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Abstract

Purpose Myocardial perfusion imaging (MPI) with **™Tc-
sestamibi (sestamibi) SPECT and rubidium-82 (**Rb) PET
both allow for combined assessment of perfusion and left
ventricular (LV) function. We sought to compare parameters
of LV function obtained with both methods using a single
dipyridamole stress dose.

Materials and methods A group of 221 consecutive patients
(65.2+£10.4 years, 52.9% male) underwent consecutive
sestamibi and ®*Rb MPI after a single dipyridamole stress
dose. Sestamibi and **Rb summed rest (SRS), stress (SSS)
and difference (SDS) scores, and LV end-diastolic (EDV)
and end-systolic (ESV) volumes and left ventricular ejection
fraction (LVEF) were compared.

Results Bland-Altman analysis showed that with increasing
ESVand EDV the difference between the two perfusion tracers
increased both at rest and post-stress. The mean difference in
EDV and ESV between the two perfusion tracers at rest could
both be independently explained by the *2Rb SDS and the
sestamibi SRS. The combined models explained approximate-
ly 30% of the variation in these volumes between the two
perfusion tracers (R*?=0.261, p=0.005; R*=0.296,
p<0.001, for EDV and ESV respectively). However, the mean
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difference in LVEF between sestamibi and *?Rb showed no
significant trend post-stress (R*=0.001, p =0.70) and only a
modest linear increase with increasing LVEF values at rest
(R?=0.032, p=0.009).

Conclusions Differences in left ventricular volumes between
sestamibi and **Rb MPI increase with increasing volumes.
However, these differences did only marginally affect LVEF
between sestamibi and **Rb. In clinical practice these results
should be taken into account when comparing functional de-
rived parameters between sestamibi and **Rb MPI.

Keywords Myocardial perfusion imaging - Single-photon
emission computed tomography - Positron emission
tomography - Stress ejection fraction

Introduction

Myocardial single-photon emission computed tomography
(SPECT) using technetium-99 m (°*™Tc) labeled tracers is a
widespread imaging modality for assessing myocardial perfu-
sion and left ventricular function. However, its power to diag-
nose and evaluate the extent of disease in patients who are
suspected for coronary artery disease (CAD) or in those with
already established CAD is mainly hampered by its somewhat
low specificity, limited spatial resolution, and difficulties for
absolute quantification. To overcome these limitations of
SPECT-assessed myocardial perfusion, attempts have been
made with a varying degree of success, including the use of
attenuation correction and scatter correction, new crystal and
collimator systems, advanced processing software [1, 2].
However, the majority of these (technical) SPECT related
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limitations can be overcome with positron emission computed
tomography (PET).

Cardiac PET myocardial perfusion imaging is being per-
formed clinically with tracers such as N13-ammonia ('*N-
NH;) and rubidium-82 (*’Rb). Besides having a more favor-
able radiation exposure profile [3], PET myocardial perfusion
provide improved image contrast and allows for quantitative
measurements of myocardial blood flow and coronary flow
reserve. In addition, PET myocardial perfusion has a high
diagnostic accuracy [4—7]. Important to realize is that the spa-
tial resolution of PET images is directly related to the positron
range. The higher the energy of the emitted positron, the lon-
ger it travels away from the source before annihilation and the
worse the resolution of the imaged target will be. In other
words the shorter the positron range, the better the spatial
resolution and image quality (‘*F: 1.03 mm; "*N-NH;.
2.53 mm; SO-water: 4,4 mm; and 82Rb: 8,6 mm) [8].
Because of its relatively long positron range the spatial reso-
lution and image quality of ®*Rb PET is not so superior to
SPECT.

Beyond the physical characteristics, which provide better
image quality and shorter examination duration, some PET
tracers allow for the assessment of left ventricular function
during or directly after the stress test. In contrast, SPECT
stress imaging is usually performed with some delay after
completion of stress testing. During this delay, left ventricular
hemodynamic and functional changes that occurred during
stress may recover partially or completely to baseline, poten-
tially leading to an underestimation of disease severity.

