Am J Nucl Med Mol Imaging 2015;5(5):504-514
www.ajnmmi.us /ISSN:2160-8407/ajnmmi0010658

Original Article
Quantitative differences in [*®F] NaF PET/CT: TOF versus
non-TOF measurements

Jorge D Oldan?, Timothy G Turkington3, Kingshuk Choudhury?, Bennett B Chin*3

1Department of Radiology, Division of Nuclear Medicine, Duke University Medical Center, Durham, NC, USA;
2Department of Radiology, Duke University Medical Center, Durham, NC, USA; *Duke University Graduate School
of Medical Physics, Duke University, Durham, NC, USA

Received May 25, 2015; Accepted July 6, 2015; Epub October 12, 2015; Published October 15, 2015

Abstract: ['8F] sodium fluoride (NaF) PET/CT is a current, clinically relevant method to assess bone metastases.
Time-of-flight (TOF) PET provides better statistical data quality, which can improve either lower image noise or im-
prove resolution, or both, depending on the image reconstruction. Improved resolution can improve quantitative
measurements of standardized uptake value (SUV) in small structures. These quantitative differences may be im-
portant in both clinical interpretation and multicenter clinical trials where quantification is integral to assessing re-
sponse to therapy. The purpose of this study is to determine if and by how much SUV quantitatively differs between
TOF and conventional non-TOF reconstructions in [*®F] NaF PET/CT. SUV measurements (mean and maximum) were
compared in TOF and non-TOF [*8F] NaF PET-CT reconstructions for 47 prostate cancer patients in normal regions
including: soft tissue (n=282 total regions; liver, aorta, posterior abdominal fat, bladder, brain, and paraspinal
muscles), and osseous structures (n=188; T12 vertebral body, femoral diaphyseal cortex, femoral head, and lateral
rib). Comparisons were also made for benign degenerative changes (n=281) and metastases (n=159). TOF and non-
TOF SUVs were assessed with paired t-test and linear correlations. Normal soft tissue showed lower SUV,__for TOF
compared to non-TOF in liver, brain, and adipose. All osseous structures showed higher SUV__ for TOF compared
to non-TOF including normal regions, degenerative joint disease, and metastases. For all metastatic lesions, the
average SUVmean increased by 2.5%, and in degenerative joint disease it increased by 3.5% on TOF reconstructions.
Smaller lesion size was a significant factor influencing this increase in SUV,___ . TOF SUV__values are higher in os-
seous structures and lower in background soft tissue structures. While these differences are statistically significant,
the magnitudes of these changes are relatively modest. Smaller osseous lesions may have higher contrast and high-
er SUV values with TOF reconstruction compared to non-TOF reconstructions. The differences in TOF vs. non-TOF
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images should be considered when evaluating response to therapy and in the design of multi-center clinical trials.
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Introduction rection. Quantification of metabolically active

bone or metastatic volume may be important in

Combined [*®F] sodium fluoride positron emis-
sion tomography with CT imaging ([*®F] NaF
PET/CT) is clinically used to assess for the pres-
ence of bone metastases. Overall, [*8F] NaF
PET/CT has demonstrated higher accuracy in
detection of bone metastases compared to pla-
nar °*°™Tc MDP bone scintigraphy [1-3]. The
higher contrast of tomography and the high
spatial resolution of PET both contribute to
improved sensitivity and the ability to correlate
with CT findings improves specificity.

Another potential advantage of PET/CT is more
accurate quantification due to attenuation cor-

determining response to therapy or prognosis
[4]. Quantification is potentially useful if mea-
surements are highly reproducible; thus, identi-
fying which variables influence measurements
and how much they may influence measure-
ments are important factors to consider in
attempting to reduce the variability of measure-
ments. This may be particularly relevant to mul-
ticenter clinical trials where measurements
may be used to determine the effectiveness of
a treatment.

