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Background. The introduction of a camera-based dose-reduction strategy in myocardial
perfusion imaging (MPI) clinical setting entails the definition of objective and reproducible
criteria for establishing the amount of activity to be injected.

Aim. The aim is to evaluate the impact of count statistics on the estimation of summed-
scores (SS), end-diastolic volume (EDV), end-systolic volume (ESV), and ejection fraction (EF).

Methods. Data rest/stress ECG-gated SPECT (2-day protocol and 8 MBq-kg™") were
acquired with Bright View gamma camera and Astonish algorithm for 40 normal-weight and 40
overweight patients. Assuming that count statistics of shorter acquisition time may simulate that
of lower injected activity, three simultaneous scans (full-time, half-time, and quarter-time scans)
were started at the same time but with different acquisition time/projection (30, 15 and 8 seconds).

Results. A significant difference between SS values of half-time and quarter-time stress scans
was found for overweight group (P = .006). Post hoc test showed significant differences for ESV
(P < .05), EDV (P < .01) and EF (P < .05) between half-time and quarter-time scans for both
patient groups.

Conclusions. The reduction of the count-statistics to a quarter of the MPI reference
influenced negatively the quantification in overweight patients. The decrease of radiophar-
maceutical activity to 25 % of the reference seems practicable for normal-weight patients, while
it is more appropriate an activity reduction limited to 50 % for overweight and obese patients.
(J Nucl Cardiol 2017;24:876-7.)
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Abbreviations EF Ejection fraction

MPI Myocardial perfusion imaging GP General purpose

SSS Summed stress score IR Iterative reconstruction
SRS Summed rest score BMI Body mass index

EDV End-diastolic volume
ESV End-systolic volume
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INTRODUCTION

Several scientific societies have produced recom-
mendations aimed at reducing radiation exposure in
myocardial perfusion imaging (MPI) studies with
advanced software, dedicated detectors, and collimators,
optimized specifically for MPI.'+

Among the various strategies to reduce the patients’
dose, those that can be applied in studies with general-
purpose (GP) gamma cameras are of particular interest
as these cameras have the broadest diffusion.

The introduction of personalized radiopharmaceuti-
cal dosing in the clinical setting entails the definition of
objective and reproducible criteria for establishing the
amount of activity to be administered to each patient.
Such criteria must be founded on the count statistics
threshold of the MPI examination.”

As count statistics depends on both acquisition
time and administered activity, a reduction of count
statistics similar to that of low injected activities can
be simulated by reducing the acquisition time. Based
on this principle, several studies have been conducted
with the aim of investigating potential dose-reduction
strategies.*™°

The cardiac SPECT/CT guideline of the American
Society of Nuclear Cardiology (ASNC), issued with the
Society of Nuclear Medicine and Molecular Imaging
(SNMMI) and the Society of Cardiovascular Computed
Tomography (SCCT), reports that the last generation of
iterative reconstruction (IR) algorithms allows for half-
time or quarter-time acquisition of the MPI scans
performed with GP gamma cameras, while maintaining
or enhancing cardiac image quality.”®

DePuy et al’ reported the clinical results of single-
day MPI protocol with wide beam reconstruction
(WBR) algorithm and ‘quarter-time’ SPECT on a GP
gamma camera. The authors concluded that quarter-time
WBR affords function assessment equivalent to those
obtained with the full-time traditional reconstruction.
However, these authors also highlighted some open
issues when performing ECG-gated ‘quarter-time’
SPECT with GP gamma cameras in obese patients, as
an excessive attenuation of photons by the soft tissues
frequently produces artifactual myocardial perfusion
defect.'*!!

