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Electrocardiographically Gated Blood-Pool
SPECT and Left Ventricular Function:
Comparative Value of 3 Methods for Ejection
Fraction and Volume Estimation
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The current major limitation to development of electrocardio-
graphically (ECG) gated blood-pool SPECT (GBPS) for mea-
surement of the left ventricular (LV) ejection fraction (LVEF) and
volumes is the lack of availability of clinically validated auto-
matic processing software. Recently, 2 processing software
methods for quantification of the LV function have been de-
scribed. Their LVEFs have been validated separately, but no
validation of the LV volume measurement has been reported.
Methods: We compared 3 processing methods for evaluation
of the LVEF (n = 29) and volumes (n = 58) in 29 patients:
automatic geometric method (GBPSg), semiautomatic activity
method (GBPSy), and 35% maximal activity manual method
(GBPS354). The LVEF provided by the ECG gated equilibrium
planar left anterior oblique view (planar o) and the LV volumes
provided by LV digital angiography (Rx) were used as gold
standards. Results: Whereas the GBPSg and GBPS,, methods
present similar low percentage variabilities, the GBPSssy,
method provided the lowest percentage variabilities for the
LVEF and volume measurements (P < 0.04 and P < 0.02,
respectively). The LVEF and volume provided by the 3 methods
were highly correlated with the gold standard methods (r > 0.98
and r > 0.83, respectively). The LVEFs provided by the GBPSzs¢,
and GBPSy methods are similar and higher than those of the
GBPS; method and planar o method, respectively (P <
0.0001). For the LVEF, there is no correlation between the
average and paired absolute difference for the 3 GBPS methods
against the planar a0 method, and the limits of agreement are
relatively large. LV volumes are lower when calculated with the
GBPS),, GBPSg, and Rx methods (P < 0.0001). However, the
GBPS3s54, and Rx methods provide LV volumes that are similar.
There is no linear correlation between the average and the
paired absolute difference of volumes calculated with the
GBPSg and GBPS35, methods against Rx LV volumes. How-
ever, a moderate linear correlation was found with the GBPSy,
method (r = 0.6; P = 0.0001). The 95% limits of agreement
between the Rx LV volumes and the 3 GBPS methods are
relatively large. Conclusion: GBPS is a simple, highly reproduc-
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ible, and accurate technique for the LVEF and volume measure-
ment. The reported findings should be considered when com-
paring results of different methods (GBPS vs. planar ,o LVEF;
GBPS vs. Rx volume) and results of different GBPS processing
methods.
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Electrocardiographically (ECG) gated planar radionu-
clide angiography is the gold standard for left ventricular
(LV) ejection fraction (LVEF) assessment in the clinical
setting. This method has withstood the test of time not only
because of its simplicity and excellent reproducibility but
also because it provides much quantitative or semiquantita-
tive information needed for clinical management of pa-
tients’ LV and right ventricular function.

However, besides LVEF evaluation, measurement of LV
volumes has important clinical implications for the diagno-
sis, management, and prognosis of patients with cardiac
disease (1-4). Planar radionuclide angiography can provide
information about the LV volume but this is done at the
expense of the simplicity of the planar technique, therefore
limiting its use for LV volume measurement. The use of
ECG gated blood-pool SPECT (GBPS) can provide simul-
taneously accurate LV and right ventricular ejection fraction
(EF) and volumes with a simple technique. However, since
its first description by Strauss et ab)(in 1971 and many
subsequent clinical validation studies, the GBPS acquisition
technigue has not met the success it was expected to have
(5-8), mainly because of the long processing time it re-
quires for the operator to isolate the left ventricle using
manually or semiautomatically drawn regions of interest
(ROIs) over a large number of reconstructed slices. Cur-
rently, the major limitation to its current development is the
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commercial availability of automatic processing softwareindow of 20% centered on 140 keV. The size of 1 pixel after

and the wide clinical validation. Recently, 2 processingagnification was 3.38 mm. _ o

software programs for the segmentation of the left ventricle GBPS AcquisitionFor GBPS studies, acquisition parameters

have been developed and validated clinically: completef¢nsisted of 32 steps per 180%, 90 s per step, 16 frames per cardiac
. . I i 0,

automatic processing software developed by the group Gf'e: 64> 64 matrix, body contour, an energy window of 15%

Germano as described in Kriekinge et @) (geometric centered on 140 keV, &10% R-R acceptance window, and
9 ) (g image magnification of 1.3. At acquisition, the size of 1 pixel after

method [GBPg]) a_nd semiautomatic proce_s;ing SOftWarﬁwagnification was 6.77 mm. The full width at half maximum was

developed by Mariano-Goulart et allQ) (activity method 14 g mm.

