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Purpose The purpose of this study is to analyze medical audit of screening digital mammogra-
phy at a tertiary hospital and to review changes of medical audit according to newly revised
standard.

Materials and Methods We analyzed 7764 asymptomatic women who underwent screening
mammogram at our hospital from January, 2013 to December, 2014. The family or past history
of breast, gynecologic and other cancers was reviewed retrospectively. Analysis 1 defined cate-
gory 3 as positive result and analysis 2 defined category 3 as negative.

Results The overall cancer detection rate was 4.6 per 1000 cases. The cancer detection rate in
patients with non-gynecological and non-thyroid cancer (n =391, 51.2) was the highest com-
pared to patients with family history of breast cancer (n =691, 1.4), or gynecological cancer (n =
311, 12.9). In analysis 1, positive predictive value 1 decreased 1.3% (6.0% vs. 7.3%) and recall
rate increased 1.3% (7.3% vs. 6.0%) compared with analysis 2. The results were appropriate for
newly revised target.

Conclusion The results of screening digital mammography in the tertiary medical institution
showed excellent results even if category 3 was regarded as positive. In addition, screening
tests for secondary cancer are needed in the tertiary hospital.
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Table 1. Age Distribution and Cancer Detection Rate of Women Screened in This Study

Age (Years)
Total
30-39 40-49 50-59 60-69 =70
Cases (n, %) 459 (5.9) 2486 (32.0) 3384 (43.6) 1168 (15.0) 267 (3.5) 7764 (100)
Cancer (n, %) 0(0) 18 (50.0) 14 (38.8) 2(5.6) 2(5.6) 36 (100)
Cancers per 1000 cases (n) 0 7.2 4.1 1.7 7.5 4.6
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Table 2. Patients with Risk Factors Associated with Breast Cancer and Rate of Cancer Detection among These Patients

Risk Factors Cases (n, %) Cancer (n, %) Cancers Per 1000 Cases (n)

Family history of breast cancer* 691 (8.9) 1(2.8) 14
High risk pathology 235(3.0) 0(0) 0

Gynecological cancer* 311(4.0) 4(11.1) 12.9
Thyroid cancer 564 (7.3) 1(2.8) 1.8
Other cancer® 391 (5.0) 20 (55.6) 51.2
No risk factor 5232 (67.4) 0(0) 0

Total patients 7764 (100) 36 (100) 4.6

340 patients who have two or more risk factors were not shown on this table because it is difficult to compare the incidence of breast cancer
by risk factors. 10 cancers were found among them resulting 29.4 cancers per 1000 cases.

*Including over 1st degree relatives.

fIncluding atypical ductal hyperplasia, intraductal papilloma, radial scar, mucocele like lesion, lobular carcinoma in situ, atypical lobular hy-
perplasia, and atypical papilloma.

*Involving uterus, ovary, cervix, or endometrium.

SIncluding gastrointestinal tract cancer (esophagus, stomach, colon, and rectum), lung cancer, renal cell carcinoma, bladder cancer, lympho-
ma, leukemia, nasopharyngeal cancer, multiple myeloma, leiomyosarcoma, and basal cell carcinoma.

Table 3. Biopsy Recommendation and Performed Biopsy According to BI-RADS 4th Edition

Category Cases (n, %) Biopsy Recommended (n, %) Biopsy Performed (n, %)

0 469 (6.0) 93 (78.8) 93 (79.5)
1 4802 (61.8) 0(0) 0(0)
2 2366 (30.5) 0(0) 0(0)
3 106 (1.4) 4(3.4) 4(3.4)
4 17(0.2) 17 (14.4) 16(13.7)
5 4(0.1) 4(3.4) 4(3.4)

Total 7764 (100) 118 (100) 117 (100)

Medical audit according BI-RADS 4th edition.
BI-RADS = Breast Imaging Reporting and Data System
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Table 4. Analysis of Medical Audit Data: According to Analysis 1 and Analysis 2

