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Table
Table 1. Mean DCIS Extent Based on MRI, Mammography and Correlation with Histopathological Result

Extent of DCIS (cm) Mean SD

Grade High MRI 3.38 2.26

Mammography 2.96 2.53

Histopathology 3.14 1.93

Low MRI 2.02 1.61

Mammography 2.02 1.93

Histopathology 2.56 1.55

Architectural pattern Comedo MRI 3.69 2.22

Mammography 341 2.54

Histopathology 3.42 1.89

Noncomedo MRI 1.68 1.28

Mammography 141 1.37

Histopathology 2.20 142

Presence of Microinvasion MRI 3.39 2.19

microinvasion Mammaography 2.92 221

Histopathology 351 1.86

Pure MRI 2.76 2.13

Mammaography 2.54 241

Histopathology 2.78 1.79

Overall MRI 2.88 2.12

Mammaography 2.61 2.30

Histopathology 2.93 181

SD: standard deviation
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cm(0-9 cm), 2.61 cm(0-9.8 cm),
2.93 cm(0.4-8.0 cm)
3.38 cm(0—-9 cm),

2.96 cm(0-9.8 cm), 314
cm(0.6—8.0 cm)
2.02 cm(0-4.8 cm), 202 cm(0-6.1

cm), 256 cm(0.4-5.5 cm)
3.69 cm(0-9 cm),

3.41 cm(0-9.8 cm), 342
¢cm(0.6—8.0 cm)
1.68 cm(0—4.5 cm), 141 cm(0-5.3
cm), 2.20 cm(0.4-5.5 cm)

3.39
cm(0.5-8.7 cm), 292 cm(1.1-8.3
cm), 351 cm(1.6-8 cm)

2.7 6cm(0-9 cm),
254 cm(0-9.8 cm),

Table 2. Correlation Coefficients for DCIS Extents Determined by MRI Considering Grade, Architectural Pattern and Presence of

Microinvasion
Grade Type Presence of Microinvasion Overall
High Low Comedo Noncomedo  Microinvasion Pure
C 0.788 0.581 0.767 0.488 0.947 0.681 0.738
p 0.000 0.009 0.001 0.025 0.000 0.000 0.000

C: Coefficient, p: p value

MRl extentlcm)

0 2 4 B 8 10
Histopathological extent{cm)

Fig. 1. Graph shows histopathological DCIS extent and corre-
sponding DCIS extent obtained from MRI.

Mammogrpahy extent(cm)

4 B 8 1
Histopathological extent(cm)

o
[S]
o

Fig. 2. Graph shows histopathological DCIS extent and corre-

sponding DCIS extent obtained from mammaography.

Difference of extent(cm)

Histopathalogical extent({cm)

Fig. 3. Graph shows difference of DCIS extent between
histopathology and MRI.

Difference of extent(cm?

Tumor Extent at Histopathology(cm)

Fig. 4. Graph shows difference of DCIS extent between
histopathology and mammography.
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2.78 cm(0.4-7.6 cm)

(Fig. 1, 2).

Pearson’ s correlation coefficients 0.738 (p=0.000)

0.605(p=0.000)
(81%)

(Fig. 5, 7), 7 (13%)

(6%)
(55%)
(26%)

(Table 2). 43
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(Fig. 8). 29
(Fig. 6, 7), 14

(Fig. 5) 10 (19%)

(Fig. 8).

(p=0.005) (Fig. 5).
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Fig. 5. A 45-year-old woman with a pal-
pable mass. MRI and mammography
were performed after fine needle aspira-
tion. Bilateral mediolateral oblique mam-
mography (a) and spot-magnification
mediolateral obligue mammography (b)
show 1.1 cm cluster of pleomorphic mi-
crocalcifications in left breast. Sagittal
early enhanced image (c) and | three di-
mensional MIP (d) of subtracted volume
MR images obtained 80 seconds after
administration of 0.1mmol/kg gadolinium
show 5cm segmental distribution of het-
erogeneous enhancement in left breast.
Histopathological examination showed 5
cm DCIS with high grade, comedo type
and microinvasion.



Table 3

(Fig. 3, 4). 91%, 63% 91%,
67% .
25 cm , 91%, 79%
9 cm,
9.8 cm (Fig. 8).
0.75 Table 4. Accurate Estimation of Tumor Extent at MRI Considering
cm 1.32 cm . Biopsy Method
0.788 0581 0.767 F:sp?rz;zlr? Gun Mammotome Overall Accuracy
0.488, 0.947, 10(77%) 11(85%) 22 (81%) 43 (81%)
0.681 , , Underestimation 2 (15%) 1 (8%) 4(15%) 7 (13%)
(Table 2). Overestimation 1 (8%) 1(8%) 1 (4%) 3 (6%)
Total 13 13 27 53

Table 3. Accurate Estimation of Tumor Extent at MRI Considering Grade, Architectural Pattern and Presence of Microinvasion.