[GBPS,]). In our department, we use time-consuming soft .

ware (with manual segmentation of the left ventricle) forthgrgfess":ag naThe dat g dedicated

processing of GBPS based on the maximal activity thresh- anar roce,ss'ng' he dala were processed on a dedicate
. computer (NXT; SMVi), and the LVEF was obtained with a

old volume method as describetil-14).

. . reviously validated algorithm included in the standard software
The aim of this study was to evaluate the accuracy of t %ckage. End-diastolic and end-systolic ROIs were computed au-

LVEF and LV volume calculated with the above 3 GBP$matically but could be partially or totally redrawn manually with

processing methods, in comparison with the planar radigre help of phase, amplitude, and Laplacian functional images
nuclide angiography LVEF and radiologic angiography L\(16).

volumes taken as the gold standards. GBPS ProcessingsBPS studies were reconstructed by ramp-
filtered backprojection after prefiltering the projection data with a
MATERIALS AND METHODS 2-dimensional Butterworth filter (order, 5; cutoff, 0.25 pixkl

pixel size, 6.7 mm). Four-cavity horizontal and short-axis datasets

The study population included 29 male patients (mean aggere generated by manual reorientation.
58 = 14 y) referred for equilibrium radionuclide angiography GBPS was processed using 3 methods:
having LV radiologic angiography within a 1-wk period without ] )
any intervening cardiac event or modification in therapy between® GBPS automatic software (gersion) developed by the group
the 2 studies (1 3 d). Twenty-three patients (79%) had a  ©f Germano (9) (GBP§). This method is based on activity
previously known myocardial infarction (13 patients with an an- ~ and temporal gradients (geometric method). The algorithm
terior myocardial infarction). Twenty-five patients had coronary ~ determines an ellipsoid coordinate system for the left ventri-
artery disease (8 patients with 3-vessel, 4 patients with 2-vessel, cle and then computes a statistic estimate _of the endocard_lal
and 13 patients with 1-vessel disease), 1 patient had cardiomyop- Surface by use of counts and count gradients. A dynamic
athy associated with mitral regurgitation, and 3 patients had idio- Surface representing the endocardium is computed for each
pathic dilated cardiomyopathy. Exclusion criteria included patients  Interval of the cardiac cycle by use of additional information
with frequent arrhythmias, acute cardiac event, or hemodynamic from the temporal Fourier transform of the image datasets.
instability. The algorithm then calculates the LV volume for each inter-

LV end-diastolic volume (EDV) and end-systolic volume val. It provides estimates of the LV EDV and ESV as calc_u-
(ESV) were calculated by a single observer with contrast radio- latéd from the number of LV voxels. Then, the LVEF is
logic LV digital cardioangiography (Rx) using the single-plane derived from the calculated LV volumes as follows: LVEF
area-length Sandler-Dodge method in the 30° right anterior (LY EDV — LV ESV] X 100/LV EDV).
oblique (RAO) projection, as validated®). After normalization ~ ® GBPS semiautomatic softwarp ersion) developed by the
for magnification, the following RAO ventriculogram correction ~ 9roup of Mariano-Goulart et al. (10) (GBRS It consists of
factor was applied: V= 0.693 X V' + 8.65, where V is the a semiautomatic segmentation of ventricular activities based
corrected volume and i the measured LV volume as calculated 0N the watershed algorithm. This watershed segmentation
with the RAO single-plane Sandler—Dodge method. End-diastolic Method determines the borderlines dividing adjacent catch-
and end-systolic projections were obtained by selecting the largest Ment basins—that is, the whole set of points of a surface
and smallest contours, respectively. Ventriculograms were traced Whose steepest slope paths reach a given minimum (i.e., LV
manually by a single observer, who took care to avoid postectopic Cavity). Over- and undersegmentation of the LV cavity can

