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This study was designed to evaluate the methodological feasibil
ity of 123l-labeled ÃŸ-methyl-p-iodophenyl-pentadecanoic acid
(BMIPP)-gated SPECT to assess regional and global left ventricu
lar (LV) function in comparison with 99mTc-sestamibi(methoxyiso-
butyl isonitrile [MIBI])-gated SPECT and first-pass radlonuclide
angiography (FPRNA). Methods: Forty-four patients with stable
coronary artery disease underwent rest BMIPP-gated SPECT
(111 MBq, 60 s/step) and rest MIBI-gated SPECT (600 MBq, 40

s/step) within a week. From both gated SPECT studies, regional
defect scores (DS), wall motion scores (WMS) and wall-
thickening scores (WTS) were evaluated visually using 4-point

scales for nine segments, and LV ejection fraction (EF) (%) was
automatically calculated using Quantitative Gated SPECT (QGS)
software. FPRNA was also performed on injection of MIBI.
Results: Exact agreement between the two gated SPECT
studies was 84.1% (K = 0.706, r = 0.907, P < 0.0001) in WMS
and 87.1% (K = 0.662, r = 0.884, P < 0.0001) in WTS. LVEF
obtained from BMIPP-gated SPECT linearly correlated with
those from MIBI-gated SPECT (y = -0.27 + 0.944x, r = 0.948,
SEE = 5.00, P < 0.0001) and FPRNA (y = -7.32 + 1.042x, r =
0.919, SEE = 6.19, P < 0.0001). Even in 21 patients with mismatch
segments (BMIPP DS > MIBI DS), agreement was considered to be
acceptable in WMS (81.5%, K = 0.707, r = 0.853, P < 0.0001) and in
WTS (76.7%, K = 0.526, r = 0.754, P < 0.0001), and correlation in
LVEF remained good between BMIPP-gated SPECT and MIBI-
gated SPECT (y = -1.24 + 0.955x, r = 0.938, SEE = 6.25, P<
0.0001 ) or FPRNA (y = -6.03 + 1.024x, r = 0.913, SEE = 7.38,
P < 0.0001). Conclusion: BMIPP-gated SPECT can evaluate

regional and global LV function with the QGS software. There
fore, BMIPP-gated SPECT offers the opportunity for simulta

neous assessment of myocardial free fatty acid utilization and LV
function.
Key Words: gated SPECT; 123l-ÃŸ-methyl-p-iodophenyl-pen-
tadecanoic acid; 99mTc-sestamibi;first-pass radionuclide angiog

raphy; left ventricular function

J NucÃMed 1999; 40:1840-1847

Received Sep. 16.1998; revision accepted Mar. 30 1999.
For correspondence or reprints contact: Masayuki Inubushi, MD, Depart

ment of Nuclear Medicine and Diagnostic Imaging, Kyoto University Faculty of
Medicine. 54 Shogoin-Kawahara Sakyo, Kyoto 606-8507, Japan.

ated SPECT using "Tc-labeled myocardial perfusion
tracers, such as 99mTc-sestamibi (methoxyisobutyl isonitrile

[MIBI]), has been shown to provide useful information
about myocardial perfusion and left ventricular (LV) func
tion on one imaging sequence (1-3). Although the clinical
value of I23l-ÃŸ-methyl-iodophenyl-pentadecanoic acid

(BMIPP) has been widely recognized (4-21), BMIPP-gated
SPECT has never been reported, because I23l-labeled tracers
are not as ideal for gated SPECT imaging as 99mTc-based

agents, mainly due to the limited photon density in the
myocardium. Germano et al. (22), Cedars-Sinai Medical

Center group, developed a superior edge detection algorithm
and perfectly automatic Quantitative Gated SPECT (QGS)
software to measure LV ejection fraction (EF) from MIBI-

gated SPECT images. This algorithm has been successfully
applied to relatively lower-count images by fast acquisition
MIBI-gated SPECT (23) or 2Â°'Tl-gated SPECT (24). This

study was designed to evaluate the methodological feasibil
ity of BMIPP-gated SPECT to assess regional and global LV
function in comparison with MIBI-gated SPECT and first-

pass radionuclide angiography (FPRNA).

