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Technetium-99m-sestamibi images reflect tracer distribution at
the time of injection. This “stay put’ indicator allowed us to
separate the effects of segmental left ventricular dysfunction per
se versus myocardial biood flow on SPECT “perfusion” images
in ten dogs. Methods: An electromagnetic flow probe and hy-
draulic occluder were placed on the LAD coronary artery. So-
nomicrometry was used to measure segmental wall shortening.
At peak myocardial blood flow induced by adencsine, 35-45
mCi ®™Tc-sestamibi were injected without occlusion. At 1 hr
postinjection, during normal contraction, 40-50 msec end-dia-
stolic and end-systolic SPECT images (#1) were acquired to
reflect normal myocardial blood flow distribution. Later, during
total LAD occlusion, and without reinjection of isotope, ancther
gated scan (#2) was acquired. Results: Coincident with abnor-
mal contraction, large severe systolic defects [(28 + 5)% more
severe compared to the baseline-scan #1; p < 0.01], and milder
diastolic defects [(12 + 8)% more severe compared to the base-
line-scan #1; p < 0.01) were observed during scan #2. Thus,
abnormal contraction alone produced defects on SPECT im-
ages. Conclusion: Accordingly, defects in myocardial perfusion
images must be interpreted as representing the integrated result
of the combination of blood flow and segmental contraction
heterogeneity.
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If coronary blood flow reserve is limited by partial cor-
onary occlusion, then exercise can produce myocardial
ischemia manifested by chest discomfort, electrocardio-
graphic (ECG) ST-segment depression, decreased regional
myocardial perfusion and impaired regional cardiac con-
traction (7). Injection of Tl or *™Tc-hexakis-2-methoxy-
2-methyl isobutyl isonitrile (sestamibi) during exercise al-
lows imaging of myocardial perfusion for a few minutes
(*®'T1) or hours (*™Tc-sestamibi) later, even though actual
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coronary blood flow distribution returns toward normal
(2). Regional cardiac contraction, on the other hand, re-
turns toward normal more slowly after a brief period of
ischemia due to myocardial “stunning” (3). Therefore,
image acquisition may occur while regional contraction is
potentially still significantly impaired.

The objective of the present study was to determine
whether abnormal segmental contraction per se could in-
fluence the appearance of SPECT myocardial perfusion
images. The work of Gewirtz et al. (4) described the effects
of changes in regional contraction and left ventricular ge-
ometry on ungated and gated planar myocardial perfusion
images. Parodi et al. (5) studied the influence of abnormal
regional contraction on ungated PET images. Myocardial
perfusion images are normally acquired in a nongated fash-
ion which blurs systole and diastole (6). In our design, the
images were gated in order to avoid the concomitant effects
of overall global cardiac motion in space associated with
the cardiac cycle. We then were able to determine the
effects of changes in regional function.

Technetium-99m-sestamibi shows little redistribution so
that images reflect the same, initial tracer distribution for
several hours (7-9). We took advantage of the ®™Tc-ses-
tamibi “‘stay-put’ property and acquired multiple ECG-
gated SPECT ®™Tc-myocardial perfusion images under
different conditions of regional left ventricular contraction
following a single injection of *™Tc-sestamibi. Dogs were
instrumented to record coronary blood flow by an electro-
magnetic flow probe and segmental shortening by ultra-
sonic crystals as a ‘‘gold standard’’ measurement of local
myocardial contraction. Following instrumentation, each
dog then received **™Tc-sestamibi during adenosine
“stress.”” One hour later, without reinjection of isotope,
ECG-gated images at diastole and systole were acquired at
rest (normal systolic contractile function), and still later,
during total coronary artery occlusion (diminished or ab-
sent systolic contractile function in the myocardial region
supplied by the occluded coronary artery). The experimen-
tal design allowed us to infer that any differences in the
severity and extent of “‘perfusion” defects between the
baseline resting perfusion scans and the scans acquired
during occlusion in the same dog were related to changes in
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regional left ventricular contraction, and not to changes in
9mTc-sestamibi measurements of myocardial “perfusion”’
per se since *™Tc-sestamibi had already been deposited in
the myocardium.