beats. result, but the software provides the operator with the possi-
bility of correcting manually the automatic software proposed
Acquisition segmentation. It allows estimation of the LV EDV and ESV
After in vivo labeling of red blood cells with 1.110 MBq (30 based on the normalization of the LV activities calculated
mCi) "¢, planar equilibrium ECG gated radionuclide angiegra within the defined LV borders (at end diastole and end
phy in the left anterior oblique view (planap) followed imme systole) to the maximal pixel activity in the reconstructed

diately by GBPS radionuclide angiography were performed. All  cardiac slices (activity method). This provides the number of
acquisitions were done on a dual-head DST-XL gamma camera voxels constituting the LV cavity that is then normalized to
(SMVi, Buc, France) using a low-energy, high-resolution collima-  volume measurement. The LVEF was calculated as ([LV ED
tor. activity — LV ES activity] X 100/LV ED activity) without
Planar_,o Acquisition.Conventional ECG gated planar equilib background correction.

rium radionuclide angiography studies were realized in the beste GBPS manual software used routinely in our department,
septal LAO projection with a caudal tilt for 400 kilocounts per which is based on the maximal activity threshold LV volume
frame, 16 frames per cardiac cycle, 8464 matrix, a+10% R-R method as described (11-13). In this method, the operator
acceptance window, image magnification of 2.67, and an energy isolates the left ventricle from all other cardiac, vascular, and
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background structures by manually drawing an irregular ROI. TABLE 1

This is done on each slice of the 4-cavity horizontal endinterobserver Variability and Paired Absolute Difference of
diastolic and end-systolic reconstructed projections. Then, &V Volumes and LVEF Calculated with 3 GBPS Methods
35% maximal activity threshold was used to provide esti-

mates of the number of voxels included in the LV cavity as Parameter GBPSs ~ GBPSw  GBPSgsy
validated by our group on phantom studiéd). The calcu- | \gf (n = 10)
lated LV number of voxels is then normalized to the LV  variability (%) 81+61 13.6+88 33+28
volume measurement. The LVEF is then calculated as ([LV Paired absolute difference
EDV — LV ESV] X 100/LV EDV). (mL) -06*x55 32+6.1 02=x19
LV volume (n = 20)
Statistical Analysis Variability (%) 105+ 9.4 104+ 84 26+27

Statistical calculation was performed using Prophet 5.0 (BBN Faired absolute difference
Systems and Technologies). Data are expressed as tme3iD. (mb) 2.7+99-52=129 4153
The LV EDV and ESV measurements provided by each GBPS
method were combined. The LVEF and volumes calculated with GBPSg, GBPSy;, and GBPS3s¢, refer to methods using automatic
the 3 GBPS methods, plapag method (LVEF;n = 29), and Rx processing software of Germano’s group (9), semiautomatic pro-
(LV volumes; n = 58) were compared using Friedman’s testcessing software of Mariano-Goulart et al. (70), and time-consuming
Comparison of the mean of the paired absolute difference betwdBfnual software, respectively. Data are expressed as mean = SD.
2 methods to the zero value was done with the 1-sarmnjgst.

The linear regression analysis and paired absolute differences
between GBPS values and the reference methods (pkantor The mean+ SD of paired absolute difference between
LVEF and Rx for LV volumes) were studied, and Bland-Altmanhe LVEF calculated with the GBRSind GBP$ methods

analysis was also performed. In case of linear correlation betwegn-5 g9 + 9 4 (mean significantly different from zerB; =
the difference of 2 methods and their average, a Iogarithn‘@;:_ooz?,)_

transformation was used for calculation of the limits of agreement. Agreement, as measured with the Bland

Otherwi h | idered 1o be th S of —Altman method,
thte Zri\f’f\';:’ntceese values were considered to be the meab o indicates a constant overestimation of the LVEF with the

