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ROC Analysis of Visual Assessments Made in Gated Blood Pool Scans
of Patients with Coronary Artery Disease

Kyun Han Lee, M.D., Yoon Ho Choi, M.D., Bum Woo Lee, M.D., Dae Hyuk Moon; M.D.
Sung Soo Koong*, M.D., June-Key Chung, M.D., Myung Chul Lee, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

Visual assessment of regional wall motion abnormality (RWMA) by gated blood pol scan (GBPS)
serves as an useful parameter in the diagnosis, functional evaluation, and follow up in various clinical
settings, but are still subject to some inherent limitations. On important problem may be the interob-
server as well as intraobsever variation that may well be present due to the subjective nature of the
interpretations. This study was carried out to determine the reliability and reproducibility of visual
assessments made in GBPSs, and to observe the degree to which the results would be influenced by
observer variation.

Fifty two patients with coronary heart disease had resting GBPS and contrast ventriculography
within 4 days appart. Contrast ventriculography-showed normal wall motion in 6 patients and the
remaining 46 had RWMA in one or more segments. The anterior and left anterolateral views of all
52 GBPSs were analyzed by three independent observers, who selected from 5 scales, their level of
confidence that there was RWMA in that segment. Reciever operating characteristic (ROC) curves for
each analysis was plotted and the area under the curve (4) was used as a parameter representing each
observer’s performance in his interpretations. The findings of contrast ventriculographies were used
as the standard for RWMA. The apical and inferoapical segments showed the best correlation with
contrast ventriculography (6=0.90-0.94, 0.81-0.94, respectively), and the inferior wall showed the
poorest correlation (#=0.70-0.74). The interpretations of the inferior, septal, apical, and posteroinfer-
ior, segments showed no difference between the observers, but there was significantly better perfor-
mance in assessment by observer A compared to that by B or C for the anterolateral segments (=
0.87, 0.78, 0.76, respectively. p<0.01 for A vs B, p<0.05 for A vs C), as well as when all segments
were considered altogether (§=0.88, 0.83, 0.82, respectively. both p<0.05). This was also true for the
infero-apical segment between A and C (#=0.09, 0.81, p<0.05). The intracbserver variation, how-
ever, did not appear significant, with only the inferior segment for observer B showing any significant
difference when observer A and B repeated the analysis 10 days latter. There was no difference in
assessing dyskinesia, with all observers showing a high performance (9=0.98, 0.87, 0.97, respective-
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ly). The visual assessment of left ventricular ejection fraction by all three observers correlated well

with the calculated value from a semiautomated method (Spearman’s r = 0.91, 0.83, 0.83. p<0.01,
p<0.05, p<0.05). The assessment of LV and RV size also correlated well between the three observers
(Kendall's w = 0.80, 0.51, p<0.01 for both left and right ventricles). '

The above findings suggest that RWMA visually assessed by GBPS correlates well with that done
by contrast ventriculography. And although the observer’s experience or skill may influence the

results in certain segments, visual analysis of GBPS may serve as a reliable and reproducible means

for evaluating ventricular function.
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Fig. 1. The left ventricular wall divided into a total of
six segments from the anterior and left anter-
olateral view.
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Fig. 2. (a) ROC curve with 4 operating points: 5; including only those cases interpreted as definitely positive, 4+5;
probably positive or over, 3+4+5; possibly positive or over, 2+ 3+4+5; probahly negative or over. X

axis; false positive rate, Y axis; true positive rate.

(b) Area under the ROC curve (4) measured by the trapezoidal rule.
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Table 1. Performance of Each Observer in Assessing RWMA

Wall A B C
Inferior 0,74 £ 0.07 0.73 £ 0,08 0.70 £ 0,08
Apical 0.94 £ 0,03 0,90 0,04 0,91 + 0,06
Ant-Lat 0.87 '+ 0,05 0.78 +0,07 + 0.76 £ 0,07 *
Septal 0.85 £ 0.05 0.80' 0.06 0.82 + 0,06
Inf-Apic 0.92 '+ 0.04 0.87 £ 0.05 0.81 £ 0.07 *
Post-Lat 0.85 + 0.07 0.77 £ 0.08 0.73 + 0,09
All Walls 0.88 + 0.03 0.83 £0.020 8.82 + 0.020

*p <0.05, +p < 0.01 (difference from’A’)
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Fig. 3. ROC of performance in assessing (a) regional wall motion abnormality of the apical walls, (b) anterolateral
walls, (c) all walls considered together, (d) and the presence of dyskinesia.
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Table 2. Intraobserver Variation in Performance (B)

wall B (first) B (second)
Inferior 0.73 £ 0.08 0.72 £ 0.08
Apical 0.90 + 0.04 0.93 + 0.04
Ant-Lat 0.78 £ 0.07 0.82 + 0.06
Septal 0.80 + 0.06 0.87 £ 0.05
Inf-Api 0.87 £ 0.05 0.76 £ 0.060
Post-fat 0.77 £ 0.08 0.73 + 0.09
All walls 0.83 + 0.02 0.81 £ 0.03
O p <0.05

Table 3. Correlation Between Visual and Calculated EF

Spearman’s rs P
A 0.909 0.007
B 0.833 0.034
C 0.831 0.035

Table 4. Correlation in Assessments of Chamber Size

Kendall’s W P
Lv 0.804 0.0001
RV 0.512 0.0082
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