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lodine-123-free fatty acid analogs, such as beta-methyliodophe-

nylpentadecanoic acid (BMIPP), allow for myocardial metabolic
studies with SPECT. The goal of this investigation was to deter
mine whether BMIPP uptake can be used to differentiate viable
myocardium from scar tissue soon after coronary thrombolysis
for acute myocardial infarction. Methods: BMIPP and ""Tc-

sestamibi (MIBI) myocardial distribution after injection at rest
were analyzed in 22 patients 4 to 10 days after coronary throm
bolysis. The relative uptake of the two tracers was compared on
a segmental basis to the regional wall motion and to the inotropic
reserve assessed by two-dimensional echocardiography and
low-dose dobutamine stimulation. Results: Three segmental
patterns were identified in the infarct-related coronary artery

territory. Segments with normal BMIPP and MIBI uptake showed
normal wall motion. Segments with more reduced BMIPP up
take than MIBI uptake (mismatching) showed either normal wall
motion or demonstrated inotropic reserve during dobutamine
stimulation. Segments with matched defects always showed
abnormal wall motion and did not demonstrate inotropic reserve,
regardless of the MIBI uptake. Conclusion: In patients with
subacute myocardial infarction, combined imaging of BMIPP
and MIBI at rest might be more sensitive than MIBI or wall motion
at rest alone to demonstrate myocardial areas that have been
acutely ischemie. Mismatching is due to more severely de
pressed fatty acid metabolism than expected on the basis of the
flow and is indicative of jeopardized, but viable myocardium. In
dysfunctional segments, mismatching may correspond either to
stunned or to hibernating myocardium. Matched defects are
associated with scar tissue.
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rfarly thrombolytic therapy restores the patency to
most occluded coronary arteries during evolving myocar
dial infarction. However, the recovery of mechanical func
tion is dependent not only on the restoration of blood flow
but also on oxidative metabolism. Because fatty acid oxi
dation serves as the major pathway for oxidative energy in
the heart, both under normoxic conditions and during
reperfusion, radiolabeled fatty acids have the potential to
be cardiac imaging agents to identify patients with viable
but jeopardized myocardium in subacute myocardial in
farction.

Beta-methyliodophenylpentadecanoic acid (BMIPP) is

an analog of pentadecanoic acid. A methyl group is intro
duced at the beta carbon to prolong its residence time in
the myocardium, and a terminal para-iodophenyl group is

added to stabilize the iodine label (/). The prolonged re
tention time allows for high-quality SPECT imaging.

BMIPP uptake parallels that of palmitic acid. BMIPP is not
metabolized by beta oxidation but is mainly trapped in the
triglycÃ©ridefraction (1,2). Differences in the myocardial
distribution of BMIPP compared with that of flow tracers
have been reported in hypertensive rats (3,4), in cardio
myopathies (5-9) and in occlusion-reperfusion models

(10,11). Discrepancies between BMIPP and regional myo
cardial blood flow were also reported in patients with myo
cardial infarction (12-14). Mismatched segments with rel

atively more reduced BMIPP uptake were observed more
often in acute, as opposed to chronic, myocardial infarc
tion and more often in reperfused, as opposed to nonreper-

fused, areas. The clinical significance of these findings has
not been established.

Experimental studies have demonstrated that postisch-

emic, stunned myocardium bears considerable functional
reserve that may be recruited after moderate inotropic
stimulation without causing detrimental effect (15,16).
Low-dose dobutamine infusion to enhance regional sys
tolic wall thickening during two-dimensional echocardiog

raphy has recently been applied successfully in patients to
identify stunned versus necrotic myocardium after throm
bolytic therapy for acute myocardial infarction. Regions
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that exhibited improvement in systolic function had re
stored regional function several months later (17,18).

The aim of this study was to determine if BMIPP uptake
can be used to distinguish viable but jeopardized myocar
dium from scar tissue in patients with recent acute myo-

cardial infarction. For this purpose, the relative uptake of
BMIPP and ""Tc-sestamibi (MIBI) assessed by SPECT

was related to the regional wall motion and the contractile
reserve assessed by two-dimensional echocardiography
and low-dose dobutamine stimulation.

