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Quantitation of regional myocardial function is valuable in pa-
tients with coronary artery disease. This study assessed normal
heterogeneity and developed and validated normal limits for
quantitative regional motion and thickening by gated myocardial
perfusion SPECT. Methods: Patients underwent rest 20'Tl/ex-
ercise ¥mTc-sestamibi gated SPECT. Reference values of mo-
tion and thickening for 20 myocardial segments were obtained
in 105 patients with <5% likelihood of coronary disease (low-
likelihood group). Criteria for abnormality of motion and thick-
ening were defined for each segment, using receiver operator
characteristic analysis, in 101 patients with coronary disease
(training group). Semiquantitative visual interpretation was used
as the gold standard. These criteria were prospectively vali-
dated in 100 patients (validation group). Criteria for grading
motion and thickening abnormalities by severity levels were also
defined and validated. Results: Normal thickening decreased
substantially along the longitudinal axis of the left ventricle, from
69% = 13% at the apex to 25% = 11% at the basal segments,
whereas normal motion varied within the same ventricular plane.
Validation of the criteria for abnormality yielded high accuracy in
the detection of motion abnormalities (sensitivity, 88%; speci-
ficity, 92%) and thickening abnormalities (sensitivity, 87%;
specificity, 89%). Quantitative motion and thickening segmental
scores showed good agreement with visual scores. Conclu-
sion: Normal regional myocardial contraction by gated myocar-
dial perfusion SPECT is characterized by a substantial apex-to-
base decline in thickening and by circumferential heterogeneity
in endocardial motion. The assignment of segment-specific
threshold values for defining motion and thickening abnormali-
ties provided reasonably accurate identification and grading of
regional myocardial dysfunction.
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Assessment of regional left ventricular function pro-
vides useful diagnostic and prognostic information in pa-
tients with coronary artery diseas#).( Echocardiographic
and MR studies have shown that regional endocardial mo-
tion and wall thickening can be quantitatively assessed
using these technique2-6). However, neither of these
methods provides routine, automated delineation of the en-
docardial and epicardial borders of the myocardium or
identification of abnormal function based on region-specific
thresholds for abnormality.

We have recently developed a completely automated,
guantitative algorithm for the measurement of regional mo-
tion and thickening from 3-dimensional gated myocardial
perfusion SPECT ). Quantitative measurements by this
algorithm correlated with semiquantitative visual interpre-
tation. In contrast to echocardiography and MRI, which
determine segmental thickening from direct measurement of
myocardial wall thickness, gated myocardial perfusion
SPECT provides information on systolic thickening indi-
rectly, using the systolic increase in count density caused by
the partial-volume effects). Because regional end-diastolic
thickness of the myocardium is nonuniforrd,§), this
method might be associated with a characteristic regional
heterogeneity in the measurement of thickening, which is
not seen by other imaging modalities.

Gated SPECT acquisition 8?"Tc-sestamibi after exer-
cise, injected at peak stress, provides information on peak
stress perfusion, coupled with myocardial function at the
time of acquisition. Ventricular function assessed during the
first hour after stress incorporates baseline information as
well as information on poststress cardiac function. Johnson
et al. ©) showed that patients with reversible stress perfu-
sion defects frequently had poststress stunning. We recently
reported 10) that postexercise regional motion abnormality
detected by gate@"Tc-sestamibi SPECT is an accurate
marker of severe and extensive coronary disease and pro-
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vides incremental diagnostic information over perfusiopblique 45°), low-energy, high-resolution collimation, continuous

alone. To date, however, this approach has been dependigitgctor rotation, and 35 or 25 s per projection f8fTl or
on expert analysis. 9T c-sestamibi, respectively. The 8 electrocardiogram (ECG)-

The aim of this study was to assess the normal hetero%@‘led proj(;cft_ilon Set; @szT;weref;ilftered usingoasz-dirlnensior_wall
neity in poststress motion and thickening ByTc gated Sutterworthfilter (order, 2.5; cutoff frequency, 0.3 cycle per pixe