Differences among studies obtained with *Rb PET imag-
ing and SPECT tracers have been described. A study compar-
ing the sensitivity, specificity, and accuracy of thallium-201
and ¥*Rb after a singular stress test analyzed relative perfusion
but did not address possible differences in left ventricular
function [5]. There are data that show that there are intra-
individual differences in relative perfusion and functional left
ventricular parameters between sestamibi SPECT and **Rb
PET [4]. However, these results are hampered by the fact that
the data were obtained with separate and sequential stress
tests. Therefore, the aim of this study was to compare left
ventricular function obtained with sestamibi SPECT and
%2Rb PET using a single stress test and to verify whether the
presence of perfusion defects is associated with differences in
left ventricular function in response to stress.

Materials and methods
Patient population
The study included 221 consecutive patients who were clini-

cally referred for pharmacological stress myocardial perfusion
scintigraphy. The study was approved by the local institutional

review board and conducted according to the principles of the
International Conference on Harmonization—Good Clinical
Practice. All patients provided written informed consent.

Patients were instructed to fast for 4 h, not to consume
caffeine for 24 h and, when possible, to stop oral beta-
blockers and calcium channel blockers for 3 days, theophyl-
line or theophylline-containing medication for 36 h, and long-
acting nitrates for 6 h before the examinations.

Study protocol

Patients underwent "*Rb PET and sestamibi SPECT using a
single stress test (Fig. 1). ECG was continuously monitored;
blood pressure was measured before dipyridamole infusion, at
the second minute, at the end of infusion, and after 10 min of
dipyridamole infusion.

Two low-dose CT scans were performed after normal end-
expiration before rest *?Rb dose and after stress *’Rb images
to correct for attenuation of the photons. Rest and stress **Rb
images (gated to the patients’ ECG) were acquired in a
Gemini-TOF 64 slice system (Philips Medical Systems,
Cleveland, OH, USA) in list-mode format.

Rest and stress sestamibi acquisitions were ECG-gated ob-
tained on a Cardio 1 MD system without attenuation correc-
tion (Philips Medical Systems, Cleveland, OH, USA) using a
step-and-shoot protocol. Sixty- four images were acquired in a
semicircular orbiter (25 s per projection for rest and 20 s for
stress studies) using a 64x64 matrix and eight frames per
cardiac cycle using low-energy, high-resolution collimators,
140 keV photopeak, and a 15% window.

Image reconstruction and processing

SPECT images were reconstructed using iterative ordered
subset expectation maximization (OSEM) with 12 iterations
and a 0.65 Butterworth filter.

PET images were reconstructed using a 3-dimensional
row-action maximum likelihood algorithm (3D-RAMLA)
with three iterations and 33 subsets. **Rb images were evalu-
ated for spatial misalignment between CT and PET and were
manually corrected if necessary.

After reconstruction, both SPECT and PET images were
analyzed using the same commercial software package
(Cedars Sinai QPET and 4D QGS, version 2012.2). With this
package end-diastolic (EDV), end-systolic (ESV) left ventric-
ular volumes at rest and stress (in mL), LVEF at rest and stress
(in percentage units) were determined for both perfusion
tracers.

Image interpretation

Reconstructed images were reoriented according to the heart
axes and visually reviewed by two experienced observers
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Fig. 1 Sestamibi SPECT and
82Rb PET using a single stress test
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unaware of clinical data. A third opinion was obtained when
consensus was not reached. Relative perfusion was evaluated
using a 5-point score (0 = normal, 1 = mildly decreased uptake,
2 =moderate, 3 =severely decreased uptake, 4 =no uptake)
and a standard 17-segment model [9].

Summed scores obtained from rest (SRS) and stress (SSS)
images as well as the difference score (SDS) between stress
and rest were calculated for both SPECT and PET.

Statistical analysis

All continuous variables are expressed as mean + standard
deviation. Differences in mean values were compared with a
(paired) student ¢-test. Bland-Altman analysis was used to
compare the differences between SPECT and PET in perfu-
sion and functional left ventricular parameters post-stress and
at rest.

