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Purpose In the adult emergency department of a university hospital, we investigated the fre-
quency of major discrepancies between the preliminary reports by radiology residents and the
final reports by certified radiologists.

Materials and Methods Based on CT and MRI scans obtained between December 2016 and
November 2019, we selected cases with diagnoses or treatment plans that could be changed
due to discrepancies between preliminary and final reports and classified them by the type of
discrepancy. We also examined the distributions of the major discrepancies and stratified them
by residents’ working time zone, experience, and subspecialty.

Results Based on the 72137 preliminary reports evaluated, 1348 tests (1.9%) showed major
discrepancies. Most of the major discrepancies were false negatives (72.0%), followed by misdiag-
nosis (26.3%) and false positives (1.7%). Acute findings (87.2%) were more common than non-
acute findings (12.8%). The major discrepancy rate increased toward the second half of the 24-
hour shift, with the highest rate of 2.9% occurring between 2 am and 4 am. The major discrepancy
rate did not vary with experience, and it varied from 0.6% to 4.5% for each subspecialty.
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Conclusion The major discrepancy rate was less than 2%, and it increased with longer working hours
Diagnostic Errors

during a 24-hour shift.
Index terms Radiology; Radiologists; Emergency Medical Services; Internship and Residency;
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Table 1. CRS Activation and Major Discrepancy Rates Stratified by Years

Total (%) 2017 (%)* 2018 (%) 2019 (%)

Total exam 72137 19888 24096 28153
CRS activation 1512 (2.1) 346 (1.7) 528 (2.2) 638 (2.3)
Major discrepancy 1348 (1.9) 327(1.6) 457 (1.9) 564 (2.0)
False negative 970 [72.0] 241[73.7] 320[70.0] 409 [72.5]
Misdiagnosis 355(26.3] 83(25.4] 126 [27.6] 146 [25.9]
False positive 23[1.71] 3[0.92] 11[2.41] 9[1.60]
Acute 1175[87.2] 296 [90.5] 402 [88.0] 477 [84.6]
Nonacute 173[12.8] 31[9.5] 55[12.0] 87[15.4]

Data in parenthesis represent ratio among the total exam. Data in square bracket represent ratio among the
major discrepancy.

*Each year covers the period from December of the previous year to November of this year, for example,
2017 covers from December 2016 to November 2017.

CRS = critical value reporting system

https://doi.org/10.3348/jksr.2020.0189 1189
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Fig. 1. Hourly major discrepancy rates for preliminary reports generated by radiology residents for three

years. The major discrepancy rate increases with increasing consecutive working hours.
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Fig. 2. Major discrepancy rates for preliminary reports generated by radiology residents according to experi-
ence. Box-and-Whisker plots show no correlation between residents’ experience and the major discrepancy
rate. Each color plot represents the major discrepancy rate for each resident as experience in ER increases.
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Table 2. CRS Activation and Major Discrepancy Rates Stratified by Subspecialty

Total (%) 2017 (%)* 2018 (%) 2019 (%)

Gastrointestinal

Total exam 15592 4187 5028 6377

CRS activation 651 (4.2) 167 (4.0) 224 (4.5) 260 (4.1)

Major discrepancy 637 (4.1) 164 (3.9) 222 (4.4) 251 (3.9)
Chest

Total exam 13479 3600 4376 5503

CRS activation 332(2.5) 44(1.2) 119 (2.7) 169 (3.1)

Major discrepancy 205 (1.5) 36 (1.0) 62 (1.4) 107 (1.9)
Neuro

Total exam 34857 9707 12049 13101

CRS activation 228(0.7) 57(0.6) 89 (0.7) 82(0.6)

Major discrepancy 213 (0.6) 53(0.6) 80 (0.7) 80 (0.6)
Genitourinary

Total exam 1794 440 632 722

CRS activation 47(2.6) 8(1.8) 18(2.9) 21(2.9)

Major discrepancy 46 (2.6) 7(1.6) 18(2.9) 21(2.9)
Musculoskeletal

Total exam 3210 1008 1022 1180

CRS activation 104 (3.2) 23(2.3) 37(3.6) 44(3.7)

Major discrepancy 102 (3.2) 22(2.2) 37(3.6) 43 (3.6)
Cardiovascular

Total exam 3205 946 989 1270

CRS activation 150 (4.7) 47 (5.0) 41(4.2) 62 (4.9)

Major discrepancy 145 (4.5) 45 (4.8) 38(3.8) 62 (4.9)

Data in parenthesis represent ratio among the total exam.

*Each year covers the period from December of the previous year to November of this year, for example,
2017 covers from December 2016 to November 2017.

CRS = critical value reporting system
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