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Abstract

Background: SwiftScan single-photon emission computed tomography (SPECT) is a

recently released scanning technique with data acquired when the detector is station-
ary and when it moves from one view to the next. The influence of scan time for using
SwiftScan on quantitative bone SPECT remains unclear. This study aimed to clarify the

effect of the scan time for SwiftScan SPECT on the image quality and quantification of
bone SPECT compared to step and shoot mode (SSM) using ™ Tc-filled anthropomor-
phic phantom (SIM? bone phantom).

Materials and methods: Phantom SPECT/computed tomography (CT) images were
acquired using Discovery NM/CT 860 (GE Healthcare) with a low-energy high-resolu-
tion sensitivity collimator. We used the fixed parameters (subsets 10 and iterations 5)
for reconstruction. The coefficient of variation (CV), contrast-to-noise ratio (CNR), full
width at half maximum (FWHM), and quantitative value of SwiftScan SPECT and SSM
were compared at various acquisition times (5, 7, 17, and 32 min).

Results: In the short-time scan (<7 min), the CV and CNR of SwiftScan SPECT were
better than those of SSM, whereas in the longtime scan (> 17 min), the CV and CNR
of SwiftScan SPECT were similar to those of SSM. The FWHM s for SwiftScan SPECT
(13.6-14.8 mm) and SSM (13.5-14.4 mm) were similar. The mean absolute errors of
quantitative values at 5, 7, 17, and 32 min were 38.8, 38.4, 48.8, and 48.1, respectively,
for SwiftScan SPECT and 41.8,40.8%, 47.2, and 49.8, respectively, for SSM.

Conclusions: SwiftScan on quantitative bone SPECT provides improved image quality
in the short-time scan with quantification similar to or better than SSM. Therefore, in
clinical settings, using SwiftScan SPECT instead of the SSM scan protocol in the short-
time scan might provide higher-quality diagnostic images than SSM. Our results could
provide vital information on the use of SwiftScan SPECT.

Keywords: SwiftScan, Single-photon emission computed tomography, Bone,
Quantification, Acquisition time
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Background

Bone scintigraphy is used to detect bone metastases, such as in prostate cancer [1]
and breast cancer [2]. In prostate cancer, bone scintigraphy exhibits a high sensitivity
to bone metastasis, making it one of the most valuable methods for the detection of
bone metastasis [1]. To determine the cancer stage and effective treatment strategies
as well as disease prognosis, it is essential to be aware of the presence of bone metas-
tasis [3].

In bone scintigraphy, single-photon emission computed tomography (SPECT) is
used in addition to whole-body imaging to facilitate three-dimensional positioning
and improve the detection rate of lesions. Recently, systems combining SPECT with
computed tomography (CT) have become widely available, and improved accuracy of
bone lesion diagnosis through SPECT/CT imaging has been reported [4-7].

Quantification of *™Tc bone SPECT/CT is becoming feasible as a diagnostic tool
and as a means of monitoring treatment efficacy [8]. Phantom and clinical studies have
reported that the quantitative accuracy of **™Tc-based SPECT imaging is within+10%
[9]. However, for bone SPECT quantification to become a standard clinical diagnostic
method, the accumulation of more reliable quantitative data is needed. The accuracy
of bone SPECT quantification is affected by the acquisition method, resolution, recon-
struction method, and cross-calibration method of the device [10-13]. Acquisition
methods, such as the step and shoot mode (SSM) and continuous mode (CM) [14], are
commonly used for SPECT. SwiftScan (GE Healthcare, Milwaukee, WI, USA) [15-18]
SPECT is a recently released scanning technique with data acquired when the detec-
tor is stationary and when it moves from one view to the next [19]. Thibault et al. [17]
reported that the GE-developed SwiftScan with low-energy high-resolution sensitivity
(LEHRS) collimator exhibited improved sensitivity compared to that of LEHR collima-
tor. Shibutani et al. [18] reported that the SwiftScan planar and SPECT with LEHRS col-
limator have high sensitivity while maintaining the spatial resolution compared with the
conventional SPECT system. Several clinical studies have shown the potential of Swift-
Scan SPECT in reducing acquisition time. Bailly et al. [16] and Picone et al. [20] showed
the potential for a 25% reduction in acquisition time without degradation of image qual-
ity and quantitation in dopamine transporter and bone, respectively. However, to our
knowledge, no studies so far have investigated the effect of acquisition time in SwiftScan
using a phantom in quantitative bone SPECT. This study therefore aimed to clarify the
effect of acquisition time for SwiftScan on the image quality and quantitative value of
quantitative bone SPECT in comparison with SSM.