. ) . . ixel size= 0.53-0.64 cm]), and automatically reconstructed into
myocgrd!al per_fus!on SPECT and to determine and_ Va“d‘#) nsaxial images, using filtered backprojection with a ramp filter.
quantitative criteria for abnormal poststress motion a

i ’ el . attenuation or scatter correction was used.

thickening for individual myocardial segments.
Exercise Protocol
METHODS A symptom-limited treadmill exercise test was performed, using
. . the Bruce protocol. Patients received an injectior?*f c-sesta

Patient Populations ) _ ) ~ mibiat peak stress and exercised at the same level for an additional

Refere_nce val_ues of r_nonon and thlcke_nlng were obtained in @4 s and then at 1 level lower for 2 min. Electrocardiographic
consecutive patients with<5% prescan likelihood of coronary respnonse was considered positive when horizontal or downsloping
artery disease (low-likelihood group), on the basis of Bayesiaf segment depression &fL mm or upsloping ST depression of
analysis of age, sex, symptom classification, and electrocardioq 5 mm 80 ms after the J point was observed, or nondiagnostic
graphic response to exercistlf. Patients with atrial fibrillation, \vhen ST/T wave abnormalities were present at baseline ECG.
left or right bundle branch block, and cardiac pacemaker Weggqcise endpoints were achievement=85% of maximal pre-

exclu_dec_i. i ) . ) dicted heart rate or ischemic electrocardiographic response.
Criteria for abnormality of motion and thickening were devel-

oped in 201 consecutive patients with prescan likelihood of corSemiquantitative Interpretation of Motion

nary disease=5%. Approximately 50% of the patients referred taand Thickening

our nuclear laboratory have low prescan likelihood of coronary Gated SPECT images were visually scored for motion and

disease, the majority of whom have normal perfusion and norntaickening, using a 20-segment model of the left ventricle (Fig. 1)

left ventricular function. To avoid high frequency of normal mo{11). Five representative slices (3 distal, mid, and basal short-axis

tion and thickening, we excluded patients with low likelihood oslices and 1 vertical and 1 horizontal midventricular long-axis

coronary disease from this analysis. These 201 patients welices) were automatically selected for this purpose. Motion was

randomly assigned to a training group< 101) and a validation scored using a gray scale, whereas thickening was scored (based

group f = 100). on systolic brightening) using a gray scale and a 10-step color
All patients underwent separate acquisition, F8&El/exercise scale. A scale of 0-5 was used for grading wall motion<0

99mT¢-sestamibi myocardial perfusion SPECIR), with gating of normal, 1= mildly hypokinetic, 2= moderately hypokinetic, 3

the poststres®™Tc-sestamibi images. severely hypokinetic, 4 akinetic, 5= dyskinetic), and a scale of

0-3 for grading thickening (& normal, 1= mildly reduced, 2=

Acquisition Protocol moderately to severely reduced=3no thickening).

A dose of 111-167 MBq (3—4.5 mC#*Tl was injected intra
venously at rest, and SPECT imaging was initiated 10 min lat€@uantitation Algorithm
using a 30% window centered over the 68- to 80-keV photopeak The automatic quantitation of regional function was performed
and a 20% window over the 167-keV peak. Next, 925-1,480 MBgping a previously described algorithi®).(After segmentation of
(25—-40 mCi)*"Tc-sestamibi were injected at peak stress, arttie left ventricle, 3-dimensional endocardial and epicardial sur-
8-frame gated SPECT imaging (100% beat length acceptarfeees were determined for gated and ungated datasets. Rule-based
window) initiated 15-30 min later, using a 15% window centeredriteria were used to derive endocardial and epicardial surfaces in
over the 140-keV photopeak. Acquisitions were performed usingaaeas of apparent absence of perfusion. Endocardial and epicardial
2-detector 90° camera (Vertex; ADAC, Milpitas, CA), 3-detectosurfaces of the gated images were determined by taking into
camera (Prism; Picker, Cleveland, OH), or 1-detector cameaacount both the partial-volume effect and geometric factors. Re-
(Orbiter; Siemens, Hoffman Estates, IL), acquiring 60 or 64 pra@ional motion was measured as the distance (millimeters) between
jections over 180° (right anterior oblique 45° to left posterioa given endocardial point at end-diastole and end-systole, perpen-