Medial Audit Analysis 1* Analysis 2*
Positive predictive value 1 (%) 6.0 73
Positive predictive value 2 (%) 28.0 28.0
Stage 0 or 1 (%) 83.9 83.9
Minimal cancer (%) 71.0 71.0
Node positivity (%) 6.5 6.5
Cancers/1000 4.6 4.6
Recall rate (%) 73 6.0
Sensitivity (%) 85.7 85.7
Sepcificity (%) 92.7 94.1

*Medical audit according BI-RADS 5th edition.
fMedical audit according BI-RADS 4th edition.
BI-RADS = Breast Imaging Reporting and Data System

Table 5. False-Negative Cases

Case Age Cancer Duration Breast Screening Screening Follow Up Follow Up
(Years)  Diagnosis* (Days) * Density = Mammography Ultrasound Mammography Ultrasound
1 56 Ultrasound 18 d Negative Category 4 - -
47 Interval cancer 282 d Negative Category 4 Mass density Category 4
56 Interval cancer 275 d Negative - Mass density Category 4
. . Increased size
4 68 Ultrasound 219 C Negative Category 3 Negative
of Category 3
5 48 Ultrasound 248 d Negative Category 3 Negative Category 4
6 44 Ultrasound 190 Cc Negative Category 3 Focal asymmetry Category 4

*All false-negative cases were diagnosed as interval cancer, with symptoms or cancer diagnosed by ultrasound.
TDuration between screening examination and cancer diagnosis.
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Table 6. Mammographic Findings of Breast Cancer Detected on Screening Mammaography
Findings Cancers (n, %)
Microcalcification only 18 (50.0)
Mass density 0(0)
with calcification 0(0)
without calcification 11 (30.6)
Focal asymmetry 7(19.4)
Total 36 (100)
Table 7. Comparison of Medical Audit Data of Our Institute with BCSC Benchmarks
Audit Data Audit 1* Audit2* 2006 BCSC 2013 BCSC 2017 BCSC
Duration performed (year-year) 13-14 13-14 96-02 04-08 07-13
Total cases (n) 7764 7764 2580151 2061691 1682504
Positive predictive value 1 (%) 6.0 73 4.8 4.2 44
Positive predictive value 2 (%) 28.0 28.0 24.6 23.9 25.6
Positive predictive value 3 (%) 28.2 28.2 33.8 27.9 28.6
Stage 0 or | (%) 83.9 83.9 75.6 73.7 76.9
Minimal cancer (%) 71.0 71.0 51.7 52.5 57.7
Node positivity (%) 6.5 6.5 20.2 23.8 20.6
Cancers/1000 (n) 4.6 4.6 47 43 51
Recall rate (%) 17 6.3 9.8 10.0 11.6
Sensitivity (%) 85.7 85.7 - 84.9 86.9
Specificity (%) 92.7 94.1 - 90.3 88.9

*Medical audit according BI-RADS 5th edition.
*Medical audit according BI-RADS 4th edition.
BCSC = Breast Cancer Surveillance Consortium , BI-RADS = Breast Imaging Reporting and Data System
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Table 8. Comparison of Medical Audit Data of Our Institute with Those of Other Domestic Health Centers

Audit Data ChoiHKetal.(14) KimMHetal.(13) KimJYetal.(12) KangBJetal.(11) ChoiNetal.(10)
Duration performed (year-year) 95-98 94-98 94-99 04-05 06-07
Total cases (n) 36802 13889 25541 14779 3317
Positive predictive value 1 (%) 2.3 0.8 2.5 0.6 33
Positive predictive value 2 (%) 21.7 18 20 214 333
Stage O or | (%) 73.2 47 90.2 5 75.1
Minimal cancer (%) 48.8 47 72.5 50 57.1
Node positivity (%) 22 64 27 17 27
Cancers/1000 1.2 1.2 2.0 1 2.1
Recall rate (%) 5.1 13 6.2 16 6.4
Sensitivity (%) 91.5 90 85.0 100
Specificity (%) 95.0 99 99 93.8
Mammography: film vs. digital Film Film Film = Film
Family history of breast cancer (%) - 2.8 - - -
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