METHODS

Experimental Preparation

Ten mongrel dogs weighing 20 to 35 kg were premedicated with
acepromazine (8 mg, s.c.). Methohexital (11 mg - kg~*) and alpha-
chloralose (100 mg - kg™') were given as intravenous boluses.
Anesthesia was maintained by a constant intravenous infusion of
5to8 mg-kg~!- hr™! of alpha-chloralose. The dogs were intu-
bated and mechanically ventilated (Bennett MA-1). Four limb
lead electrodes were attached subcutaneously for ECG recording.
Catheters were placed in the femoral artery and vein to measure
blood pressure and drug infusion, respectively. Later, a high
fidelity pressure sensor-tipped catheter (Millar Instruments,
Houston, TX) was inserted into the left femoral artery and ad-
vanced into the left ventricle to record left ventricular pressure
and its first derivative (dP/dt). The chest was opened by left lateral
thoracotomy at the fifth intercostal space. An electromagnetic
flow probe (Carolina Medical Electronics, King, NC) was placed
around the left anterior descending (LAD) coronary artery after
careful dissection to avoid coronary occlusion. A hydraulic oc-
cluder (In Vivo Metrics, Healdsburg, CA or RE Jones, Co. Silver
Springs, MD) was secured around the LAD distal to the electro-
magnetic flow probe. No studies were performed for at least 1 hr
after LAD dissection. Heart rate, systolic, diastolic and mean
aortic pressure, dP/dt, mean and phasic coronary blood flow were
recorded.

Regional left ventricular segmental shortening was measured
from the transit time for ultrasonic crystals implanted in the myo-
cardium (10-12). Two crystal pairs were placed, one in the dis-
tribution of the LAD (coronary artery with hydraulic occluder)
and the other in the distribution of the (normal) left circumflex
coronary artery (LCx), and recorded on an ultrasonic dimension
system (Triton Technologies, La Jolla, CA). Crystal pairs were
positioned to record parallel to the fibers 5 to 7 mm under the
surface and to record the largest amplitude signal available. Crys-
tals were placed clearly between branches of the LAD distal to the
site of the hydraulic occluder. End-diastolic dimension was iden-
tified on ultrasonic crystal tracing as the time when dP/dt started
to rise, and the end-systolic dimension as the time 20 msec before
peak negative dP/dt (12). The percent segmental shortening (SS)
was calculated as (100%) X ((end-diastolic length — end-systolic
length) divided by (end-diastolic length)). SS has been shown to
correlate strongly with systolic wall thickening (13). SS was cal-
culated for both the LAD-perfused and LCx-perfused myocardial
segments. The percent changes between baseline-rest and occlu-
sion in the end-diastolic (%AEDL) and end-systolic (%AESL)
crystal dimensions were calculated for both the LAD and LCx
zones. The %AEDL and %AESL are measures of LV volumetric
changes at diastole and systole, respectively.

Protocols

The chest of each dog was closed surgically, and coronary
blood flow was increased to its maximum value with intravenous
adenosine. Since the major clinical use of SPECT **™Tc-sestamibi
is stress testing, we infused adenosine to achieve maximum cor-
onary dilatation without altering contractility before radionuclide
injection. In a previous study, we found that an intravenous dose
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of adenosine caused reproducible maximal coronary vasodilation
measured by an electromagnetic flow probe in dogs (/4). Peak
levels of coronary blood flow were achieved by intravenous infu-
sion of incremental doses (36-139 ug * kg~' - min~!) of adenosine
(5 mM in saline). At peak stress in each animal (n = 10), the
hydraulic occluder was not inflated (i.c., the LAD was patent) and
an intravenous injection of 35-45 mCi *™Tc-sestamibi was given.
SPECT *™Tc-sestamibi acquisitions were performed later under
varied conditions of regional contractile function as follows:

o Baseline-rest scan (#1): One hour after injection, when crys-
tals and blood flow measurements returned to baseline (i.e.,
resting) values, ECG-gated SPECT scans of resting, normal
conditions were acquired.

o Occlusion scan (#2): Later, without moving the dog, a bolus
of lidocaine (40 to 60 mg, i.v.) was given, and a slow infusion
begun (1 mg- min~!, i.v.) to minimize the occurrence of
arrhythmias associated with coronary occlusion. Then, the
hydraulic occluder was inflated to produce a total coronary
occlusion confirmed by 100% reduction in coronary blood
flow. The LAD crystals showed negative or little segmental
shortening, as expected with total coronary occlusion. With-
out reinjection of radioisotope, ECG-gated SPECT *™Tc-
sestamibi imaging began (i.e., during abnormal contraction).
The occlusion was maintained throughout the SPECT acqui-
sition.

