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The Role of Preoperative Magnetic Resonance Imaging for Detecting the Extent
of Disease and Predicting the Prognosis of Ductal Carcinoma In Situ

Yoo Seung Chung, Youn Soo Lee', Su-Kyung Jeh?, Byung-Joo Song, Jeong Soo Kim, Hae Myung Jeon, Sang-Seol Jeong,

Woo-Chan Park

Departments of Surgery, 'Hospital Pathology, and *Radiology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: Magnetic Resonance Imaging (MRI) is widely
used for the preoperative staging of breast cancer. In this
study, we investigated a role of preoperative breast MRI for
detecting the extent of disease and predicting the prognosis
of ductal carcinoma in situ (DCIS). Methods: From January
2002 to April 2008, preoperative MRI was performed for
evaluating the extent of disease in 26 patients with DCIS.
The MRI findings, the modified Van Nuys scores and the
clinicopathological results were reviewed. The accuracy of
breast MRI was analyzed with respect to the detection of
tumor multiplicity and disease extending into the nipple, and
this was compared with that of mammography. Results:
For detecting multiple lesions, the sensitivity and specificity
of breast MRI were 25.0% and 86.4%, respectively, and the
results of mammography were 0.0% and 86.4%, respectively.
The accuracy of breast MRI was 76.9% and that of mam-

mography was 73.1%. For detecting tumor extension into
the nipple, the sensitivity and specificity of breast MRI was
100.0% and 80.0%, respectively, and that for mammography
was 0.0% and 92.0%. respectively. The accuracy of MRl was
80.8% and that for mammography was 88.5%. The MRI final
assessment was not associated with the modified Van Nuys
score (p=0.474). Conclusion: For detecting the disease
extent of DCIS, preoperative breast MRI is not superior to
mammography due to the low specificity and accuracy of
MRI. MRI did not show a definite ability to predict the prog-
nosis of DCIS in this study.

Key Words: Ductal carcinoma in situ, Modified Van Nuys Prognostic Index,
Magnetic Resonance Imaging
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Table 1. Characteristics of the patients with ductal carcinoma
in situ

Variables Results (n=26)
Age (yr) Mean (range) 46.9 (29-64)
Sex Male 1
Female 25
Tumor size (cm) Mean = standard deviation 2.64+2.10
Operative method ~ Mastectomy 10 (38.5%)
Breast conserving surgery 16 (61.5%)
Tumor location Right 14
Left 12
ER Positive 20 (76.9%)
Negative 6(23.1%)
PR Positive 15 (57.7%)
Negative 11 (42.3%)

ER=estrogen receptor; PR=progesteron receptor.

Yoo Seung Chung, et al.
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Table 2. Accuracy of preoperative MRl and MMG examinations
for multiplicity of ductal carcinoma in situ

MRI* MMG'
(+) () Total (+) () Total
Pathology  (+) 1 3 4 0 4 4

&) 3 19 22 3 19 22
2 2 3 23 2%

MRI=magnetic resonance imaging; MMG=mammography.
*sensitivity=25.0%, specificity=86.4%, accuracy=76.9%; 'sensitivity=
0.0%, specificity=86.4%, accuracy=73.1%.

Table 3. Accuracy of preoperative MRI and MMG examinations
for nipple extension of ductal carcinoma in situ

MRI* MMG'
(+) () Total (+) () Total

Pathology  (+) 1 0 1 0 1 1
(-) 5 20 25 2 23 25

20 26 2 24 26

MRI=magnetic resonance imaging; MMG=mammography.
*sensitivity=100.0%, specificity=80.0%, accuracy=80.8%; 'sensitivity=
0.0%, specificity=92.0%, accuracy=88.5%.
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Table 4. The factors of modified Van Nuys prognostic Index and final assessment of MRI of 26 patients with DCIS