In MPI, common clinical indicators of the diag-
nostic outcome are semi-quantitative indexes of left-
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ventricular perfusion, like perfusion summed stress
score (SSS) and summed rest score (SRS), and
indexes of myocardial functional performance, like
the left-ventricular ejection fraction (EF), the end-
diastolic volume (EDV), and end-systolic volume
(ESV).12 The aim of the current study was to evaluate
the impact of reducing count statistics by varying the
acquisition time (from 100% to 50% and 25% of the
time employed with traditional IR) on the quantifica-
tion of the above clinical indicators, using a GP
gamma-camera (Bright View, Philips) and a last
generation IR algorithm (Astonish™ algorithm), in
two populations, one of normal-weight patients and
another of overweight or obese patients, defined as
such on the basis of their body mass index (BMI).
Statements for a camera-based dose-reduction strat-
egy were also extrapolated.

PATIENTS AND METHODS

Study Design

Among the patients referred in 2014 for a diagnostic
MPI examination to the Nuclear Medicine Unit of the ‘San
Paolo’ Hospital, Milan, Italy, a dataset of exams was
selected on the basis of the following inclusion criteria:
patients had undergone both stress and rest ECG-gated
SPECT with [*°™Tc]Tetrofosmin using a 2-day imaging
protocol, both weight and height of the patient were
recorded and the same expert operator had analyzed the
full-time scan and wrote the medical report. Two groups of
subjects were identified: the first group was formed by 40
consecutive patients with normal weight, defined as a body
mass index (BMI) between 18.5 and 24.9 kg~m72 (normal-
weight group). The second group included 40 consecutive
patients with BMI > 25 kg-m™ 2 (overweight group). All
patients signed an informed consent.

Radiopharmaceutical Injection and
ECG-Gated SPECT Acquisition

In both rest and stress studies, the injected activity was
550 MBq (x10%) in patients weighing less than or equal to
70 kg, while in patients weighing more than 70 kg, the weight
was multiplied by 8 to calculate the activity up to a maximum
of 740 MBq (x10%), in accordance with the diagnostic
reference level established by the Italian law."?

The stress test was performed with incremental loads of
25 W every 2 minutes. Patients exercised until they achieved
>85% of their maximal age-predicted heart rate or they
complained of exercise-limiting fatigue, chest pain, or dysp-
nea. [*°™Tc]Tetrofosmin was injected intravenously at peak
exercise. Patients who were unable to achieve the targeted
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heart rate or exercise were stressed pharmacologically. Dipyri-
damole was infused intravenously (0.56 mg-kg™' in
4 minutes) after an overnight fast, and [gngc]Tetrofosmin
was injected 3 minutes after the end of dipyridamole infusion.
Aminophylline was given 3 minutes after the radiopharma-
ceutical injection. The time between radiopharmaceutical
injection and stress/rest acquisition was 30 minutes or more
in order to reduce the hepatobiliary uptake.

All patients performed an 8 bin/cycle ECG-gated SPECT
acquisition with a GP 2-headed SPECT, BrightView (Philips),
equipped with low-energy high-resolution collimators, on a
64 x 64 matrix with a pixel size of 6.39 mm and over a 180°
arc (64 projections, zoom = 1.46). Scan time per projection
was set to 30 seconds (100% time scan). For each projection,
two other views were acquired concurrently (added views)
lasting 15 and 8 seconds, respectively, allowing the recording
of two additional ECG-gated SPECT studies, i.e., 50% and
25% time scans. The whole acquisition time for the ECG-gated
SPECT was 16 minutes. The two added scans were ECG-gated
SPEC SPECT of 8 and 4.3 minutes, respectively.

SPECT Image Reconstruction and
Quantification

ECG-gated and summed projections were reconstructed
using Astonish™ algorithm with default parameters (3 itera-
tions, 8 subsets, 2 cut-off frequency and 4 it., 8 sub., 1 c.f.,
respectively). No attenuation or scatter correction was applied.

Using Autoquant™™ software (ver. 7.0), an expert operator
evaluated SS, EDV, ESV, and EF for each image set, rest and
stress scans independently considered (17-segment polar map).
As a method to highlight differences in count rate distribution,
the same full-time database of normality was used for the images
obtained by the three scans with different acquisition time.