MATERIALS AND METHODS

Patients
Twenty-two patients (18 men and 4 women) ranging in age from

37 to 74 yr (mean 57.3 Â±10.9 yr) were investigated 4 to 10 days
after an acute myoca rd ial infarction. All patients met the following
criteria: (1) clinical, enzymatic and electrocardiographic evidence
of an acute myocardial infarction; (2) thrombolytic therapy within
6 hr after the onset of chest pain with clinical and/or electrocar
diographic evidence of successful reperfusion; and (3) no history
of previous myocardial infarction, coronary bypass surgery, val
vular or congenital heart disease, arterial hypertension or nonis-
chemic cardiomyopathy. All patients were treated with streptoki-
nase 1.5 x IO6U injected over 30 min followed by heparin 3 x IO4

U per day. In addition, a percutaneous transluminal coronary
angioplasty (PTCA) was performed in four patients immediately
after thrombolysis because of recurrence of symptoms. All pa
tients received the appropriate ancillary treatment according to
standard indications.

All patients were investigated after informed consent. The
study protocol was approved by the Commission of Medical Eth
ics of the Free University Brussels (VUB).

Study Design
The patients were investigated 4 to 10 days after the acute

event. The BMIPP study was obtained first, with the MIBI study
the day after. Both tracers were injected at rest. Two-dimensional
echocardiography, at rest and during low-dose dobutamine infu

sion, were obtained within 36 hr of the SPECT studies. All pa
tients underwent coronary arteriography before hospital dis
charge.

Metabolic and Perfusion SPECT Imaging
The drug 15-(4-iodophenyl)-3-pentadecanoic acid was obtained

from Emka-Chemie (MarkgrÃ¶ningen-Talhausen, Germany). Ra-
dioiodination with 123Iwas performed by the Cu(I)-assisted isoto

pie exchange reaction developed by Mertens et al. (79). lodine-
123-BMIPP (111-148 MBq) was injected intravenously under
resting conditions after an overnight fast. Lugol's solution was

given to the patients before the injection to block the thyroid
uptake of free iodine. SPECT imaging was started 20 min after the
injection with a three-head gamma camera (MultiSPECT 3, Sie
mens, Inc., Hoffman Estates, IL) equipped with a medium-energy
collimator. Ninety-six projections (3 x 32 projections, 128 x 128
pixels matrix, 60 sec/projection) were obtained over 360Â°in the

159-keV photopeak with a 15% window.
The MIBI study was obtained with 99mTc-2-methoxyisobutyl-

isonitrile (925 MBq) injected intravenously at rest the day after the
BMIPP study. MIBI SPECT imaging was started 60 min after the
injection, exactly as in the BMIPP study, but in the 140-keV
photopeak and with a 30-sec acquisition time per projection to

obtain approximately the same count density as for the BMIPP
study.

SPECT data were processed by using the filtered backprojec-

tion method (Butterworth filter, cutoff frequency at 0.4 cycle/
pixel; order = 5). Left ventricular short-axis, horizontal and ver
tical long-axis slices were obtained after appropriate reorientation.

The BMIPP and MIBI series were then normalized to the maximal
activity they contained and presented for analysis with a 20%
thresholding. No background or scatter correction was applied.
The left ventricular myocardium was divided into five large seg
ments (apical, septal, anterior, lateral and inferior) to allow for
comparison with the echocardiographic data. BMIPP and MIBI
uptake were graded semiquantitatively by two experienced ob
servers without knowledge of the clinical and echocardiographic
data. Scores were attributed on a four-point basis system by

taking into account both the extent and severity of the defects:
normal uptake, score 0; mildly reduced uptake, score 1 (activity
between 50% and 65% of the maximum); moderately reduced
uptake, score 2 (activity between 35% and 50%); or severely
reduced uptake, score 3 (less than 35%). The agreement rate
between the two observers was 89% for the BMIPP studies and
93% for the MIBI studies. Each study was then reviewed concur
rently and graded by consensus between the two observers. When
the BMIPP and MIBI scores were different, the segment was
considered to show mismatching. When the scores were the same,
the segment was considered to show matched BMIPP and MIBI
uptake.

