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AF4 2G5 AAE AP e, 2954 A ALAA Tl
3D FLASH(T1-weighted three dimensional fast low
angle shot) 4 WY (TR 4.42 ms, TE 1.4 ms, flip
angle 12, field of view 280 mm, matrix(512x256),
thickness 1.5 mm, acquisition time 54 sec)& Ao,
Gadolinium DTPA(Magnevist, Schering, Berlin,
Germany) 0.2 mmol/kgS 2 cc/sec?] 22 9 F 22
27052 AEKARI 839 P4 %S AU FAF
(post-processing) o= FF7HH(standard subtrac—
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o _
[e2Ne)
(reverse subtraction, | ZI=7F & J4F - npA9t %9
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x5 3= HDI 5000(Advanced Technology
Laboratories, Bothell, Wash) ¢} 5-12 MHz A& &4}
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= 9 do]El A Al (American College of Radiology
Breast Imaging Reporting and Data System; ACR BI-
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category 4 ©]/¢¢] WH FdA 253 F& AAS B8 &
o® gxlE Wyo] & Aol x3t 1% Wwe] g 7|
= 429, 92343 169, vt et 1841, 250 &

Aoz WHel 5 2 fREEe] M S B
]

i A7 TGS 28 STt SR
ACR BI-RADS MRI-lexicon®l we} sjAstiom 2 A
of ¥3 e W2 BI-RADS category 5 ©]4+e] o4 #
GO AZtEE yHoR fid WHe] vk & e 39
o, A 119, b et 2699 0H, Ap7)aH Y
a7o® WHel Jg 9 fFHRES] eEAE Fdsts)
TF 250l A FtEEEe] 7heek 3t Foll A7 9
27 F7HE oA WS wAse i dAlER X8
35 WAl o s dolr gt

o R R 259 A7 ue fFEEESe] 7t
3 o] A7 g aAl A FrHA O v /oA
el oA HAE Afede 18 dAERE AR AES WA
aFar, A% 7Fsd 9ol targeted USS Aldiate] %2
AAE A&t o, e o] Aol =0 3
S, T UEES) § A3 g wE - dA
=8 A5 Algs WA en, olgdd we= A7
2o F7HARI thxA/oh WHe] X E 715 =
Aol FRIstAY, F& & dAlE o] 22y v
AT e T 2AYYLANA A7) FE Al o4lH
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Ao = oo tigt F7HARl AW YAAE o=8te], HEH
ol AW HAIANE HFo 2 5t Frstdnt

W o W EA R e Toll 7Y 2 Ae] Aol A
& 2539} 278 g gl A SA 8T

No. of breast cancer op.

(2004.10~2008.3)

Chemotherapy before MRI (N=3)
Mammotome excision (N=2)
Non-visualization on US & MRI (N=1

Exclusion

‘Total population

N=75*
(76 breasts )

Note.-No.=Numbers, Op.—operation
*74 unilateral breast cancers (74 breasts) and 1 bilateral breast cancer (2 breasts)

Fig. 1. Flowchart of study population and patient selection.
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Fig. 2. 45-year-old woman with invasive ductal carcinoma and associated multicentric intermediate-grade solid and cribriform duc-
tal carcinoma in situ (DCIS) that was underestimated on the mammography and ultrasonography (US).

A. Spot-magnification mammogram shows spiculated mass in the inner portion of the right breast.

B. Radial US image of the inner portion of the same breast shows an ill-defined and hypoechoic mass that corresponds to the mam-

mographic mass.

C. Early subtraction image (early peak enhancement image -pre-enhancement image) of MR image shows an irregular marginated,
early enhancing mass (arrow) and diffuse clumped enhancement (open arrows) which is considered as the presence of DCIS.

D. Maximum intensity projection (MIP) of subtracted MR image shows intensely enhancing mass (arrow), which is correlated with
a mammographic and sonographic lesion and extensively scattered clumped enhancement of right breast additionally. Diffuse
clumped enhancement of right breast was confirmed as DCIS by histopathologically
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Fig. 3. 34-year-old woman with invasive ductal carcinoma in left breast.