The same expert operator analyzed the full-time SPECT
and wrote the medical report. A reversible defect was estab-
lished in case of reduced/lack of perfusion in a part of the left
ventricle on stress images that was no more noticeable on rest
images. A fixed defect was defined as a reduced perfusion on
stress images that was evident even on rest images.

Statistical Analysis

The impact of different scan times was assessed by
ANOVA analysis for both the normal-weight and the over-
weight group. A post hoc test (Tukey pairwise for multiple
contrasts) was also performed to identify differences among
the perfusion and functional parameters derived from the
acquisitions with 100, 50, and 25% scan times.

The degree of agreement between 100% and 50% time
scans and between 50% and 25% time scans were evaluated for
SS and EF according to Bland and Altman as the mean of the
differences (bias) + 1.96 x standard deviation (SD) of the
differences (95% limits of agreement between scans). Statis-
tical analysis was performed using the software R (Version
3.0.2, R Foundation for Statistical Computing, Vienna, Aus-
tria). Differences were considered significant when P value
was <.05.
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‘When not mentioned, values are shown as mean + stan-
dard error of the mean.

Patients’ Effective Dose Estimation

Patients’ effective dose was estimated according to
International Commission on Radiological Protection (ICRP)
as follows: 0.008 mSv-MBq~' for a rest study'* and
0.0069 mSv-MBq ™" for a stress study.'” An injected activity
equal to 740 MBq corresponds to 5.92 mSv for the rest exam
and 5.11 mSy for a stress study (~ 11 mSv for both exams).

RESULTS

Study Population

Baseline characteristics of the 80 patients included
in the study are summarized in Table 1. The average
BMI was 23.4 + 0.2 and 29.4 + 0.6 kg-m_2 for normal-
weight and overweight groups, respectively. Two
patients belonged to the class-IIl obese group
(BMI > 40 kg-m~>). In 56 patients, medications were
withheld at least 24 hours before the test for nitrates and
48 hours for calcium antagonists and beta blockers.

In 38 normal-weight patients and 33 overweight and
obese patients, an exercise test was performed. The
remaining nine patients underwent a pharmacological
stress test with dipyridamole.

In the normal-weight group, the mean [**™Tc]Tetro-
fosmin administered activity was 591 + 7 MBq and
588 + 8 MBq for stress and rest exams, respectively. In
29 patients of this group, a radiopharmaceutical activity
equal to 550 MBq (£10%) was injected.

In the overweight group, the mean [**™Tc]Tetro-
fosmin administered activity was 659 =12 and
659 + 13 MBq for stress and rest exams, respectively.
In nine patients of this group, 740 (£10%) MBq was
administered.

The mean effective dose for stress plus rest studies
was 8.8 mSv (range 8.1-11.0 mSv) for normal-weight
patients and 9.8 mSv (range 7.8-11.9 mSv) for over-
weight and obese patients.

Perfusion defects were not observed in 10 normal-
weight and 15 overweight or obese patients. One or
more fixed myocardial perfusion defects were found in
10 normal-weight patients and in 6 subjects in the
overweight group, while one or more reversible defects
were found in 17 normal-weight patients and in 15
overweight subjects.

Perfusion Quantification

In the rest studies, no significant differences were
found between the summed rest scores calculated by
using the full-time, half-time, and quarter-time scan



Journal of Nuclear Cardiology®
Volume 24, Number 3;876-87

Table 1. Description of the patient groups
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Characteristics

Normal-weight group (n. 40)

Overweight group (n. 40)

Age (years)

65.2 (SD 12.8)

64.1 (SD 11.4)

Male (n) 28 26
Weight (kg) 66.2 (SD 6.7) 82.9 (SD 14.2)
BMI (kg-m~?) 23.4 (SD 1.4) 29.4 (SD 4.0)
Stress type (n)

Exercise 38 33

Pharmacologic 2 7
Activity (MBq)

Rest 588 (SD 50) 659 (SD 80)

Stress 591 (SD 47) 659 (SD 74)
Effective dose (mSv)

Rest 4.7 [4.3-6.1] 5.3 [4.1-6.5]

Stress 4.1 [3.7-5.0] 4.5 [3.7-5.8]
Medical report

Negative 10 15

1 reversible defect 13 12

1 fixed defect 9 6

1 rev. defect + 1 fix. defect 3 4

>2 reversible defects 4 3

>2 fixed defects 1 o

data, for both the normal-weight group and the over-
weight group of patients (Table 2).