Time-of-flight (TOF) data acquisition is an
improvement in PET, which at a given image
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noise level, improves image contrast recovery
[B, 6]. This can result in faster and more uni-
form convergence with iterative reconstruction,
but this may also affect image quantification in
[*8F] NaF PET/CT. The TOF technique improves
activity localization by more accurately identify-
ing an annihilation event along a line of
response using the arrival time (“time of flight”).
In early clinical observer 2-deoxy-2-[*8F] fluoro-
D-glucose ([*®F] FDG PET) studies, it increased
contrast recovery, improved image quality, and
also improved quantitative accuracy and preci-
sion [7-11].

For [*8F] NaF PET/CT, the improvement in con-
trast recovery with TOF reconstruction could be
seen clinically as higher SUV in high uptake
structures of bone; this difference is expected
to be greatest in smaller lesions where the
effect of contrast recovery is greatest. Smaller
lesions may also be associated with a lower
SUV due to the partial volume effect; smaller
SUV values could, therefore, also be associated
with a difference in TOF compared to non-TOF
reconstruction measurements. An improve-
ment in contrast recovery could also be seen in
larger patients due to a lower scatter fraction
from adjacent soft tissues as seen with [*¥F]
FDG PET [7, 8]. Although we hypothesize similar
relationships with [*8F] NaF PET/CT, the radio-
tracer biodistribution and uptake levels are
quite different compared with FDG. This is rel-
evant to both clinical interpretations, and our
investigations which quantifythe extent of bone
metastases by [*8F] NaF PET/CT using a thresh-
old method based on the SUV [12]. The pur-
pose of this study is to determine if quantitative
differences are present in TOF compared to
non-TOF [*8F] NaF PET/CT, and to determine the
quantitative magnitude of the differences. A
secondary exploratory goal is to determine if
scan specific factors (metastatic tumor loca-
tion, lesion size or volume, patient weight, and
standardized uptake mean value) may be asso-
ciated with these differences.

Materials and methods
Subjects

This retrospective study was reviewed and
approved by our institutional review board
(IRB). Patients with prostate cancer referred for
[*®F] NaF PET/CT (n=47) had studies retrieved
by an independent data analyst prior to blinded
interpretation and analysis by a board-certified
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nuclear medicine physician. The median patient
weight was 90 kg (mean=91.4; range=60-128
kg). Studies were first examined to ensure that
both time-of-flight and non-time-of-flight imag-
es were available, and that no dose infiltration
was apparent as determined by absence of axil-
lary lymph node uptake in the extremity of
injection.

[*8F] NaF PET/CT imaging

All patients were examined on a dedicated
time-of-flight-capable PET/CT system with 64
CT detector rows (Discovery 690, General
Electric, Milwaukee, WI, USA). Patients recei-
ved approximately 10 mCi (10.2+0.37 mCi;
377.4+13.7 MBq) of [*®F] NaF. The mean
uptake phase was 65.2 minutes (SD 10.5
minutes, range 57-107 minutes). All patients
were instructed to void prior to imaging. A non-
contrast CT was performed using a protocol
with the following parameters: tube current of
10-300 mA determined by an automated algo-
rithm based on the planar view to achieve a
noise index of 18, 140 kVp, and pitch 0.984.
The CT axial images were reconstructed in a
512x512 matrix of 50 cm FOV, with a thickness
of 3.75 mm and 3.27 mm center-to-center
spacing. PET was performed with 3D acquisi-
tion at 2 minutes per 7.5-cm bed position from
the elbows (with elbows held above the head)
to below the knees, with 11-12 bed positions
total. TOF images used an iterative reconstruc-
tion method (GE, OSEM), 2 iterations, 16 sub-
sets, and Gaussian post-reconstruction filter-
ing with a 6.4 mm filter width. The non-TOF
images used this iterative reconstruction meth-
od with 2 iterations and 24 subsets, with the
same Gaussian post-reconstruction filtering.
The smaller number of subset iterations in the
TOF reconstructions were performed to visually
match the noise properties of the non-TOF
reconstructions, with TOF images being slightly
less noisy by visual interpretation [13]. In all
cases, a non-contrast CT was used for PET
attenuation correction, and additional correc-
tions for scatter, random events, and dead time
were performed with a matrix size of 128x128,
also covering a 50-cm FOV with the OSEM
algorithm.

