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o] 7tz 14| (26%)°]1dch. MRI®] ZA17]= 10T (Ma-
gnetom Impact, Siemens, Erlangen, Germany)& ©]-£3}31
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1;].. zo:]zﬂ Zo]%io] _]_/\l;do 71]\3]-1:@ T17°]-v7l~_og/w TR/
E=500msec / 15msec), T27}z3AF (TR/TE=2000 msec
/120msec), ZAF7 4mm, Alo} 30cm, matrix 5 192X 256
o] JAE dof Wl As7te Wt 9 st AA S ddd
t}. 3D-DMRI7I¥& Z9A1E dAledl F5o=2 i
FAbel= A4 293%7}71% (FLASH : fast low angle shot
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50°, A7 3—4mm, acquisition 13], 278A|7F 1 —287-©
Zojalodrl olw] =3Ae k& gadolinium diethylene
triamine pentaacetic acid (Magnevist, Schering, Germany,
0|5} Gd-DTPA) 0.16mmol/ kge]w, FE5FAF 5 20cce] A=
AlAss AFEA T Falsith /\]_x] Fojuh] & zodx
FAM, FAAF 14, 3%, 579 3—4 phase JF34E 2]
Hae FE52A4E, 297 4 JHstE HrlEky, ol
< Addste] ylo]7} Olem 201319l U39
Al (region of interest, ROI)S ®W Aol AdA3}o]
Heywang S (6, 13)2] ubH o] 9] 3} Normalized unit (NU)
FALZ Zalsle] 2T 23 F] 2FAE Afole] £

Table 1. Comparison of SI of Spin Echo TIWI and T2WI
on MRI in Benign and Malignant Breast Tumors.

TIWI T2WI

SI low high low high
Benign (%) 22(100) — 7(32) 15(68)
(N=22) }
Malignant (%)  38(100) - 17(45)  21(55)
(N=38)

SI=signal intensity
TIWI: T1—weighted image
T2WI: T2—weighted image

Table 2. Comparison of Mean Value of Contrast Index of
Normal Parenchyma, Fat, Fibroadenoma and Carcinoma
on 3D-DMRI.

Normal . ’
Fat Fibroadenoma Carcinoma
Parenchyma
(n=3) (n=22) (n=38)
(n=3)
Contrast index 1,734 NU 1,500 NU 3,316 NU 3,258 NU

NU=normalized unit
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ﬁ._°

: RE20IM &KL SH I ISHBA0|
24> (contrast index) & Al Als}ict.

signal intensity after Gd-DTPA
signal intensity before Gd-DTPA
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Fig. 1. Comparison of speed and intensity of contrast en-
hancement in normal parenchyma, fat, fibroadenoma and
carcinoma on 3D-DMRI.

Fibroadenoma shows gradual enhancement and carcinoma
shows rapid enhancement on early phase. But on delayed
phase, the intensity of enhancement in both lesions show
no significant difference.
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Fig. 2. Invasive ductal carcnoma in 60-year-old woman
A. pre-contrast (a), early post-contrast (1 minute) (b)
B. delayed post-contrast (5 minutes) phase (c)
3D-DMRI shows a rapidly increased enhancing nature of mass (arrows). This pattern is corresponding to the malignant
nature. An irregular contour of mass with internal low signal intensity due to tumoral necrosis is suggested the malig-
nant nature. Time-signal intensity curve (d) shows rapid slope of contrast enhancement curve in cancer.
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Fig. 3. Fibroadenoma in 34-year-old woman
A. pre-contrast (a), early post-contrast (1 minute) (b),
B. delayed post-contrast (5 minutes) phase (c)

3D-DMRI shows lobular marginated, relative homogenous enhancement pattern of mass (arrows). Time -signal intensity
curve (d) shows slow slope of gradual contrast enhancement curve in fibradenoma.

W27t glom vHA3|3}e] o] fo]x] o}
1) A 7|8 HAApde2 QA ¥k Z3har sich 4] A
1S FAske AxAL 2963 T, T2 74244 2 gradi-
ent echo 34 ZFolA AA3ZATE epdch fae] A4
Al A T1, T2 74234 5 A 2AZHRES Jepd
o}t (11, 12). Aol 2385 Af3te] Ao adet A7}
To] zpol7t d g 9lom FEIIE FUHE Ol wek T2 7=
Al A A3tz F71HE B 5 olovt ¥ Fhle=
Z o] s T2 Ax3A 5Ho s AFPHA] Y=
(6, 12, 13).

9 MRI 2.29) 27]9] e =
Baele o] dAls st 4 25 B4
o] Yo o]H o QIgt Y Bo]xE 34
719 Ay Ae] gl
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oA Z2GA FUA| et A 28 FAET 2 A2 A

Fig. 4. Contrast enhancement pat-
tern of carcinoma in 74-year-old
woman

A. Mammogram shows an irregular
spiculated mass.

B. FLASH images of MRI; pre-
contrast (a) and 5 minutes after
bolus injection of Gd-DTPA (b) An
inhomogeneous, dense enhance-
ment of mass with irregular border
(arrows) is noted.
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Diagnostic Value of 3D-Gradient Echo Dynamic Contrast Enhanced
MRI in Breast Cancer'

Ik Yang, M.D., Soo Young Chung, M.D., Hai Jung Park, M.D., Yul Lee, M.D.,
Bong Wha Chung, M.D.}, Jeong Won Shim, M.D.}?

IDepartment of Radiology, College of Medicine, Hallym University
2Deparr:ment of Surgery, College of Medicine, Hallym University
3Department of Pathology, College of Medicine, Hallym University

Purpose:To assess the usefulness of 3D-gradient echo dynamic contrast enhanced MRI
(3D-DMRI) in the diagnosis of breast cancer and to determine the most useful parameter for this di-
agnosis
" Materials and Methods:Using a 1.0T MR unit, (Magnetom, Siemens, Erlaugen, Germany),
3D-DMRI (TR/TE=30/12) with Gd-DTPA was performed in 38 cases of breast cancer, 22 of
fibroadenoma, and in three normal volunteers. We retrospectively evaluated the findings according
to the speed on dynamic study and maximal amount of contrast enhancement during the delayed
phase ; we calculated the contrast index and morphology of the cancers and compared diagnostic ac-
curacy among these three diagnostic parameters.

Results:On conventional spin-echo T1- and T2-weighted images, there was no significant differ-
ence of signal intensity between benign fibroadenoma and breast carcinoma. Rapid contrast en-
hancement (within one minute) was noted in 35 breast cancer lesions (92.1%), but relatively low
and slow contrast enhancement (after five minutes) was noted in three such lesions (7.9%). Gradual
contrast enhancement was noted in 21 lesions of fibroadenoma (95.5%), but a moderate degree of
rapid contrast enhancement (from three to five minutes) was noted in the other case (7.9%). of On
the delayed enhanced phase of 3D-DMRI, the maximal amount of contrast enhancement showed no
significant difference between fibroadenoma and cancer. On 3D-DMRI, an irregular, spiculated bor-
der, with high contrast enhancement was noted in all cases of breast cancer, in particular, irregular
thick peripheral contrast enhancement with central necrosis was noted 11 cases (28.9%).

Conclusion: For the diagnosis of breast cancer, 3D-DMRI is a useful technique. Amony the diag-
nostic criteria of speed, maximal amount of contrast enhancement and morphology, morphologic
change after contrast enhancement study was the most useful diagnostic parameter.

Index Words: Breast, MR
Breast, neoplasm, diagnosis
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