as ultra-short TE [24]. The results pre-

sented here represent a lower limit on the accuracy required

when accounting for the coil attenuation.

The results presented in this study are limited to the GE

GEM anterior array coil, but are likely to be similar for

other flat, flexible coils of similar size and composition.

New coil designs with lighter casing materials and opti-

mized arrangement of the more massive electronic com-

ponents may further reduce the errors introduced by the

coil. The procedures described here can be easily applied to

evaluate other coils and coil configurations (e.g. the

Table 2 Linear fit slope and adjusted R2 for voxels with joint SUV

between [0.1, 5.0], all patients and both reconstruction methods

Non-TOF/PSF TOF/PSF Slope

(TOF-nonTOF)
Slope R2 Slope R2

p001 0.888 0.680 0.906 0.640 0.018

p002 0.854 0.830 0.870 0.850 0.016

p003 0.905 0.860 0.918 0.870 0.013

p004 0.857 0.870 0.874 0.890 0.017

p005 0.853 0.870 0.861 0.870 0.008

p006 0.838 0.800 0.855 0.830 0.017

p007 0.891 0.880 0.893 0.900 0.002

p008 0.885 0.820 0.902 0.850 0.017

p009 0.855 0.840 0.866 0.870 0.011

p010 0.898 0.870 0.906 0.890 0.008

p011 0.876 0.910 0.889 0.930 0.013

p012 0.859 0.880 0.871 0.890 0.012

p013 0.870 0.870 0.875 0.890 0.005

p014 0.893 0.600 0.912 0.560 0.019

p015 0.995 0.790 0.995 0.810 0.000

avg 0.881 0.825 0.893 0.836 0.012

std 0.037 0.083 0.035 0.101 0.006

min 0.838 0.600 0.855 0.560 0.000

max 0.995 0.910 0.995 0.930 0.019
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peripheral-vascular array). One factor that will need further

study is the impact of the coil cable attenuation, in those

cases where the cable cannot be placed away from the

structures of interest.

A considerable limitation of our study is certainly the

small number of patients. However, it represents a first

study to compare coil-present to coil-absent imaging in

patients using a standard clinical coil and it demonstrates

results in both a technical and in a clinical diagnostic way.

Further, the results account for tracer redistribution, which

is necessary in dual-time-point studies when looking for

small SUV differences not caused by physiologic change

over time.

Conclusion

The results demonstrate that use of the MR anterior array

coil did produce statistically significant but generally small

changes in liver SUV, approximately on the order of 5 %.

No clinically significant differences were demonstrated

when the coil was used within the PET-FOV. Further, only

a slight decrease in lesion conspicuity during the clinical

analysis of pathologic lesions was noted in the images with

the coil present for three of 15 patients, which could

potentially be due to increased image noise from the later

imaging time for the coil-present images. Further efforts

are underway to validate the robustness of these compar-

ative analysis methods on a larger patient population, as

well as to identify coil design improvements that will lead

to increased PET quantification accuracy.
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