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                    Table 7.3: Results from QGS analysis in studyII. Only the parameters that were
 statistically significantly affected by dual gating are shown.


Parameter No. of frames ECG-gated Dual-gated p
 LVESV (mL) 8 33.3±21.1 34.5±21.4 0.034
 WTSEP(%) 8 37.1±12.3 33.6±10.0 0.008
 WTSEP(%) 16 40.8±12.0 38.6±11.9 0.023
 WTGLB(%) 8 39.0±11.8 36.9±9.4 0.034


SIED 8 0.64±0.05 0.62±0.05 0.006


SIED 16 0.65±0.05 0.63±0.05 0.006


Results are expressed as mean±standard deviation.


LVESV end-systolic volume; WT wall thickening; SEP septal;


GLB global; SI shape index; ED end-diastolic; ES end-systolic.


Table 7.4:Results from phantom image analysis in studyIV.


Contrast MSE(·10−5)


Segment Cubelateral Cubeapical


OSEM (static) 0.6307 0.3209 0.3810 0


OSEM (moving) 0.6050 0.2504 0.3069 8.5406


RBM-OSEM (moving) 0.6342 0.2869 0.3053 2.7190
 JMC-OSEM (moving) 0.6340 0.3423 0.3541 2.0795


MSE mean squared error.


RBM-OSEM in both phantom and patient studies, the effect of motion 
 compensa-tion on LV funccompensa-tional parameters was studied by comparing data from 
 TOSEM-reconstructed images to data from JMC-OSEM-TOSEM-reconstructed images.


QGS analysis results are presented in Table 7.5. Respiratory motion 
 compen-sation increased LVEDV and LVESV and decreased LVEF (p < 0.001). Moreover,
 lateral, inferior and global wall motion and inferior and septal wall thickening (p


< 0.05) were decreased. In addition, motion compensation increased phase angle
standard deviation (p<0.05), and decreased perfusion values in lateral, septal and
apical walls (p<0.05).


Table 7.5:Results from QGS analysis in studyIV.


Parameter TOSEM JMC-OSEM p


LVEDV (mL) 94.6±28.5 97.5±29.3 <0.001
 LVESV (mL) 40.9±21.7 43.3±22.7 <0.001*


LVSV (mL) 53.5±11.7 54.2±11.5 0.058*


LVEF (%) 58.6±9.9 57.7±9.6 <0.001
 WMANT (mm) 8.38±1.18 8.37±1.29 0.774
 WMLAT(mm) 8.84±1.32 8.72±1.31 0.008
 WMINF(mm) 5.93±1.50 5.80±1.45 0.034
 WMSEP(mm) 4.44±1.73 4.37±1.70 0.198
 WMAPX (mm) 6.11±2.12 6.00±2.05 0.121
 WMGLB(mm) 6.74±1.26 6.65±1.24 0.023
 WTANT(%) 32.5±7.6 32.5±7.5 0.909
 WTLAT(%) 32.2±7.6 31.6±7.5 0.061
 WTINF(%) 28.4±7.5 27.8±7.3 0.019
 WTSEP(%) 33.8±8.2 33.1±8.1 0.049
 WTAPX (%) 50.8±15.2 50.3±15.3 0.171
 WTGLB(%) 35.6±8.4 35.1±8.3 0.066
 BW (◦) 60.6±29.3 65.5±31.0 0.066
 StD (◦) 18.4±9.3 19.9±8.5 0.024
 ENT (%) 61.1±5.6 61.4±4.7 0.400
 PERFANT (%) 72.3±6.1 73.2±5.8 0.094
 PERFLAT (%) 74.8±4.9 73.6±4.9 0.004
 PERFINF(%) 62.4±8.3 62.7±8.6 0.481
 PERFSEP(%) 69.8±5.8 68.5±6.0 0.003
 PERFAPX (%) 73.9±9.4 72.6±9.4 0.010*


LVEDV end-diastolic volume; LVESV end-systolic
 volume; LVSV stroke volume; LVEF ejection fraction;


WM wall motion; WT wall thickening; BW 
 band-width; StD standard deviation; ENT entropy; PERF
 perfusion; ANT anterior; LAT lateral; INF inferior;


SEP septal; APX apical; GLB global.