Multivariate linear regression analysis was performed to
determine possible independent predictors (i.e. age, gender,
body mass index, delay between stress injection, SSS, SRS,
and SDS) of the mean differences between SPECT and PET
derived functional parameters (i.e. LEVF, ESV, and EDV).
The overall goodness-of-fit for each model was expressed as
the adjusted R?. The F-test was used to assess whether a model
explained a significant proportion of the variability. A p-value
<0.05 was considered to indicate a statistical significance.

@ Springer

All statistical analyses were performed using the software
package SPSS, version 22.0.0.2 (IBM® SPSS® Statistics,
Chicago, IL, USA).

Results
Study population

A group of 221 consecutive patients (65.2 + 10.4 years, 52.9%
male) underwent consecutive 82Rb and sestamibi MPI after a
single dipyridamole stress dose. The majority of patients was
referred for the primary evaluation of chest pain (angina or
equivalent, n = 122; 55.2%) or the evaluation of known coro-
nary artery disease [n=87; 39.4%, including those with a
previous PTCA (n=26) and those with a previous CABG
(n=22)]. Only a minority of patients was referred in the con-
text of preoperative risk evaluation (n=12, 5.4%).
Demographic and hemodynamic data of this population are
displayed in Table 1.

Differences in perfusion

Although there were small but statistical significant dif-
ferences in both SRS and SDS, there was no statistical
significant difference in SSS between the sestamibi and
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Table 1 Demographic data and hemodynamic response to
pharmacological stress with dipyridamole in the study population
(n =221 patients)

Age, years (mean = SD) 65.2+104
Male sex (n, %) 117 (52.9)
Body mass index 284+5.0
Diabetes (%) 99 (44.6)
Hypertension (%) 191 (86.6)
Dyslipidemia (%) 113 (51.2)
Chronic kidney disease (%) 45 (20.4)
Previous infarction (%) 59 (26.9)
Heart failure (%) 30(13.4)
Smoker/previous smoker (%) 80 (36.1)
Heart rate, beats per minute (mean + SD)

rest 65.5+12.7

dipyridamole 78.0+13.8*
Systolic blood pressure, mmHg (mean + SD)

rest 142.0+23.3

dipyridamole 141.0 +22.60
Diastolic blood pressure, mmHg (mean + SD)

rest 77.0+£12.17

dipyridamole 74.0+12.72
Rate pressure product (mean + SD)

rest 9540.0 +£2484.8

dipyridamole 11023.0+£2730.3*

mean + SD = mean value + standard deviation; * p <0.05 rest versus
dipyridamole

82Rb images (Table 2). Interestingly, Bland-Altman anal-
ysis showed a linear increase in difference between the
sestamibi and *’Rb images with increasing mean SSS
and SRS (i.e. larger scores for the sestamibi perfusion
images with increasing mean values as compared with

Table 2 Mean values and standard deviation of the studied parameters
obtained for sestamibi and 3?Rb studies (7 =221)

Parameter Sestamibi 82Rb Difference ~ p-value
SRS 3.57+6.61 2.35+425 1.22+3.69 <0.001
SSS 4.52+7.48 457+6.12  -0.06+4.25 0.808
SDS 0.95+2.39 2234392 -1.28+3.02 <0.001
Rest LVEF (%) 56.79+1545 55.16+17.37 1.62+11.13  0.042
Stress LVEF (%) 57.23+16.14 60.57+16.54 —-3.39+9.96 <0.001
Rest EDV (mL)  98.96+56.08 87.89+44.23 11.09+21.81 <0.001
Stress EDV (mL) 99.48+£57.56 97.72+45.85 1.72+234 0.403
Rest ESV (mL)  48.85+48.27 43.42+38.75 5.61+16.51 <0.001
Stress ESV (mL) 49.29+49.44  43.1+9.07 6.24+19.53  <0.001

SRS summed rest score, SSS summed stress score, SDS summed differ-
ence score, Rest LVEF left ventricular ejection fraction at rest, Stress
LVEF stress left ventricular ejection fraction, Rest EDV end diastolic
volume at rest, Stress EDV stress end diastolic volume, Rest ESV end
systolic volume at rest, Stress ESV stress end systolic volume

the ®Rb images) (R*=0.107, p<0.001 vs. R*=0.440,
p<0.001, respectively). For the SDS a reversed pattern
between sestamibi and *’Rb images was seen (i.e. lower
scores for the sestamibi perfusion images with increasing
mean values as compared with the ®?Rb images)
(R?=0.306, p<0.001) (Fig. 2).