In the stress exams, no significant differences were
found between summed stress scores calculated by using
the full-time, half-time, and quarter-time scan data only
in the normal-weight patients. On the contrary, the SSS
values of the overweight and obese patients were
significantly different between full-time, half-time, and
quarter-time scans data (P = .006, ANOVA). The post
hoc test demonstrated significantly higher summed
stress scores calculated using 25% time scans compared
to those with 50% time scans (4.3 + 0.7 vs. 4.9 + 0.8,
P = .022), whereas no significant difference was found
between the SSS values calculated using 100% time and
50% time scans (Table 2; Figure 1). Among the 40
overweight or obese patients, 4 patients (10%) with
normal risk on the basis of SSS% value from full-time
scans (SSS% < 5%) showed a worsening of their risk
classification after 75% reduction of acquisition time
(8SS% > 5%). Only one patient of these had already
SSS% above 5% at 50% time reduction.

Moreover, for the overweight and obese patients, a
significant increase in the upper limit of agreement was
found in the Bland and Altman plot of the SSS values
between 50% and 25% time scans (3.52 points with a
95% confidence interval, CI, of 2.71-4.34) compared to

Table 2. Statistical results for SS for normal-
weight and overweight groups of patients in
relation to scan acquisition time

Acquisition SS
time
Patient (% of the
group reference) Rest Stress
Normal- 100% 43+08 7.1+1.1
weight 50% 45+09 73+1.1
25% 45+09 7410
ANOVA: ns ns
Overweight 100% 20+x06 4207
50% 22+07 4307
25% 24+07 4908
ANOVA: ns P = .0056

Reference acquisition time = 16 minutes.
SS, Summed score; P, probability.

that (2.45 points with a 95% CI of 1.80-3.16) between
100% and 50% time scans (Figure 2).

For both groups of patients, a trend in the differ-
ences among the SSS values was not found and the
variability remained consistent across the average SSS
values.
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Figure 1. Summed score (SS) for rest (SRS) and stress (SSS) studies, as a function of acquisition
time (reference = 16 minutes) for normal-weight and overweight groups. Points represent means
and vertical bars represent Fisher’s least significant differences (P = probability from the post hoc

test).

Function Quantification

For normal-weight patients, the results of statistical
analysis showed significant differences among the
scans with different acquisition times for all the
myocardial functional indicators considered in this
study (P < .01, ANOVA), except for EDV values of
stress studies and ESV values of rest studies (Table 3).
Post hoc test showed that all the significant differences
were between half-time scan and quarter-time scan
(P < .05).

Similarly, for the overweight group, the statistical
analysis showed significant differences among the scans
with different acquisition times for all the myocardial
functional indicators (P < .01), except for EDV values
of stress studies. Post hoc test showed that all the
significant differences were between 50% time scan and
25% time scan (P < .05), except for ESV values of rest
exam that showed a significant difference between 100%
time scan and 25% time scan (P = .045). The left-
ventricular EF values of the overweight group showed
the most significant difference (P < .001) between half-
time scan and quarter-time scan, both for rest and stress
studies.

The myocardial functional indicators considered in
this study showed peculiar trends in relation to the
acquisition time of the ECG-gated SPECT scans. Both
for normal-weight and overweight groups, the calculated
value of end-diastolic volume decreased with the
reduction of acquisition time, while the end-systolic
volume slightly increased (Figure 3). Left-ventricular
ejection-fraction, which derives from the EDV and ESV
values found, decreased with lowering of scan duration,

with a very marked trend for the overweight group of
patients (Figure 4).