Data analysis

Reconstructed images were transferred from
the scanner workstation offline to a data analy-
sis MIM vista workstation (MIM software,
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Figure 1. Typical ROls for (A) liver, (B) aorta, (C) fat, (D) bladder, (E) brain, and (F) paraspinal muscles.

Cleveland, OH) for region of interest (ROI) analy-
sis. ROIs were drawn using a circular ROI tool
over 6 contiguous axial slices when possible.
Typical location and size of some soft tissue
ROI examples shown in Figure 1. Smaller ROIs
were used for smaller organs with the CT used
as a guide to determine boundaries. A smaller
ROl in the femoral head was drawn at the point
of maximum thickness by CT. The T12 vertebral
body ROl was chosen to accommodate as
much of the T12 vertebral body as possible but
to avoid the endplates, as they could contain
degenerative changes. In the ascending aorta
and aortic arch, a smaller 15 mm diameter cir-
cular ROI was chosen to avoid the calcification
at the margins of the arteries, which has been
known to take up sodium fluoride [14-15].
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Smaller circular ROl were used in the ribs (in
the mid-axillary line of the right 6™ rib, or adja-
cent rib if involved by metastatic disease).

Degenerative changes and metastatic lesions
were then segmented using a threshold-based
model with the boundaries defined at 50% of
SUV maximum, similar to previous reports
using thresholds of 40-50% [16-18]. After a
lesion was identified, the lesion boundaries
were automatically determined by a computer
thresholding feature (MIM software) to include
all voxels greater than or equal to 50% of the
maximum SUV of a lesion. These ROl boundar-
ies were saved and superimposed on both sets
of images to enable paired comparisons
between TOF and non-TOF reconstructions. To
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Table 1. Average SUV___in TOF and non-TOF reconstructions (dif-

ferences significant if p<0.00417)

Statistical analysis

To compare TOF and non-TOF

TOF  Non- Non-TOF Higher
Organ TOF sd TOF sd p-value value mgasurements, two-sample
Liver 049 013 065 017 <0.0001 NonfoF  Paired ttests were per
formed. To achieve an alpha
Aorta 1.21 024 1.24 0.26 0.0056 NS . .
of 0.05, a conservative multi-
Bladder 41.88 24.13 41.62 24.32 0.0032 TOF ple comparisons correction of
Fat 018 0.05 0.20 0.05 <0.0001 Non-TOF Bonferroni was applied (n=12
Brain 0.15 0.04 0.21 0.08 <0.0001 Non-TOF different ROIs compared in
Paraspinal muscles 0.70 0.11 0.68 0.11  0.0065 NS each patient), and a signifi-
T12 6.80 144 6.71 140 0.0001 TOF cant difference was defined
Cortex 168 065 158 0.64 <0.0001 TOF at the p<0.00417 level.
Femoral head 231 095 219 0.87 <0.0001 TOF . .
) To assess the relationship
Rib 346 0.81 3.30 0.79 <0.0001 TOF . .
between these differences in
DJD (n=281) 11.07 3.81 10.714 3.77 <0.0001 TOF SUVmean and scan specific fac-
Metastases (n=159) 16.29 12.99 16.11 13.18 0.0001 TOF

Table 2. Average SUV__
ferences considered significant for p<0.00417)

in TOF and non-TOF reconstructions (dif-

tors, we performed a second-
ary analysis, with the pro-
posed multivariate model for
differences of the form:

TOF  Non-  Non- Higher d=uy+b +T. +BlogV) +
Organ TOF <4 ToF ToFsq Pale vflue BW E B,log(S) + |og%s§s(ﬁ ")(1)
Liver 0.84 023 115 0.38 <0.0001 Non-TOF ' '
Aorta 161 033 178 044 00004 NonTOF  Ihe response is the differ
Bladder 58.48 37.69 58.34 37.72 05188 NS ence in mean SUV within the
Fat 041 014 046 015 0.0007 Non-TOF ROI between TOF and non-
) TOF based reconstructions, d..
Brain 0.34 012 044 013 <0.0001 Non-TOF - mean SUV(TOF)-mean Suv
Paraspinal muscles 1.32 0.35 1.33 0.31 0.6923 NS (non-TOF) for the j-th lesion in
T12 9.32 182 9.55 1.91 0.0064 NS the ith subject. Model (1)
Cortex 221 089 214 0.88 0.0178 NS above explains this difference
Femoral head 353 155 339 142 0.0043 NS in terms of a baseline average
Rib 438 1.05 4.33 1.02 0.2264 NS response p, where baseline
DJD (n=281) 16.65 5.66 16.27 5.70 <0.0001  TOF corresponds to a metastatic
Metastases (n=159) 23.95 18.87 23.81 19.20 0.1042 NS lesion of size 2.5 c¢m® and

enable comparisons of exactly the same
regions, the TOF SUV__ was chosen to define
the boundaries for the volumes for TOF and
non-TOF reconstructions. For osseous lesions,
44 patients had visible degenerative disease
with a total of 281 lesions, and 24 patients had
a total of 159 metastases. Both the mean and
maximum standardized uptake values correct-
ed for body weight are reported. Linear correla-
tions with weight are reported as well. To calcu-
late the percentage difference, the TOF values
were expressed as a percentage difference
from non-TOF values as follows: % difference =
(TOF SUV- non-TOF SUV)/(non-TOF SUV) x
100%. Because SUV__ may be more affected
by image noise, we report SUV__  com-
parisons.
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mean SUV of 10 in the rib, for
a subject weighing 92 kg. The

choice of baseline values of the covariates rep-
resents typical values in the study population:
‘Rib’ is the most common lesion location, 2.5
cm? is the mean size of metastatic lesions, 10
is the median SUV and 92 kg is the mean body
weight. The next term is a subject specific
effect b, which also potentially captures differ-
ences in scan parameters and is assumed to
be a random variable with a Gaussian distribu-
tion with zero mean and SD ¢,. The effect of
tissue type is captured by the term TU.. The coef-
ficient B, captures the effect of lesion volume V,.j
on the difference. The lesion volume was log
transformed to spread out the distribution,
which is clustered at the small end. The coeffi-
cient B, captures the effect of body weight W,
on the difference. The coefficient B, captures
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Table 3. Mean differences of TOF measurements SUV

and SUV__ . Results are expressed in terms of mean

mean

percentage difference (% non-TOF) and in absolute SUV

values (SUV___ and SUV __)

towards lower values in TOF compared
to non-TOF values, but these were not
statistically significant when corrected
for multiple comparisons (p=0.0065
and 0.0056, respectively).

Difference SUV__ ~ Difference SUV__
Organ (TOF-non-TOF) (TOF-non-TOF) The differences in SUV___ are expre-
%nonTOF SUV, .. % nonTOF SUV ssed as both relative percentages
Liver -23.03 -0.15 -3839 -0.31 of non-TOF values, and as absolute
Aorta 2.42 -0.04 955 016 Suv,__., differences as summarized in
Bladder 1.18 0.26 0.46 0.14 Table 3. The mean differences in
Fat 10.83 002 -13.06 -0.05 Suv . for soft tissues was only sl_igh-
Brain 9774 0.06 3094 -0.09 tIy.Iower (-0.15, -Q.02, -0.06lfor liver,
adipose, and brain, respectively) for
T12 1.26 0.09 -2.55 0.23 TOF compared to non-TOF. The mean
Cortex 6.90 0.10 2.98 0.07 differences in SUV__  for osseous
Femoral head 4.72 0.12 2.88 0.15 structures were only slightly higher
Paraspinal muscles 2.69 0.02 -2.14 -0.01 (0.09, 0.10, 0.16, 0.36, 0.18 for T12,
Rib 5.32 0.16 0.87 0.05 femoral cortex, femoral head, and rib,
Degenerative changes ~ 3.72 0.36 2.71 0.38 respectively) in TOF compared to non-
Metastases 253 0.18 1.96 0.14 TOF. Similarly, the mean difference in