The accuracy of each method (random error [RE]) was cor(ﬁ;-BP%' GBPS, and GBP§5%_methods compared with the
pared after adjustment for systematic error by applying a corre[()ﬁl-ana[Ao method over the V_V'de range of t_he LVEFs eval
tion factor based on its linear regression with plagarLvEF Uated. The means SD of paired absolute difference values
reference values and Rx LV EDV and LV ESV reference value8f GBPS methods are reported in Table 2 with the mean
used as the gold standards. The variances of the calculated Va#ues significantly different from zerd®(< 0.005). No
were compared using Levene’s test. correlation was found between the average and the paired

The interobserver variability between 2 observers was measuggosolute difference values for the 3 GBPS methods. The
on 10 patients for the 3 GBPS methods. It was calculated as &lculated 95% limits of agreement are relatively large
difference between the 2 calculated measurements normalizeqffys. 1D—1F).
their average and expressed as a percentage. The variances of th¢g difference of the variance of the RE between LVEE

interobserver variability of the 3 GBPS methods were compangBPS; GBPS,, and GBPS,,, methods was found.
using Levene’s test. ' ' 0

P < 0.05 was considered significant. LV Volumes
Interobserver variability and paired absolute difference
results of LV volumes calculated with the GBPS methods
are reported in Table 1. The variance of interobserver paired
LVEF absolute difference and paired variability of LV volumes

Interobserver variability and paired absolute differenagere lower with the GBPS,, method than with the GBRS
results of LVEF calculated with the GBPS methods argnd GBPS§ methods (P< 0.02 andP < 0.0004).
reported in Table 1. The variance of interobserver pairedGood linear correlations were found between volumes
absolute difference and paired variability were lower witBalculated with the GBPS methods versus the Rx method,
the GBPSsy, method than with the GBRSand GBPg  with r values of 0.84, 0.83, and 0.86, respectively, with
methods (P< 0.04 andP < 0.03). GBPS:sy, GBPS;, and GBPg (P < 0.0001) (Figs. 2A-2C).

LVEFs calculated with the GBRS GBPS,, and LV volumes are lower when calculated with the GRRS
GBPSsy, methods are linearly correlated with plangr GBPS;, and Rx methods (P< 0.0001). However, the
LVEF with highr values: 0.99, 0.98, and 0.98, respectivelEBPS;s, and Rx methods provide similar values of LV
(P < 0.0001) (Figs. 1A-1C). volumes (Table 3).

The LVEFs calculated with the GBRSand GBPSsy, Agreement, as measured with the Bland—Altman method,
methods are similar, with a mean SD of paired absolute indicates no tendency for under- or overestimation as cal-
difference of 1+ 8 (mean not significantly different from culated with the GBP$g,, method over the wide range of
zero). They are higher than with the GBP&nd planar,o LV volumes evaluated: paired absolute difference of 36
methods, respectively (R 0.0001) (Table 2). mL (mean = SD; mean not different from zero) (Figs.

RESULTS
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2D-2F). However, the GBRSand GBP$ methods sign# logarithmic transformation for this linear correlation, the
icantly underestimate the Rx LV volumes: paired absolu®BPS, method underestimated the LV volume by 77% or
differences of 38- 37 mL and 67* 40 mL, respectively, overestimated the LV volume by 53% compared with the
are significantly different from zerd>(= 0.0001) (Table 3). Rx LV volume (Figs. 2D-2F).

No linear correlation was found between the paired absoluteNo difference of the variance of the RE between LV
difference and the average values of volumes calculatgdlumes was calculated with the GBRSGBPS,, and
with the GBPg and GBP&sy, methods compared with the GBPS;;,, methods.