Pathological MVNPI  MVNPI' MRl final

R Sex Age Age Size Size - Margin Nuclear Necrosis classification total sub- assess-
No. score (cm) score score grade
score score group ment
1 F 57 2 04 1 1 Intermediate No 1 5 1 C3
2 F 46 2 1.2 1 1 Intermediate Yes 2 6 1 C3
3 F 40 2 20 2 1 High Yes 3 8 2 C4
4 F 59 2 25 2 1 Intermediate Yes 2 7 2 C5
5 F 42 2 55 3 1 Intermediate Yes 2 8 2 C4
6 F 41 2 1.2 1 1 Intermediate Yes 2 6 1 C4
7 F 51 2 6.3 3 2 High Yes 3 10 3 C4
8 F 40 2 13 1 1 High Yes 3 7 2 C4
9 F 55 2 2.0 2 1 High No 3 8 2 C4
10 F 46 2 0.5 1 1 Intermediate No 1 5 1 C4
11 F 36 3 57 3 1 Intermediate Yes 2 9 2 C4
12 F 34 3 35 2 1 Intermediate No 1 7 2 C4
13 F 53 2 4.0 2 1 Intermediate No 1 6 1 C4
14 F 29 3 7.0 3 1 Intermediate Yes 2 9 2 C4
15 F 64 1 0.6 1 1 Low No 1 4 1 C3
16 F 58 2 1.0 1 1 Intermediate Yes 2 6 1 C4
17 F 44 2 15 1 1 Intermediate No 1 5 1 C4
18 F 64 1 156 1 1 High Yes 3 6 1 C4
19 F 42 2 2.7 2 1 Intermediate No 1 6 1 C4
20 F 45 2 15 1 1 High Yes 3 7 2 C4
21 F 39 3 1.0 1 1 High No 3 8 2 C3
22 M 50 2 35 2 1 Intermediate No 1 6 1 C4
23 F 41 2 0.8 1 1 Intermediate No 1 5 1 C3
24 F 47 2 1.3 1 2 Low Yes 2 7 2 C4
25 F 49 2 7.5 3 2 High No 3 10 3 C4
26 F 48 2 18 2 1 High Yes 3 8 2 C4

DCIS=ductal carcinoma in situ; MVNPI=modified Van Nuys prognostic index; MRI=magnetic resonance imaging.

Table 5. Relationship between MRI final assessment and WEAEICHY Sho) vt SHlof| A S27) WiHo] YAV = Sl
MVINPI subgroup dl, oh 3-4% FER A e, @0
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G c4 G value W sol mlsl 37181 ARe] flvke A7) et 2

MVNPI 1 4 8 0 12 0474 Huof mar el WasHR] 23 S S A E

wegow 2oL %" oo R F712 Whe 4 oIk Btk (21-25) B ATl

T 5 20 1 o8 FRgulufere] chib He] Tt G ofR oS 27
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gnostic index. ] HRE Wk o oA 8 A1 9] RixdErt

Fo & 2SR YR Solee 22 ANE Hilon g

AR Eetg o i A7 188 G/ 98%7HA] el HE &= QA A9 Hlgt 23S Bl f-F3el distels v

= WA = Aok gt (11,16-19) = wou B0l Aot sl Hlsl] BE& Aow

dHes I A7E el f83e B HA Hol Liehstet

= 7SS4 Rl &k oY AEAEAY, A=l 74 Uematsu 5-(26)°1 &JshH 2471 ®HES o2 3 AtofA

¢o] Xehe ghate] 7t 44 A AlE o8tk a ¥(neoadjuvant A7 dake] st 88% = R ] A= (33%)

chemotherapy)®] X|&au} 7, LIRS & 4= gl Aot Ho} =81}, ol 53] WAy HA) Qe WA= foJt

s0] Holuleto] wWris 2

HHE B7Ished 783, F50lM F71Ee] 10-34%9114 o]tk Menell 5(27) 33712 HE thdo= 3t AtolA

o
ot
o
i)
A
ol
o
AN
o
=
1o
o
rE
1o
N
S
X
2
o
2
Hel
oflt
i)
>
N
EQ
n
ok
rE
=2
A
=L
i)
2
v
O,
i
rlr
B
)



0
Kl
i
ofr
ol
2
)
iz
p
r.l
iy
o
)
=
o
Jo
o
R
i)
Y
]
MI} g
flo
>~
o2
=

87%, SOl 68%, FHNEBL 849%, SANSEL 1%, 4
Shet 807 HEGEOIA WA Alshe ) ool 4
52 A5 ke 29)

Y BTIRE Aekshd] glold 4 4718
o] ob4] Fals}x) ok ol 9 AHe] B4k o] 9]

o S A1) 5 293 ek FU ot
of

ol

of

)

1

o 12

AYEEF Aol oty Ao 2= Ed
fjoF h=dl, Sl JsiA Dt Ho] uhjH 75 datk 2ol

o
fu
ro
e
=
ot A
)
ro
122
l-g‘l
o
i
N
d
2
i)
o

W ULS] des Bl flste] of2 71A] ERHol
&= $1=T, Van Nuys w5782 19964 Silverstein 5 (4)°]]
sto] A ERAAlel, ol ¢ 7], AAAT %Y
o], S5a Wiy YAMTE 2ok 22T 1S F
et W7 AAlo|ot, 20034 $HAte] A” KQlo] FrtE|o] =4
H F7EAAZE 2tEo] o] MVNPIZRL 3itt (5) 4714] 7t
& 22t 1, 2, 3R H7IFE F FHE Allsle] ol 371
A subgroup & Wro] F5o] -6 A 4 TR

