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Table 1. Definition of Shape of Calcification on Mammogr-
aphy

Terminology

Size and Shape

Pepper 0.1mm>, faint

Fine granular 0.1 —0.26 mm, round

Coarse granular 0.1 —0.2mm, irregular

Punctate 0.2—2.0mm, distinct and round
Salty 0.2—2.0mm, distinct and angular
S-shape <2.0mm, continuous S-shape
Linear 0.2—2.0mm, elongated
Branching 0.2—2.0mm X, Y,z

Tadpole 0.2—2.0mm

Comma 0.2—2.0mm

Wormiform 0.2—2.0mm wavy and irrregular linear

Table 2. Area of Clustered Microcalcifications

cm? Malignant
(n=17)

Benign
(n=46)

29(5)

<1
<2
<8
<4
<5
<6
<7
<8
<9
<10
11—-15
16—20
21—25
26 —30
31 —35
36 —40

-~ 0O o+ 2 MNONOO—+ O + 0O O

() atypical ductal hyperplasia
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thokslol i (Table 2) 43 7ke] zbol= Fw =] 9ok
o} 1769 dAdW M F 169 (94%) = 1mme]ste] 4353}
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2mm =Z7|7}A 2] A 3]3}E 7FA 2 9l sl 3L(Table 3), YA
g =z7|e] AMIste FAdlA gkt (25/46, p<0.05,
Table 4). 332 }F TR, AAT A4, /AR
o FEEF, A o] Bof el HH B 35yt B
AR Z F3A dAoNA Bo] FE= 2™ (p<0.05,
Table 5, Fig. 1), A3 IAPY, T2, 252 28|
S Bofo] oFAd oA A= AUH(p<0.05, Fig. 2, 3). oAl
e 4FF o|Ake] BokS 7} A3]3b7) 114, 64.8% =

Table 3. Size of Calcifications

mm Malignant Benign
<01 3 4(1)
<0.2 4 4(1)
<0:3 0 0
<0.4 0 1
<0.5 3 11(2)
<0.9 0 1
<1.0 6 14
<15 1 0
<2.0 0 11(3)
total 17 46(7)

( )atypical ductal hyperplasia

Table 4. Variability on Size of Calcifications

Malignant (%) Benign(%)

Uniform 3(23.0) 21(2%)(46.6)

Variable 14(77.0) 25(5%)(53.4)

total 17 46(7%)

(*) atypical ductal hyperplasia
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Table 5. Shape of Calcifications
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Shape Malignant( %) Benign(%)
(n=17) (n=46)
pepper 12(70.6) 10(5%)(21.7)
fine granular 4(23.5) 1 (22
coarse granular 0 9(2*)(19.6)
punctate 9(53.0) 26(4*)(56.5)
salty 1( 5.9 11(1*)(23.9)
elongated 12(70.6) 23(3*)(50.0)
S-shaped 0 8 (17.4)
branching 8(47.1) 3 (65)
comma 10(58.8) 10(2*)(21.7)
tadpole 10(58.8) 6(1*)(13.0)
wormiform 10(58.8) *)(26.1)
(*) atypical ductal hyperplasia
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Table 6. Variability on Shape of Calcifications

No. of shape Malignant( %) Benign(%)
1 1( 5.9) 4(1%( 8.7)
2 2(11.8) 16(3%)(34.8)
3 3(17.7) 13(2*)(28.3)
4 2(11.8) 7 (162
5 6(35.3) 5 (10 9)
6 2(11.8) 101 .2)
7 1( 5.9) 0

Total 17 46(7*)cases

(*) atypical ductal hyperplasia

-—a
~c
= e

=b
—d

Fig. 1. Infiltrating ductal carcinoma

a. Mammogram shows variable shaped clustered micro-
calcificaiton and associated ill-defined mass and parenchy-
mal distortion (arrows)

b. Speciman-radiograph shows variable sized and shaped cl-
ustered microcalcifications of pepper(a), tadpole(b), linear(c),
wormiform(d), and fine granular(e) appearance.

c. Microphotograph of the specimen shows infiltrating ductal
carcinoma with intraductal calcifications (H-E stain, x100)
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a

