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Abstract: [Objective] To explore the clinical application of the fifth edition of BI- RADS for the category of
suspicious calcification. [ Methods] Mammograms of patients with suspicious calcification from May 2012 to May 2017
were reviewed retrospectively. The morphology (amorphous, coarse heterogeneous, fine pleomorphic, fine linear or fine
linear branching) and distribution (diffuse, regional, grouped, linear, segmental) of suspected calcification according to
the fifth edition of the BI-RADS were analyzed. Taking pathology as the gold standard, the positive predictive value
(PPV) of morphology, distribution and combination of morphology and distribution was calculated and compared with the
PPV range of the fifth edition of BI-RADS. [Resulis] A total of 170 patients were included in the study, 116 were
benign, 54 were malignant, and PPV was 31.8% (54/170). In terms of morphology, amorphous, coarse heterogeneous,
fine pleomorphic calcification were category 4B (10% <PPV <50% ), fine linear or fine linear branching calcification was

category 5 (PPV = 95% ). It was basically consistent with the morphological category recommended by the fifth edition of
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BI-RADS. After comprehensive consideration of the morphology and distribution, diffuse distribution of amorphous and

fine pleomorphic calcification, regional distribution of coarse heterogeneous and fine pleomorphic calcification can be

reduced to category 2 (PPV=0% ) , which did not require tissue biopsy. Amorphous calcification of regional , grouped,

linear and segmental, coarse heterogeneous calcification of grouped, linear and segmental and fine pleomorphic

calcifications of grouped were category 4B (10%<PPV<50% ). The fine pleomorphic calcifications of linear and segmental

distribution was category 4C (50%<PPV<95% ) , fine linear or fine linear branching calcification of linear and segmental

were category 5 (PPV=95% ). [ Conclusions] The fifth edition of BI-RADS has a good clinical application value for the

category of suspicious calcification morphology. For the accurate BI-RADS category, it is in demand to consider the

morphology and distribution of calcification.
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Table 1 BI-RADS assessment categories and management

Assessment

Management Likelihood of cancer

Category 0: incomplete—Need additional
imaging evaluation and/or prior
mammograms for comparison

Category 1: negative

Category 2: benign

Category 3: probably benign

Routine mammography screening

Routine mammography screening

Recall for additional imaging and/or NA

comparison with prior examinations

Essentially 0% likelihood of malignancy
Essentially 0% likelihood of malignancy

Short—interval (6—month) follow—up or >0 but <2% likelihood of malignancy

continued surveillance mammography

Category 4: Suspicious
Category 4A: low suspicion for malignancy
Category 4B: moderate suspicion for
malignancy

Category 4C: high suspicion for malignancy

Tissue diagnosis

>2% but <95% likelihood of malignancy
>2% to <10% likelihood of malignancy
>10% to <50% likelihood of malignancy

>50% to <95% likelihood of malignancy

Category 5: Highly suggestive of malignancy Tissue diagnosis =95% likelihood of malignancy
Category 6: Known biopsy—proven malignancy Surgical excision when clinically NA
appropriate

NA: not applicable
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Table 2 Pathological results of suspicious calcifications detected by mammography

Pathological results

Patients (n)

Percent /%

Malignant

IDC

DCIS

ILC

Benign

Fibrocystic change
Adenosis
Fibroadenoma

Papilloma

54
20
33
1
116
89
21
4

31.8
37.0
61.1
1.9
68.2
76.7
18.1
3.5
1.7

IDC : invasive ductal carcinoma, DCIS: ductal carcinoma in situ, ILC: invasive lobular carcinoma.
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Table 3 Positive predictive value (PPV) according to the morphology and distribution descriptors

Descriptor Benign Malignant Total PPV[%(n/N) |
Morphology
Amorphous 72 14 86 16(14/86)
Coarse heterogeneous 8 2 10 20(2/10)
Fine pleomorphic 36 32 68 47(32/63)
Fine linear or fine linear branching 0 6 6 100(6/6)
Distribution
Diffuse 4 0 4 0(0/4)
Regional 42 6 48 12(6/48)
Grouped 57 17 74 23(17/74)
Linear 6 9 15 60(9/15)
Segmental 7 22 29 76(22/29)
Total 116 54 170 31.8(54/170)
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Table 4 Positive predictive value (PPV ) according to the combination of morphology and distribution descriptors

Combination of descriptor Benign Malignant Total PPV [ %(w/N) ]
Amorphous
Diffuse 3 0 3 0(0/3)
Regional 25 6 31 19(6/31)
Grouped 36 6 42 14(6/42)
Linear/ Segmental 8 2 10 20(2/10)
Coarse heterogeneous
Diffuse NA NA NA NA
Regional 2 0 2 0(0/2)
Grouped 5 1 6 17(1/6)
Linear/ Segmental 1 1 2 50(1/2)
Fine pleomorphic
Diffuse 1 0 1 0(0/1)
Regional 15 15 0(0/15)
Grouped 16 10 26 38(10/26)
Linear/ Segmental 4 22 26 85(22/26)
Fine linear or fine linear branching
Diffuse NA NA NA NA
Regional NA NA NA NA
Grouped NA NA NA NA
Linear/ Segmental 0 6 6 100(6/6)
Total 116 54 170 31.8(54/170)

NA: not applicable
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Table 5 Positive predictive value (PPV) according to the combination of morphology and distribution descriptors from
previous studies [%(n/N) ]
Descriptor Liberman'"! Berg'® Burnside Bent'* Kim'® PPV1 PPV2
Amorphous
Diffuse NA NA NA NA 0(071) 0(0/1) 0(03)
Regional 67(2/3) 29(2/7) NA 0(0/6) 4(1/24) 12(5/40) 19(6/31)
Grouped 24(7/29) 17(17/100)  13(3/24) 18(6/34) 8(7/92) 14(40/279) 14(6/42)
Linear/ Segmental 0(0/1) 42(5/12) 17(1/6) 36(4/11) 20(2/10) 30(12/40) 20(2/10)
Coarse heterogeneous
Diffuse NA NA NA NA 0002) 0002) NA
Regional NA NA NA NA 20(2/10) 20(2/10) 0(0/2)
Grouped NA NA 7(114)  25(28) 13(7/53) 13(10/75) 17(1/6)
Linear/ Segmental NA NA NA 0(0/2) 50(4/8) 40(4/10) 50(1/2)
Fine pleomorphic
Diffuse NA NA NA NA NA NA 0(0/1)
Regional NA NA 0(0/1) 0(0/3) NA 0(0/4) 0(0/15)
Grouped NA NA 22(6/27)  26(9/34) 41(9/22) 29(24/83) 38(10/26)
Linear/ Segmental NA NA 67(4/6) 39(5/13) 94(15/16) 69(24/35) 85(22/26)
Fine linear or Fine linear branching
Diffuse NA NA 0(0/1) NA NA 0(0/1) NA
Regional 0(0/1) NA NA NA NA 0(0/1) NA
Grouped 75(9/12) NA 36(4/11)  40(2/5) 100(1/1) 55(16/29) NA
Linear/ Segmental 89(16/18) NA 86(6/7) 78(14/18)  100(7/7) 86(43/50) 100(6/6)
Total 53.1(34/64) 22.7(24/119) 25.8(25/97) 31.3(42/134) 22.4(55/246) 27.3(180/660) 31.8(54/170)

PPV1: PPV according to previous studies; PPV2: PPV according to our study; NA : not applicable
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