=98 B Y S EAlE AR R, 10-128Y S

g

oo X

4

FPHEAEE SH Zlo] ALBE & 5 ek AAskch
St A 9 A1 YA A8k MVNPLS] 2] dgo) 9)
th 44 A A1 B A0 2 B4 el el 23 4 9
& Aoleh A2 £ A1 FEAe] 2% Hrhek MVNPI
238 AEslglont 2% 7157 subgroup 1ol BRI
A0 (p=0,474), FHHE VAL GrHp=0,129). HF
BN vl 71 EOR AR ol £ A1 BYIN s
= [e]

Yoo Seung Chung, et al.

o e bw
Jo ofy
ol of
xS
N2
ol N
ol o
of
o OQQN
o
g
m o5
N
NN

o
o
ki
oZ
&
N
B=)
Mo
o
£
oN =

30 o &

o Ay @
e
i
filo
T
K
e
.
[
flo
flov
A
62
=
oy}
=3
©
B
o
ojrl
A
8
flo
=
[0}
B
@
(ol
<

[o
o
o
2
kd

i

modulated parametric mapping technique=
o TSl fu A7 Aol A oSt it
WA A2|3S B skgit). Facius 53382 443
A+ 22733} Van Nuys Prognostic Index 881 & 3553}

s
3 GRS TS 28 24 vl EARE AT

T
9
oft
N
H o 2 o

=2 rH of
>

TSR] 4 7 0] TR} RS ol o
SR B QlolAl S A713HG Al el visto] g
EL ol Bolwel ek welA] Aol gl SR eyt
ok, § A7 1R HEB719E MVNPISIS] BRIAS gl 2
O Ueht 53 471 3YIS ol gte] B ol ¥

oz517] Slaliie B B W A7t WAt Ao A,

o2
kI
MO
ro

1. Korean Breast Cancer Society. Nationwide Korean breast cancer data
of 2004 using breast cancer registration program. J Breast Cancer
2006;9:151-61.

2.Korean Breast Cancer Society. Nationwide Korean breast cancer
data of 2002. J Korean Breast Cancer Soc 2004;7:72-83.

3. Park YC,Kim JS, Noh DY, Park TA, Youn YK, Oh SK, et al. Clinical
and histopathologic analysis of ductal carcinoma in situ. J Korean Surg
Soc 1997;52:379-92.

4. Silverstein MJ, Lagios MD, Craig PH, Waisman JR, Lewinsky BS,
ColburnWJ, et al. A prognostic index for ductal carcinoma in situ of
the breast. Cancer 1996;77:2267-74.

5. Silverstein MJ. The University of Southern California/Van Nuys
Prognostic index for ductal carcinoma in situ of the breast. Am J
Surg 2003;186:337-43.

6.Kuhl CK, Schrading S, Bieling HB, Wardelmann E, Leutner CC,

Koenig R, et al. MRI for diagnosis of pure ductal carcinoma in situ:



MRI for DCIS Extent and Prognosis

a prospective observational study. Lancet 2007;370:485-92.

7.Hwang ES, Kinkel K, Esserman LJ, Lu Y, Weidner N, Hylton NM.
Magnetic resonance imaging in patients diagnosed with ductal car-
cinoma-in-situ: value in the diagnosis of residual disease, occult in-
vasion, and multicentricity. Ann Surg Oncol 2003;10:381-8.

8. Heywang-Kobrunner SH. Diagnosis of breast cancer with MR-Review
after 1250 patient examinations. Electromedica 1993;61:43-52.

9. Kaiser WA. False-positive results in dynamic MR mammography.
Magn Reson Imaging Clin N Am 1994;2:539-55.

10. Orel SG, Schnall MD, LiVolsi VA, Troupin RH. Suspicious breast
lesions: MR imaging with radiologic-pathologic correlation. Radio-
logy 1994;190:485-93.

11. Harms SE, Flamig DP, Hesley KL, Meiches MD, Jensen RA, Evans
WP, et al. MR imaging of the breast with rotating delivery of excita-
tion off resonance: clinical experience with pathologic correlation.
Radiology 1993;187:493-501.

12. Boetes C, Barentsz JO, Mus RD, van der Sluis RF, van Erning LJ,
Hendriks JH, et al. MR characterization of suspicious breast lesions
with a gadolinium-enhanced turboFLASH subtraction technique.
Radiology 1994;193:777-81.

13. Gilles R, Guinebretiere JM, Lucidarme O, Cluzel P, Janaud G, Finet
JF, et al. Nonpalpable breast tumors: diagnosis with contrast-enhanced
subtraction dynamic MR imaging. Radiology 1994;191:625-31.

14. Fobben ES, Rubin CZ, Kalisher L, Dembner AG, Seltzer MH, San-
toro EJ. Breast MR imaging with commercially available techniques:
radiologic-pathologic correlation. Radiology 1995;196:143-52.