Methods

Phantom

The SIM? Bone Phantom (Kyoto Kagaku, Kyoto, Japan) [15, 21] was used. This phantom
can reproduce tumor bone area in the vertebral body with four different diameters (13,
17, 22, and 28 mm) using the whole vertebral body as reference (diameter and length of
36 mm and 35 mm, respectively) (Fig. 1). The *™Tc activity concentrations of the nor-
mal vertebras, tumor, and mediastinum of the phantom filled with **™Tc were 50, 300,
and 8 kBq/mL, respectively [15]. The lung insert was not filled with radioactive material.
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Fig. 1 Overview of the SIM? phantom and enclosed radioactivity concentration

Acquisition and reconstruction of SPECT/CT imaging

Phantom SPECT/CT images were acquired using Discovery NM/CT 860 (GE Health-
care) with a LEHRS collimator. For the dual-energy window scatter correction (SC)
method (scatter weighting factor k was 1.10), the primary and scatter window acqui-
sitions were 140 keV +10% and 120 keV +5%, respectively. The matrix size for the
acquisition was 128 x 128, the magnification ratio was 1.0, the pixel size was 4.42 mm,
and the projection number was 60 (step of 6°); automatic proximity was used, and
the images were acquired with SwiftScan and SSM. The acquisition time was 6, 10,
30, and 60 s/view for SSM. In SwiftScan SPECT, counts are also acquired during 6°
step detector rotation; 0—3°counts were added to the previous position view and
3—6°counts were integrated into the next position view. Thus, acquisition time per
projection for SwiftScan was added to the detector rotation time (approximately 4 s
per view) to that of SSM. Here, the scan time was defined as the start of projection
data acquisition to its end. The scan times for SwiftScan SPECT and SSM were 5 min
4's,7 min 4 s, 17 min 4 s, and 32 min 4 s. The scans were performed in increasing
order of scan times, and the counts and quantification values obtained were decay-
corrected by the elapsed time from the start time of the first scan. CT images for
attenuation correction (AC) were acquired at 120 kV and 30 mA with a 512 x 512
matrix, 1.675 pitch, and 1.0 s rotation and reconstructed at a 1.25 mm slice thickness
with adaptive statistical iterative reconstruction (SS80 Slice 80%). All acquired pro-
jection images were reconstructed using a three-dimensional iterative ordered subset
expectation maximization algorithm considering the CT-based AC, dual-energy SC,
and resolution correction (Evolution for bone, GE Healthcare) without a noise reduc-
tion filter. The various combinations of the number of subsets and iterations were 10
(fixed) and 1-10, respectively. After reconstruction, a quantitative analysis software
(Q.Volumetrix, GE Healthcare) was used to automatically resample both the CT and
SPECT images to a voxel size of 2.21 x 2.21 x 2.21 mm? prior to setting the volume
of interest (VOI). This software calculates quantitative values using the planar sensi-
tivity-based calibration method [13, 22, 23]. In this study, the Q.Volumetrix used was
designed to calculate quantitative values without noise reduction filters. Therefore, all
SPECT image quality evaluations were performed using SPECT images without noise
reduction filters.



Shiiba et al. EINMMI Physics (2022) 9:48 Page 4 of 14

N ]_ normal area
tumor area—f ---s--

5‘/ (®17 mm) a3

.
spinal process __, ... -
n (FWHM)
Axial (tumor area) Sagittal Axial (normal area)

Fig. 2 Settings of the region of interest for evaluating image qualities

System planar sensitivity

The system planar sensitivity was measured using the automatic mode provided by the
manufacturer (GE Healthcare). A plastic petri dish with *™Tc solution (124.4 MBq)
was placed on styrene foam (10 cm thickness) at the collimator surface, and the image
was acquired from the anterior and posterior views. The primary and scatter window
acquisitions were 140 keV +10% and 120 keV £ 5%, respectively. The system planar
sensitivity was calculated using the following formula:

system planar sensitivity (cps/MBq) = (CP—kCS) /AT (1)

where A is the decay-corrected activity at the start time of acquisition, T is the acquisi-
tion time, k is the scatter weighting factor, and C, and C; are the averages of the total
counts in the anterior and posterior images for the primary and scatter windows, respec-
tively. The measured system planar sensitivity was 88.4 cps/MBq.