the effect lesion mean SUV S,.]. on the differ-
ence. The log transform was used for de-clus-
tering the distribution of SUV values. Finally, €
is measurement error, assumed to have a ran-
dom Gaussian distribution with zero mean and
SD Iog(S,.j) .- The increase of the error variance
was modeled to reflect the observed residuals
and is typical behavior for image intensity mea-
surements, which approximate Poisson statis-
tics. Model (1) was fit by the method of restrict-
ed maximum likelihood (REML) using the nime
package in the R computing platform (www.r-
project.org).

Results

Standardized uptake values (SUV__ ) and
(SUvV__) for all regions are shown in Tables 1
and 2, respectively. For regions with modest to
high uptake (non-TOF SUV__ >2) significantly
higher values for SUV___were seen in normal
trabecular bone (femoral head, ribs, and T12),
cortical bone (femoral cortex), and abnormal
osseous regions including both degenerative
joint disease and metastatic lesions compared
to non-TOF reconstructions (p<0.0001 for all
regions). The very low background regions (non-
TOF SUV___ <0.65) showed slightly lower mean
values in liver, fat, and brain in TOF compared
to conventional non-TOF reconstructions
(p<0.0001 for all regions). The SUV in the

mean

paraspinal muscles and aorta showed a trend
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SUV ..., in degenerative joint disease
was 0.36 (approximately 3.7%) higher,
and in metastases was 0.18 (approximately

2.5%) higher for TOF compared to non-TOF.

For difference in SUV__, the TOF values showed
changes in the same direction compared to the
above analysis for SUV___ (Table 2); however,
some osseous regions did not show a statisti-
cally significant difference (T12, femoral cortex,
rib, or metastatic lesions). For soft tissue back-
ground with low uptake, the SUV__ also show-
ed changes in the same direction as the above
SUVmean; the liver, adipose, brain, and aor-
tashowed slightly lower SUV__ in TOF com-
pared to non-TOF reconstructions (Table 3).

The correlations of TOF versus non-TOF were
very high for the osseous structures. For soft
tissues with very low uptake, the TOF versus
non-TOF comparisons showed correlation coef-
ficients that were generally lower (Figure 2;
R2<0.9) compared to normal osseous struc-
tures (Figure 3; R2>0.9), benign degenerative
changes (Figure 4; R2>0.9), and metastatic
lesions (Figure 5; R?>0.9).

The analysis of the influence of the scan va-
riables (tumor location, tumor volume, patient
weight, and metastatic lesion SUV__ ) is
shown in Table 4. Based on the multivariate
analysis model, the estimated mean difference
in SUV__.. was 0.22 for TOF based measure-
ments as opposed to non-TOF measurements

Am J Nucl Med Mol Imaging 2015;5(5):504-514
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Figure 2. Normal non-osseous SUV__correlations: TOF versus non-TOF. (A) liver, (B) aorta, (C) bladder, (D) adipose,

(E) brain, and (F) paraspinal muscle.

a

if a 2.5 cm?® size metastatic lesion was in a significant effect of the SUV___of the metastat-
rib. This supports the hypothesis that the ic lesion, in that the difference between TOF
differences in TOF SUV__ ~ due to contrast and non-TOF based measurements was small-
recovery are relatively greater in the smaller er by 0.16 for every unit increase in the mean
lesions as shown in (Figure 6). This difference SUV of the lesion. This is also consistent with
was only correlated with the rib as a site spe- the general principle that smaller lesions will be
cific change. This is consistent with the hypoth- associated with lower SUV___due to the partial
esis that rib lesions are more commonly small volume effect. Finally, there was no significant
and more likely to show a relationship to effect of body weight.