Of the total perfusion examinations, 144 were scored as
normal (i.e. SSS<3) on sestamibi SPECT and 135 on
82Rb PET (Table 3). On a group level this resulted in a
nonsignificant difference (p =0.106). On an individual pa-
tient level this meant that a change in classification from
normal to abnormal or vice versa occurred in 39 patients.
In 25 patients the score changed from normal on SPECT
to abnormal (SSS>3) on PET and in 14 patients the vice
versa took place. Thirty-two patients were reclassified
when the analysis was limited to only those patients with
a difference in SSS>2 between SPECT and PET. In 22
patients the score then changed from normal on SPECT to
abnormal on PET and in 10 patients the normal PET stud-
ies were classified as abnormal on SPECT. Although there
were differences in volumes between sestamibi SPECT
and *’Rb PET for both normal and abnormal perfusion
images the impact of these differences on the difference
in LVEF was limited (Table 3).

Differences in functional parameters

The mean difference in LVEF between sestamibi and *?Rb
both at stress and at rest was relatively small, but statisti-
cally significant (Table 2). For the mean difference in
stress LVEF between sestamibi and ®°Rb there was no
significant trend or bias with increasing LVEF values
(R*=0.001, p=0.70) (panel A of Fig. 3). Bland-Altman
analysis showed a modest but statistically significant lin-
ear increase in difference between the sestamibi and **Rb
images with increasing LVEF at rest (i.e. larger LVEF
values for the sestamibi perfusion images with increasing
mean values as compared with the ®?Rb images)
(R*=0.032, p=0.009) (panel A of Fig. 4).

Also, for ESV and EDV the mean difference between
sestamibi and ®?Rb both at stress and at rest was relatively
small but statistical significant (Table 2). Bland-Altman
analysis showed for both ESV and EDV, both at stress
and at rest, a linear increase in difference between the
sestamibi and ®’Rb images with increasing mean ESV
and EDV, respectively (i.e. larger scores for the sestamibi
perfusion images with increasing mean values as com-
pared with the ®*Rb images): EDV at stress R*=0.252
(»<0.001) and ESV at stress 0.296 (»p<0.001) (panel B
and C of Fig. 2) and EDV at rest R?=0.316 (»p <0.001)
and ESV at rest R>=0.365 (p <0.001) (panel B and C of
Fig. 4).
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Fig. 2 Bland-Altman plots showing the difference between the SSS (a),
SRS (b), and SDS (¢) plotted against the mean values of these parameters
visually scored on the sestamibi SPECT and %Rb PET images.
Differences were calculated as sestamibi SPECT minus **Rb PET. The
dashed lines indicate the 95% limits of agreement of the mean difference
and the solid angular lines indicates the regression line
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Multivariate regression analysis

Multivariate regression analyses showed that the *Rb SRS,
sestamibi SDS, and age were independent predictors of both
the mean differences in EDV and ESV on stress images
(Table 4). The combined models explained approximately
20% of the variation in the mean difference in EDV and
ESV at stress between both perfusion tracers (R2 =0.236,
p<0.001; R%= 0.202, p<0.001, for EDV and ESV, respec-
tively). The mean difference in EDV and ESV between the
two perfusion tracers at rest could both be independently ex-
plained by the *Rb SDS and the sestamibi SRS (Table 5). As
for the difference in EDV and ESV at rest the combined
models explained approximately 30% of the variation in these
volumes between the two perfusion tracers (R*=0.261, p=
0.005; R?= 0.296, p <0.001, for EDV and ESV, respectively).

None of the other parameters used (i.e. age, gender, body
mass index, delay between stress injection and SSS) were
independent predictors for the mean differences in EDV and
ESV, nor for stress or rest.

Discussion

This study evaluated the differences in functional data and
relative myocardial perfusion imaging between PET and
SPECT in a relatively large patient cohort with known or
suspected CAD referred for myocardial perfusion scintigra-
phy. The design of the study enabled us to study these possible
differences with a single stress test.

