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Fig. 1. A 57-year-old woman with right breast cancer and minimal parenchymal enhancement.

a. Axial early T1-weighted contrast-enhanced MR subtraction image shows minimal parenchymal enhancement.

b. On Maximum-intensity-projection (MIP) image, there is index cancer in the right breast (arrow). Another lobular, homogeneously
enhancing mass is seen in the left breast (arrow head), which was classified as BI-RADS category C4A, low suspicion of malignancy,
and proved to be fibrocystic disease (FCD) on US-guided biopsy.
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view[FOV] of 240 mm, a matrix of 256 X224,
number of excitations [NEX] of 2, a 3—mm slice
thickness with a 0.1 mm slice gap, and an acquisi—
tion time of 2 minutes 56 seconds), %9 &7 A, &
91, 182, 273, 364, 455 = 4 AW JA|, HA R (fat
spoiled gradient echo) T1 = G4 (TR/TE= 625/12,

Table 1. Biopsy rate, Cancer rate, MR Assessment accord-
ing to Background Parenchymal Enhancement

Additional lesion BPE" 1,2 BPE 3, 4 P value
Size (cm) 1.59(0.7-7.4) 1.03 (0.5-2.4) P=0.75
Biopsy Rate (%) 19.9 (49/246)  22.3 (17/76) P=0.77
Cancer Yield (%) 6.5 (16/ 246) 5.2 (4/76) P=0.88
Type (%)
Mass lesion 73.4 (36/29) 94.1 (16/17) P=0.14
Non mass lesion 26.5 (13/49) 5.8 (1/17)
Malignancy Probability (%)
C4A? 22.5(7/31) 28.5 (4/14)
C4B? 36.3(4/11) 0 (0/2)
c4cy 50 (2/4) 0 (0/1)
C5” 100 (3/3) -

Note.— » BPE- background parenchymal enhancement

1(minimal degree), 2(mild degree), 3(moderate degree), 4(marked
degree)

? C4A- BI-RADS category low suspicion of malignancy

» C4B- BI-RADS category intermediate suspicion of malignancy

% C4C-BI-RADS category moderate suspicion of malignancy
 C5- BI-RADS category, highly suggestive of malignancy

http://www.ksmrm.org
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a flip angle of 90°, 31 slices, a FOV of 300 mm, a
matrix of 256 X192, 1.5 NEX, and an acquisition
time of 1 minutes 31 seconds)

3.0 Hl& 7171004 AME AAF S o E3 2ok &
4, BE AW o|F T2 ZF=E G4 (TR/TE of 4530/93, flip
angle of 80°, 34 slices, FOV of 320 mm, matrix size
of 576 X 403, 1 NEX, slice thickness of 4 mm,
acquisition time of 2 minutes 28 seconds), &% 57

4, %10, 70, 130, 190, 250, 310 & 24 T1 # % 94

C

(T1-weighted flash three—dimensional, VIBE
sequence with TR/TE of 4.4/1.7, flip angle of 10°,
slice thickness of 1.2 mm, acquisition time of 1
minute). 2FAY TFS 2 o= 2o 0.1
mmol/kg, Gd-DPTA (Gadovist, Schering, Berlin,
Germany) A 60]] 2 =71 5 JAoA 2 =7 A
FAS 7H8l= A} (subtracted image)S 1 27|74
Z 9 YAk (subtraction image of early phase)& ©|-&3}
o YA =EAIGAH(MIP, Maximum—intensity projec—

N

+ Dist 0.463 cm

Fig. 2. A 46-year-old woman with left breast cancer and minimal parenchymal enhancement.

a. Axial early T1-weighted contrast-enhanced MR subtraction image shows minimal parenchymal enhancement.

b. On MIP image, two pathologic proven invasive ductal carcinomas are noted at the 10-11 o’ clock direction of left breast (arrow
heads). Another enhancing mass is seen at the 3 o clock direction of left breast (arrow).