MATERIALS AND METHODS

Patients
Forty-four consecutive patients with stable coronary artery

disease (CAD) were studied between August 1997 and June 1998.
The patient profile is summarized in Table 1.

Study Protocol
All patients underwent rest BMIPP- and rest MIBI-gated

SPECT within a week of one another. FPRNA was also performed
on injection of MIBI.

Rest Gated SPECT Using BMIPP and MIBI
All SPECT data were acquired on a rotating dual-head gamma

camera (VariCam: Elscint Ltd., Haifa, Israel) equipped with
low-energy, high-resolution (LEHR) collimators.

After they fasted overnight, patients at rest were injected with
111 MBq BMIPP. Gated SPECT was performed 15 min later. A
total of 30 projections were obtained over 180Â°from the right

anterior oblique view to the left posterior oblique view in the
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TABLE 1
Patient Characteristics

Characteristic No.

Number of patients 44
Men 37
Women 7

Age (y) 66 Â±8
Height (cm) 160 Â±6
Weight (kg) 58 Â±11
Clinical diagnosis

Angina pectoris (AP) 23
Old myocardial infarction (OMI) 12
OMIwithAP 9

Number of diseased coronary arteries
One vessel 4
Two vessels 15
Three vessels 25
Mean 2.5 Â±0.7

History of coronary revascularization
Yes 27
No 17

159-keV photopeak with a Â±10%window and a 60-s acquisition

time per projection, distributed over eight cardiac frames. The
acceptance window of cardiac beat length was set to its maximum
value of 100%. The total acquisition time was about 16 min
including rotating time.

MIBI-gated SPECT was also acquired in all patients within a
week (3-7 d) after BMIPP-gated SPECT. Gated SPECT was performed

l h after injection of 600 MBq MIBI at rest. The acquisition condition
was the same as that of BMIPP-gated SPECT, except there was a
140-keV photopeak with a Â±10% window and a 40-s acquisition time

per projection. The total acquisition time was about 11 min.
The projection dataseis were prefiltered with a two-dimensional

Butterworth filter (order 5, critical frequency 0.40 [BMIPP] or 0.45
[MIBI] cycles/pixel, pixel size 7.2 mm) and were reconstructed with
filtered backprojection (ramp filter) and without attenuation correction.

Data Analysis of Gated SPECT
The LV myocardium was divided into nine segments (Fig. 1).

Regional defect scores of BMIPP and MIBI were visually assessed
using a 4-point scale for each segment on nongated images

Short
Axis

Long
Axis

Midventricular (M-SA)

Horizontal (HLA) Vertical (VLA)

FIGURE 1. Segmentation scheme used for regional assess
ment of defect scores, wall motion and wall thickening on SPECT.

summed from all cardiac cycle images (0 = normal, I = mildly
reduced, 2 = moderately reduced and 3 = absent). Endocardia! and

epicardial surfaces were estimated and were displayed for all gating
intervals in the cardiac cycle using Germano's QGS software

without any operator interaction in the same condition for both
gated SPECT images. Regional wall motion was scored visually on
a 4-point scale using a smoothed cinematic display (0 = normal,
1 = mild hypokinesis, 2 = moderate to severe hypokinesis and 3 =

akinesis or dyskinesis). Regional wall thickening was also scored
visually on a 4-point scale based on myocardial wall brightening from
diastole to systole (0 = normal, 1 = mildly impaired, 2 = moderately
impaired and 3 = severely impaired to absent thickening). Visual

assessments were all determined by consensus of two expert observers
without knowledge of clinical information. LVEF was automatically
calculated from the relative end-diastolic and end-systolic volume.

