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Sample size estimation of radiological diagnostic tests in multireader multicase design
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[ Abstract ]| Objective To estimate the sample size of radiological diagnostic tests in multireader multicase (MRMC)
design, and to explore the numbers of readers and cases under 3 different inference situations: random-reader random-case,
fixed-reader random-case, and random-reader fixed-case. Methods The images of 114 participants (45 cases diagnosed
as aortic coarctation by the gold standard) in the Van Dyke dataset were used, and 5 radiologists read these images under 2
different magnetic resonance imaging (MRI) sequences (Spin-echo and Cine MRI) to obtain the pre-experiment data. Then
Obuchowski-Rockette method was used to estimate sample size. Results The mean area under curve (AUC) of aortic
coarctation determined by radiologists was 0.941 (95% confidence interval [ CI] 0.899-0.983) with the Spin-echo MRI
sequence, and 0.897 (95% CI 0.837-0.957) with the Cine MRI sequence. When the effect size was 0.044 and the number of
readers was 5, we needed 337 participants for random-reader random-case, 162 participants for fixed-reader random-case, and
282 participants for random-reader fixed-case. Conclusion In MRMC design, we need both the number of readers and cases;
the larger the number of readers, the smaller the cases required. We need more samples under the situation of random-reader
random-case, when the number of readers is =5.
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0.899~0.983); 7F Cine MRI J¥ %] T AUC & [X. [f]
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B A&  Spin-echo MRI (95% CI)  Cine MRI (95% CI)
! 0.948 (0.905,0.991)  0.920 (0.861, 0.987)
Be 2 0.905 (0.847,0.963)  0.859 (0.788, 0.930)
R 3 0.922 (0.864, 0.980) 0.904 (0.849, 0.959)
A 0.999 (0.998, 1.000)  0.973 (0.939, 1.000)
RN 0.930 (0.879, 0.981) 0.830 (0.749, 0.911)
A 0.941 (0.899, 0.983) 0.897 (0.837, 0.957)
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flTFIE IR REA N LIS AUC WHEnf eSS
bR, KR MRMC 4228 L i it, =005, =
0.2, M4k i ge £, 15 OR ¥ b Fr il 24U
4 6:=0.000 20, 6.=0.000 80, Cov,=0.000 35
Cov,=0.000 34. Cov;=0.000 24, %% I & K 2 fb
2 Wi 5 ik T F ¥ AUC 1 22 18, B d,,,=0.044,
0=0.022, i+ & Dd=|d,|=0.044 F1 D d=|d,,|+
20=0.088 7E AN A& L B Jr ifs FE A B0 ie, 45 R 0L
%3,

£3 AEBEET MRMC £% XigitHHEARE

O Ik MHEE,n ———— RRRC ____ FRRC ___ RRFC
: TR SRR EiE.a SRR ZiE.a TR

0.044 3 >2 000 NA 206 0.802 >2 000 NA
4 1 009 0.800 179 0.802 >2 000 NA

5 337 0.800 162 0.800 282 0.800

6 247 0.800 152 0.802 149 0.801

7 208 0.800 144 0.802 101 0.801

8 186 0.801 138 0.801 77 0.803

9 171 0.800 134 0.803 62 0.802

10 161 0.801 130 0.801 52 0.803
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