Rx LV volumes. However, a moderate but significant linear

correlation was found using the GBR$nethod (r= 0.6;

P = 0.0001). The 95% limits of agreement between the RYSCUSSION

LV volumes and those calculated with the GBP&nd This study shows that estimation of the LVEF and vol-
GBPSsy, methods are relatively large. After correction wittumes is feasible with a simple acquisition technique using

TABLE 2
Comparison of LVEF Calculated with 3 GBPS Methods and Equilibrium Planar o Method
LVEF PIanarLAo GBPSG GBPSM GBP835%
Mean = SD 43 = 15*1 47 = 141 53 = 16 52 =15
[Maximum, minimum] [20;77] [20;73] [25;85] [28;87]
Paired absolute difference (mean = SD) — -39 +6.8 -9.8 +8.5 —-8.7 8.5

*P < 0.01 between mean of groups with * sign.
TP < 0.05 between mean of groups with t sign and other groups.
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GBPS. The estimated values using any of the 3 processing and right ventricular volumes and EF as well as regional
methods (GBP§ GBPS,, and GBPS;,,) are highly corre  wall motion. Compared with planar equilibrium radionu-
lated with the planaro LVEF and Rx LV volumes, and the clide angiography, the use of GBPS may provide an answer
3 methods present similar accuracy for LVEF and LYo these clinical interests. First, GBPS is expected to provide
volume estimation. all of the clinically useful, well-documented information
Planar equilibrium radionuclide angiography withstoogrovided by planar equilibrium radionuclide angiography.
the test of time primarily because of the simplicity of itsSecond, GBPS is expected to provide more accurate and
acquisition and processing as well as its great reproduciljiirecise clinical information with a simple technique (i.e.,
ity. It provides much quantitative or semiquantitative inforvolumes). The theoretic advantage of GBPS compared with
mation needed for the clinical management of patients’ Lplanar equilibrium radionuclide angiography includes the
function. However, progressively, clinicians have had assessment of wall motion without superimposition of the
greater interest in the absolute accurate quantification of theart structures (17); 3-dimensional regional wall motion

TABLE 3
Comparison of LV Volumes Calculated with 3 GBPS Methods and Rx Method
LV volume Rx GBPSg GBPSy GBPS359
Mean = SD 152 + 68* 113 = 60*t 85 + 46*t 149 + 691
[Maximum, minimum] [29;365] [10;308] [10;243] [13;319]
Paired absolute difference (mean = SD) — 38 = 37 67 + 40 3+ 36

*P < 0.01 between mean of groups with * signs
P < 0.01 between mean of groups with t signs.
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quantitative analysis (18,19); assessment of chamber vol-Compared with the Rx LV volume, the GBRSnd
umes without the complicating effects of attenuation, backsBPS, processing methods underestimate the LV volume,
ground correction methods, camera detection efficienayhereas the GBR§, method provides similar LV volumes.
and blood sampling; assessment of LV and right ventriculbinderestimation of the LV volume with the GBR&ethod
volumes and EF; calculation of the regurgitant fractid@)( compared with the Rx volume remained constant over the
greater accuracy of the LVEF in the presence of an inferigfide range of LV volumes studied. However, underestima-
or anterior myocardial infarction; and regional phase andion of the LV volume using the GBRSmethod increased
ysis (atrioventricular nodal bypass tracts, arrhythmogeriigearly with the range of the studied LV volume. These
right ventricular cardiomyopathy®(). results should be considered when comparing results of
Until recently, the widespread use of GBPS has beélfferent GBPS processing methods. To our knowledge, no
hampered mainly by the lack of availability of automatid®revious clinical validation has been reported for LV vol-
processing software. Now that these software programs &fges with either the GBRSor the GBP§ processing
being developed, especially with the availability of powersoftware.
ful computers, we are in need of clinical validation studies. !N this study, we found good interobserver reproducibility
Moreover, the limitations and advantages of the differefRr the LVEF and LV volumes for the 3 GBPS processing
GBPS processing methods should be defined to standardi¥gthods. This finding is in agreement with the good inter-
the processing methods before the development and wi@PServer reproducibility reported for the LVEF with the

spread use of different GBPS processing software. HogdBPS processing method: 4.6% variability@). However,
fully, this may obviate the need to confront the harmf© reproducibility for LVEF measurement was reported for

reality we are still facing with planar radionuclide angiogth® GBP@ method (9). Moreover, in previous LVEF val

raphy—that is, the use of different commercially availablgation studies for the GBRSand GBP§ methods, LV

processing software programs that raise questions reIatﬁzumeS were not validated, and reproducibility was not

to agreement between the results of different processiﬁ pluated for LV volume measuremer®,10). We found

methods. that the reproducibility of the LVEF and LV volume was

In our study, the 3 GBPS processing methods (G@P{
GBPS,, and GBP%&;,,) overestimate the LVEF estimated o . .
with the planar,, method (4%, 10%, and 9%, respectively ower reproducibility in the segmentation of the left ventri