SPECT Acquisition

Gated Tomographic Acquisition. For each study protocol (#1
and #2), images at diastole and systole were acquired simulta-
neously. Diastolic images were acquired beginning at the R-wave
and for a time interval of 40-50 msec. Systolic images were
acquired beginning at 20 msec before the time of “‘end-systole’ as
defined by the segment crystals (see above) and for a duration of
40-50 msec. A low-energy, high-resolution (LEHR) collimator
was used to enhance SPECT resolution. View data were acquired
on a General Electric 400AT/STAR SPECT system using a cam-
era zoom of 1.6 into a 64 x 64 digital matrix (i.e., sampling size
equal to 3.9 mm per pixel). Each dataset, consisting of 64 views,
was acquired using a circular 180° anterior arc scan. The SPECT
acquisition time was kept between 30 to 40 min so that the number
of cardiac cycles acquired at each view depended on the experi-
mental conditions during the study (i.e., the dog’s heart rate).

Cholecystokinin Infusion. Gallbladder activity can interfere
with %™Tc-sestamibi myocardial images in dogs (/4). Thus, in
three dogs, 50 min after injecting *™Tc-sestamibi, at which time
the tracer was already deposited in the heart and other tissues,
synthetic cholecystokinin (1 ug boluses up to 10 ug total; Sincal-
ide, Squibb Laboratories, Princeton, NJ) was injected intrave-
nously to induce gallbladder emptying and clear *™Tc-sestamibi
from the area near the heart as described previously (14). Chole-
cystokinin boluses only transiently altered systemic and coronary
hemodynamics, and variables always returned to baseline condi-
tions within 1 min. A cholecystokinin infusion (0.007 ug * min~!)
was continued during the SPECT acquisition. In the other seven
dogs, a cannula was placed in the gallbladder during surgical
instrumentation, and the contents drained periodically over the
course of the SPECT acquisitions.

Analysis of SPECT Images. The end-diastolic and end-systolic
SPECT %™Tc-sestamibi scans were processed using the authors’
bull’s-eye analysis software (15). After nine-point smoothing of
the planar images, transaxial slices (3.9 mm thick) were recon-
structed using ramp-filtered backprojection without attenuation
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correction. Following operator definition of the angularity of the
heart in the thorax, the slices from the vertical long-axis, horizon-
tal long-axis, and short-axis were reformatted from the transaxial
dataset. The **"Tc-sestamibi short axis slices were passed
through the quantitative bull’s-eye program where apical to basal
slices were selected by an experienced operator. For each animal,
the same number of short-axis slices was used for all end-diastolic
and end-systolic studies. A maximal count circumferential analy-
sis was performed on each short-axis slice to produce a series of
circumferential profiles. For all slices, except for the first two
apical slices, the maximum count was determined along 40 radial
vectors (i.e., 9° angular increments) emanating from an operator-
defined center of the left ventricle. For the first two apical slices,
which do not have the doughnut-shaped appearance of the other
short-axis slices, the maximum count in the slice was obtained.
For display purposes, the circumferential profiles were coalesced
into the two-dimensional bull’s-eye representation.

A maximal count analysis was performed in spherical coordi-
nates to better describe the count distribution in the apical region
of the left ventricle. In this approach, the apical portion of the
vertical long-axis slice array was sampled by radial vectors ema-
nating from the operator-defined center at a distance of 20% of the
apical to basal extent of the left ventricle. Maximal counts were
obtained at five different angular (8) intervals (i.e., © varied from
0° to 90° in 22.5° steps) with 40 ¢ values (i.e., ¢ varied from 0° to
360° in 9° increments). The apical samples (5 x 40 = 200 values)
were displayed in a two-dimensional bull’s-eye representation
(CAP display) with samples along the line passing throygh the
center of the left ventricle (6 = 0°) shown at the centey of the
display.

Quantitative Analysis.In a previous study (/4), we established
a threshold criterion for identification of an abnormally ““per-
fused” region (i.e., defect region). Thus, circumferential profile
pixels with counts less than 60% of the maximum count in the
study, which were in a region of the circumferential profile cor-
relating anatomically to the ‘“‘occluded” LAD, were identified as
abnormal. When this same threshold criterion was applied to all
data in the present study, a significant defect was apparent in all
the systolic images from the occlusion scan. Thus, we defined the
defect region on the end-systolic scan at occlusion and mapped
this region to circumferential profile images from all studies in the
same animal. The average number of counts in the defect zone
was determined from the mapped defect region in each study. In
a similar manner, a normal region was standardized for all the
animal studies and corresponded to an area perfused predomi-
nantly by the nonoccluded LCx coronary artery. This normal
region then was mapped to all the studies, and the average number
of counts in the normal zone was determined.