Bland and Altman plots of EF values between 100%
and 50% time scans and between 50% and 25% time
scans, for normal-weight and overweight groups, are
shown in Figures 5 (rest) and 6 (stress). A trend in the
differences between the EF values obtained from the
different scans was not found, and the variability
remained consistent across the average EF values. The
lower limit of agreement between EF quantifications
significantly decreased among the comparisons. More-
over, for the rest studies of the overweight group, also
the upper limit of agreement significantly increased
from 2.90% (95% CI 1.86%-3.93%) between 100% and
50% time scans, to 4.05% (95% CI 2.48%-5.62%)
between 50% and 25% time scans. Consequently, for the
overweight and obese patients, the agreement interval
between EF values obtained from half-time scan and
quarter-time scan was wider than that between full-time
scan and half-time scan.

DISCUSSION

Myocardial perfusion imaging is a well-established,
highly standardized test to detect significant coronary
artery disease and to risk-stratify patients with regard to
cardiac event-free survival.'® From a diagnostic stand-
point, the reduction of the injected activity into the
patient would be especially critical for stress studies
where the presence, extent, and severity of one or more
perfusion defects could influence the classification of the
patient in a groups of risk for cardiac death and
myocardial infarction.'”'®
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Figure 2. Bland and Altman plots of summed stress score (SSS) values obtained from 100% and
50% time scans (left) and 50% and 25% time scans (right) for normal-weight (above) and
overweight (below) groups. Bias (mean) and limits of agreement (+£1.96 x SD) between the scans
are shown. For the overweight group of patients, the upper limit of agreement (arrows) significantly
increased from 2.45 points between 100% and 50% time scans to 3.52 points between 50% and

25% time scans.

Several strategies can be adopted to contain
patients’ dose in MPIL. Stress-first or stress-only MPI,
as well as low-radiotracer-dose protocols (half-dose or
less than half-dose) using novel scanners, collimators or
software, can significantly reduce patients’ dose com-
pared with standard-dose rest-stress MPI protocol.'® The
use of dedicated cameras equipped with cadmium-zinc-
telluride detectors allows to obtain high diagnostic
performance® with significant reduction in patients’
dose,”' but the availability of such equipment is still
limited.

This is the first study, to our knowledge, that reports
the results of ECG-gated SPECT quantification down to
a quarter of the reference acquisition time taking into
account the patient weight in the radiopharmaceutical
dosing protocol (8 MBq-kg™"' up to 740 MBq) with a

general-purpose gamma-camera (Bright View, Philips)
and a last generation of IR algorithm (Astonish™
algorithm). It has been demonstrated that there is no
additional improvement in image quality with increasing
activity above 750 MBq.?> Although soft tissue attenu-
ation and scatter indeed increase proportional to weight,
BMI, chest circumference, and bra cup size are better
parameters to predict count rate loss.

We previously demonstrated, in an anthropomor-
phic phantom study, that the application of IR
algorithms with resolution recovery and noise reduction
to general-purpose gamma cameras hold the promise of
significantly reducing patient dose until 75% of the
Ref. 23. However, some open issues remain in relation
to the quantification of cardiac perfusion and functional
indicators with such low doses, mostly in the presence of
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Table 3. Statistical results for EDV, ESV, and EF for normal-weight and overweight groups in relation to
scan acquisition time

Acquisition EDV (mL) ESV (mL) EF (%)
Patient time (% of the
group reference) Rest Stress Rest Stress Rest Stress
Normal- 100% 929 +56 923 +6.7 408 +£50 42.1 +6.0 603 +2.1 596+2.2
weight 50% 92.7+56 91.8+6.6 408+5.0 42.3 +6.0 60.0+ 2.0 59.1 +2.2
25% 91.6£55 916 +6.8 41.2+49 43.1 £6.1 59.1 £2.0 583 +2.2
ANOVA: P =.0004 ns ns P =.0056 P=.0040 P = .0007
Overweight 100% 885+5.2 852+5.1 344+4.1 335+4.0 646+ 1.8 64.4+ 1.8
50% 87.6+5.2 84.7+5.1 348+42 339+4.1 64119 638+ 1.9
25% 85.6+5.1 84.0+5.2 353+4.1 347+4.1 626+19 624+ 1.8
ANOVA: P<107> ns P=.0024 P=.0014 P<10™®> P<10°