First-Pass Radionuclide Angiography
On injection of 600 MBq MIBI for SPECT imaging, FPRNA

data were also acquired to measure LVEF in the anterior view with
a multicrystal gamma camera (SIM-400; Scinticor, Milwaukee,
WI) equipped with a high-sensitivity parallel-hole collimator
(25,26). The matrix size was 20 X 20 pixels, with center-to-center

pixel spacing of 10 mm. The time intervals were 25 ms. The
acquired data were stored in a Macintosh computer and were
processed for LVEF with commercially available software as
previously described (27,28).

Mismatch Between BMIPP and MIBI SPECT
A segment with a greater defect score on BMIPP SPECT than on

MIBI SPECT was defined as mismatch. The patients were divided
into two groups: patients with at least one mismatch segment
(mismatch) and those without (match).

Statistical Analysis
Data are expressed as mean Â±1 SD. Proportions and continuous

variables were analyzed with Student t test, Wilcoxon signed rank
test or Mann-Whitney test. The agreement among regional func

tional measurements and myocardial uptake scores obtained from
BMIPP- and MIBI-gated SPECT was evaluated from 4X4
contingency tables using K statistics (29), Spearman's rank coeffi

cient and chi-square analyses. In general, a Kvalue of 0.6 or greater

is considered indicative of good agreement. The agreement of
LVEF values derived from gated SPECT and FPRNA was assessed
using linear regression and Bland-Altman analyses (30,31), A P

value less than 0.05 was considered to be significant.

RESULTS

No patient showed clinical signs or evidence of anginal
attacks during the period of the study protocol.

The total myocardial counts on BMIPP and MIBI non-

gated SPECT images were 562 Â±114 kcts and 1122 Â±266
kcts, respectively (P < 0.0001). Despite lower total BMIPP
myocardial counts, the quality of BMIPP-gated SPECT

images was recognized to be adequate for interpretation in
all patients by the two expert observers, and endocardia! and
epicardial contours were generated automatically, even in
the apparent absence of tracer uptake (Fig. 2).

FPRNA also showed good quality for clear identification
of the end-diastolic and end-systolic phases in all patients.
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FIGURE 2. Summed nongated, end-diastolic (ED) and end-systolic (ES) Â¡magesfrom 123I-BMIPP-and 99mTc-methoxyisobutyl
Â¡sonitrile(MIBI)-gated SPECT of representative case with large scar in anterior wall and mismatch area in septal wall.

No patient had to be excluded because of severe arrhythmia
or poor patient positioning during FPRNA acquisition.

Mismatch Between BMIPP and MIBI SPECT

Mismatch was found in 40 ( 10.1%) of 396 segments and in 21
(47.7%) of 44 patients. The patient profile is shown in Table 2.

Correlation in Wall Motion and Wall-Thickening Scores

In 396 segments of all 44 patients, exact agreement
between BMIPP- and MIBI-gated SPECT studies was
84.1% in wall motion scores (K = 0.706, r = 0.907, P <
0.0001) and 87.1% in wall-thickening scores (K = 0.662,
r = 0.884, P < 0.0001 ), and agreement within one rank was

98.7% and 98.0%, respectively (Table 3). In 189 segments of
mismatch patients, exact agreement was 81.5% in wall
motion scores (K = 0.707, r = 0.853, P < 0.0001) and
76.7% in wall-thickening scores (K = 0.526, r = 0.754, P <

0.0001), and agreement within one rank was 97.9% and
95.8%, respectively (Table 4). In 207 segments of match
patients, exact agreement was 86.4% in wall motion scores
(K = 0.684, r = 0.923, P < 0.0001) and 96.6% in
wall-thickening scores (K = 0.870, r = 0.962, P < 0.0001),

and agreement within one rank was 99.5% and 100%,
respectively (Table 5).