15. Stomper PC, Herman S, Klippenstein DL, Winston JS, Edge SB,
Arredondo MA, et al. Suspect breast lesions: findings at dynamic
gadolinium-enhanced MR imaging correlated with mammographic
and pathologic features. Radiology 1995;197:387-95.

16. Holland R, Veling SH, Mravunac M, Hendriks JH. Histologic mul-
tifocality of Tis, T1-2 breast carcinomas. Implications for clinical
trials of breast-conserving surgery. Cancer 1985;56:979-90.

17. Orel SG, Schnall MD, Powell CM, Hochman MG, Solin LJ, Fowble
BL, et al. Staging of suspected breast cancer: effect of MR imaging
and MR-guided biopsy. Radiology 1995;196:115-22.

18. Boetes C, Mus RD, Holland R, Barentsz JO, Strijk SP, Wobbes T,
et al. Breast tumors: comparative accuracy of MR imaging relative
to mammography and US for demonstrating extent. Radiology 1995;
197:743-47.

19. Lagios MD, Westdahl PR, Rose MR. The concept and implications

of multicentricity in breast carcinoma. In: Sommers SG, Rosen PP,

111

editors. Pathology annual. New York: Appleton-Century-Crofts;
1981.p.83-102.

20. DeMartini W, Lehman C, Partridge S. Breast MRI for cancer detec-
tion and characterization: a review of evidence-based clinical appli-
cations. Acad Radiol 2008;15:408-6.

21.Kuhl CK, Schrading S, Leutner CC, Morakkabati-Spitz N, Wardel-
mann E, Fimmers R, et al. Mammography, breast ultrasound, and
magnetic resonance imaging for surveillance of women at high fami-
lial risk for breast cancer. J Clin Oncol 2005;23:8469-76.

22.Leach MO, Boggis CR, Dixon AK, Easton DF, Eeles RA, Evans DG,
et al. Screening with magnetic resonance imaging and mammography
of a UK population at high familial risk of breast cancer: a prospective
multicentre cohort study (MARIBS). Lancet 2005;365:1769-78.

23. Lehman CD, Gatsonis C, Kuhl CK, Hendrick RE, Pisano ED, Hanna
L, et al. MRI evaluation of the contralateral breast in women with
recently diagnosed breast cancer. N Engl J Med 2007;356:1295-303.

24. Menell JH, Morris EA, Dershaw DD, Abramson AF, Brogi E, Liber-
man L. Determination of the presence and extent of pure ductal car-
cinoma in situ by mammography and magnetic resonance imaging.
Breast J 2005;11:382-90.

25. Sardanelli F, Podo F, D’Agnolo G, Verdecchia A, Santaquilani M,
Musumeci R, et al. Multicenter comparative multimodality survei-
llance of women at genetic-familial high risk for breast cancer (HIB-
CRIT study): interim results. Radiology 2007;242:698-715.

26. Uematsu T, Yuen S, Kasami M, Uchida Y. Comparison of magnetic
resonance imaging, multidetector row computed tomography, ultra-
sonography, and mammography for tumor extension of breast cancer.
Breast Cancer Res Treat 2008;112:461-74.

27. Menell JH, Morris EA, Dershaw DD, Abramson AF, Brogi E, Li-
berman L. Determination of the presence and extent of pure ductal
carcinoma in situ by mammography and magnetic resonance imaging.
Breast J 2005;11:382-90.

28. Sardanelli F, Bacigalupo L, Carbonaro L, Esseridou A, Giuseppetti
GM, Panizza P, et al. What is the sensitivity of mammography and
dynamic MR imaging for DCIS if the whole-breast histopathology
is used as a reference standard? Radiol Med 2008;113:439-51.

29. Bazzocchi M, Zuiani C, Panizza P, Del Frate C, Soldano F, Isola M,
et al. Contrast-enhanced breast MRI in patients with suspicious mic-
rocalcifications on mammography: results of a multicenter trial. AJR
Am J Roentgenol 2006;186:1723-32.

30.Cao Y, Paner GP, Kahn LB, Rajan PB. Noninvasive carcinoma of
the breast: angiogenesis and cell proliferation. Arch Pathol Lab Med



112

2004;128:893-6.

31. Boetes C, Mann RM. Ductal carcinoma in situ and breast MRI. Lancet
2007;370:459-60.

32. Mariano MN, van den Bosch MA, Daniel BL, Nowels KW, Birdwell
RL, Fong KJ, et al. Contrast-enhanced MRI of ductal carcinoma in

situ: characteristics of a new intensity-modulated parametric mapping

Yoo Seung Chung, et al.

technique correlated with histopathologic findings. J Magn Reson
Imaging 2005;22:520-6.

33. Facius M, Renz DM, Neubauer H, Bottcher J, Gajda M, Camara O,
et al. Characteristics of ductal carcinoma in situ in magnetic resonance
imaging. Clin Imaging 2007;31:394-400.