Vertical Long Axis Short Axis
Distal Mid Base
Ventricular Level FIGURE 1. Schematic representation of
20-segment model of left ventricle.
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dicular to the average midmyocardial surface between end-diastoletion and thickening were evaluated using single-factor
and end-systole. Myocardial thickening was determined as p&NOVA. A probability value of<0.05 was considered significant.
centage increase in myocardial thickness (distance between erfélo- graphic presentation data are shown as me&EM. Differ-
cardial and epicardial surfaces, normal to the midmyocardial swwnces between patient groups were evaluated using?ttesst for
face) from end-diastole to end-systole. categoric variables and unpairedest for continuous variables.
o i . Criteria for abnormality of motion and thickening were obtained
Criteria for Abnormality of Segmental Motion using ROC analysis as described previously. Optimal sensitivity

and Thickening . S and specificity were defined as those yielding the minimal value
Reference values (mean SD) of motion and thickening of 20 for (1 — sensitivity} + 0.95 X (1 — specificityf. Using these

myocardial segments were obtained for the control group. Critelifie s sensitivity and specificity in detecting segmental motion
for abnormality were determined in 101 patients (the training,y yhickening abnormality were calculated for each of the 20
group) with a wide range of poststress motion and thickeningy ;4 rgial segments in the validation patient subgroup. Threshold
abnormalities, using receiver operator characteristic (ROC) angie ia for the automatic motion and thickening segmental scores
ysis for each of the 20 segments, separately. Visual scores Wgige \zjidated by calculating weightecand SE for the automatic
used as a gold standard for the computer-derived measuremegigyes versus visual scores in the validation group. The relation-
with abnormal motion or thickening defined as a scoreaf The  gpjnq peqween the automatic versus visual summed motion score

diagnostic accuracy of the algorithm, using these thresholds f&’ﬁd the automatic versus visual summed thickening score were
segmental abnormality was prospectively evaluated in the validg;,,ated using linear regression analysis
tion group. '

Automatic Segmental Scores RESULTS

Motion and thickening of 20 myocardial segments were auto-
matically rated using scales analogous to those used for semiquBaseline Characteristics
titative visual scoring, as previously described. Thresholds for Baseline characteristics of the 3 patient subgroups are
these automatic computer scores were iteratively determined gafrmmarized in Table 1. Compared with the training and
each of the visual categories (0-5 for motion and 0-3 for thicksalidation patient groups, patients with low likelihood of
ening) to maximize the agreement between visual and automagisronary disease were younger, did not have a history of
scores for each of the segment3(19. The algorithm was devel- coronary artery disease or typical angina, had less-severe
oped in the training group and prospectively validated in thgnqy _extensive perfusion abnormalities at stress and rest,
validation group by comparing computer-derived and visually\4 haq 4 higher left ventricular ejection fraction. There
determined scores. Summed motion and summed thickenin re no statistically significant differences between the

scores were calculated for the automatic as well as for the vis%a . d validati b
segmental scores. raining and validation subgroups.

Statistical Analysis Reference Values of Motion and Thickening

Reference values of segmental motion and thickening are givenTable 2 shows the heterogeneity in normal motion and
as mean= SD. Longitudinal and circumferential variations inthickening observed in the low-likelihood group. Average

TABLE 1
Patient Characteristics
Low likelihood Training Validation
Parameter (n = 64) (n =101) (n = 100)

Age (y) 56 + 11*f 65 = 12 64 =13
Men 33 (52%) 65 (64%) 63 (63%)
History of myocardial infarction 0 (0%)** 35 (34.7%) 31 (31%)
History of coronary angioplasty 0 (0%)** 24 (23.8%) 26 (26%)
History of bypass surgery 0 (0%)** 10 (9.9%) 12 (12%)
Diabetes mellitus 1(1.5%)*t 17 (16.8%) 11 (11%)
Hypertension 0 (0%)* 47 (64.5%) 57 (57%)
Typical angina 0 (0%)** 16 (15.8%) 15 (15%)
Shortness of breath 5(7.8%) 14 (13.9%) 11 (11%)
Prescan likelihood of CAD 0.02 = 0.01*f 0.63 = 0.41 0.60 = 0.40
Summed stress score 0.3 = 1.0*t 11+ 11 9+10
Summed rest score 0+ 0 5+8 4+8
Summed difference score 0.3 = 1.0*f 6+8 5+6
Ejection fraction (%) 66 + 8*t 46 + 17 43_16