Echocardiography and Dobutamine Stimulation
The patients underwent standard two-dimensional echocardi

ography with a commercially available system (Toshiba SSA160,
Tokyo, Japan) equipped with a 2.5-MHz transducer. The patients

were studied in the left lateral decubitus position at rest and during
continuous intravenous infusion of dobutamine (5-10 Â¿ig/kg/min).

Electrocardiography and blood pressure were continuously mon
itored. The long- and short-axis left parasternal views and the
apical four- and two-chamber views were obtained in all patients,

although the quality of the images depended on the available
windows. All studies were recorded on videotape and digitized on
a personal computer for subsequent analysis (Echo-Comp, PPG

Hellige, Freiburg, Germany). All patients were in sinus rhythm.
No patient had major arrhythmia or bundle branch block at the
time of the study.

Systolic wall thickening and inward wall motion were evalu
ated qualitatively by two experienced observers who had no
knowledge of the SPECT results. The left ventricle was divided
into five segments: apical, septal, anterior, lateral and inferior.
Each segment was graded on a four-point scoring system as nor

mal, score 0; hypokinetic, score 1; akinetic, score 2; or dy ski netie,
score 3. An improvement in wall motion during dobutamine infu
sion compared with the results of the rest study was considered
indicative of inotropic reserve. The agreement rate between the
two observers was 91%. A consensus was achieved after review
ing the recordings.

Coronary Arteriography
The degree of coronary artery stenosis was determined visually

on selective coronary arteriograms in multiple views by two ob
servers not involved in the study. The anterior, septal and apical
segments were considered to be in the left anterior descending
coronary artery distribution, the lateral segment in the left circum
flex coronary artery distribution and the inferior segment in the
right coronary artery distribution. The right coronary territory
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TABLE 1
Coronary ArtÃ©riographieData, SPECT and Echocardiographic Scores

Patient12345678910111213141516171819202122CulpritvesselLCXLADLADRCALADLADLADLADRCARCARCALCXLCXRCALADRCALCXLADRCARCALCXRCAPercent
residual

stenosis907520909575909010070705070209050759075905075OthervesselsRCAâ€”â€”â€”RCALCXâ€”LADLAD+LCXLAD+LCXâ€”â€”â€”â€”â€”â€”â€”â€”LAD+LCXRCAâ€”MIBIscore0401285401112253300421BMIPPscore0502688512133284522642Wallmotionscore0400366410141263201442

LCX = left circumflex artery; LAD = left anterior descending coronary artery; RCA = right coronary artery.

was reassigned to the left circumflex when the latter was domi
nant.

Statistical Analysis
The data are expressed as mean Â±s.d. The differences between

BMIPP and MIBI scores were determined by paired two-tailed
Student's t-test. The differences in wall motion score between

matched and mismatched defects were compared with the Mann-

Whitney U test. The differences between the proportions of
matched and mismatched defects in relation to wall motion were
studied by Fisher's exact test. Probability values less than 0.05

were considered significant.

RESULTS

BMIPP and MIBI Distribution
Table 1 gives the culprit vessel for myocardial infarction

and the percent residual stenosis at the time of the study,
the scores that describe both the extent and severity of
BMIPP and MIBI defects on SPECT and the score that
describes the severity of echocardiographic wall motion
abnormalities at rest.

All patients showed high-quality SPECT images for

MIBI and BMIPP studies. BMIPP and MIBI uptake were
normal in all segments in two patients. Defects of similar
intensity were observed in three patients. BMIPP defects
were more extended and more severe than MIBI defects in
the remaining 17 patients. In these patients, BMIPP defect
score averaged 4.00 Â±2.15, and the MIBI defect score was
2.18 Â±1.74 (p < 0.001). Figure 1 illustrates a typical ex
ample obtained in a patient with anterior myocardial infarc
tion studied 6 to 7 days after thrombolysis (Patient 5). The

study shows a mild reduction of MIBI uptake in the an-

teroseptal region. In contrast, the BMIPP study demon
strates extensive abnormalities that involve the anterior wall,
septum and apex. In all patients, abnormalities were ob
served in the vascular territory of the culprit coronary artery.
There was no relationship between MIBI and BMIPP uptake
and the severity of residual coronary artery stenosis.