Reference acquisition time = 16 minutes.
ESV, End-systolic volume; EDV, end-diastolic volume; EF, ejection fraction; P, probability.
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Figure 3. End-diastolic volume (EDV) and end-systolic volume (ESV) for rest and stress studies,
as a function of acquisition time (reference = 16 minutes) for normal-weight and overweight
groups. Points represent means and vertical bars represent Fisher’s least significant differences
(P = probability from the post hoc test).
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Figure 4. Left-ventricular ejection fraction (EF) for rest and stress studies, as a function of
acquisition time (reference = 16 minutes) for normal-weight and overweight groups. Points
represent means and vertical bars represent Fisher’s least significant differences (P = probability
from the post hoc test).
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Figure 5. Bland and Altman plots of left-ventricular ejection fraction (EF) values for rest studies
obtained from 100% and 50% time scans (left) and 50% and 25% time scans (right) for normal-
weight (above) and overweight (below) groups. Bias (mean) and limits of agreement (+1.96 x SD)
between the scans are shown. The upper and lower limits of agreement indicated by arrows
represent values that are significantly different between the plots.
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Figure 6. Bland and Altman plots of left-ventricular ejection fraction (EF) values for stress studies
obtained from 100% and 50% time scans (left) and 50% and 25% time scans (right) for normal-
weight (above) and overweight (below) groups. Bias (mean) and limits of agreement (£1.96 x SD)
between the scans are shown. The lower limits of agreement indicated by arrows represent values

that significantly change between the plots.

overweight and obese patients,” which are very frequent
in stress/rest ECG-gated SPECT.

We chose to evaluate only the fully automated
quantitative analysis of MPI studies using the results of
100% time scans as gold-standard for the perfusion and
functional indicators. Quantitative analysis eliminates
observer variability and bias, it is useful for comparing
sequential MPI studies. This approach is generalizable
to other centers, as it not dependent on the physician
expertise.

The results of this study show that both the SSSs
and SRSs are overestimated following the reduction of
acquisition time, i.e., with lower count statistics, in
particular in overweight group (Figure 1). In fact, a
significant overestimation, on average 14%, of the SSS
values from half-time scan to quarter-time scan was
found for this group of patients. This appears related to

an incorrect quantification of perfusion defects when the
acquisition time drops below 50% of the reference (see
Figure 7 for an example). Defects were more extent,
more severe, or both. These results are not unexpected.
It is well recognized that reduced count density, noisy
scans result in perfusion artifacts. However, as discussed
in the introduction, re-emphasis of this potential limi-
tation with newer reduced count-density techniques is
timely and appropriate.

This is particularly interesting if the diagnostic
outcomes of the two patient groups are compared
(Table 1), as the overweight group presented a lower
number of reversible and fixed perfusion defects than the
normal-weight group (Table 1). Moreover, the perfusion
SSS and SRS values of normal-weight patients resulted
higher than those of overweight and obese patients
(Table 2).
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50% time

25% time

Figure 7. Polar maps (stress study) of a patient of overweight group (male, 91 kg and
27.5 kg-m™?) with a SSS difference of 4 points between 50% and 25% time scans (4 vs. 8

points, respectively).

It is important to underline that a summed score for
the stress exam higher than the real one could produce
the worsening of the diagnostic judgment of the MPI
examination with a subsequent wrong risk-stratification
of the patient with regard to cardiac event-free survival.

