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Multi-section Magnetic Susceptibility Perfusion
Echo-Planar Imaging of the Breast

Mitsuhiro Tozaki, Yasushi Fukuda,
and Kunihiko Fukuda

Purpose: To examine the diagnostic value of multi-section
magnetic susceptibility perfusion echo-planar imaging
(perfusion EPI)in patients with breast tumors prior to T1-
weighted dynamic MRI.

Materials and Methods: MR imaging was performed in 75
patients with pathologically proved breast tumors using a 1.5
Tesla MR unit(MAGNETOM Symphony, Siemens Medi-
cal Solutions, Erlangen, Gerrnany). Perfusion EPI was car-
ried out before, during, and after the bolus injection of 0.1
mmol Gd-DTPA/kg. Two patients had two carcinomas in
the same breast, one patient had both a benign and a malig-
nant lesion in the same breast, and two patients had lesions
in both breasts. Histopathological diagnosis was non-inva-
sive ductal carcinoma in 9, invasive carcinoma in 49, and
benign lesion in 22. The first-pass signal intensity loss of
the lesions was calculated by perfusion EPI.

Resulis: Fifty-one of 58 carcinomas but only 4 of 22 benign
lesions had a signal intensity loss of 20% or more during
the first pass, for a sensitivity of 88% and specificity of 82
%. Conclusion: Perfusion EPI can be used as a useful diag-
nostic tool for differentiation between benign and malignant
lesions. It is also thought to be a promising method for di-
agnosing multifocal breast lesions.

Research Code No.: 521.9

Key words: Breast cancer, Magnetic resonance imaging,
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Fig. 1 A 46-year-old woman with breast cancer.

A Following perfusion EPI, dynamic 3D-VIBE was performed 70 seconds (left)and 5 minutes (right)
after intravenous injection of contrast material. Sagittal multiplanar reformation image (left) and axial

image (right)show an irregular enhanced mass.

B : Time-intensity curve of the perfusion study. Dynamic contrast-enhanced T1-weighted image (A)is
used to guide identification of the lesion. Note the rapid signal intensity loss of the lesion(1), com-

pared with normal breast tissue (2).
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C : Perfusion EPI. Images were obtained before and 15, 30 seconds after bolus injection of contrast
material. Note the marked perfusion effect of the lesion after 30 sec.
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Fig. 2 Comparison of signal intensity loss
between benign and malignant lesions. L
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The degree of signal intensity loss is higher
in breast cancers than in benign lesions
(p<0.001).

Fig. 3 Histogram of peak signal intensity losses in perfusion EPI.

Table 1 Histologic findings of breast cancers with a signal intensity loss of 20% or less

age size (mm)  Slloss (%)
Noninvasive ductal carcinoma 47 80 14.3
Invasive ductal carcinoma: scirrhous carcinoma 51 14 4
Invasive ductal carcinoma: scirrhous carcinoma 52 18 10.5
Invasive lobular carcinoma 63 12 2.7
Invasive lobular carcinoma 47 15 0
Invasive lobular carcinoma 47 30 0
Mucinous carcinoma 41 11 12

KESUITHEDLET, 0~30%(1.5mm) L@ ELEHE L7, per-
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= (RIS 5 MR- 115 5 0RE) /1S ORI 5 5 o
x100(%) L &L, KA L D 30N BT 2550
JERFER O R fili 2 55 L7z, perfusion EPIOWI{£1XS/N
PR, FAWEDNOIBMMED SES b DS
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Vi, 3512, WREIVNS (ROIDBREDVHEELRLE L H 5
728, dynamic 3D-VIBEDE{§ % Z% (2 L T4 —3
$ 5 EALIZROIDFEE % 4T - 7= (Fig. 1).
2) LA DHLAGRI & A3 5 SR R

FLHEOAE 55 BE R & AHARE! & DM OF 82 BET L
y

15 ES

AR BRI L 2 REROE)

BMIREDL L UIBOF S HRERER (%) &, theh
11+£20, S0£25(FWELBHERZE) TH o 72,
Wilcoxon's rank sum test CHERTAIIA WAEATLD 5 N7z
(p<0.001) (Fig. 2). {5 MEEHEE20% % EEMD A v b
F7fEE T A&, sensitivityl288%, specificity (382% T
- 7z (Fig. 3).

False negative 7 1L IR BT R 1 1, REPEFLE

2 B, RRE 1190, 1REMENEERE 3 T & o 72 (Table 1).
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Fig.4 A 41 —yeai—old woman with breast cancer (mucinous carcinoma).

A : Following perfusion EPI, dynamic 3D-VIBE obtained 5 minutes after intravenous injection of con- A

trast material demonstrates marginal enhancing mass. = g
B : Time intensity curve of the perfusion study. Maximum signal intensity decrease of the lesion(1)is C-1/C-2 C3
only 12%.

C : Perfusion EPI. Images are obtained before and 10, 30 seconds after bolus injection of contrast

material. There is no significant perfusion effect of the lesion.
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FE, MERIESEOEME, NEBSHING OB 2 & Mo &

DENCHEIT RO L h o7, UG OERN, o 2) FLHE DOREER & 25 TR B R R

R ORAEDN T & A &\ R f5HE T - 72 (Fig. 4). FLAR a)s.ﬂﬁsw'l B D15 R IR EER R Fig. 5 \O/RY. JRiR

ANEERRI IR SIERIT, 2 5ERI 3 HETH o 72, Mk TP, FLERERE, FEREED L URERORE SR

BT BB 2 —FIERR D8y — 2 B LTz, J& ;rukﬁ:i%«-. ( %)%, FhFN56+27, 5519, 66x£23,
False positive 4 fil (S#iHENIE, FEIRIESS, FLBGHME, 4921 (CEHE L R ) Th o 7. RFEEFLER O %0

FLIR RO 4 BITDH - 7z (Table 2). MHAEMIEDFER] X267 TIEFRERER OE F M ERI R b & <, HiVTILHE

T, K& ZUI25mmTh o 7z, WO 1 1 DOHHERRNE 2P WREHE, WHEONETH 7. IR FLEE LT A

EEGA5HE, K& SIZFEH14mmTH Y, R/ER»ORK CEIERIBEOEFREMFERTH -7z, Lo L, HERIIC
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Table 2 Histologic findings of benign lesions with a signal intensity loss of 20% or more

age size (mm)  Slloss (%)
Fibroadenoma 26 25 61.7
Phyllodes tumor 31 80 38.3
Adenoma of the nipple 29 11 26.7
Mastitis 34 50 68.4
[[] Invasive ductal carcinoma (scirrhous)
100 [ [N Invasive ductal carcinoms (other type)
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Fig. 5 Signal intensity loss for breast cancers. 0~10 11~20 21~30 31~40 41~50 51~60 5-|h~7o 71~80 81~-00 91~100
No statistically significant difference was found (%)
between histological characteristics. Classified signal intensity loss

Fig. 6 Histogram of peak signal intensity losses in perfusion EPI.
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fiRE & 500 e e bR s R 4 L DEPIZ R+ 2 2 & T, %‘Edzﬁ
DA A A% ARG 5 HEd s S Tw 5 z
DFETIE, FUREHRE D N—L, »hoEETI ?ﬁiaﬁf&@ il
WCHRIGWTRETH A, biub UL 5 L OS2 45 he 1 (5
M7z 3D-VIBE# il L, TIW-dynamic MRITD¥(E 7 A
YT EESEL L% perfusion EPLZ JifT L T 519,
Orel & (3, WEMISMIERE & 225 R REO T H DA AT,
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