Of the 110 segments used to compare BMIPP and MIBI
distribution, 38 segments showed either abnormal BMIPP
or MIBI uptake (Table 2). BMIPP uptake was lower than
MIBI uptake in 29 segments (mismatched defects) and was
similar to that of MIBI in the remaining 9 segments
(matched defects). A relative excess of BMIPP was not
observed in any segment.

Regional Wall Motion and Low-Dose
Dobutamine Echocardiography

Wall motion and systolic wall thickening was normal in
all segments in five patients. The 17 other patients showed
left ventricular systolic dysfunction in the infarct-related

coronary artery territory. Of the 110 segments used to
analyze wall motion, there were 9 hypokinetic segments,
20 akinetic segments and 3 dyskinetic segments.

Wall motion improved during low-dose dobutamine
stimulation in 15 of the 32 segments with dysfunction (ino-

tropic reserve). Six of the 9 hypokinetic segments and 9 of
the 20 akinetic segments demonstrated inotropic reserve
(p = ns). Nine patients had at least one myocardial seg

ment with inotropic reserve during dobutamine stimula
tion. There was no relationship between the wall motion
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RGURE 1. Technetium-99m-MIBI (firstand third rows) and1 ^I-BMIPP (second and fourth rows) left ventricular short-axis slices obtained

6 to 7 days after coronary thrombolysis in a patient with an anterior myocardial infarction (Patient 5). There is a mild reduction of MIBI uptake
in the anteroseptal region. In contrast, the BMIPP study demonstrates extensive abnormalities involving the anterior wall, septum and apex.

response to dobutamine and the severity of residual steno
sis of the culprit coronary artery.

Relationship Between BMIPP and MIBI Uptake and
Wall Motion

Wall motion was normal in all 72 segments with normal
BMIPP and MIBI uptake and in 6 of the 29 segments with

mismatching. These six segments showed normal MIBI
uptake but reduced BMIPP uptake. Of the 32 segments
with dysfunction, 23 showed mismatched defects and 9
matched defects (Table 3). The wall motion score was
more severe for segments with matched defects than for
those with mismatched defects: 2.11 Â±0.78 versus 1.34 Â±
0.81 (p = 0.014).

TABLE 2
Comparison Between BMIPP and MIBI Myocardial Uptake

Scores

MIBIscoreBMIPPscoreTotal012307261â€”791313â€”162â€”39123â€”â€”33No.7291712110

TABLE 3
Relationship Between BMIPP and MIBI Uptake and Wall

Motion

BMIPP and MIBIuptakeWallmotionTotalNormalHypokineticAkineticDyskineticBothnormal72â€”â€”â€”72Mismatcheddefects6716â€”29Matcheddefects2439No.789203110
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Relationship Between BMIPP and MIBI Uptake and
Contractile Reserve

Of the 23 segments with mismatched defects, 15 had
improved systolic wall thickening during low-dose dobut-

amine stimulation (Table 4). All segments that improved
showed mismatched BMIPP and MIBI uptake. In contrast,
none of the nine segments with matched defects showed
evidence of inotropic reserve (p < 0.001). All nine patients
who had improved wall motion during low-dose dobut-

amine stimulation showed at least one myocardial segment
with mismatched BMIPP and MIBI uptake.

In dysfunctional segments, the probability of a wall mo
tion response to low-dose dobutamine stimulation was
higher when the MIBI uptake was better. Normal or near-

normal MIBI scores predicted wall motion improvement in
11 of 17 segments (65%). Severely depressed or absent
uptake of MIBI predicted the absence of wall motion im
provement in 11 of 15 segments (73%). These predictive
values improved when the BMIPP uptake was also taken
into account (Table 5). The positive predictive value for
wall motion improvement in mismatched segments was
79% (11 of 14 segments); the negative predictive value for
the absence of improvement in matched segments was
100% (6 of 6 segments).