Results are expressed as mean±standard deviation.


Asterisk (*) denotes use of Wilcoxon signed-rank test
 instead of paired samples t-test.


7.6). The calculated CCC values are presented in Table 7.7, with the 95% confidence
 intervals presented in Figure 7.5.


Paired samplest-test revealed statistically significant (p< 0.001) differences in
all phase analysis parameters when comparing images reconstructed with OSEM
to those reconstructed with TOSEM. For every patient, TOSEM provided equal or
greater phase analysis parameter values compared to OSEM. There were moderate
to strong negative correlations between AR and the percent change in BW ($= -0.646,
p<0.001), between AR and the percent change in StD ($= -0.639, p<0.001), and
between AR and the percent change in ENT ($= -0.762, p<0.001). This indicates
that the patients with smaller relative activity in the last ECG bin are associated with


larger changes in phase analysis parameters when the images are reconstructed with
 TOSEM algorithm instead of OSEM algorithm.


Table 7.6:Phase analysis results (mean±standard deviation) in studyV.


AR (%) BW (◦) StD (◦) ENT (%)


OSEM


90 41.6±15.2 14.1±6.3 57.4±5.3
 80 35.5±10.9 11.5±4.8 56.2±4.9
 70 32.2±9.4 9.6±3.6 54.9±4.9
 60 29.0±8.0 8.0±2.7 53.4±4.8
 50 27.0±7.1 7.2±2.1 52.5±4.7


TOSEM


90 49.9±20.9 17.4±7.6 59.6±5.2
 80 49.3±19.3 17.5±7.3 59.8±5.2
 70 49.6±19.4 17.2±7.0 59.6±5.1
 60 51.2±20.1 17.5±7.2 59.6±5.3
 50 48.5±17.1 16.9±6.9 59.9±4.9
 AR activity ratio; BW bandwidth; StD standard
 deviation; ENT entropy.


Table 7.7:Concordance analysis results in studyV.


AR (%) BW StD ENT


90 vs. CCC Cb $ CCC Cb $ CCC Cb $


OSEM


80 0.820 0.853 0.961 0.856 0.870 0.984 0.970 0.974 0.996
 70 0.653 0.700 0.933 0.578 0.630 0.918 0.879 0.889 0.989
 60 0.473 0.536 0.882 0.279 0.407 0.685 0.729 0.756 0.965
 50 0.362 0.433 0.836 0.168 0.289 0.582 0.653 0.671 0.973


TOSEM


80 0.988 0.997 0.992 0.978 0.999 0.978 0.993 0.999 0.994
70 0.938 0.997 0.941 0.962 0.996 0.966 0.993 1.000 0.993
60 0.966 0.997 0.969 0.976 0.998 0.978 0.979 1.000 0.979
50 0.889 0.977 0.910 0.899 0.993 0.906 0.970 0.997 0.973
AR activity ratio; BW bandwidth; StD standard deviation; ENT entropy; CCC 
concor-dance correlation coefficient;Cbbias correction factor;$Pearson correlation coefficient.
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Figure 7.1:Average perfusion and contrast changes relative to the case of stationary
phantom in studyIII. Configurations A and B are presented in Section 6.1.2.


Figure 7.2:Three adjacent short axis (SA), vertical long axis (VLA) and horizontal
 long axis (HLA) views of the reconstructed phantom images in study IV. 
 Corre-sponding perfusion polar maps are presented in Figure 7.3.


Figure 7.3:Perfusion polar maps of the phantom images shown in Figure 7.2.


