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Fig. 1 Evaluation of image quality for *'TI SPECT by 9
observers. Score 1: excellent, 2: good, 3: fair, 4:
poor.
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Fig. 2 Histogram of confidence level of diagnosis of
existence of the abnormal accumulation of
radionuclide by *°'TlI SPECT without; (a) and
with; (b) MRI for the individual observer. Score
1: absent, 2: probably absent, 3: indeterminate, 4:
probably present, 5: present.

% | HIE RO 5 (ERHHZE)) (& 'T1 SPECT %
BOEE X ) AEICEA L7z (p<0.01).
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I Results of confirmation diagnosis

Results of reading T1-201 SPECT
with reference to MRI

Histogram of frequency(%)

il 2 gt i
12345678910111213141516

Categorization of anatomical region
odd number : left
even number : right
1,2 : frontal lobe
3,4 : parietal lobe
5,6 : temporal lobe
7,8 : occipital lobe
9,10 : cerebellum
11,12 : basal ganglia
13,14 : thalamus
15,16 : brain stem

Fig. 3 Comparison of the frequency distribution of 16
anatomical regions categorized by reading of **' Tl
SPECT with referring MRI with that of the con-
firmation diagnosis.
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Fig. 4 Performance of observers for diagnosis of
anatomical region corresponding with abnormal Diagnosis
findings of ' TI SPECT by the individual observ- a
er. Marked interobserver variation is evident.
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Fig. 5 Histogram of diagnosis of quality of the disease
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obtained by reading **'TI SPECT without; (a) and
with; (b) MRI for the individual observer. Score
1: normal, 2: benign, 3: probably benign, 4:
probably malignant, 5: malignant.
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Fig. 6 ROC curves of diagnosis of quality of the disease
by reading *'T1 SPECT without and with MRI.
(a) pooled data by 9 observers, (b) data by reading
201T] SPECT alone, (c) data by reading *°'Tl
SPECT with reference to MRI. In figure (b),
difference of Az (area under the ROC curve)
between reader-1 and -5 was statistically signifi-
cant (p<0.011). In figure (c), the difference of
Az between reader-1 and -4, reader-3 and -4, and
reader-5 and -6, was statistically significant (p<<
0.040, p<0.045, p<0.027, respectively). The
remaining combination between any two readers
was not statistically significant. Marked inter-
observer variation in the diagnostic performance
is evident in figure (b) and (c).
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Summary

Diagnostic Accuracy of *'T1 SPECT - MRI in Brain Diseases
and Inter-reader Variance of Diagnostic Performance

Kikuo MacHiba*!, Norinari HonpA*!, Toru MaTsumoto*?, Nobuharu Yur*?,
Takashi Tocawa*3, Atsushi Kupo**, Yasushi Tsukatani®*, Hiyoshimaru OyAMADA*,
Katsumi Isuu*’, Hiroshi NisHiMakr*®, Yutaka Mori*®, Kimiichi Uno*7,
Hajime Murata*® and Hirotaka MARUNO*®

*1Saitama Medical Center, Saitama Medical School
*2National Institute of Radiological Sciences
*3Chiba Cancer Center Hospital
*4School of Medicine, Keio University
*School of Medicine, Kitazato University
*8Jikei University School of Medicine
*1School of Medicine, Chiba University
*Toranomon Hospital

Fifteen-four studies of *°'T1 brain tumor SPECT
were independently interpreted by 9 nuclear medicine
physicians with and without reference magnetic reso-
nance images in 2 separate sessions to define an effect
of referring images, and inter-observer variations. The
physicians were requested to detect foci of abnormal
deposits, and to discriminate whether they were malig-
nant or not according to 5-grade scaling of subjective
diagnostic confidence. Receiver-operating character-
istics (ROC) analysis was performed. Mean sensitivity
for presence of lesions (SFP), and sensitivity and
specificity for malignancy of *°'T1 SPECT were 84,
and 53 and 55%, which were changed to 94, and 74
and 55% after referring to the MR images. The SFP
was significantly improved (p<0.05), but sensitivity

and specificity for malignancy, assessed by areas un-
der the ROC curves, were not significantly improved.
Inter-observer variation of the SFP was significantly
reduced with addition of the referring MR images.
Cerebral lobar localization of lesions by SPECT
showed great inter-observer variations (true localiza-
tion ranged from 30 to 68.4%). It is concluded that
2011 brain tumor SPECT has moderate sensitivity and
specificity for malignancy, which is not improved by
addition of anatomical reference images, that addi-
tional MR images reduce inter-observer variation of
confidence on lesion presence, and that SPECT local-
ization of lesions has great inter-observer variations.

Key words: 'T1 SPECT, MRI, Diagnostic effi-
cacy, Interobserver variation, ROC analysis.
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