DISCUSSION

Three different patterns with respect to the regional dis
tribution of BMIPP and MIBI myocardial uptake were
identified after thrombolytic therapy of acute myocardial
infarction: normal uptake of both tracers, mismatched de
fects with more reduced BMIPP uptake and matched de
fects. All segments with both normal BMIPP and MIBI
uptake showed normal wall motion. Most segments with
mismatched uptake showed evidence of residual viability,
i.e., wall motion was either normal at rest or demonstrated
inotropic reserve during low-dose dobutamine stimulation.

In contrast, segments with matched defects showed abnor
mal wall motion and did not demonstrate inotropic reserve.

Technical Considerations in BMIPP Imaging
High-quality SPECT images were obtained in all pa

tients for MIBI and BMIPP studies. Imaging was per
formed with a medium-energy collimator. The 123Ispec

trum contains high-energy photons, exceeding 400 keV,

with a 2.5% abundance. The relative influence of these

TABLE 4
Relationship Between BMIPP and MIBI Uptake and Inotropic

Reserve in the 32 Segments with Dysfunction

TABLE 5
Relationship Between Inotropic Reserve and the MIBI and

BMIPP Scores in Segments with Abnormal Wall Motion

MIBI uptake score

Inotropic reserve
No inotropic reserve
TotalBMIPP

and MIBIuptakeMismatched

Matched
defectsdefects15

0
8 9

23 9No.15
17
32

1 No.

BMIPPuptakescore0123Total2/21/1â€”3/3-0/38/11â€”8/14__â€”0/34/94/12â€”â€”0/30/32/59/154/1215/32

photons in the 159% Â±15% window is amplified when
low-energy collimators (up to 30% of total counts) are used

because of septal penetration from sources out of the direct
field of view, such as the liver. Phantom studies that com
pared 99mTc-and 123I-labeled activities (data not presented)

indicated a systematic underestimation of defect contrast
with 123Iwhen a low-energy collimator was used but not

with a medium-energy collimator. In this work, MIBI stud
ies were also obtained with the medium-energy collimator

to compare MIBI and BMIPP data with the same spatial
resolution. BMIPP and MIBI images were analyzed and
compared by the same thresholding level.

The initial uptake of free fatty acids is largely determined
by the regional myocardial blood flow. Most investigators
used 201T1as a flow tracer. The authors used "Tc-MIBI to

limit the problems of differential attenuation and scatter. In
this way, no physical elements could contribute signifi
cantly to the observed differences between metabolic and
flow distribution.

BMIPP Uptake
The precise mechanism of BMIPP uptake and retention

remains unknown. BMIPP follows the initial biochemical
pathways of uptake and transport of the native fatty acids
within the myocardial cells (20,21). BMIPP follows the
enzymatic activation of fatty acids to acyl-coenzyme A

(CoA), which is common to triglycÃ©ridesynthesis and to
beta oxidation. BMIPP accumulation is positively corre
lated with the intracellular concentration of adenosine
triphosphate, which is required in this activation process
(2). The acyl-CoA synthetase reaction is irreversible. The
BMIPP-CoA produced is hydrophilic, thus facilitating its
intracellular retention. BMIPP-CoA is not metabolized by

beta oxidation because the methyl group precludes the
formation of the keto-acyl CoA intermediate but is esteri-

fied to triglycÃ©ridesand trapped into the cytosolic lipid pool
(/ ). These facts suggest that the retention of BMIPP might
be determined chiefly by the acyl-CoA synthetase reaction

rather than by the ensuing metabolic pathways.