Convergence of quantitative values

To determine the optimal number of iterations, the convergence of 5- and 32-min acquisi-
tion was assessed. Based on the CT images, sphere-shaped VOIs were drawn at the center
of each tumor bone area (28-mm hot sphere). The sizes of the VOIs were 80% of that of
each hot sphere. The measured maximum and mean radioactivity concentrations (MBq/
mL) were obtained using Q.Volumetrix.

Evaluation of count statistics and image quality

SPECT images obtained from each acquisition method were compared in terms of normal
bone coefficient of variation (CV), contrast-to-noise ratio (CNR), full width at half maxi-
mum (FWHM), and quantitative value. For measuring image quality indices, a circular
region of interest (ROI) with 80% of the diameter was set in five slices (Fig. 2), including
the normal bone portion of the axial image. Similarly, ROIs were set in a slice with the larg-
est diameter of the 17-mm-diameter tumor area. ROI settings were based on CT images.
The mean count and standard deviation were obtained from the ROIs of tumor and normal

areas. The CV was calculated using the following formula:

Csp

Cnormal

CV =
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where C, ... and Cgp, represent the mean count and standard deviation of the normal
bone area, respectively.
The CNR was calculated using the following formula:

CNR = Crumor — Cnormal (3)
Csp

where C, is the mean count of the tumor area.

tumor

The effect of scan time on the count statistics of the tumor bone areas was investigated
under the optimum number of iterations. Further, the spinous process line profile curves
were obtained from five slices of the phantom (Fig. 2), and the FWHM was averaged

from those slices using the Prominence processor version 3.1 software [23]

Accuracy of quantification

Based on the CT images, sphere-shaped VOIs were drawn at the center of each tumor
bone area (13-, 17-, 22-, 28-, and 36-mm hot spheres). The sizes of the VOIs were 80%
of that of each hot sphere. The measured mean radioactivity concentration (MBq/mL)
was obtained using Q.Volumetrix. The error between the true and measured radioactiv-
ity concentrations at each tumor bone area was calculated using the following formula.

Arge—A
Error (%) = Arre—Aseect) 00 (4)

ATrue
where A, . represents the radioactivity concentration in the tumor bone area of the
phantom and Agpp -1 represents the mean radioactivity concentration in the tumor bone
area obtained from the SPECT image. Here, Ay, was 300 kBq/mL.
In addition, to evaluate overall quantitative accuracy, the mean absolute error (MAE)
of the measured radioactivity concentration for each examination time of SSM and
SwiftScan SPECT was calculated.

n

1
MAE=- > | ATrue — AjssPECT | (5)
i=13,17,22,28,36

where # represents the number of tumor bone regions and A; sppc1 represents measured
mean radioactivity concentration in tumor bone sphere size of i mm.

Results

Convergence of quantitative values

Figure 3a, b shows the variation in the concentration of radioactivity when the number
of iterations was varied. The maximum radioactivity of the SSM at an acquisition time of
5 min increased with an increasing number of iterations. On the other hand, the maxi-
mum radioactivity of SwiftScan SPECT tended to decrease more than iteration 2. The
mean radioactivity concentration showed that SwiftScan was slightly closer to the actual
concentration of radioactivity (dashed line). For both acquisition methods, the average
radioactivity concentration converged at five iterations (Fig. 3a). In the 32-min acquisi-
tion (Fig. 3b), the maximum radioactivity concentration for SSM and SwiftScan SPECT
was close to the actual radioactivity. The mean radioactivity concentrations were similar
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for both and converged at iteration 5. Based on these results, the iteration was deter-
mined to be 5.

Image quality

CVand CNR

Figure 4a, b shows the CV of SwiftScan SPECT and SSM, respectively, at different itera-
tions. The CVs of short-time acquisitions in SwiftScan SPECT (Fig. 4a) and SSM (Fig. 4b)
were higher than those of longtime acquisitions. Both acquisition methods showed a
monotonous increase in the number of iterations from approximately 60. The difference
in the CVs of SSM between the short-time and longtime acquisition increased with an
increasing number of iterations (Fig. 4b).