Correlation in Left Ventricular Ejection Fraction

In overall analysis of 44 patients, LVEF obtained from
BMIPP-gated SPECT linearly correlated well with LVEF
from MIBI-gated SPECT (y = -0.27 + 0.944X, /- = 0.948,
SEE = 5.00, P < 0.0001) and FPRNA (y = -7.32 +
1.042x, r = 0.919, SEE = 6.19, P < 0.0001). In 21

mismatch patients, correlation in LVEF remained good
between BMIPP-gated SPECT and MIBI-gated SPECT
(y = -1.24 + 0.955X, r = 0.938, SEE = 6.25, P < 0.0001)
or FPRNA (y = -6.03 + 1.024x, r = 0.913, SEE = 7.38,
P < 0.0001), as well as in 23 match patients. Bland-Altman

analysis revealed no significant degree of systematic measure
ment bias in any patient group (Figs. 3 and 4).

Relationship Between Regional Myocardial Uptake and
Left Ventricular Function

Regional defect scores significantly correlated with re
gional wall motion and thickening scores on both BMIPP-
and MIBI-gated SPECT (Tables 6 and 7). The correlation

TABLE 2
Patient Characteristics of Mismatch and Match Patients

Mismatch Match
Characteristic patients patients P

Number of patients
Male
Female

Age (y)
Height (cm)
Weight (kg)
Clinical diagnosis

Angina pectoris (AP)
Old myocardial infarction

(OMI)
OMI withAP

Number of diseased coronary
arteries

One vessel
Two vessels
Three vessels
Mean

History of coronary revascu-
larization

Yes
No

Totaldefect score of MIBI
Totaldefect score of BMIPP
Number of mismatch seg

ments

21
16
5

65 Â±8
160 Â±7

57 Â±13

10

7
4

0
8

13
2.6 Â±0.5

17
4

3.4 Â±2.9
5.5 Â±3.1*

1.9 Â±1.0

23
21

2
68 Â±8

160 Â±5
58 Â±9

13

5
5

4
7

12
2.4 Â±0.8

10
13

2.7 Â±3.0
2.7 Â±3.0

ns
ns
ns
ns

0.011

ns
0.038

<0.0001

'Versus total defect score of MIBI, P < 0.0001.
ns = not significant; MIBI = methoxyisobutyl isonitrile; BMIPP =

ÃŸ-methyl-p-iodophenyl-pentadecanoicacid.
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TABLE 3
Relationship in Regional Functional Scores Between

BMIPP- and MIBI-Gated SPECT in All Patients

BMIPPscores0123TotalMIBI functionalscores0237/28923/201/40/3261/31615/755/3612/82/174/5222/04/124/1211/641/1930/00/03/117/820/9Total244/29682/5740/2530/18396/396

TABLE 5
Relationship in Regional Functional Scores Between
BMIPP- and MIBI-Gated SPECT in Match Patients

BMIPPscores0123TotalMIBI functionalscores0146/17412/60/00/0158/18012/018/155/11/026/1620/01/09/65/015/630/00/02/06/58/5Total148/17431/2116/712/5207/207

BMIPP = ÃŸ-methyl-p-iodophenyl-pentadecanoic acid; MIBI =

methoxyisobutyl isonitrile.
Numbers of segments were expressed as wall motion score/wall-

thickening score. Wall motion scores, K = 0.706, r = 0.907, P <
0.0001 ; wall-thickening scores, K = 0.662, r = 0.884, P < 0.0001.

BMIPP = ÃŸ-methyl-p-iodophenyl-pentadecanoic acid; MIBI =

methoxyisobutyl isonitrile.
Numbers of segments were expressed as wall motion score/wall-

thickening score. Wall motion scores, K = 0.684, r = 0.923, P <
0.0001 ; wall-thickening scores, K = 0.870, r = 0.962, P < 0.0001.

coefficients were higher in both analyses of wall motion and
thickening scores on BMIPP-gated SPECT (wall motion
scores, K = 0.211, r = 0.325; wall-thickening scores, K =
0.275, r = 0.495) than on MIBI-gated SPECT (wall motion
scores, K = 0.171, r = 0.274; wall-thickening scores, K =
0.261, r = 0.390).