The main findings of this study are that differences in left
ventricular volumes between sestamibi and **Rb at stress and
at rest increased with increasing volumes. This trend could be
explained by the presence of reversible perfusion abnormali-
ties on both sestamibi and 5’Rb. However, these differences
had only a limited effect on the LVEF. Moreover, Bland-
Altman analysis showed that there was no trend or bias in
LVEF between the sestamibi and *’Rb images at stress. In
addition, Bland-Altman analysis showed that with increasing
perfusion abnormalities (SSS and SRS) the sestamibi perfu-
sion images had higher values as compared with the *’Rb
images. By contrast the reversibility index (SDS) had lower
scores on the sestamibi perfusion images with increasing
mean values as compared with the *Rb images.

In general PET myocardial perfusion provides better qual-
ity images and has better diagnostic properties (higher sensi-
tivity and specificity) compared with SPECT myocardial per-
fusion studies [10, 11]. However, a major limitation of these
comparative studies is that they were performed in different
patient cohorts or at different time points [10]. Although the
body mass index in these studies was comparable between
populations, patients’ body habitus may have been different
between the studied cohorts. Also, the presence of
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Table 3 Mean values and standard deviation of the functional parameters compared according to normal or abnormal myocardial perfusion

Parameter Sestamibi 82Rb p-value
Normal Abnormal Normal Abnormal Normal Abnormal
(n=144) (n=177) (n=135) (n=286) (SPECT vs PET) (SPECT vs PET)
(SSS<3) (SSS>3) (SSS<3) (SSS>3)

Rest LVEF (%) 61.35+£13.76 48.45+14.96 58.37+16.12 50.16+18.13 0.010 0.974

Stress LVEF (%) 62.29+14.31 47.84+15.19 64.95+14.80 53.71+16.86 <0.001 <0.001

Rest EDV (mL) 84.46 +36.12 125.44 +74.09 80.36 +34.35 99.61 +54.45 <0.001 <0.001

Stress EDV (mL) 85.25+39.87 125.88 +73.96 89.84+£36.27 110.08 +55.80 0.049 0.006

Rest ESV (mL) 35.99£25.81 72.34+67.47 35.49+£25.79 55.76 +50.74 0.014 <0.001

Stress ESV (mL) 36.29+£30.54 73.38£66.28 34.76 £26.38 56.21+£50.70 0.097 <0.001

SSS summed stress score, Rest LVEF left ventricular ejection fraction at rest, Stress LVEF stress left ventricular ejection fraction, Rest EDVend diastolic

volume at rest, Stress EDV stress end diastolic volume, Rest ESV end systolic volume at rest, Stress ESV stress end systolic volume

comorbidities could result in referral bias between the differ-
ent modalities. And last but not least, sometimes perfusion
images were compared using different types of stress [4].
These issues combined could explain, at least in part, the pre-
viously reported differences between PET and SPECT studies
[4, 10].

We found that differences in left ventricular volumes be-
tween sestamibi and ®*Rb could be independently predicted
by the presence of reversible perfusion abnormalities.
However, the negative slope of the regression coefficient
counterintuitively suggests that with increasing amounts of
reversible perfusion abnormalities the differences in volume
between sestamibi and "?Rb decline. At the time of acquisi-
tion, myocardial distribution and uptake of the tracer reflect
perfusion at the time of tracer injection (i.e., exercise, pharma-
cologically induced stress, or rest). However, the acquisition
of left ventricular function reflects real time. In patients with
stress-induced ischemia, left ventricular function may be im-
paired temporarily [12]. The time course for the resolution of
postischemic left ventricular dysfunction is variable [13—16].
Postischemic reversible contractile dysfunction known as
myocardial stunning is common in patients with coronary
artery disease [17-20]. It is, therefore, possible that LVEF
assessed after stress may not reflect basal LVEF [21, 22]. It
is also very likely that the resolution of the postischemic stun-
ning is related with the amount of myocardial ischemia (i.e.
larger amounts of ischemia result in longer time before
postischemic stunning has been resolved). Therefore, the se-
quential imaging (i.e. **Rb followed by sestamibi) after a sin-
gle stress test may have demonstrated larger differences in left
ventricular volumes between sestamibi and *’Rb with smaller
amounts of ischemia in this study.