. . o le (and, therefore, in estimation of the LVEF and LV
with relatively large limits of agreement. However, th%olumes) than the GBRSsemiautomatic and GBRSwto
GBPS, and GBP&sy, methods provide similar LVEF val

Th findi hould b idered wh matic LV segmentation methods. The significantly higher
ues. Tnese findings shouid be considered when Co.mpa%%roducibility with the GBPgy manual segmentation
not only the LVEF calculated with different acquisition

. method indicates that further gain in reproducibility may be
tgchnlques (GBPS and_ plangs) but also the results of possible by ameliorating these clinically useful automatic
different GBPS processing methods.

. ; segmentation methods.
Previous studies have shown that LVEFs calculated W|thThe GBPS software presents the advantage of being

the GBPS methods overestimate LVEFs calculated with tagy, yjetely automatic, favoring its widespread clinical use,

planarao method, probably because of atrial overl@2X compared with the semiautomatic GBPSethod and with

In the validation study of LVEF measurements with thg . time-consuming manual GBRS method. One imper
GBP&; software, Germano's groug) foundr = 0.89, an 5 jimitation of the GBPS software, which must be ad
average paired absolute difference 62.8%, and wide gressed in the future, is the possibility that the operator can
limits of agreement of £19;13]. These findings are CON-mogdify the automatically drawn LV ROI. For the GBRS
cordant with our study findings: = 0.9, an average pairedspfiware, efforts should be made to reduce the operator
absolute difference of-3.9%, and limits of agreement ofjntervention required to correct the automatic LV segmen-
[~17;10]. We note that Germano’s group used a tempof@kion, and it may be useful to address the question of the
sampling of 8 frames per cardiac cycle for GBPS and X gmentation in underestimation of the LV volume with the
frames for planano, whereas a similar temporal samplingncrease in the Rx LV volume.
(16 frames) was used in our study. This difference may |t would be useful to verify if our results still apply when
explain why we did not find any underestimation of théne recommended acquisition parameters used for clinical
LVEF with the GBP& method compared with the pla validation of the GBPS and GBP$ software (60 s per
narao method in patients with a high LVERJ. stop, 8 frames per cardiac cycle) and the clinically interest-

Mariano-Goulart et al. 10) reported a high correlationing acquisition parameters of 60 s per stop with 16 frames
between the LVEF measured with the GRP&hd planar,o  per cardiac cycle are used (providing higher and lower
methods:r = 0.93, SE of the regressios 5.93%,P < frame count statistics, respectively, than in our study).
0.0001. Globally, this finding compares favorably with our We used the LVEF calculated with the plangrmethod
results:r = 0.85, SE of the regression 8.45%, and® = and LV volumes calculated with Rx LV angiography as the
0.0001 (10). gold standards. These methods present some well-known

est with the GBPg,, manual method; this is intriguing
ecause GBPg, as a manual method is supposed to give a
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limitations: underestimation of the LVEF in the presence of oitation and left ventricular dysfunction: a change in the measuring sticksn

. . . . . Coll Cardiol. 1987;10:991-997.
an anterior LV aneurysm and its overestimation in the4 Borow KM, Green LH, Mann T, et al. End-systolic volume as a predictor of

presence of an inferior myocardial infarction; and overesti- postoperative left ventricular performance in volume overload from valvular
mation of LV volumes with Rx angiography, particularly in  regurgitation.Am J Med. 1980;68:655-663.

the presence of akinesis dyskinesis or aneurysm In Oa.rStraussHW, Zaret BL, Hurley PJ, et al. A scintigraphic method for measuring left
! ' ' ventricular ejection fraction in man without cardiac catheterization.J Cardiol.

study, these limitations should have decreased the correla-;g71.05.575_550.
tion and the agreement between the evaluated GBPS methBunker SR, Hartshorne MF, Schmidt WP, et al. Left ventricular volume deter-

ods and the gold standard methods. Future studies shouldnination from single photon emission computed tomograghjR. 1985;144:
95-298.