Matched Versus Mismatched BMIPP and MIBI Defects
Most patients included in this study presented with at

least one myocardial segment and had mismatched defects
with reduced BMIPP uptake. In their preliminary clinical
study, Saito et al. (72) found mismatching between BMIPP
and 201T1distribution in four of six patients investigated
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after an acute myocardial infarction. A more reduced fatty
acid uptake was found in the three patients who had suc
cessful reperfusion. The other patient showed segments
with higher BMIPP uptake than 20IT1uptake. In a larger

series, Tamaki et al. (13) found that mismatched segments
with relatively more reduced BMIPP uptake were ob
served more often in acute, as opposed to chronic, myo
cardial infarction, and more often in reperfused, as op
posed to nonreperfused, areas. De Geeter et al. (14), using
"Tc-MIBI as the flow tracer, found that regions with

relatively decreased BMIPP uptake occurred significantly
more frequently in patients who had undergone thrombol-

ysis and/or PTCA in the early phase of infarction and
appeared more often in areas supplied by patent, as op
posed to occluded, coronary arteries.

Because the goal of this work was to specify the clinical
significance of mismatched defects, only patients who had
clinical and/or electrocardiographic evidence of successful
reperfusion therapy and who had no history of previous
myocardial infarction were investigated. In this highly se
lected postmyocardial infarction population, 67% of the
segments with either abnormal BMIPP or MIBI uptake
showed a mismatched defect, and 77% of the patients
showed at least one myocardial segment with mismatch
ing. The finding of mismatches in which BMIPP is more
reduced than MIBI after reperfusion therapy concurs with
canine experiments (22,23). With PET, these studies dem
onstrated sustained impairment in fatty acid handling and
overall reduced oxidative metabolism in areas that had
been acutely ischÃ©miebut subsequently restored their flow
to normal. Tamaki et al. (24) found that segments with less
BMIPP than thallium uptake showed an enhanced fluoro-

deoxyglucose (FDG) uptake. In contrast, most segments
with concordant decrease of BMIPP and 201T1uptake

showed no FDG uptake.
Mismatching was observed in dysfunctional segments

and in those with normal wall motion. This indicates that
wall motion can already recover, at least under resting
conditions, before fatty acid metabolism is completely nor
malized. In the authors' preliminary study which compared

the relative distribution of ortho-iodophenylpentadecanoic

acid and MIBI after thrombolysis (25), mismatching was
found to concur with improving wall motion, although the
wall motion of segments with matched defects was un
changed or had deteriorated. Further studies are required
to evaluate the wall motion response to stress in these
normokinetic segments with mismatched BMIPP and
MIBI uptake after coronary thrombolysis.

In segments with persistent dysfunction, mismatching
was significantly associated with residual viability, as dem
onstrated by contractile reserve during inotropic stimula
tion. In the current series, all segments with improved wall
motion during dobutamine stimulation showed a mis
matched pattern. Some of the mismatched segments, how
ever, did not recover function on dobutamine stimulation.
This could be due to mÃ©thodologielimitations. Because the
MIBI study was systematically obtained the day after the

BMIPP study to prevent energy interferences, an overes-

timation of the mismatching area may have resulted from
the sequence in which the radionuclide studies were ob
tained. On the other hand, it is probable that BMIPP up
take, perfusion and contractile reserve do not recover si
multaneously to the same extent.

The probability to detect functional reserve in a given
segment was inversely related to the regional blood flow,
as reflected by the uptake of MIBI. Most of the mis
matched segments with normal or near-normal flow

showed inotropic reserve. These segments presumably
corresponded to stunned myocardium. Low-dose dobut

amine echocardiography has been shown to identify accu
rately stunned versus necrotic myocardium early after
thrombolytic therapy (18). In contrast, 56% of mismatched
segments with reduced perfusion did not demonstrate func
tional reserve during dobutamine stimulation. Pierard et al.
(17), comparing dobutamine echocardiography with PET,
also found that the metabolic viability detected by PET did
not always indicate reversible dysfunction. Among the 11
patients with enhanced FDG uptake, functional recovery
was found in all 5 patients with normal perfusion early after
thrombolytic therapy and only in 1 of 6 patients with de
creased perfusion but enhanced glucose uptake. Two hy
potheses could be invoked to explain this finding. First,
reduced perfusion may be due to a high-grade residual
stenosis with hibernating myocardium. The efficacy of low-

dose dobutamine echocardiography in the evaluation of
hibernating myocardium is uncertain (26). In patients with
critically stenosed coronary arteries, the administration of
a positive inotropic agent, even at a low dose, may produce
myocardial ischemia and persistent regional dysfunction
because of increased myocardial demand in the setting of
exhausted coronary flow reserve. Second, reduced MIBI
uptake may reflect the extent of transmural necrosis. These
regions may still contain islets of viable, metabolically ac
tive cells but be unable to produce effective contraction
because of the loss of continuity. Animal studies have
shown that myocardial regions become incapable of func
tioning if a threshold percentage of transmural irreversible
injury is exceeded (27). Follow-up studies are therefore

mandatory to determine the natural history and the effect
of interventional therapy on these dysfunctional segments
with mismatching but no evidence of inotropic reserve.