Figure 7.4:“Motion-frozen” images of one patient reconstructed with OSEM, 
RBM-OSEM and JMC-RBM-OSEM algorithms in studyIV. Short axis (SA), horizontal long axis
(HLA) and vertical long axis (VLA) views, as well as perfusion polar maps are
shown. Post-reconstruction filtering has been omitted in these images. For this
patient, measured respiratory displacement between windows 1 and 7 is 13.3 mm.


50 55 60 65 70 75 80
 AR (%)


0
 0.2
 0.4
 0.6
 0.8
 1


CCC


BW


OSEM
 TOSEM


50 55 60 65 70 75 80


AR (%)
 0


0.2
 0.4
 0.6
 0.8
 1


CCC


StD


OSEM
 TOSEM


50 55 60 65 70 75 80


AR (%)
 0


0.2
 0.4
 0.6
 0.8
 1


CCC


ENT


OSEM
 TOSEM


Figure 7.5: Concordance correlation coefficients (CCC) computed between activity
ratio (AR) of 90% and lower values in studyV. The error bars represent 95% 
confi-dence intervals.



8 Discussion


8.1 EFFECT OF ACQUISITION TIME


In studyI, the aim was to investigate how the LV functional parameters are affected
 by the reduction of acquisition time, with the main interest being whether a reduced
 acquisition time could produce reliable results compared to the standard full-time
 acquisition. This was achieved by comparing data obtained under shorter 
 acquisi-tion times to those obtained under full-time acquisiacquisi-tion with Wilcoxon signed-rank
 test. The observed statistically significant differences imply that shorter acquisition
 times produce biased results for the parameters in question and thus, the results are
 not reliable. What was left unaddressed in studyIis the other form of accuracy —
 precision. Wilcoxon signed-rank test and paired-samples t-test are useful to infer
 whether the medians and means, respectively, of different data sets differ from each
 other, but they are not very useful to recognize imprecision.


Lin’s concordance correlation coefficient [142] is better suited to evaluate 
 relia-bility, as it is a product of measures of trueness (throughCb) and precision (through


$). It has been suggested [144] that the strength of agreement between two methods
 should be interpreted by computing lower one-sided 95% confidence limit for CCC.


Anything below 0.90 is classified as “poor”, 0.90 – 0.95 is classified as “moderate”,
 0.95 – 0.99 is classified as “substantial” and anything above 0.99 is classified as 
 “al-most perfect” agreement [144]. Considering these classifications, one could argue
 that a method (in the case of study I, shorter acquisition time) must produce the
 lower 95% confidence limit of over 0.90 in order to produce results comparable to
 the gold standard.


This interpretation changes some of the conclusions presented in paperI. LVEDV,
 LVESV and LVEF can be considered robust to the reduction of acquisition time 
 be-cause the LCCC values are higher than 0.90 for all acquisition times (Table 7.1). 
 In-stead, for LVSV, theLCCC value becomes lower than 0.90 when relative acquisition
 time becomes smaller than 60%. In the case of phase analysis parameters, theLCCC


values are well below 0.90 for all relative acquisition times shorter than 100% (Table
 7.1). This is well in line with the conclusion presented in paperI. The major change
 is related to wall motion and wall thickening parameters. The LCCC value dropped
 below 0.90 (0.8992) as soon as relative acquisition time was reduced to 60% in case of
 apical wall motion, followed by anterior wall motion and wall thickening, as well as
 lateral, septal and apical wall thickening at 50% (Table 7.2). Based on these results,
 it can be concluded that wall motion and wall thickening parameters are affected by
 reduction of acquisition time.


It must be noted that theLCCCvalues computed with Equation (6.5) correspond
 to two-sided 95% confidence interval instead of one-sided, thus the LCCC values
 computed here are somewhat more conservative than those suggested in Reference
 [144]. Nevertheless, based on CCC analysis, reduction of acquisition time to 60%


(i.e. 18 seconds per projection angle) is possible without significantly affecting LV
volume, wall motion and wall thickening parameters; however, if reliable phase
analysis is required, acquisition time should not be reduced.
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