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Efficacy of Dynamic Susceptibility Contrast
MRI Using Echo-planar Imaging in
Differential Diagnosis of Breast Tumors

Ayako Yoshino

It has been shown that T1-weighted dynamic MR imag-
ing is a useful method in differentiating malignant breast
tumors from benign lesions. Invasive breast carcinomas
enhance more rapidly than benign lesions such as
fibroadenomas, papillomas, and proliferative fibrocystic
diseases. However, significant overlap in the dynamic pro-
file of benign and malignant lesions may occur, resulting in
relatively low specificity, which is an inherent limitation of
this technique. The author attempted to improve diagnostic
accuracy by utilizing dynamic susceptibility contrast MR im-
aging (DSC-MRI)with a single-shot echo-planar imaging
sequence. Twenty-two patients underwent DSC-MRI using
a 1.5-T unit (Magnetom Vision, Siemens). Images were ob-
tained before, during and after the bolus injection of 20 mL
of gadopentetate dimeglumine. The signal reduction rate
within the first 30 seconds (ART2") was calculated by the fol-
lowing equation: ART2" = (postcontrast signal intensity-
precontrast signal intensity) /precontrast signal intensity. A
rapid, strong decrease in signal intensity was observed on
the first pass of the contrast material in all cases of carci-
noma, wheras no or only a minimal decrease in signal in-
tensity was observed in all but one of the benign lesions. This
method seems to be more accurate than T1-weighted dynamic
MR imaging in the differentiation benign and malignant breast
lesions. Since DSC-MRI can be performed quickly, subse-
quent conventional T1-weighted imaging can provide addi-
tional information about the morphologic features of lesions,
to further support the diagnosis. In conclusion, DSC-MRI
seems to be a promising method for the accurate preoperative
assessernent of breast lesions.
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FMOBEFENFZRIIHT Y, —HFTAFREHRED
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TEWwaY b7 R M@ AETHAMRICEOAHET Y,
% O HRBRRIRE SN TEL0, BEITICHSH
o7zl &id, Bkl @ L2V EMMRITIRZED
HFEBLURWBHRE XL DIEDDOTHRTITHY, &
EHEMoT A F Iy IMRIDENTHAZ &, Lo L
COFEEHNTE RYE, EUHREOFRIZELRY H VAT
A b, sensitivity I£94 ~99 %4710 & g\ —TF Tspecific-
ityl3— 1276 ~88% "0 LBV DHHETHSH L, B L
Thb. DT A F I v ZJMRUIT FY) =7 LABH| O
ERIZVVARHNE LTS 974 32— (GRE) # M
WTTIHRARE 2 IR(ET 5 HEAT— R TH Y, BERENME 5
F& i b T %5 (dynamic profile) % & & 2. TEM:, EiED
B EAT9 . ZOFEIMENTSEETH B Hispecificity |2 [
S B Z EAIBEIRAS . el O iR AE it < F T
E & 72 o 7o 54k {2 T & % echo-planar imaging (EPI) ' %
FUH L CT1EFE 2 883 2584200 & 5 A IEO R AR
PRI 15 T, Kuhl & IXGREE % AV TEEIS
ARSI CIThN TV A A F Y =7 A 85K 0 s 1c
X o THE U BT2 HHERN R % FIH L 7zperfusion study' % &
AR LBEED T TS, L L, BESREOHRIFD
LUYINATAATORZICIEE > TVD, FZTEHEH
5IZEPID & DHE L TCIIRE O A EEE L S b Tilh
7 LD (magnetic susceptibility effect) |25 H LT, #
KU = ARAIEHER DT HAERI R L GREMEPIT & 5 2
%% 49 3 v ZMRI(dynamic susceptibility contrast MRI,
LUFDSC-MRI & B&FC) % FUBERE ORBWI I ZIDH L BT 7 Bk
PELSNTWADTHRET 5.
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442 Dynamic Susceptibility Contrast MRI of the Breast
Table 1 Reduction ratio in DSC-MRI and patholcgical diagnosis of cancer cases.
Case Age Size First pass Reduction Pathological
(mm) (sec) ratio (%) diagnosis
1. LK 58 41 22 33.8 scirrhous
2. K 64 25 29 63.0 solid tubular
3. KS 51 45 19 48.1 papillotubular
4, LU 72 18 28 49.8 solid tubular
5. SAA 41 30 15 32.4 papillotubular
6. K.N 55 20 23 58.8 papillotubular
7. KF 52 70 17 37.3 papillotubular
16 17 34.0 papillotubular
8. HT 56 26 24 64.5 scirrhous
9. KS 43 40 21 43.8 adenocarcinoma
10. HM 53 20 21 57.8 scirrhous
11. O.F 59 15 23 43.5 solid tubular
12. YK 49 25 29 62.2 papillotubular
13. N.C 48 22 22 87.4 papillotubular
Table 2 Reduction ratio in DSC-MRI and pathological diagnosis of benign lesion cases.
Case Age Size First pass Reduction Pathological
(mm) (sec) ratio (%) diagnosis
1. MY 31 45 (=) 0 fibrous tissue
2. KS 43 14 (=) 16.5 class |
3. MS 48 12 (=) 7.6 class |
4. M.S 33 12 (=) 7.6 fibroadenoma
5. SE 44 8 19 3241 abscess
6. KS 20 28 19 17.3 fibroadenoma
7. TY 37 22 13 13.9 class Il
7, FEEBREME 3, ME3RE. 1WA O 4 TR s D BIEME & ORI D W THEN L 2.