Figure 5a, b shows the changes in CNR of SwiftScan SPECT and SSM, respectively,
at different iterations. The CNR of both acquisition methods increased with an increas-
ing number of iterations, reaching its highest value at the fifth iteration and tending to
decrease subsequently. In SSM, the CNRs for the 17- and 32-min acquisitions were simi-
lar (Fig. 5b).
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Table 1 Comparison of image quality indices and quantitative accuracy between SSM and
SwiftScan SPECT

Scantime CV CNR FWHM (mm) MAE
(min)

SwiftScan SSM SwiftScan SSM SwiftScan SSM SwiftScan SSM
5 0.15 0.18 5.01 3.55 147+£19 135+1.6 388 41.8
7 0.14 0.16 6.13 5.65 148+1.7 144+18 384 40.8
17 0.12 0.11 13.8 15.7 13612 135£13 488 47.2
32 0.10 0.10 15.8 154 1444+06 1424+06 481 49.8

SSM step and shoot, CV coefficient of variation, CNR contrast-to-noise ratio, FWHM full width at half maximum, MAE mean
absolute error

The CV and CNR for SwiftScan and SSM tended to improve with increasing scan
times (Table 1). The CV of SSM was higher than that of SwiftScan SPECT in the short-
time scan; however, it was similar to that of SwiftScan SPECT in the longtime scan. The
CNR of SwiftScan SPECT was higher than that of SSM in the short-time scan. However,
there was no consistent trend between SwiftScan SPECT and SSM for longtime scans.

Count statistics

Figure 6 shows the effects of scan time for SwiftScan SPECT and SSM counts in a 17-mm
sphere. The mean counts of both SwiftScan SPECT and SSM increased logarithmically
with increasing examination time. The mean counts of SwiftScan SPECT were higher
than those of SSM; the differences in mean counts between SwiftScan SPECT and SSM
were 31.3%, 21.2%, 9.3%, and 1.8% for 17-mm spheres at acquisition times of 5, 7, 17, and
32 min, respectively. The trend was similar for other tumor sphere sizes.

FWHM

The line profile curves are illustrated in Fig. 7. In both methods, the amplitude of the
background part was higher in the short-time scan than in the longtime scan (Fig. 7a,
b), and this trend was more pronounced for SSM (Fig. 7b). A comparison of FWHM
for SwiftScan and SSM is shown in Table 1. The FWHM for SwiftScan SPECT (13.6—
14.8 mm) and SSM (13.5-14.4 mm) was similar regardless of scan time. Both acquisition
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Fig. 6 The phantom images of various acquisition time using SwiftScan SPECT and step and shoot mode
(SSM). The upper row shows SwiftScan SPECT and the lower row shows SSM

12000

10000

8000

6000

Mean counts

4000

2000

SwiftScan

y=42114n(x)-44213 | ==
R2=0.9813  § e

Step and shoot

y = 4630.3In(x) - 5968.9
R2 = 0.9961

5 10 15 20 25 30
Scan time (min)

35

Fig. 7 Relationships between scan time and mean counts. The solid line indicates SwiftScan SPECT and the
dashed line indicates step and shoot mode (SSM). Error bar shows standard deviation

methods showed a tendency for the variability in FWHM to increase as the scan time

decreased.

SwiftScan SPECT and SSM images

Figure 8 shows the phantom images for each scan time. In both acquisition methods,

noise was noticeable at short-time scan; however, the image quality improved as the scan

time increased. There was no visually evident difference between the phantom images
obtained by SwiftScan SPECT and SSM over 7-min scan time. However, the uniformity
of the tumor and background area seemed slightly different between SwiftScan SPECT
and SSM at 5-min scan time.
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Accuracy of quantitative value

Figure 9 shows the relationship between measured mean radioactivity concentration for
each diameter of tumor bone area and acquisition times. The quantitative value of Swift-
Scan SPECT and SSM was similar; the measured mean radioactivity concentration of
both SwiftScan SPECT and SSM decreased as the diameter of the tumor area decreased.
In the small tumor diameter (e.g., 13 and 17 mm), the short-time scan showed a ten-
dency of higher radioactivity concentration than that of longtime scan. Figure 10
shows the measured radioactivity concentration errors. The errors of quantitative val-

ues in 17-mm spheres at acquisition times of 5, 7, 17, and 32 min were 15.2%, 13.9%,

Scan time (min)
Fig. 9 Radioactivity concentration for each diameter of tumor bone area at various scan times. Circles
indicate SwiftScan SPECT and cross marks indicate step and shoot mode (SSM)
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and shoot mode (SSM)
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27.6%, and 26.1%, respectively, for SwiftScan SPECT and 19.3%, 9.4%, 28.0%, and 27.4%,
respectively, for SSM. Both methods indicated an increasing error as tumor diameter
size decreased; above 22 mm, the short-time scan showed similar or larger errors than
the longtime scan, whereas at 13 and 17 mm, the short-time scan showed more minor
errors. The MAE of measured radioactivity concentration for SwiftScan SPECT and
SSM was as follows: 5 min, 38.8 and 41.8; 7 min, 38.4 and 40.8; 17 min, 48.8 and 47.2;
and 32 min, 48.1 and 49.8 (Table 1).