Defect severity was defined as the average number of counts
per pixel in the defect zone divided by the average number of
counts per pixel in the normal zone. The percent change in defect
severity from baseline (scan 1) to the occlusion (scan 2) was
calculated for diastolic and systolic images.

Results were expressed as the mean + standard deviation.
Comparison of differences in defect severity change between rest
and occlusion images were performed by Student’s t-test. Differ-
ences were considered significant when p < 0.05.

Ungated Tomographic Acquisition

Clinically, SPECT myocardial perfusion images are usually
acquired in a nongated fashion. Thus, to assess the effects of
abnormal segmental contraction on the appearance of ungated
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images, we acquired ungated SPECT *™Tc-sestamibi data at
baseline-rest and during occlusion in one additional animal. Ac-
quisition and processing parameters were identical to those used
in the gated study, except the time/view was fixed at 30 sec.

RESULTS

Qualitative Comparison of SPECT Bull’s-eye Images

Baseline-Rest Scan. End-systolic SPECT *™Tc-sesta-
mibi bull’s-eye displays acquired during normal contrac-
tion conditions in four representative dogs are seen in the
top row of Figure 1 (#1-#4) in which no defects are ap-
parent. The corresponding end-diastolic bull’s-eye displays
from the same four dogs are shown in the top row of Figure
2. The slight decrease of counts in the anterior and apical
sectors in the diastolic images is consistent with our pre-
vious observations in normal dogs (16).

Occlusion Scan. In contrast to the baseline-rest images,
large severe defects are apparent in all end-systolic bull’s-
eye displays acquired during total coronary occlusion from
the same four dogs (row B in Fig. 1). Figure 1, row C (CAP
display), magnifies the center of the bull’s-eye to show
decreased counts in the apical region during occlusion. The
blackened area in Figure 1, row D identifies the extent of
the defects. The diastolic bull’s-eye images (bottom row of
Fig. 2) show more variable results. For dogs 2 and 4,
defects are less severe and smaller than in the correspond-
ing end-systolic images. For dog 1 defect severity is similar
to that in the systolic image, whereas for dog 3 no defect is
apparent when compared to the baseline diastolic image
(the systolic image for dog 3 shows a large defect).

Qualitative Comparison of SPECT Slices

The differences between images are not only apparent in
bull’s-eye displays. Figure 3 (columns 1-4) shows a com-
parison of end-systolic SPECT slices from the four dogs.
Transaxial slices (row A) and vertical long-axis slices (row
C) acquired during normal contraction conditions are com-
pared to transaxial slices (row B) and vertical long-axis
slices (row D) acquired during occlusion. Thus, at the same
slice level, there are obvious differences in relative count
levels with severe defects during abnormal segmental con-
traction observed in the anterior, antero-apical and apical
regions of the slices displayed in rows B and D (occlusion).
In association with the appearance of decreased count
levels in these regions, images acquired during occlusion
show LYV cavity dilation.

Quantitative Comparison

At baseline-rest, segmental shortening was comparable
in the LAD-perfused (SS = 14% * 6%) and the LCx-
perfused (SS = 12% * 5%) regions. During occlusion, SS
in the abnormal (LAD) region was negative in 7/10 animals
and averaged (—1 * 6)%. Relative to baseline-rest, SS
during occlusion decreased significantly in all studies [av-
erage %A = (—124 * 65)%]. Since SS has been shown to
correlate strongly with systolic wall thickening (13), our SS
data imply significantly reduced systolic wall thickening in
3/10 studies and paradoxical systolic wall thinning in 7/10
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FIGURE 1. End-systolic bull's-eye displays from four representa-
tive dogs. From left to right, dogs 1—4 are shown (#1-#4). (Row A)
Baseline-rest images were acquired during normal segmental con-
traction. (Row B) Occlusion images were acquired during abnormal
segmental contraction. (Row C) Occlusion images (CAP displays)
better sample the apical region to show the apical extent of the
defects. (Row D) The same occlusion images displayed in Row B
are shown with the defect region shown in black. Abnormal segmen-
tal contraction produces a severe defect on occlusion bull's-eye
even though coronary blood flow was normal during isotope distri-
bution as reflected by normal baseline-rest images.