¢. Axial T1-weighted contrast-enhanced MRI with fat supression at early dynamic phase shows this mass to be an enhancing, oval,
spiculated mass in the left breast (arrow), consistent with BI-RADS category C4C, moderate suspicion of malignancy.

d. An irregular, spiculated, non-parallel-oriented mass is detected on 2nd look US, which corresponds to the lesion on MRI and later

proved to be invasive ductal carcinoma on US-guided biopsy.
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Fig. 3. A 46-year-old woman with right
breast cancer and marked parenchymal
enhancement.

a. Axial early T1-weighted contrast-
enhanced MR subtraction image shows
marked parenchymal enhancement and
an index cancer (arrow), known invasive
lobular carcinoma, in the right breast.

b. Axial T1-weighted contrast-enhanced
MRI with fat supression at early dynamic
phase shows another oval, homogene-
ously enhancing mass at the 11 o’ clock
direction of right breast (arrow head),
which was classified as BI-RADS
category C4A, low suspicion of
malignancy.

¢. Kinetic curve of the mass at the 11 o’ clock direction shows delayed washout pattern; the mass proved to be lobular carcinoma in

situ (LCIS) on US-guided biopsy.
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(FFF 49, B8 B/SAF 249, 2G4HRS 149, HA mariakerke, Belgium)& AH&3H3ith
AP AT Z 43 flat epithelial atypia 19) 22 0]5-&
ol F BE £ AHS AFP Lo o] F 2971 A HH

(FAT e 16], A 19]) 02 BolErt E
gl £ 24 3227 gxo] Wi AA 29 27 HAE BALE Ha
W7 Ad 20 Z24e B 1, 22T TA) 3, 420 o] 2% 27+ 47.5% (153%), AT 2% 27+ 28.9% (93%),
Batgleh WA AF 29 27 B0 02 21 AXL Y E7 ae3

o} &S Chi-square testE ©0]&3}o] H|w3tH o™ p
valueZ} 0.05 Bt} &2 o FAH o= {osichar wetst
Ak, 54 BE4L& MedCale 2ZE o (HA 12,

c d

Fig. 4. A 40-year-old woman with left breast cancer and moderate parenchymal enhancement.

a. Axial early T1-weighted contrast-enhanced MR subtraction image shows moderate parenchymal enhancement.

b. MIP image shows moderate parenchymal enhancement and an index cancer, known invasive ductal carcinoma, in the left breast
(arrow). Another enhancing mass similar to the index cancer is seen in the right breast (arrow head).

¢. On axial T1-weighted contrast-enhanced MRI with fat supression at early dynamic phase, an lobular, heterogeneously enhancing
mass is seen in the right breast (arrow head), which was categorized as BI-RADS C4C, moderate suspicion of malignancy,

d. The kinetic curve of the right breast mass shows delayed washout pattern. The mass proved to be tubular adenoma on US-guided
biopsy.
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Background Parenchymal Enhancement on Breast MRI in Breast Cancer
Patients : Impact on Biopsy Rate and Cancer Yield

Tae Yun Kim, Sung Hun Kim, Jee Eun Baik, Yun Joo Kim, Bong Joo Kang
Department of Radiology, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea

Purpose : To evaluate the potential effects of background parenchymal enhancement of MR imaging in diag-
nosed breast cancer patients on the rate of additional biopsy and resultant cancer yield.

Materials and Methods: 322 patients who were diagnosed with breast cancer and had undergone breast MR
imaging were included in this study. Two radiologists reviewed the MRI for degree of background parenchymal
enhancement and additional suspicious lesions described as BI-RADS category 4 or 5 on radiologic reports. Biopsy
was done for these lesions, pathology reports were reviewed to calculate the cancer yield.

Results: Background parenchymal enhancement of MR imaging in a total of 322 patients were classified as mini-
mal degree 47.5%, mild degree 28.9%, moderate degree 12.4% and marked degree 11.2%. Among these 332
patients, MR imaging of 70 patients showed additional suspicious malignant lesions described as BI-RADS catego-
ry 4 or 5, and consequently, 66 patients underwent biopsy. Biopsy rates in those with minimal or mild background
parenchymal enhancement and those with moderate and marked background parenchymal enhancement were
19.9% and 22.3% (p-value 0.77) respectively. Cancer yields in those with minimal or mild background parenchy-
mal enhancement and those with moderate and marked background parenchymal enhancement were 6.5% and
5.2% (p value 0.88) respectively. Both these results did not show stastically significant difference between the two
groups.

Conclusion: The degree of background parenchymal enhancement in MR imaging of breast cancer patients did
not significantly impact additional biopsy rates or cancer yields.

Index words : Breast - Magnetic resonance imaging - Image-guided biopsy - Breast cancer
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