DISCUSSION

To date, gated SPECT technique has been widely used in
clinical routine SPECT studies. However, gated SPECT has
been exclusively performed using perfusion tracers. To our
knowledge, this is the first validation of the accuracy of
functional assessment when applying the gated technique to
a unique metabolic tracer, BMIPP.

The present data demonstrated that there was a high
degree of correlation in wall motion and thickening scores
between BMIPP- and MIBI-gated SPECT. EF values ob
tained from BMIPP-gated SPECT correlated well with those
from well-established methods of MIBI-gated SPECT and

FPRNA. These results indicate that the regional and global

TABLE 4
Relationship in Regional Functional Scores Between

BMIPP- and MIBI-Gated SPECT in Mismatch Patients

BMIPPscores0123TotalMIBI functionalscores091/11511/141/40/3103/13613/737/217/71/148/3622/03/115/66/626/1330/00/01/111/312/4Total96/12251/3624/1818/13189/189

MIBIBMIPP = ÃŸ-methyl-p-iodophenyl-pentadecanoic acid;

methoxyisobutyl isonitrile.
Numbers of segments were expressed as wall motion score/wall-

thickening score. Wall motion scores, K = 0.707, r = 0.853, P <
0.0001 ; wall-thickening scores, K = 0.526, r = 0.754, P < 0.0001.

LV function can be accurately assessed with BMIPP-gated
SPECT when processed with Germano's algorithm.

Functional Assessment Using BMIPP-Gated SPECT
EF values obtained from BMIPP-gated SPECT correlated

well with those from MIBI-gated SPECT and FPRNA in

match and mismatch patients. This fact confirms the value of
QGS software when applied to low count images with areas
of reduced tracer uptake.

On the other hand, our data showed that the correlation of
wall-thickening scores between the two gated SPECT stud

ies in mismatch patients was not as good as that in match
patients. The wall-thickening assessment on BMIPP-gated

SPECT may be intrinsically limited in mismatch segments,
because wall thickening was evaluated with a visual count-

based method of myocardial wall brightening from diastole
to systole. Nevertheless, the correlation of regional wall
motion was good in mismatch patients, as well as in match
patients (Table 4). The assessment of regional LV function,
therefore, will be satisfactory when regional wall motion
and thickening are considered together on BMIPP-gated

SPECT.
Recently, we have reported the feasibility of BMIPP

FPRNA acquired with a multicrystal gamma camera for the
assessment of LV function (28). The correlation in LVEF
between BMIPP-gated SPECT and FPRNA in this study
(r = 0.95) was comparable with that between BMIPP
FPRNA and "Tc-FPRNA in the previous study (r = 0.96).
However, BMIPP-gated SPECT is advantageous over BMIPP

FPRNA, in that gated SPECT can be performed with a
single-crystal camera widely available. Moreover, the tech
nique of gated SPECT is three-dimensional, which will

allow more precise regional assessment than FPRNA.

Relationship Between Regional BMIPP Uptake and Left
Ventricular Function

It is well known that in patients with CAD wall motion
abnormality is often associated with decreased BMIPP
uptake in overall segmental analysis (4-7). However, it has

123I-BMIPP-GATED SPECT â€¢Inubushi et al. 1843



FIGURE 3. (A) Scatterplots for left ven
tricular ejection fraction (EF) obtained from
1Z3I-BMIPP-and 99nTc-methoxyisobutyl iso-
nitrile (MIBI)-gated SPECT. (B) Bland-
Altman plots for left ventricular EF obtained
from BMIPP- and MIBI-gated SPECT. â€¢=
mismatch patients; O = match patients.
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also been reported that two kinds of inconsistent findings are
sometimes observed: segments with good regional wall
motion show severely reduced BMIPP uptake, and segments
with severe regional dysfunction show preserved BMIPP
uptake (4,8,9). Tamaki et al. (4) examined 28 patients with
myocardial infarction and reported that 4 (2.0%) of 196
segments showed normal wall motion in spite of absent
BMIPP uptake, and that I segment (0.5%) showed akinesis
or dyskinesis in spite of normal BMIPP uptake. Knapp et al.
(8) also reported that 2(1.1%) each of 180 segments showed
these controversial phenomena in 20 patients with CAD.
Some of the reasons for the former phenomenon may be
metabolic alteration (10) to maintain contraction and the
recovery phase after prolonged ischemia (9), whereas the
latter phenomenon may be related to enhanced BMIPP
uptake higher than perfusion, possibly due to passive
systolic wall stretch (77). Our data also support the finding
that the severity of regional LV dysfunction is not necessar
ily identical with the degree of reduced BMIPP uptake in
each segment in spite of significant overall correlation
(Table 6). In addition, BMIPP uptake depends on various