Segments with matched BMIPP and MIBI defects al
ways showed wall motion abnormalities. The degree of
reduced MIBI uptake predicted the severity of dysfunc
tion. None of these segments demonstrated contractile re
serve during dobutamine stimulation, regardless of the se
verity of abnormal MIBI uptake. This result is in
agreement with the findings of PET studies and indicates
that patients with matched flow and FDG defects showed
no functional improvement with time (17,28). Thus,
matched BMIPP and MIBI defects are highly likely to
correspond to scar tissue.
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Study Limitations
There are inherent limitations when the regional wall

motion obtained in two-dimensional echocardiography is
compared with three-dimensional SPECT imaging. To

minimize these errors, the left ventricular myocardium was
divided into five large segments. On the other hand, a
semiquantitative grading system was used to describe seg
mentai tracer uptake. Fully spatial congruence between
myocardial perfusion, function and metabolic data from
electrocardiogram-gated SPECT together with quantitative

analysis would have produced more confident thresholds
than visual analysis, but such programs have not yet been
fully developed and validated (29). Given the high repro-

ducibility and good interobserver agreement in the classi
fication of the segments into three different categories (nor
mal uptakes, mismatched defects and matched defects), it
is unlikely that the conclusions would have been changed
by the application of quantitative methods.

The ability of combined BMIPP and MIBI uptake to
identify residual viability was inferred from the results of
dobutamine-stimulated inotropic reserve. Reports indicate

that acute dobutamine results may not be maintained at a
later follow-up (17,18). Further studies, including clinical
follow-up, are therefore indicated to address this issue.

This patient population was rather biased because most
of the patients included in this study were investigated
early after successful reperfusion therapy. Whether
BMIPP might be useful to detect viable myocardium in
other subgroups of patients with coronary artery disease
remains to be established.

SUMMARY

In patients with subacute myocardial infarction, BMIPP
is more sensitive than MIBI and wall motion to detect
acutely ischemie areas. The comparison of BMIPP and
MIBI uptake allows for the characterization of the com
plete spectrum of postischemic myocardium, i.e., from
complete functional recovery (when the uptake of both
tracers is normal) to complete transmural necrosis without
residual viability (when the uptake of both tracers is se
verely and similarly reduced). Mismatching with more se
verely depressed fatty acid metabolism than expected on
the basis of the flow indicates jeopardized but viable myo
cardium. In dysfunctional segments, mismatching may cor
respond either to stunned or to hibernating myocardium.
Matched defects are associated with scar tissue.
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FIRST IMPRESSIONS

Hypercalcemia

PURPOSE
A 50-yr-old woman with soft-tissue sarcoma on the
left mandible was given a radionuclide bone scan to
assess local bone involvement and possible distant
bone mÃ©tastasesprior to surgery. After ruling out
any error in preparation of the radiopharmaceutical,
the patient was found to be hypercalcÃ©miewith
serum calcium levels of 14.2 mg/dl.

TRACER
Technetium-99m-hydroxymethylene
diphosphonate (HMDP)

ROUTE OF ADMINISTRATION
Intravenous

TIME AFTER ADMINISTRATION
3.50 hours

INSTRUMENTATION
Siemens Orbiter 75 gamma camera

CONTRIBUTORS
A. JimÃ©nez-Heffeman,M. UreÃ±a,J.M. Lopez-Ruiz,
M. Gomez-Riox and J.M. Llamas

INSTITUTION
Hospital Virgin de las Nieves, Granada, Spain
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