*P < 0.05 versus training group.
TP < 0.05 versus validation group.
CAD = coronary artery disease.
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TABLE 2
Reference Values for Segmental Motion and Thickening

Segment Location Motion (mm)  Thickening (%)
1 Anteroapical 84 +1.8 68 = 14
2 Inferoapical 9118 69 = 13
3 Distal anterior 81+15 59 + 13
4 Distal anteroseptal 72*16 58 = 13
5 Distal inferoseptal 72+16 61 £ 12
6 Distal inferior 91 +1.6 60 = 13
7 Distal inferolateral 95 +17 60 = 14
8 Distal anterolateral 92 +17 61 =13
9 Mid anterior 86+14 48 = 10

10 Mid anteroseptal 6.7+ 1.6 45 + 11
11 Mid inferoseptal 59*1.6 43 =9
12 Mid inferior 72+13 45 = 11
13 Mid inferolateral 81+15 49 = 12
14 Mid anterolateral 83=*1.5 48 + 12
15 Basal anterior 9.0+ 1.6 23 =10
16 Basal anteroseptal 59+17 23 =10
17 Basal inferoseptal 48 1.7 20+ 9
18 Basal inferior 6.6 =15 22 =10
19 Basal inferolateral 85*+1.6 28 = 13
20 Basal anterolateral 9316 26 + 12

Average 7820 46 = 20

Data are expressed as mean = SD; n = 64.

whereas longitudinal variation in wall motion was small and
insignificant. In the 3 ventricular levels along the longitu-
dinal axis (distal, mid, and basal), circumferential motion
showed highly significant variations between ventricular
walls, with lowest values at the anteroseptal and inferoseptal
regions (Fig. 3), whereas circumferential variations in thick-
ening were small, although they were significant at the mid
and basal levels (Fig. 4).

Detection of Motion and Thickening Abnormalities

Threshold criteria for the detection of motion and thick-
ening abnormalities at individual myocardial segments, ob-
tained by ROC analysis in the training group, are shown in
Figure 5 and are expressed as the number of SDs below the
mean reference value of each segment. Most of these cutoff
values were 2—-3 SDs below the reference value. For most
basal segments, the threshold for defining motion and thick-
ening abnormalities was:2 SDs below reference values,
reflecting the fact that both visual and quantitative detection
of myocardial dysfunction are more complex at the basal
regions of the left ventricle.

Figure 6 shows overall sensitivity and specificity in the
detection of segments with motion or thickening abnormal-
ities in the validation group. In these 100 patients, visual
interpretation detected 579 of 2,000 segments (29%) with
motion abnormalities (visual score @&f2), and 400 seg-

values of motion ranged from 4.8 1.7 mm (segment 17, ments (20%) with thickening abnormalities (score=e).
basal inferoseptal) to 9.5 1.7 mm (segment 7, distal Using the thresholds for abnormality determined in the
inferolateral), whereas average thickening ranged frotraining group (Fig. 5), sensitivity and specificity of the
20% = 9% (segment 17) to 69% 13% (segment 2, quantitative algorithm for the detection of segmental motion
inferoapical). Averaging wall motion and thickening for 4abnormality were 88% (510/579) and 92% (1,314/1,421),
levels from apex to base (Fig. 2). showed a substanti@spectively; for the detection of thickening abnormality,
apex-to-base decrease in thickening, from 68%44% at sensitivity and specificity were 87% (349/400) and 89%
the apical segments to 24% 10% at the basal segments(1,424/1,598), respectively.
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Thickening (%) Motion (mm)
80 1 10
70
- 8
60
50 6
40 1
-4
30
20
0 —+ Thickening ANOVA F=188, p=10 -2
4= Motion ANOVA F=2.3, p=0.07
0 ; | T ] + 0
. . FIGURE 2. Plot of normal motion and
Apex  Distal Mid Base thickening (mean = SEM) at 4 levels from
apex to base.
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31  —a Disal ANOVA F=19,p=7*10"

x —=—Mid ANOVA F=31.8, p=5*10"%"