studies during occlusion. In the normal LCx zone, SS was
decreased slightly [average %A = —20% + 34%], perhaps
because of the administration of lidocaine prior to coronary
occlusion. Accordingly, during occlusion, systolic wall
thickness in the region of the LAD decreased significantly
compared to the LCx. The thickness change was associ-
ated with a volumetric change, i.e., bulging, in the same
LAD-region as shown by a 24% * 10% increase in the
length between crystals (i.e., %AESL) during systole. Only
minor crystal dimension changes occurred in the same
region during diastole (%AEDL = 6% + 6%) or in the LCx
region during systole (%AESL = 8% * 15%) and diastole

FIGURE 2. End-diastolic bul's-eye displays from the same four
dogs shown in Figure 1. (Top row) Baseline-rest images were ac-
quired during normal segmental contraction. (Bottom row) Occlusion
images were acquired during abnormal segmental contraction.

Abnormal Function Alone Causes Perfusion Defects ¢ Eisner et al.

(%AEDL = 2% + 3%). These measurements suggest little
change in left ventricular end-diastolic volume during this
study.

Figure 4 shows how these changes in segmental wall
function between rest and occlusion influence the change
in defect severity between the two scans. The figure sum-
marizes our results and shows that severe defects [(28 +
5)% more severe], compared to baseline scans, are present
in the systolic image acquired during total occlusion (p <
0.01, baseline versus occlusion). Diastolic images acquired
during occlusion show smaller [(12 + 8)% more severe],
but significant, differences when compared to baseline im-
ages (p < 0.01). In all cases (10/10), defects were observed
in the systolic images during occlusion. In (9/10) cases,
defects were present, but were less severe at diastole dur-
ing occlusion (p < 0.01, systole versus diastole).

Ungated Scan

For the images acquired without ECG gating, SS in the
LAD decreased from 17.6% to —5.7% during occlusion. SS
in the LCx increased slightly from 8.2% to 10%. The
%AESL (LAD) = +49.2%, %AEDL (LAD) = +14.4%,
%AESL (LCx) = —6.4%, and %AEDL (LCx) = —8.3%.
Thus, as in the ungated data, negative segmental shorten-
ing (i.e., systolic wall thinning) in association with a volu-
metric bulging of the myocardium during systole occurred
in the region perfused by the occluded LAD. The baseline-
rest bull’s-eye display, CAP display and a representative
transaxial slice from the ungated acquisition are shown in

FIGURE 3. End-systolic SPECT reconstructed slices from the
same four dogs shown in Figure 1. (Row A) SPECT reconstructed

(7.8 mm thick) transaxial slices acquired during normal segmental
contraction (baseline-rest). (Row B) At the same slice level, SPECT
reconstructed (7.8 mm thick) transaxial slices acquired during
abnomal contraction (occlusion). (Row C) Vertical
long-axis slices (7.8 mm thick) acquired during normal segmental
contraction (baseline-rest). (Row D) At the same slice level, vertical
long-axis slices (7.8 mm thick) acquired during abnormal segmental
contraction (occlusion). The images have been normalized inde-
pendently with the maximum count in each image set to the same
color (white). Compared to baseline-rest studies, abnormal segmen-
tal contraction produces a severe defect during occlusion in the
anterior, apical and antero-apical regions.
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the top row of Figure 5. Corresponding images acquired
during occlusion (bottom row of Fig. 5) show decreased
count levels in the anterior, antero-apical and apical seg-
ments. Accordingly, the ““artifactual’’ effects of abnormal
segmental contraction on SPECT images was also ob-
served in the ungated scan.

