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Fig. 1 Interobserver variations of the ROC curve for
SOL-diagnosis with liver image.
Points with the symbol (O0), (®) and (¥)
represent the true positive rate (TP) and
false positive rate (FP) at the operating point 1
(=positive), 2 (=positive+ probably positive)
and 3 (= positive+ probably positive+- probably
negative), respectively. The shadow line shows
the average ROC curve.

19 % 3 5 (1982)
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Fig. 2 Posttest probability differences as a function of
the prevalence of disease in the case of the
operating point 1 and 3. A solid line is a post-
test probablity difference calculated from an
average TP (No. 1=70.7%, No. 3=84.8%)
and FP (No. 1=5.3%, No. 3=26.6%) shown
in Fig. 1. A shadow zone shows the inter-
observer variations which express the range
(maximum-minimum) of the posttest pro-
bability differences calculated from the TP and
FP of each doctor.
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Fig. 3 Relation between an average score and a standard deviation of answers by 11
doctors for a SOL-presence and -absence case. An average score for a case repre-
sents an average confidence. A standard deviation correspond to the interobserver
variations of score for a case. A solid line is fitted to the observed points by a

manual method.
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VEHELEZLOTH 5.
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1, 2, 3EEFELEFR Y, a, B LB L
Xyy=p+a;+Bi+ey
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Fig. 4 Variance ratio F, calculated by applying the analysis of variance technique for
answers (scores) obtained from 2 doctors. When variance ratio F, for a pair of
any two doctors is greater than/equal to, the value of the shadow zone (signi-
ficance level F), it is regarded as differences in personality with image reading
between 2 doctors being significant for SOL-presence group (124 cases) and SOL-
absence group (227 cases), respectively. (Refer to Fig. 6)
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Table 1 The double check study by means of the geometric means method. The two
dimensional histogram of score for image reading by two doctors is constructed
for each group of SOL-presence and -absence. According to the order of 10
confidence levels shown in Table, the number of cases which correspond to the
confidence level combined with the scores of both doctors, is calculated. On the
the basis of this data, the double check ROC curve is formed.

confidence level

3 : positive

2 : probably positive
1 : probably negative
0

: negative

NO.of sample

D-

the same as

left side

histogram
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o . x4 4 .
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BT @D iHITH BAEFN SOL FVEEICE L
TWicEE, 2 ADHED 5 bREFEE 2 =
7% L, SOL & LEDEGT bote b S
BEDFIWJ5 & EHAICERA Lickg o ROC i T
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Fig. 5 A example of the results of the double check
study. The ROC curve of the symbol (A)
corresponds to a double check ROC curve
formed by the method adopting a positive
judgement out of two answers on a case and the
curve of symbol (O) is a double check ROC
curve by the method adopting a prudent
judgement out of two answers. A solid line
represented by the symbol (§) shows the
double check ROC curve obtained from the
average methods (for instance, geometric mean
method shown in Table 1), which is equivalent
to the average of curves of the symbol (A) and
(O). The double check ROC curve is improved
rather than that of both observers (No. 1 and
7). The curves of the symbol (@) and (A)
represent the double check ROC curve formed
by the method adopting a positive judgement
out of two answers for a SOL-presence case
and a prudent for a SOL-absence case, and the
method adopting a prudent judgement out of
two answers for a SOL-presence case and a
positive for a SOL-absence case, respectively.
These methods are not realistic, but the former
shows the best limit line which can be reached
by the double check study and the latter shows
the worst limit line.

335, LADHED I bHEGEOTH AT
AL, SOLELGID 5 A, HEEOHEY
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Yt :at least effective for A
* : z for B

Fig. 6 Combinations of two doctors that were tested
for the double check study by means of the
average methods shown in Fig. 5 and Table 1.
Pairs of the symbol (O) and (5%, ¥%) represents
the case which the double check ROC curve
was superior to the ROC curve of both ob-
servers and single observer only, respectively.
In this study, we found no pairs for whom the
double check ROC curve was inferior to the
curves of both observers.
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Summary

Estimation of Clinical Efficacy for Scintigraphic Images of Liver
(2) A study on Interobserver Variation of SOL Detection by Image Reading

Toru MATuMoTO*, Takeshi A. IINUMA*, Yukio TATENO and Kikuo MACHIDA**

*National Institute of Radiological Sciences
** Department of Radiology, Tokyo University

The purpose of this study is to investigate the
clinical efficacy No. 1 (diagnostic accuracy) of
liver images on the SOL-disease from a viewpoint
of the reliability of diagnosis with liver image.
The results of which 11 physicians read the liver
images of 401 cases (SOL-presence=124 case,
SOL-absence=227 cases) collected from the 8
situations, were analyzed.

The reliability of diagnosis in detecting the SOL
by reading liver images may be evaluated from the
measurements of variation of finding by 11 doctors.
The results of analysis are as follows.

(1) The amount of interobserver variations of
ROC curve in detecting the SOL is different at any
operating point. An operating point at which the
detection efficiency of SOL-disease is large and the
interobserver variations is small, may bte searched
by calculating the posttest probability differences

as a function of the prevalence of diseacse.

(2) By scoring the confidence level of SOL-
presence judged by a doctor and calculating an
average value and a standard deviation of the scores
obtained from 11 doctors, the relation between an
average confidence and an interobserver variations
of SOL-diagnosis for each case may be estimated.

(3) A deviations of answer gained by any two
observers out of 11 are calculated by the analysis of
variance technique and differences in personality
with image reading are detected.

(4) Finally, it is presented that the double check
study by two doctors having the differert per-
sonality with image reading improves the ROC
curve of SOL-diagnosis.

Key words: interobserver variation, liver image,
ROC analysis.
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