LW T, MERIEIX17~29 (F¥929.5)mm. &fH i,
1341 ~64 (F3553.9) @ TdH 5 (Table 1). BYERHEIITEE
B 7 S92 (RHERRIE 2, ARMERLEORZS 1, IR 1, 2N
#ZTclass 1, 2 W73 W%), MEEEIIZ~45(F20.1)mmT
B, Finld20~48 (FH35.5)TaH 5 (Table 2). %
B, MRIOKRERH L #EEO AREBBHIIZEE L Twi
Vy, MRZEE |XSiemenstl#Magnetom Vision (1.5-T) % i
L7z, #f%41FEsingle shot EPI(GRE) % F\ echo space
TE 54msec, /3> Fl&1470Hz/pixel, flip angle
90°, matrix 128 x 128, FOV 280mm, A J 4 A&l 5mm,

AT A AFIIHIBR: S RETTRETH B4, TMTET—
TEIPWRELBID5~10AT A AEL, BEE+5IH
IN—T& BHFICHE L7z, Gd-DTPA20mI% K—F RAiF A
LIRIEFMAEF & 1 2 BRI T 1 0 RHERAIZ A F v > 217
WA Iy JEREE. EEE EEIREAEKICEE
MBI A BT CTEFREOELLHEIE L, BENLE
FIFER TR | B IRERER = (G RETHRE - &Y
Al 155 58RE) ERRIE T IAE, XV ROBEMLG L Y308
DABIT2EFHRERERREBHELME L, F5HE L
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Fig.1 Histogram of the reduction ratio of signal intensity in DSC-MRI.

fER 1. FLEBRREE, 48mzciE. (Fig.2A-C)
ERAIEER OEG TIUEEIIBETE2E L TV 575,
EHAI S5, T2 ERSIEOR B2 L 0 EENEROES
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fER 2. $SHEAREE, 21/ &, (Fig.3A-C)
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sensitivity86%, specificity 93% T o
Tl mELTWA, specificityld[a] kL
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Fig.2 48-year-old woman with papillotubular carcinoma.

(A)DSC-MRl.Images were obtained before (PRE)and 4, 8, 12, 16, 18, 20, 60 seconds after bolus injection of Gd-DTPA. Signal intensity
markedly decreased after 18 sec.

(B)Time intensity curve. Signal intensity loss of the lesion (1) is more obviousas compared with sorrounding breast tissue (2).
(C)Following DSC-MRI study,conventional T1-weighted fat suppressed imaging is routinely performed. Axial (left)and sagittal (right)im-
ages clearly show morphologic features of the lesion. Note peripheral ring enhancement (arrow), highly suggestive of malignancy.

(B)
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Fig.3 20-year-old woman with fibroadenoma.

(A)DSC-MRI.Images were obtained before (PRE)and 4, 8, 12, 16, 18, 20, 60 seconds afterbolus injection of Gd-DTPA. No significant
signal decrease demonstrated.

(B)Time intensity curve. Signal intensity of the lesion (1) shows only slight decrease as compared to normal breast tissue (C)without form-
ing steep curve asin breast cancer.

(C)Following DSC-MRI study, axial T1-weighted conventional (left)and fat suppressed (right)images are obtained. Fibraus scar(open arrow)
and internal septation (arrow) are clearly demonstrated.

(c)
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