We found also an upper limit of agreement between
half-time and quarter-time scan quantification of 3.52
points for SSS (5.2% if we consider SSS% for 17-
segment polar map). We believe that this limit of
agreement is not clinical acceptable as 5.2% is higher
than the width of the groups of risk defined using SSS%
(<5% 1is considered normal or nearly normal and scores
from 5% to 9% are mildly abnormal, 10%-14% mod-
erately abnormal, and >14% severely abnormal).24 As a
consequence, the quantification results of ECG-gated
SPECT with a quarter of the reference acquisition time
could allocate an overweight or obese patient in a worse
group of risk than the 100% time scan. In fact, 4
overweight patients with normal risk on the basis of

SSS% value from full-time scans (SSS% < 5%) showed
a worsening of their risk classification after 75%
reduction of acquisition time (SSS% > 5%).

Finally, we found also a wider agreement interval
for EF of the rest studies between 50% and 25% time
scans respect to 100% and 50% time scans (Figure 5).
Thus, for the overweight and obese patients, the reduc-
tion of count statistics to the quarter of the reference
seems to be inappropriate as it could cause an overall
worsening of the diagnostic judgment of the MPI
investigation.

The confidence in the results of the present study is
based on the fact that the results found for the perfusion
and functional parameters for full-time vs. half-time
comparison are consistent with those previously pub-
lished by other authors using 2-day imaging
protocols. '3

The design of scan protocol used (three simultane-
ous scans with different scan time/projection) permitted
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to extrapolate the results to low-radiotracer-dose proto-
cols, as it maintains the same lost-time due to camera
movement and settling in the resulted three scans. In
fact, it has been demonstrated that this lost-time could
create a discrepancy between acquisition time and
injected activities, as reducing acquisition time appears
to have a more dramatic effect on image quality than a
comparable reduction of injected activity.?’

NEW KNOWLEDGE GAINED

The results of our study showed that the decrease of
injected activity up to 25% of the reference may not
influence the perfusion quantification in normal-weight
patients (patients’ effective dose about 3 mSv for 2-day
imaging protocol), while it is more appropriate an
activity reduction limited to 50% for overweight and
obese patients (patients’ effective dose about 6 mSv).
The adoption of a dose-reduction strategy based also on
the patient BMI may be more suitable than the weight-
based dosing protocol-alone.

LIMITATIONS

In the last generation of IR algorithms, the image
quality is strictly dependent on the specific combination
of gamma-camera and collimators used. Therefore, for
systems other than the one used in the current study,
validations with other clinical studies are necessary.

Moreover, in the current study, attenuation and
scatter corrections were not applied as routinely done in
our center. The application of scatter and attenuation
corrections could lead better image quality perfor-
mance,”> but a nuclear medicine center should be
taking into account that the use of a CT in SPECT/TC
scanners can be associated with a small, but additional
radiation dose to the patients.

Finally, to avoid the introduction of misleading
factors, we used the manufacturers’ recommendations
for IR parameters and the same perfusion databases of
normality for the scans with different count statistics.
The optimization of reconstruction parameters with
count density could provide better diagnostic image
quality for ECG-gated SPECT, while the use of low-
dose perfusion database could provide less perfusion
overestimation.”®

CONCLUSION

The last generation of IR algorithm considered in
this study (Astonish™) allows to decrease the acquisi-
tion time of the MPI stress/rest exams (Bright View
gamma camera, Philips) up to a quarter of the reference
for normal-weight patients (BMI < 25 kg-m~2). On the
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contrary, in overweight and obese patients, the reduction
of acquisition time to a quarter of the MPI reference
influences negatively the perfusion quantification of the
stress studies (worsening of the diagnostic judgment),
even if a weight-based dosing protocol is used. These
results could be applied directly (half/quarter strategy)
or by adopting a proportional relationship between the
injected activity and the BMI of the patient (BMI
moduled strategy) to overcome problem of borderline
patients between the two groups. Further clinical studies
on patients are needed to confirm the full portability of
this BMI-based dosing protocol to the clinical ground.
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