The relative small differences in perfusion abnormalities
showed larger scores for both sestamibi SSS and SRS perfu-
sion images with increasing mean values when compared to
82Rb images. However, the reversibility index (SDS) showed

a pattern with lower scores for the sestamibi perfusion images
with increasing mean values when compared to the **Rb im-
ages. This means that although the sestamibi images are
scored more severely with increasing perfusion abnormalities,
this did not result in more pronounced amounts of ischemia.
The contrast (difference between stress and rest) on the $°Rb
PET images was more pronounced leading to larger amounts
of visually assessed ischemic myocardium. In part, these dif-
ferences between sestamibi and ®*Rb can be explained by the
intrinsic higher quality of the PET images. This is in line with
the observation of Flotats et al. that *Rb PET offers improved
image quality most likely leading to interpretive confidence
and interreader agreement [4].

On group level there were no statistical significant differ-
ences in the frequency of normal or abnormal perfusion im-
ages. However, looking at the individual patient level classi-
fication changed in 18% when any difference between the two
techniques was considered and in 14% when the differences in
SSS between the two techniques was >2. The clinical impli-
cations of these individual differences could be significant and
impact patients’ clinical outcome. However, the true value of
these discrepancies are best appreciated in relation clinical
outcome. In addition there were differences in volumes be-
tween sestamibi SPECT and ®*Rb PET for both normal and
abnormal perfusion images. These differences in volume also
resulted in statistical significant but relatively small differ-
ences in LVEF.

In this study, the use of a single stress test for both imaging
modalities minimized physiological variables, including the
day-to-day circadian variations, medication and caffeine
blood levels that could interfere with the patient’s hemody-
namic response to dipyridamole. The design made a real head-
to head comparison possible. We realize that there are alterna-
tives to dipyridamole as a vasodilator (i.e. adenosine,
regadenoson) [23] and that more than 50% of patients develop
side effects with dipyridamole (flushing, chest pain, headache,
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Fig. 3 Bland-Altman plots showing the difference between the LVEF
(a), EDV (b), and ESV (c¢) plotted against the mean values of these
parameters assessed on the sestamibi SPECT and ®?Rb PET images
post-stress. Differences were calculated as sestamibi SPECT minus
82Rb PET. The dashed lines indicate the 95% limits of agreement of the
mean difference and the solid angular lines indicate the regression line
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Table 4 Multivariate regression

analysis to determine independent ~ Variables Coefficient b Standard error b p-value
predictors for the differences in
left ventricular volumes between Independent predictors for differences in stress EDV
stress sestamibi and *Rb MPI Constant 17.727 9.007 0.054
Sestamibi SRS 1.709 0.215 <0.001
2Rb SDS -0.991 0.366 0.007
Age —0.296 1.33 0.027
Goodness-of-fit of the model Adjusted R? p-value
0.236 <0.001
Independent predictors for differences in stress ESV
Constant 21.251 7.706 0.006
’Rb SRS 2.026 0.283 <0.001
Age —0.282 0.114 0.014
Sestamibi SDS —-1.024 0.509 0.046
Goodness-of-fit of the model Adjusted R? p-value
0.202 <0.001

SRS summed rest score, SDS summed difference score, Stress EDV stress end diastolic volume, Stress ESV stress

end systolic volume

dizziness, or hypotension). However, the frequency of these
side effects is lower than that seen with adenosine. On the
other hand these side effects last longer (15-25 min) and the-
ophylline or aminophylline (125-250 mg, i.v.) may be re-
quired [24]. But the incidence of high-degree AV and SA
blocks with dipyridamole is lower than that observed with
adenosine (2%) [25]. Summarizing, although dipyridamole
is not the most ideal vasodilator it has been proven to be
relatively safe for clinical use.