A. Radial US in 12 o'clock position in left breast shows two ill-defined hypoechoic masses (arrows).

B, C. Transverse and sagittal MIP of subtracted MR images also show two enhancing masses (open arrows), which is correlated
with sonographic lesions. Additional small enhancing lesion (arrow) is considered as the multicentric suspicious lesion, but
histopathologic analysis revealed fibroadenoma.

Fig. 4. 46-year-old woman with inva-
sive ductal carcinoma in left breast.

A. Tll-defined hypoechoic mass is seen
at 2 o'clock in left breast on US.

B. Sagittal fat-suppressed contrast-en-
hanced MR images shows four en-
hancing masses. The largest one is cor-
related with sonograhic mass (open ar-
row). Additional multicentric nodules
(arrows) are demonstrated in the left
breast, and multicentric nodules were
confirmed as multicentric invasive
ductal carcinoma by histopathology.
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Fig. 5. 40-year-old woman with invasive ductal carcinoma in right breast.

A. Transverse US at 12 o'clock position in right breast shows hypoechoic mass (open arrow) and punctate echogenic dots (arrows)
within the mass, interpreted as solitary cancer.

B. Sagittal MIP of subtracted MR image shows highly early enhancing mass (open arrow), which is correlated with sonographic le-
sion. Additional regional clumped enhanced lesion (arrows) is considered as the multicentric suspicious lesion.

C. Second-look US at 6 o'clock in right breast shows a subtle hypoechoic lesion (arrow) which corresponds to the clumed enhanc-
ing lesion on MR images. Histopathologic analysis revealed intraductal papilloma and intraductal hyperplasia.
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The Role of MR Imaging for the Surgical Treatment Planning of
Breast Cancer: Comparison with US and the Whole-Excised

Breast Histopathologic Correlation’

Ji-Young Hwang, M.D., Hye-Young Choi, M.D., Jee Eun Lee, M.D., Jee Eun Lee, M.D.,
Seung Yon Baek, M.D., Sun Hee Sung, M.D.2

'Department of Diagnostic Radiology and Medical Research Institute, School of Medicine, Ewha Womans University, Seoul, Korea
*Department of Pathology, School of Medicine, Ewha Womans University

Purpose: We wanted to evaluate the effectiveness of breast magnetic resonance (MR) imaging as a preopera-
tive evaluation modality, as compared with ultrasonography (US) imaging, and we wanted to determine the
correlation of MRI and US with using the whole-excised breast histopathology as the standard reference.
(Check this and adjust it as needed.)

Materials and Methods: From October 2004 to March 2008, among the 245 patients with breast cancer, 82 pa-
tients underwent modified radical mastectomy (MRM). Seven patients were excluded due to receiving neoad-
juvant chemotherapy before MRI (n=4) or mammotome excision (n=2) or non-visualization of the mass on US
and MR imaging (n=1). The remaining 76 breasts in 75 women (one bilateral) were examined preoperatively
with MR imaging and US. On US, 42 cases showed unifocal cancer, 16 showed multifocal cancer and 18
showed multicentric breast cancers. On MRI, 39 cases showed unifocal cancer, 11 showed multifocal cancer
and 26 showed multicentric breast cancers. We assessed the US findings to identify the patients who were eli-
gible for breast conservative surgery, and then we evaluated the cancers that were treated with conversion to
MRM based on the MR imaging.

Results: Histopathologic analysis revealed 45 unifocal, 10 multifocal and 22 multicentric breast cancers. Fifty-
five of the 76 breasts were indicated for MRM based on the US findings due to multicentric cancers (n=18),
unifocal or multifocal lesions near the nipple (n=231), or unifocal or multifocal lesions showing extension to-
wards the nipple (n=6). The remaining 21 breasts were classified as suitable for BCS on US, but 5 patients who
desired MRM were excluded. Sixteen breasts were altered to MRM based on the additional findings that were
suspicious for malignancy on the MR imaging. Among them, 14 (88%) breasts were adequately converted on
the surgical plan to MRM based on the histopathologic verification. The remaining 2 breasts had been overesti-
mated.

Conclusion: Breast MRI has a significant effect for the preoperative surgical planning of breast cancers and it
should be performed for the surgical planning.

Index words :  Breast
Breast neoplasm
Magnetic resonance (MR)
Ultrasonography, mammary
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