factors, including regional myocardial blood flow, endog
enous lipid pool (52), triglycÃ©ridesynthesis (33) and adeno-

sine triphosphate concentration (34). Our findings suggest
that information on LV function obtained from BMIPP-

gated SPECT is substantially different from that on fatty acid
utilization, and combined assessment of them may be
meaningful.

BMIPP SPECT Without Combined Use of a
Perfusion Tracer

A fatty acid metabolic tracer of BMIPP provides different
information from perfusion tracers. Previous studies have
shown that mismatch between myocardial flow tracers and
BMIPP uptake reflected myocardial viability in patients with
myocardial infarction (4-13), in which cases resting perfu

sion images are always required.
There may be no need for applying gated technique to

BMIPP SPECT to assess LV function if MIBI-gated SPECT
is conducted for the same patient, because BMIPP-gated
SPECT has little technical advantage over MIBI-gated

SPECT. However, BMIPP SPECT can be useful in some
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FIGURE 4. (A) Scatterplots for left ven
tricular ejection fraction (EF) obtained from
123l-BMIPP-gatedSPECT and first-pass ra-
dionuclide angiography (FPRNA). (B) Bland-
Altman plots for left ventricular EF obtained
from BMIPP-gated SPECT and FPRNA.
â€¢= mismatch patients; O = match patients.

clinical situations. First, a report indicated that initial
distribution (2-5 min) of BMIPP accurately reflected myo-

cardial perfusion in patients with acute coronary syndromes
and that myocardial perfusion and fatty acid metabolism

could be evaluated simultaneously with only a single
injection of BMIPP without using a perfusion tracer (14).
Second, another report suggested that BMIPP washout rate
was useful for identifying postangioplastic restenosis with-

TABLE 6
Relationship in Regional Defect Scores and Regional

Functional Scores on BMIPP-Gated SPECT

BMIPPscore0123TotalBMIPP functionalscores0193/23445/561/65/0244/296145/3527/167/63/082/57216/110/1810/44/240/25316/08/04/62/1230/18Total270/27090/9022/2214/14396/396

TABLE 7
Relationship in Regional Defect Scores and Regional

Functional Scores on MIBI-Gated SPECT

MIBIscore0123TotalMIBI functionalscores0217/25938/514/62/0261/316144/3421/157/22/174/52222/310/95/64/141/19313/07/10/20/620/9Total296/29676/7616/168/8396/396

BMIPP = ÃŸ-methyl-p-iodophenyl-pentadecanoic acid.
Numbers of segments were expressed as wall motion score/wall-

thickening score. Wall motion scores, K = 0.211, r = 0.325, P <
0.0001 ; wall-thickening scores, K = 0.275, r = 0.495, P < 0.0001.

MIBI = methoxyisobutyl isonitrile.
Numbers of segments were expressed as wall motion score/wall-

thickening score. Wall motion scores, K = 0.171, r = 0.274, P <
0.0001 ; wall-thickening scores, K = 0.261, r= 0.390, P< 0.0001.
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out perfusion SPECT (75). Third, it is also reported that
BMIPP SPECT is more sensitive for the detection of
ischemie myocardium than perfusion SPECT (16-18), sug

gesting that perfusion studies may be omitted for the
screening when BMIPP SPECT is normal. Fourth, in
patients with cardiomyopathy, BMIPP uptake is known to be
related to severity, prognosis and therapeutic effect (79-2/),

indicating that BMIPP SPECT should be the first consider
ation for following up these patients once CAD is excluded.
Therefore, we believe that information on LV function
obtained from BMIPP-gated SPECT can be effective in

these situations without a perfusion tracer.