1 —8—Basal ANOVA F=81.8, p=5*10%

0 . T - T T
FIGURE 3. Circumferential variations in Anterior Antero-  Infero-septal  Inferior  Infero-lateral  Antero-

. ) . septal lateral

normal segmental motion at distal, mid,
and basal ventricular levels.

The sensitivity and specificity to detect motion and thickguantitative and visual summed wall motion score and
ening abnormality at each of the 20 segments are shownsiimmed thickening score is shown in Figure 8. The auto-
Figure 7. Both sensitivity and specificity were70% in all matically derived summed motion scores correlated linearly
the segments and-80% in the majority of them. A rela- to the visual summed motion scores €/0.91X + 3.1;r =
tively small number of motion or thickening abnormalitie®.95,P < 0.0001), and the automatic summed thickening
(“positives”) in some segments probably accounted for tteeores correlated linearly to the visual summed thickening
lower sensitivity observed in those segments. scores (Y= 1.00X + 2.6;r = 0.91,P < 0.0001). These
relationships showed a slope close to or equal to unity and

Automatic Sggmental Scores of MO.tIOI’I and Thnckenmg a small offset, resulting in a nonsignificant difference from
A comparison between automatically derived segmentt%le line of identity

scores and visual segmental scores for motion and thicken-
ing in the validation group is shown in Tables 3 and 4. The
observed (exact) agreement, weightedand SE between DISCUSSION

the 2 scoring methods were 80%, 0.71, and 0.02 for endo-This study evaluated the normal heterogeneity of regional
cardial motion (Table 3) and 86%, 0.68, and 0.02 for thicknotion and thickening by quantitative gated myocardial
ening (Table 4), respectively. The relationship betweeyerfusion SPECT and developed and validated abnormality

Thickening (%)

g0, & Disal ANOVA F=04,p=08
—=-Mid ANOVA F=3,p=0.01
707 —m-Base ANOVA F=4.5, p=0.0005

60 L‘k,/’i\l———l—/’—‘l

50_ w

40 4

30 A

o E/i\i//i/i\i

10 T T T T T 1
FIGURE 4. Circumferential variations in Anterior Antero-  Infero-septal  Inferior Infero- Antero-
normal segmental thickening at distal, mid, septal lateral lateral

and basal ventricular levels.
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considerable differences in motion were found between
segments at the same level, similar to previously described
echocardiographic findings, which might be partially ex-
plained by the translational motion of the hedl8)(

The wide range of variability in normal segmental motion
and thickening precludes the definition of a single value of
these parameters as a lower normal limit. Therefore, we
applied ROC analysis to define threshold values for 20
myocardial segments, using semiquantitative visual inter-
pretation as a gold standard. This approach has been previ-
FIGURE5. Thresholds (number of SDs below reference value) ~ 0USly used in nuclear cardiology for quantitation of relative
for defining motion (A) and thickening (B) abnormalities. myocardial perfusion4,21,22; however, to our knowl-

edge, this study is the first to apply this method to quanti-

tative measurements of endocardial motion and wall thick-
thresholds for 20 myocardial regions. We found a substafi’ Y- This _techmque IS b_ased on th_e a_ssumpt|ons that
tial longitudinal (apex-to-base) variability in systolic thick-//Sual detection of myocardial dysfunction is accurate and

¢an be used as the gold standard for the quantitative mea-

ening, and a considerable circumferential heterogeneity in . . )
. . . . . %urements and that absolute values of motion and thickening
endocardial motion. However, designation of specific cuto