Discussion

This study investigated the effects of scan time for SwiftScan in quantitative bone SPECT
using a phantom. SwiftScan SPECT showed a trend toward superiority over SSM in
count statistics and image quality in short-time scans. In addition, SwiftScan SPECT was
similar to or better than SSM in quantification regardless of the scan time. These results
suggest that SwiftScan SPECT provides the same or better image quality and quantifica-
tion as SSM in short scan time quantitative bone SPECT examination.

The mean SPECT counts of SwiftScan SPECT tended to be higher than those of SSM
for short-time scan. In addition, the CV of SwiftScan SPECT was lower than that of SSM
for short-time scan, but the CVs of both methods were equivocal for longtime scan. This
could be because SwiftScan SPECT adds the count of detector rotation time (approxi-
mately 4 s/view, total 120 s) to the SSM. When the scan time was 5 min, SwiftScan
SPECT increased the acquisition time by 1.67 times (6 s/view + 4 s/view) compared with
SSM (6 s/view), whereas when the scan time was 32 min, SwiftScan SPECT increased
the acquisition time by approximately only 1.07 times (60 s/view + 4 s/view) compared
with SSM (60 s/view). Cao et al. [19] compared the image quality of simulated continu-
ous SSM (CSSM) with that of SSM through simulation experiments and reported that
CSSM was comparable to SSM for longtime acquisition, but for short-time acquisition,
CSSM was superior to SSM as the image quality was substantially improved. SwiftScan
SPECT also includes blurring while the detector moves to the next acquisition position.
Therefore, it is assumed that the CV of SwiftScan SPECT reflects the increase in count
statistics and the blurring effect resulting from the detector movement.

The CNR of SwiftScan SPECT was higher than that of SSM in short-time scan. How-
ever, the CNR of SSM was similar to or higher than that of SwiftScan SPECT in longtime
scan. This finding could be attributed to the same reason as described above for CV: In
the short-time acquisition, the effect of the added counts during detector movement in
SwiftScan was significant. The acquisition parameters, such as the number of projections
and acquisition time, are less relevant in regions with high-count statistics (e.g., in the
tumor area) compared with regions with low-count statistics (e.g., in the background)
[13]. The extended acquisition time per view of the SwiftScan SPECT compared with
the SSM would result in suppressed background noise, thereby improving CNR. There-
fore, SwiftScan SPECT is more advantageous than SSM for short-time scans because
the image quality can be improved by summing up the counts during the detector rota-
tion time. However, for longtime scans, there might be no advantage in using SwiftScan
SPECT instead of SSM.

In the FWHM evaluation, although SwiftScan SPECT showed a slightly higher FWHM
at all scan times than SSM, the difference was 0.1-1.2 mm and was not significant. In
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quantitative bone SPECT, spatial resolution is an important factor because it can reduce
the underestimation of small tumor bone uptake due to the partial volume effect [24].
Matsutomo et al. [25] reported no difference in FWHM between continuous repetitive
rotation acquisition and SSM. Our results are similar to previous study results. A ten-
dency toward more significant variability in FWHM was observed for both methods
when the scan time was short. This trend was strongly influenced by background noise
as shown in the line profiles. In particular, a divergence was noted between long and
short scan times in the line profiles of SSM compared with SwiftScan SPECT. As with
CV, the profile curves for SwiftScan SPECT might reflect the effects of increased count
statistics and blur due to the movement of the detector.

To assess the convergence of the radioactivity concentrations for short- and longtime
acquisitions, we fixed the reconstructions to 10 subsets and varied the iterations. The
results showed that the mean radioactivity concentrations of SSM and SwiftScan SPECT
converged at more than five iterations. No difference in the convergence between the
two acquisition methods was observed during the longtime acquisition. Interestingly,
the mean radioactivity concentration of SwiftScan tended to be closer to the actual value
for short-time acquisition. Furthermore, with an increasing number of iterations, the
maximum concentration of radioactivity of SwiftScan SPECT tended to be close to the
actual radioactivity concentration. This finding could be attributed to the superiority of
SwiftScan SPECT over SSM in count statistics, as the variation of the maximum and
mean radioactivity concentration with the number of iterations in the SwiftScan SPECT
short-time acquisition showed a similar trend to that in the longtime acquisition. A pre-
vious study reported that the convergence of SPECT with a tumor-to-background ratio
of 9.7:1 and an acquisition time of 20 s per projection converged with an iteration num-
ber of 9 on hot spheres larger than 17 mm [26]. The authors of that study also found that
using a higher than optimum number of iterations resulted in overestimation of and/or
variation in the maximum radioactivity concentrations. In our study, we set the number
of iterations for a 28-mm sphere based on the previous study [10]. It should be noted
that the optimal number of iterations may be influenced by the noise level and size of the
ROI; thus, further research is warranted.