Fig. 2. Fibrocystic disease with cystic change

a. Mammogram shows relatively uniform sized clustered microcalcifications. fine granular(a), coarse granular(b), punctate(c),
and salty calcifications(d) are noted.

b. Microphotograph of the specimen shows cystic changes with internal clustered calcifications. (H-E stain, x100)

a b

Fig. 3. Fibrocystic disease

a. Mammogram show S-shaped calcification without parenchymal distortion or associated mass(arrow).

b. Microphotograph of specimen shows fibrocystic change with intraductal salty calcifications(arrow)(H-E stain, x100)
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Table 7. Opacity of Calcifications

A0l of : eheRuEAA TE & 0|MA15| 5

Table 9. Margin of Calcificaitons

Malignant(%) Benign( %) Malignant( %) Benign(%)
1 9(52.9) 15(3%(32.6) Smooth 0 27 (58.0)
2 5(29.4) 7(1%)(15.2) Irregular 17(100) 19(7%)(42.0)
3 0 13(17)(28.3) Total 17 46(7*)cases
S (*) atypical ductal hyperplasia
i, 2 3(17.7) 8 (17.4)
2,3 0 1 (22
1,2,3 0 2(2%( 4,3) Table 10. Mass associated with Clustered Microcalcifications
Total 17 46cases Malignant( %) Benign( %)
(*) atypical ductal hyperplasia Well-defined mass 0 5 (10.9)
1 faint Ill-defined mass 10(58.9) 12(4)(26.1)
2 visible but not dense No associated mass 7(41.2) 29(3*)(63.0)
3 dense
Total 17 46(3*)(63.0)
(*) atypical ductal hyperplasia
Table 8. Number of Calcifications
No. Malignant Beni
i it Table 11. Parenchymal Distortion Associated with Clustered
<5 0 2 Microcalcifications
a=10 8 170) Parenchymal distortion Malignant Benign
11—15 1 3(1) ( o
16 —20 2 6(1) +) 18 @)
—25 1 0 = . =
26 —30 0 5 Total 17 8lr)
31—-35 0 1 () atypical ductal hyperplasia
36 —40 1 1
41—45 0 0 ]
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Clustered Microcalcifications on Mammography: Differential
Points between Benign and Malignant Lesions'

Mi Hye Kim, M.D., Ki Keun Oh, M.D., Woo Hee Jung, M.D.2

1Department of Diagnostic Radiology College of Medicine Yonsei University
2Department of pathology College of Medicine Yonsei University

Purpose:To evaluate differential points of patterns of clustered microcalcification between malignant(n=17)
and benign(n=46) lesions on mammogram _

Materials and Methods: We retrospectively and prospectively evaluated mammograms of surgically con-
firmed 63 patients showing clustered microcalcifications. Area, density, number, size, shape of calcification
were evaluated along with associated mass and parenchymal distortion.

Results: Malignant calcifications were more variable in size(14/17, 77 % vs 25/46, 53%) and shape(11/17, 64.
8% vs 13/46, 28.2%) than benign counterparts. Pepper, fine granular, branching, comma, tadpole and wormi-
form calcification were observed in malignant lesion with statistical significance. The malignant calcifications
showed more faint(12/17, 70.5% vs 23/46, 50%), irregular margin(17/17, 100% vs 19/46, 42%) and they were
usually associated with parenchymal distortion(16/17, 94% vs 9/46, 20%) and ill-defined masses(10/17, 58.9%
vs 12/46, 26.1%).

Conclusion: Clustered microcalcifications with variable size and shape, faint or irregular margin, paren-
chymal distortion, ill-defined masses seen on mammography, suggest malignancy.

Index Words : Breast radiography
Breast neoplasms, radiography
Breast, calcification

Address reprint requests to : Mi Hye Kim, M.D., Department of Diagnostic Radiology, Yongdong Severance Hospital College of

Medicine Yonsei University. # 146-92, Dogok-dong Kangnam-ku, Seoul
Tel. 82-2-3450-3622 Fax. 82-2-562-5472
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