Knowledge on repeatability and reproducibility are essen-
tial to have a better understanding of the used parameters (i.e.
perfusion abnormalities and estimates of left ventricular func-
tion). Although these types of analyses were not performed in
the present study there is some data available on this subject.
Johansen et al. showed that in a group of consecutive male
patients with stable angina pectoris interpretive agreement be-
tween two independent observers of sestamibi stress and rest
images was good to excellent. However, the agreement for

Table 5 Multivariate regression

analysis to determine independent Variables Coefficient b Standard error b p-value
predictors for the differences in
left ventricular volumes and Independent predictors for differences in EDV at rest
function between sestamibi and Constant 6.863 1.585 <0.001
““Rb MPI at rest Sestamibi SRS 1713 0.197 <0.001
’Rb SDS -0.959 0.338 0.005
Goodness-of-fit of the model Adjusted R? p-value
0.261 <0.001
Independent predictors for differences in ESV at rest
Constant 1.957 1.172 0.096
Sestamibi SRS 1.833 0.146 <0.001
2Rb SDS —0.664 0.250 0.008
Goodness-of-fit of the model Adjusted R? p-value
0.296 <0.001
Independent predictors for differences in LVEF at rest
Constant —12.596 4.824 0.01
Age 0.226 0.071 0.002
’Rb SRS -0.359 0.174 0.04
Goodness-of-fit of the model Adjusted R? p-value
0.056 0.04

SRS summed rest score, SDS summed difference score, Rest EDV end diastolic volume at rest, Rest ESV end

systolic volume at rest
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segmental scoring was moderate to good [26]. In another
study, quantitative analysis of **™Tc-sestamibi myocardial
perfusion SPECT was compared with experienced observers.
As expected the operator independent quantification method
showed no variation in outcome. The quantification method
showed a moderate agreement with individual observers and a
panel analysis for size and severity of perfusion abnormalities.
In addition, the automatic quantification had a similar ability
to assign perfusion abnormalities to the diseased coronary
artery as compared to an expert panel [27]. Comparison of
three commercially available software packages for measur-
ing left ventricular perfusion and function by gated SPECT
myocardial perfusion imaging showed significant differences
in measuring perfusion abnormalities as well as LV function,
and more importantly in defining small, moderate, or large
ischemic burden [28]. Similar data for semi-quantitative anal-
ysis of ®*Rb PET are not available, but it is most likely that for
82Rb PET these values are in the same range as for sestamibi
SPECT.

A strong point of this study is that the population studied
consisted of patients routinely evaluated for the presence or
extent of CAD irrespective of a clinical subset. The data,
therefore, most likely reflect real clinical life.

This study is limited by the fact that quantitative and an-
giographic data were only available in a minority of the sub-
jects included, making these data not useful for the present
analyses. This implies that the lack quantification of myocar-
dial blood flow, that must be regarded as state-of-the-art, could
not be used as reference. This lack of functional and anatom-
ical data hampered calculation and comparison of diagnostic
accuracy (i.e. sensitivity, specificity, negative and positive pre-
dictive values). However, the choice of an anatomical gold
standard may reduce the real value of functional tests like
SPECT or PET myocardial perfusion imaging and this leads
to greater perceived accuracy for the anatomical tests [29, 30].
However when SPECT and PET myocardial perfusion imag-
ing are directly compared for their diagnostic accuracy to de-
tect angiographically assessed coronary artery disease, a meta-
analysis including 11,862 patients showed a higher sensitivity
of Rb studies [31]. In addition, in the present study, data on
regional wall motion were not compared. Despite these limi-
tations the outcome of the study still seems valid as the objec-
tive of this study was to directly compare LV functional pa-
rameters obtained from sestamibi and *?Rb examinations in a
clinical setting.

Clinical implications

Apart from the technical differences, our data indicate that
there are some differences between sestamibi and ®*Rb studies
that may imply differences in diagnostic and prognostic out-
come, both in patients with suspected or established coronary
artery disease.

@ Springer

Conclusion

There are differences in left ventricular volumes between
sestamibi and "*Rb MPI that increase with increasing vol-
umes. However, these differences did only marginally affect
LVEF between sestamibi and *’Rb. In clinical practice these
results should be taken into account when comparing func-
tional derived parameters between sestamibi and **Rb MPI.
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