differences in SUV___ than lesions in other

locations which may have a wider variability in To assess the image noise of TOF and non-TOF
size. There is a highly significant decrease in reconstructions, the standard deviation of the
the difference in SUV__ ~as size of lesion background was measured. The standard devi-
increases: on average the difference decreas- ations for the background regions of paraspinal
es by 0.14 for every cm?® increase in lesion size. muscles and adipose are quite comparable,
This suggests that there will be no significant and only slightly lower in TOF reconstructions.
difference in SUV mean between TOF and non- Again, although statistically significant, the
TOF based measurements for a lesion sized magnitude of the differences is very small as
more than 4 cm?3. There was also a marginally shown in Table 5, supporting the clinical
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Figure 3. SUV__ of normal osseous structures: TOV versus non-TOF. (A) T12, (B) femoral cortex, (C) femoral head,
and (D) rib.
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Figure 4. SUV__ of TOF versus non-TOF for (A) degenerative joint disease, (B) metastases.
impression of approximately equivalent noise accurate measurements that are closer to the
level of TOF and non-TOF reconstructions. actual activities, particularly for smaller regions
) _ due to the partial volume effect [5]. Compared
Discussion to non-TOF reconstructions, the TOF lesions
o . with no activity (“cold” lesions) are quantitative-
The TOF reconstruction improvements in FDG ly lower, and lesions with high activity (“hot”
PET/CT quantification have been described as lesions) are quantitatively higher due to
improved contrast recovery at a given noise improved spatial resolution. In patient studies,
level. Although phantom studies and prelimi- improved contrast recovery from TOF is expect-
nary patient studies with FDG PET have been ed to increase SUV measurements in small
. . mean
reported, the quantitative effects of TOF recon- structures with high uptake.
structions of clinical [*®F] NaF PET/CT may be
different due to differences in radiotracer Our results demonstrated significantly higher
uptake and biodistribution. SUV__.. activity in TOF compared to non-TOF
reconstructions in osseous structures. This
In phantom studies, improved contrast recov- was most apparent in small osseous lesions,
ery from TOF results in quantitatively more concordant with the expectation of improved
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TOF versus non-TOF. (A) DJD expressed as % of non-TOF, (B) DJD expressed in ab-

solute SUV units, (C) metastatic lesions SUV expressed as % of non-TOF, and (D) metastatic lesions expressed in

absolute SUV units.

Table 4. Fitted multivariate linear mixed
model of differences in SUV for metastatic

mean

lesions

Value I?rtr(i.r vatlue vaFI)ue
Baseline mean (Rib) 0.22 0.10 2.13 0.04
Clavicle -0.31 0.62 -0.50 0.62
Femur 0.15 0.21 0.69 0.49
Humerus 0.14 0.24 0.59 0.55
Other 0.31 0.31 1.00 0.32
Pelvis -0.05 0.10 -0.51 o0.61
Scapula -0.07 0.14 -0.49 0.63
Skull -0.06 0.17 -0.38 0.71
Spine -0.01 0.11 -0.08 0.94
Sternum -0.25 0.23 -1.07 0.28
log (Volume) -0.14 0.05 -2.98 0.004
Weight 0.005 0.01 0.97 0.34
log (SUV mean) -0.16 0.07 -2.14 0.03

contrast recovery for small objects. Although a
significantly higher SUV__ measurement was
seen in TOF reconstructions for osseous struc-
tures overall, the average magnitude of the dif-
ference was relatively modest. Normal soft tis-
sues with very low [*8F] NaF PET uptake showed
slightly lower SUV__  with TOF compared to
non-TOF reconstructions. Again, this is consis-
tent with improved contrast recovery from TOF.
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For metastatic lesions, the lesion size was high-
ly significant as a variable associated with dif-
ferences in SUV___ between TOF and non-TOF
measurements, as expected due to a greater
influence of improved contrast recovery in
smaller lesions. Rib lesions, which are typically
small, also showed a correlation with differenc-
es in SUV__ ., but other lesion locations did
not. Not surprisingly, the SUV__ ., which is
highly influenced by the contrast recovery in
small lesions, also showed a correlation with
quantitative differences in SUV between
TOF and non-TOF measurements.