. . . -within a dysfunctional region can be distinguished from
values of motion and thickening for each of the myocardia : o . .
. . g e O interpatient variability of normal myocardial function at that
regions provided good sensitivity and specificity in the . . -
. . . . particular region. Our data support the validity of these
detection of regional myocardial dysfunction. . :
- . . . assumptions. First, most of the threshold values (lower
Quantitative assessment of regional systolic function an

. . . . .—normal limits) for motion and thickening, determined by
the detection of dysfunctional myocardium require defmhOC analysis, were found to be 2—3 SDs below the respec-
tion of “normal” contraction for each myocardial region '

tive mean normal values, suggesting tha2.5% of nor-

Previous studies, using a variety of methods, have ShoYAH:‘:llly contracting segments had motion and thickening val-

significant regional differences in normal contraction withirL1jes below these thresholds. Second, the good sensitivity and
the left ventricle {5-20). Using echocardiography, ' '

P""nd'arépecificity of the quantitative measurements in detecting

et oal. (@7) revealed substantial differences (range, 30%jq,a|ly defined motion and thickening abnormalities, ob-
70%) in segmental wall thickening between adjacent segnaq by applying the normal limits to the validation group,
ments at each ventricular level, as well as between subjecl§ey the adequacy of these thresholds and the comparable

but similar contraction at different ventricular levels (apgiagnostic value of visual and quantitative analysis in the
proximately 50%:=+ 25%). Using MRI, Sechtem et all®  yetection of regional myocardial dysfunction.

showed that norma}l systolic wall thickening ranged from \ye showed not only that motion and thickening abnor-
35% = 15% at the inferoseptal segment to 48%28% at jities can be effectively detected by the quantitative

the anterolateral segment; however, this difference was Klgorithm but also that they can be automatically graded
significant.

In this study, we showed substantial heterogeneity in
normal segmental motion and thickening measured by
guantitative gated myocardial perfusion SPECT. We found 0D - o
maximal values of thickening at the apical segments, with a 88 g7 ¥
progressive decline toward the base. This apex-to-base
dient in thickening has not been described for other imagi
modalities. Geometric factors might explain this finding.
The normal geometry of the left ventricular wall is charag- %
terized by gradual thinning toward the ap&y, (as verified
by measurements of the diastolic wall thickness using M
(4). Because assessment of thickening by gated myocardlial
perfusion SPECT is based on the count-density—thickngss
relationship ), which is steeper for smaller thicknesse
thinner parts of the ventricle (such as the distal left ventricle Motion Thickening
and the apex) show a greater systolic increase in colint s70 1421 400 1598 #of segments
density, which is translated into higher values of thickening.
Endoca_rd|al motion, which is less "ke'Y to b_e influenced b}'flGURE 6. Overall sensitivity (black bars) and specificity
the partial-volume effect and myocardial thickness, show@ghite bars) in detecting segmental motion and thickening ab-
only slight variability between ventricular levels; howevemormalities by quantitative algorithm in validation group.

WaLL MoTioN AND THICKENING BY GATED SPECT e Sharir et al. 1635
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80 804 | |— T
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100 1007 — .
80 so | | | —_| T
60 60 1
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20 20 -
0 0 )
1 2 3 4 5 6 7 8 9101112 1314151617 1819 20 1 23 45 6 7 8 9101112 1314151617 181920

FIGURE 7. Segment-by-segment sensitivity (black bars) and specificity (white bars) in detecting motion (A) and thickening (B)
abnormalities by quantitative algorithm in validation group.

into severity levels. Comparison between automatic amisease 10). The normal limits for regional motion and
visual segmental scores yielded good agreement wandhickening, defined and validated in this study, have the
values (Table 3), and the correlation between automapotential to provide the clinician with a useful, standardized
summed motion and thickening scores and the respectioel for the detection of poststress regional myocardial
visual summed scores was highly linear and close to the lidgsfunction that is not dependent on subjective visual anal-
of identity (Fig. 8). ysis. Grading the severity of regional myocardial dysfunc-
We have recently shown that detection of poststress ten has diagnostic and prognostic implications in patients
gional myocardial dysfunction in patients with stresswith coronary disease. Whereas akinetic segments are less
induced ischemia is valuable in identifying severe coronalikely to be viable, and hence less likely to improve after