DISCUSSION

Prior studies have shown a relationship between global
left ventricular function and myocardial perfusion images
(4,5,17). Gewirtz et al. (4) studied the effect of abnormal
wall motion on gated and ungated planar images. Parodi et
al. (5) showed the effect of abnormal function on ungated
3N-ammonia PET images. Machac et al. (17) showed a
relationship between left ventricular function, cavity size
and wall thickness using computer simulations of 2°'Tl
images. Based on these studies, it seemed reasonable to
test whether regional contractile abnormalities might alter
SPECT myocardial perfusion images. We gated our images
to produce “‘stop-action,’’ thereby avoiding any effects of
motion associated with the cardiac cycle on the image. The
two-frame gated image used a narrow window of only
40-50 msec during diastole and again in systole. The timing
of this systolic window was made quite exact by using a
combination of the timing of changes in left ventricular
pressure, its first derivative and segmental ultrasonic crys-
tals in the wall of the heart. Thus, we avoided any overlap
of diastolic and systolic events during the periods we des-
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FIGURE 4. This figure illustrates the average percent change in
the defect severity (abnormal counts divided by normmal counts)
between baseline-rest and occlusion images (n = 10). Abnormal
segmental contraction per se caused an apparent " defect
on myocardial images at systole and diastole [(*) p < 0.01]. Defects
on systolic images were more severe than on diastolic images (p <
0.01).
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FIGURE 5. Ungated acquisition. This figure compares the bull's-
eye images (left column), CAP displays (middle column) and corre-
sponding transaxial slices (right column) from one subject. (Top row)
Baseline-rest images were acquired during normal segmental con-
traction. (Bottom row) Occlusion images were acquired during ab-
normal segmental contraction. Abnormal segmental contraction per
se caused an apparent “perfusion” defect on ungated SPECT myo-
cardial perfusion images.

ignated and imaged as ‘‘end-diastole’” and “‘end-systole,”
respectively.

A great deal of clinical work with ®™Tc-sestamibi has
focused on the use of count changes during gated studies as
a means of identifying changes in myocardial wall thick-
ness as an index of segmental function (18-22). The rela-
tionship between count change and thickening follows
from the work of Hoffman et al. (23) who showed, for an
object size smaller than the resolution of the imaging sys-
tem, that reconstructed count density is related to the size
of the object. Myocardial wall thicknesses (values on the
order of 10 mm) are less than the SPECT resolution (ap-
proximately 16 mm FWHM) in this experiment. Thus, we
would predict that an increase of the count value in a
maximum count circumferential profile between diastole
and systole would occur in myocardial regions with normal
or mildly reduced systolic wall function (region perfused
by the LCx in the occlusion protocol). Conversely, regions
with little or absent systolic wall thickening (abnormal re-
gion perfused by LAD in the occlusion protocol) should
show little if any count change between systole and dias-
tole. Thus, the absence of systolic wall thickening in one
myocardial region (i.e., LAD), in conjunction with normal
or mildly reduced wall thickening in other areas of the
same heart (i.e., LCx), would produce an apparent “‘per-
fusion” defect at systole since, relatively fewer counts at
systole, compared to baseline, would be apparent in the
region dependent on blood flow from the occluded (LAD)
artery compared to the region perfused by the LCx. Di-
Bella et al. (24) have presented results from a three-dimen-
sional computer simulation model of SPECT imaging of the
heart which includes the effects of SPECT resolution. In
agreement with the dog data presented here and the anal-
ysis of Hoffman et al. (23), their model results predict the
appearance of ‘‘artifactual’’ defects in thinner versus
thicker myocardial wall segments. In agreement with our
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experimental results, defects are predicted to be more se-
vere in systolic images compared to diastolic images ac-
quired during occlusion (24).

Although we have used *™Tc-sestamibi as an imaging
agent, abnormal segmental contraction in association with
the effects of limited SPECT resolution discussed above,
should similarly influence images acquired with any iso-
tope residing in the myocardium. Accordingly, the results
of this study may have several important implications for
interpretation of clinical myocardial perfusion imaging. In
particular,

1. The consequences of the influence of systole on un-
gated myocardial perfusion images (as shown in Fig.
5) may include the creation of defects in ‘“perfusion”
images that actually are due to abnormalities in seg-
mental contraction rather than to heterogeneity in
perfusion.

2. End-diastolic imaging was a better indicator of myo-
cardial perfusion per se than end-systolic imaging.
This observation follows directly from our data indi-
cating that the end-systolic image is influenced to a
greater extent by abnormal left ventricular contrac-
tion than the end-diastolic image (p < 0.01).

CONCLUSION

Abnormal segmental contraction can create apparent
abnormalities on SPECT myocardial perfusion images. Ac-
cordingly, because of the intrinsic limitations of spatial
resolution in SPECT imaging, apparent ‘‘perfusion” de-
fects represent an integrated result of the combination of
blood flow and segmental contraction heterogeneity.
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