mean

Patients with a large body habitus could poten-
tially gain contrast improvement through
reduced background scatter, however, our data
did not show significant correlation between
patient weight and SUV__ _ in metastatic
lesions. Although patient weight is expected to
correlate with patient transaxial diameter, and
could improve SUV___with better activity local-
ization from TOF, this effect was not apparent in
our sample population. This raises the possibil-
ity that the normally very high uptake of NaF in
bone and very low uptake in soft tissues (i.e.
relatively low scatter fraction contribution) did
not significantly benefit from improved quanti-
tative accuracy using TOF capability. Another
potential explanation is that this effect is very
small and not detectable with our sample size.
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Figure 6. Relationship of lesion volume to difference in SUV__ . (A) DJD difference expressed as % difference =
(TOF-non-TOF)/non-TOF * 100%), (B) DJD difference expressed in absolute SUV__ units (TOF-non TOF), and (C)
metastatic lesion difference expressed as % difference = (TOF-non-TOF)/non-TOF * 100%), (D) metastatic lesion
difference expressed in absolute SUV__units (TOF-non TOF).

al

Table 5. Average STD for SUV___of the paraspinal muscles practice. This set of reconstruc-
and fat: TOF versus non-TOF tion iterations were chosen to
Organ - firmed in Table 5; however, these
(mean £ STD) (mean £ STD) (paired t-test) it ’
Paraspinal muscle 0.1318+0.0347 0.1414+0.0363  .0006 parameters simultaneously pro-

vided a clinically detectable

Fat 0.0469+0.0147 0.0532+0.155  <0.0001 ) :
improvement in contrast recovery
for TOF SUV_ . measurements in
Further investigation in a larger sample size bone and background tissues. These findings
would be needed for confirmation. support the adequacy of theseclinical iterative

reconstruction parameters.
This study has several limitations. First, due to

the retrospective design, the clinical [*8F] NaF Summary

PET/CT scans were all obtained in adult male

patients for staging of prostate cancer. A larger At a given reconstruction image noise level,
study would perhaps be needed to generalize TOF reconstructions provide higher contrast
these findings for a larger population (e.g. a recovery. For clinical [**F] NaF PET/CT, our
wider range of patient weights). Second, this results demonstrate values of SUV___ that are
retrospective study did not address the clinical slightly higher compared to non-TOF for normal
relevance of these quantitative differences, osseous structures, as well as for benign and
and thus, a subsequent study with correlation malignant bone lesions. TOF SUVmean is also
of imaging parameters with patient outcomes slightly lower than non-TOF SUV___in soft tis-
would be desirable. This data, however, pro- sue regions with very low [*¥F] NaF uptake such
vides a useful estimation of the variability to as adipose tissue, brain and liver. The overall
facilitate the planning such a prospective study. effect of TOF is to produce high contrast bone
Third, the PET acquisition and reconstruction to background soft tissue ratios. Although the
parameters used in this study were not rigor- differences in quantification are statistically
ously optimized. The iterations chosen for the significant, the average magnitudes of the dif-
reconstructions were those used in our clinical ferences are relatively modest. Because
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improved contrast recovery from TOF has a
greater quantitative effect on smaller lesions,
early osseous metastatic lesions could poten-
tially show higher SUV measurements. This
suggests that improved contrast from TOF
could positively impact the early detection of
metastatic disease and improve lesion quantifi-
cation for [*8F] NaF PET/CT. These differences
in TOF vs. non-TOF [*®F] NaF PET/CT should be
considered when evaluating response to thera-
py and in the design of multi-center clinical
trials.
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