. . . . 2
address this aspect using different gOId standards (I'e" LH— Lipton MJ, Hayashi TT, Boyd D, Carlson E. Measurement of left ventricular cast
trafast CT and MRI). volume by computed tomographRadiology. 1978;127:419-423.
The ultimate goa| of GBPS is to provide reconstructed. Faber TL, Stokely EM, Templeton GH, Akers MS, Parkey RW, Corbett JR.

: f . Quantification of three-dimensional left ventricular segmental wall motion and
Images in which each voxel represents accurately the abso volumes from gated tomographic radionuclide ventriculogradn®lucl Med.

lute activity concentration. For this, we need to minimize 1939:30:638-649.
the effects of various degrading factors without introducing. Kriekinge SD, Berman D, Germano G. Automatic quantification of left ventric-

image distortions and artifacts. This might be achieved with zlgg esjg(étion fraction from gated blood pool SPECITNucl Cardiol. 1999;6:
|mp|ementat|on of different compensatlon methods (mQO. Mariano-Goulart D, Collet H, Kotzki PO, Zanca M, Rossi M. Semi-automatic

tion, detector response, attenuation, scatter, and iterativesegmentation of gated blood pool emission tomographic images by watersheds:
I’ECOI"IStI’UCtiOH), which should have beneficial effects on arrlication to the determination of right and left ejection fractidisr J Nucl

i . . . Med. 1998;25:1300-1307.
GBPS quantlflcatlon' However, we should not wait untql. Gill BJ, Moore RH, Tamaki N, et al. Multigated blood-pool tomography: new

this technical perfection is achieved because GBPS in itS method for the assessment of left ventricular functidriucl Med. 1986;27:
current state is a robust technique, even without application 1916-1924.

o e e . . Tauxe WN, Soussaline F, Todd-Pokropek A, et al. Determination of organ
of these sophisticated quantification compensation methoa?s'volume by single-photon emission tomograpyNucl Med. 1982;23:984-987.

13. Stadius ML, Williams DL, Harp G, et al. Left ventricular volume determination

CONCLUSION using single-photon emission computed tomographm J Cardiol. 1985;55:
1185-1191.

GBPS is a simple, highly reproducible, and accurat. paou b, Pointurier I, Vilain D, et al. Comparison of different methods for the
technique for LVEF and volume measurement. Complete calculation of cardiac ventricular chamber volume: a phantom study [abstract].
automation of the GBPS processing software, as with trlmgj Nucl Med. 2000;41(suppl):175P.

. . . . . Masquet C, Slama MS, Dibie A, Sheehan FH, Lienard J. Normal left ventricular
GBPS; software, ISan |mportant Step toward its W|desprea volumes and ejection fraction: assessment with quantitative digital cardioangiog-

clinical application. Optimization of these automatic pro- raphy.IntJ Card Imaging. 1998;14:27-36.

cessing methods to further improve their performances 1% Véra P, Gardin |, Bok B. Comparative study of three automatic programs of left
desirable ventricular ejection fraction evaluatiohlucl Med Commun. 1995;16:667—674.

R . o 17. Tamaki N, Mukai T, Ishii Y, et al. Multiaxial tomography of heart chambers by
Findings relating to the reproducibility and accuracy of gated blood-pool emission computed tomography using a rotating gamma cam-

GBPS for measurement of the LVEF and volumes should be era.Radiology. 1983;147:547-554. o _
considered when Comparing results of different metho&% Cequeira MD, Harp GD, Ritchie JL. Quantitative gated blood tomographic

assessment of regional ejection fraction: definition of normal linditdm Coll
(GBPS vs. planago LVEF and GBPS vs. Rx volume) and

Cardiol. 1992;20:934-941.
results of different GBPS processing methods. 19. Faber TL, Akers MS, Peshock RM, Corbett JR. Three-dimensional motion and
perfusion quantification in gated single-photon emission computed tomograms.
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