SwiftScan SPECT and SSM were similar in quantitative value comparison regard-
less of scan time. A previous study has reported that SwiftScan SPECT does not affect
quantification in clinical bone quantitative SPECT, even with 25% less acquisition time
than SSM [20]. These results support the use of SwiftScan SPECT to reduce examina-
tion time or injection radioactivity. Conversely, in both SwiftScan SPECT and SSM, the
measured mean radioactivity concentration of small diameter (13 and 17 mm) for the
short-time scan was higher than that of the longtime scan. The reconstruction pack-
ages with resolution correction based on collimator—detector response [27] that we have
used have been found to produce edge and oscillation artifacts on spheres with homo-
geneous radioactivity distribution [28]. When sphere size decreases, the edge artifacts
come very close to each other and eventually merge, resulting in considerably high activ-
ity in the center of the sphere [27-29]. The quantitative analysis software accompanying
the SPECT/CT system used in this study was designed to calculate quantitative values
without noise reduction filters. Therefore, the noise reduction filter was not used for all
SPECT images. The quantitative values of a small sphere in a short-time scan may have
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been overestimated due to the extremely high noise level and the effect of edge artifact
in the VOLI. This might have led to an underestimation of the quantitative value error for
short-time acquisitions and smaller MAEs for short-time acquisitions than for longtime
acquisitions. Collarino et al. [26] reported that changing the threshold value when set-
ting the VOI using the isocontour method altered the quantitative value. The setting of
the VOI affects the quantitative values, and further studies are needed to achieve accu-
rate and reproducible quantitative values.

In quantitative bone SPECT, attempts to reduce acquisition time are being investi-
gated. Ichikawa et al. [30] showed that the 3-min acquired SPECT with ordered subset
conjugate gradient minimizer reconstruction algorithm could maintain equivocal image
quality and quantification as a 9-min acquisition. Although the reconstruction algorithm
currently depends on the vendor, there is a possibility of further reducing the acquisition
time and/or improving image quality and quantification by applying a more advanced
reconstruction algorithm to SwiftScan SPECT. Moreover, SwiftScan SPECT may reduce
the total examination time if the image quality and quantification are sufficient. Reduc-
ing the examination time and obtaining quantification and image quality comparable
to that of SSM would reduce the possibility of patient motion and mental and physical
distress.

This study has several limitations. First, the effect of the change in the acquisition time
and radioactive concentration level was not investigated in detail because it was a phan-
tom experiment. Therefore, it is necessary to investigate the detailed acquisition time
variation by simulation. Second, no comparison with the CM acquisition was performed.
Because continuous acquisition is used in many SPECT/CT devices, a comparison is
necessary. Lastly, there is a lack of clinical study. It is necessary to examine whether the
results of phantom experiments are equivalent to those in clinical practice.

Conclusions

SwiftScan in quantitative bone SPECT showed similar to or better quantitative perfor-
mance than the SSM. Furthermore, the count statistics of SwiftScan SPECT were supe-
rior to those of SSM, improving the image quality. However, the improvement in image
quality appears to be limited to short-time scans. Therefore, using SwiftScan SPECT
instead of the short-time scan SSM scanning protocol in clinical practice might pro-
vide higher-quality diagnostic images. The results of this study could provide important
information for using SwiftScan for quantitative bone SPECT.

Abbreviations

SPECT Single-photon emission computed tomography
SSM Step and shoot mode

[@Y] Continuous mode

CSSM Continuous step and shoot mode
LEHR Low-energy high-resolution

LEHRS Low-energy high-resolution sensitivity
cv Coefficient of variation

CNR Contrast-to-noise ratio

cT Computed tomography

FWHM Full width at half maximum

RC Recovery coefficient

SV Standardized uptake value

AC Attenuation correction

SC Scatter correction
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SPECT/CT  Single-photon emission computed tomography/computed tomography

OSEM Ordered subset expectation maximization
ROI Region of interest

VOI Volume of interest

MAE Mean absolute error
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