Grade Type Presence of Microinvasion Overall
High Low Comedo Noncomedo  Microinvasion Pure
Accuracy 31 (91%) 12 (63%) 29 (91%) 14 (67%) 10 (91%) 33 (79%) 43 (81%)
Underestimation 2 (6%) 5 (26%) 2 (6%) 5 (24%) 1 (10%) 6 (14%) 7 (13%)
Overestimation 1 (3%) 2 (11%) 1 (3%) 2 (10%) 0 (0%) 3 (7%) 3 (6%)
Total 34 19 32 21 11 42 53

a b c

Fig. 6. A 43-year-old women with a nonpalpable mass. MRI and mammography were performed after mammotome biopsy. Bilateral medi-
olateral obligue mammography (a) and spot-magnification mediolateral obligue mammography (b) show 1.4 cm segmental distribution of
pleomorphic microcalcification in right breast. Sagittal early enhanced image (c) shows 0.5 cm heterogeneously enhanced irregular mass
in right breast. Histopathological examination revealed 2cm microinvasive DCIS with high grade and comedo type.
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0.72cm, (p=0.029),
0.96cm, 0.76cm, 0.88cm, (p=0.352) (Fig. 5, 7).
1.29cm, 1.34cm . , Table 4
3 2 77%, 85%,
7 4 81%
(p=0.141). , 1

(Fig. 8).
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Fig. 7. A 33-year-old asymptomatic
woman. MRI and mammography were
performed after fine needle aspiration.
Bilateral mediolateral oblique mammog-
raphy (a) and spot-magnification medio-
lateral oblique mammaography (b) show
2.7 cm segmental distribution of pleo-
morphic microcalcification in left breast.
Sagittal early enhanced images (c, d)
show 2.7 cm segmentally distributed het-
erogeneous enhancement in left breast.
Histopathological review showed 2.7cm
pure DCIS with high grade and comedo

type.
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Fig. 8. A 58-year-old woman. MRI and mam-
mography were performed after mammotome
biopsy. Bilateral mediolateral obligue mammog-
raphy (&) and spot-magnification mediolateral
oblique mammography (b) show 9.8cm asym-
metry with segmental distribution of pleomorphic
microcalcification in left breast. Sagittal early en-
hanced image (c) and three dimensional MIP (d)
show 9cm segmentally distributed clumped en-
hancement in left breast. Histopathological ex-
amination showed 2.5 cm pure DCIS with low
grade and noncomedo type.
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(p= 0.029),
(p=0.352).
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Comparison of Ductal Carcinoma In Situ Extent Estimated by
Dynamic Magnetic Resonance Imaging and Mammography

Do Youn Kim, M.D., Eun Sook Ko, M.D., Sang Kyu Yang, M.D., Seung Ja Kim, M.D.,
Nariya Cho, M.D., Woo Kyung Moon, M.D.

Department of Radiology, College of Medicine Seoul National University and The Institute of Radiation Medicine,
Seoul National University Medical Research Center

Purpose: To evaluate the relative accuracy of mammography and magnetic resonance imaging (MRI) in pre-
dicting ductal carcinoma in situ (DCIS) detection and extent.

Materials and Methods: Histopathological results, preoperative contrast enhanced dynamic MRI and mam-
mography were analyzed considering detection, extent of DCIS in 53 patients undergoing operation.
Histopathological measurement of DCIS extent was used as the gold standard and was compared with
DCIS measurements from MRI and mammography. The Pearson’ s correlation coefficients were calculat-
ed to determine the association between the MRI and mammography and histopathological overall size.
Mann-Whitney T test was used for evaluation of the statistical significance between differences in extent
at MRI and mammography. The correlation coefficients were calculated between MRI and histopathologi-
cal extent considering histopathological grade, architectural pattern and presence of microinvasion. We
evaluated the chance to underestimate or overestimate a certain architectural type, grade, and presence
of microinvasion.

Results: Of the 53 lesions, 50 lesions (94 %) were detected on MRI and 48 lesions (91 %) were on mammogra-
phy. Overall, the Pearson’ s correlation of extent between MRI and histopathology was 0.738 (p=0.000)
versus 0.605 (p=0.000) between mammography and histopathology. Mann-Whitney T test was 0.005
indicating a tendency for MRI to be better than mammography. MRI underestimated the extent by more
than 1cm (including false negative examination) in seven patients (13 %), was within 1cm in 43 patients
(81%) and overestimated tumor extent by more than 1cm in three patients (6 %). Mammography under-
estimated the extent in 14 patients (26 %), was accuracy in 29 patients (55 %) and overestimated the
extent in 10 patients (19%). MRI showed correlation coefficient of 0.788 (p=0.000) in the high grade and
0.581 (p=0.009) in the low grade DCIS. Considering architectural pattern, correlation coefficients were
0.767 (p=0.001) in the comedo type and 0.488 (p=0.025) in the noncomedo type. The correlation coeffi-
cients were 0.947 (p=0.000) in microinvasive DCIS and 0.681 (p=0.000) in pure DCIS. Over- or underes-
timation by MRI is significantly dependent of the architectural pattern (p=0.029) and grade (p=0.012) but
not significantly dependent of the presence of microinvasion (p=0.352).

Conclusion: MRI was more accurate in detection and assessing the extent of DCIS than mammography.

Index words: Breast, Ductal carcinoma in situ
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