Clinical Significance of BMIPP-Gated SPECT

One clinical value of gated SPECT is that regional tracer
uptake and regional wall motion are assessed on the same
sequence, which aids in distinguishing artifacts caused by
attenuation (35-38) or by abnormal segmental contraction

(39,40) from truly decreased tracer uptake. Strictly speak
ing, without applying gated technique to BMIPP SPECT,
regional BMIPP uptake and wall motion cannot be estimated
on the same slices, even when gated perfusion SPECT is
performed separately. Therefore, BMIPP-gated SPECT may

contribute to the accurate interpretation of BMIPP images.
Additionally, it is reported that myocardial fatty acid

utilization is concerned with severity, prognosis and therapeu
tic effect (19-21), and LV function is also known as an

important indicator of prognosis in patients with various
cardiac diseases. The current study shows that BMIPP-gated

SPECT has the potential to assess the two substantially
different parameters simultaneously. BMIPP-gated SPECT
may be useful for prognostic estimation, follow-up manage

ment or therapy planning by providing more comprehensive
information, although further investigations with larger or
more strictly selected patient populations may be required
for determining its prognostic value.

Furthermore, the combined method of early (2-5 min)

dynamic acquisition (Â¡4) and late gated acquisition of
BMIPP SPECT has the potential to assess myocardial
perfusion, free fatty acid utilization, and LV function
simultaneously with a single injection of BMIPP without
using perfusion tracers. This approach will be highly advan
tageous in patients with acute coronary disease when
information is needed in a short period of time, and it will be
especially advantageous in younger subjects whose radia
tion dose should be minimized. This approach will simplify
cardiovascular radionuclide studies, which will lead to
reduced costs and radiation doses for these patients.

Potential Limitations
Because the injected dose of BMIPP (111 MBq) was

approximately one fifth that of MIBI (600 MBq), we set the
acquisition time at 60 s per projection for BMIPP-gated
SPECT, compared to 40 s per projection for MIBI-gated
SPECT. The total acquisition time of BMIPP-gated SPECT

was about 16 min, which is considered acceptable for
routine clinical studies. The total BMIPP myocardial counts

were approximately one half those of MIBI. In addition,
areas of reduced BMIPP uptake compared with perfusion
tracers (mismatch) were frequently observed in patients with
CAD (Table 2). Accordingly, BMIPP-gated SPECT was

thought to be disadvantageous for the assessment of LV
function. Nevertheless, we found that the image quality and
accuracy for evaluating functional parameters of BMIPP-

gated SPECT were clinically acceptable.
We applied Germano's software in the same conditions

for calculating LVEF for MIBI- and BMIPP-gated SPECT,

despite the difference in radionuclide, because this technique
is fully automatic and operators are not allowed to interfere
with any operation of the algorithm to determine the
endocardial surface even in low-uptake areas. Also, when

Germano et al. (24) reported that their algorithm could be
successfully applied to 201Tl-gated SPECT, there was no
indication that they had to change the condition for 2Â°'T1.

Our data support strong agreement in functional parameters
between MIBI- and BMIPP-gated SPECT.

CONCLUSION

BMIPP-gated SPECT can accurately evaluate the re

gional and global LV function with the QGS software.
BMIPP-gated SPECT offers the opportunity for the simulta

neous assessment of myocardial fatty acid utilization, LV
function and possibly myocardial perfusion. We believe that
BMIPP-gated SPECT is valuable in respect to both diagno

sis and prognosis and will simplify cardiovascular radionu
clide studies leading to reduced costs and radiation dosess in
limited clinical situations.
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