TABLE 3
Correlation Between Automatic and Visual Motion Scores

Visual scores

Automatic
scores 0-1 2 3 4 5 Total
0-1 1,314 60 6 3 0 1,383
2 73 132 42 7 2 256
3 27 75 99 19 9 229
4 5 11 17 31 6 70
5 2 3 6 31 20 62
Total 1,421 281 170 91 37 2,000

Agreement = 80%; weighted k = 0.71; SE = 0.02.
Boldface type indicates segments with exact agreement.
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TABLE 4
Correlation Between Automatic and
Visual Thickening Scores

Visual scores

Automatic
scores 0-1 2 3 Total
0-1 1,426 48 3 1,477
2 163 209 27 401
3 11 31 82 127
Total 1,600 288 112 2,000

Agreement = 86%; weighted k = 0.68; SE = 0.02.
Boldface type indicates segments with exact agreement.

quantitative grading of the severity of regional myocardial
dysfunction, using®"Tc gated SPECT, is feasible and-rel
atively accurate. Although the current thresholds for abnor-
mality were developed for poststre$8Tc-sestamibi imag

ing, we believe that the same thresholds can be applied to
resting ®"Tc as well. Future studies will be needed to
evaluate this assumption and determine these limits in gated
201T| SPECT studies.

This study did not validate segmental scores of motion and
thickening by gated SPECT against an independent gold stan-
dard of myocardial contraction, such as echocardiography or
MRI. Our group has previously reported good agreement be-
tween gated SPECT and echocardiography for wall motion
and thickening scores obtained by visual interpreta@ah (n

revascularization, hypokinetic segments are more likely 8is study, visual scores were used as a gold standard for the
show functional improvement after restoration of coronafguantitative measurements, and quantitative thresholds for
flow. Quantitative assessment of regional motion and thicRach of the visual 03 severity levels of motion and thickening
ening might be helpful in the follow-up of patients withabnormality were determined. It should be noted that technical
myocardial dysfunction over time and in evaluating thproblems during the acquisition, which would affect the qual-
efficacy of therapeutic interventions, whether medical dty of perfusion or function images, would result in inaccurate
invasive, in these patients. In this study, we showed thiaterpretation of motion and thickening by both visual and

A

Quantitative summed motion

Quantitative summed thickening

score

score

100 -
90
80 A
70
60
50 A
40 -
30 A
20
10

y=091x+3.1
R =095

60

T T

40 60

Visual summed motion score

80 100

Visual summed thickening score

FIGURE 8. Correlation between quanti-
tative versus visual summed motion score
(A) and summed thickening score (B). Solid
line indicates linear fit and dashed line in-

50
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quantitative methods. These prob|ems include low count scarfs, Streeter DD. Gross morphology and fiber geometry of the heart. In: Berne RM,

: : : . Sperelakis NS, Geiger SR, ed$he Heart Bethesda, MD: American Physiolog-
gating errors, arrhythmia, and patient motion. ical Society: 1979:61112

. Johnson LL, Verdesca SA, Aude WY, et al. Postischemic stunning can affect left

CONCLUSION ventricular ejection fraction and regional wall motion on post-stress gated sesta-
. . ) mibi tomogramsJ Am Coll Cardiol.1997;30:1641-1648.

This study showed that normal regional myocardial CoRg. sharir T, Bacher-Stier C, Lewin HC, et al. Identification of severe and extensive

traction by gated myocardial perfusion SPECT is character- coronary artery disease by post-exercise regional wall motion abnormalities in

: : _tA. : : i ; Tc-99m sestamibi gated single photon emission computed tomogréphyd
ized by a substantial apex-to-base decline in thickening andCardiol_ 2000:86:1171-1648,

by circumferential heterOgeneity in endocardial motion. Tf‘@_ Diamond GA, Staniloff HM, Forrester JS, Pollock BH, Swan HJ. Computer-
assignment of segment-specific threshold values for defin-assisted diagnosis in the noninvasive evaluation of patients with suspected

ing motion and thickening abnormalities provided relatively
accurate identification and grading of regional myocardial’
dysfunction.
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