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Histopathologic features of rim enhancement MRI for breast infiltrating ductal carcinoma
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[Abstract] Objective To investigate the histopathologic features of rim enhancement MRI of breast infiltrating ductal
carcinoma (IDC). Methods Routine and dynamic contrast enhanced MRI was used to examine 65 patients with breast lumps.
Thirty of the 65 patients who were pathologically confirmed to have breast IDC were included in the present study. The
manifestations of dynamic contrast enhanced MRI and the histopathologic parameters of the masses (the size of cancer nest,
stroma type, microvessel density and degree of fibrosis) were observed. And the relationship of MR findings with the above-
mentioned histopathologic features was analyzed. Results Peripheral rim enhancement was obvious in IDC and a type- [l (wash-
out) time/signal intensity course was the dominant type (17/30,56.7%). The average enhancement rate during the first post-
contrast minute(ASI; %) was higher than 75% in IDC. The 30 IDCs fell into small (13,43%), medium(12, 40%), and large
(5,17%) groups according to the size of cancer nest; and into delicate(5,17 %) . narrow(16,53%) , and broad(9,30%) groups
according to the cancer stroma type. Early rim enhancement was associated with a small cancer nest (P<C0. 05), a high ratio of
peripheral-to-central microvessel density,and a low ratio of peripheral-to-central fibrosis (P<C0. 01). Delayed rim enhancement
was significantly associated with narrow stroma (P <C0. 05). Conclusion Rim enhancement and washout sign on contrast-
enhanced MR imaging of the breast IDC are associated not only with angiogenesis, but also with various histological features of
the cancinoma,including the size of cancer nests, width of stroma, and degree of fibrosis.
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Tab 1 Scan parameters of MRI

Sequence FOV TR t/ms TE ¢/ms FA Matrix Collect times

Sagital section

Flad T, WI 188 X300 352.0 5.0/1 90° 131 X256 3

Tsel T,WI 188 X300 4 200.0 90.0/1 180° 154 X256 2
Transection

Flad T, WI 300 X300 352.0 5.0/1 90° 210X 256 2

Tsel T,WI 340X 340 4 200.0 90.0/1 180° 256 X256 2
Coronal section

Tsel T;WI 340340 4 200.0 90.0/1 180° 256 X256 2
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Tab 2 Average enhancement rate of IDCs during different periods(ASI % )

[€a==)

IDCs N ASL Y% ASL % ASL; % ASL % ASL % ASL; % ASI; %
Central area 20 76.16+7.17  86.98+7.80  95.21+6.76  93.33+6.97  91.47+6.30  90.51%6.77  84.54+6.79
Peripheral area 10 80.51+5.56 100.6848.29 112.00411.90 109.05411.31 107.28+10.45 103.17+9.97  99.76+13.45

ASI % : The average enhancement rate during the first post-contrast 48 s; ASI; % : The average enhancement rate during the second post-con-
trast 48 s; ASI3 % : The average enhancement rate during the third post-contrast 48 s; ASI; % : The average enhancement rate during the fourth
post-contrast 48 s; ASI; % : The average enhancement rate during the fifth post-contrast 48 s; ASIs % : The average enhancement rate during the

first delay scanning; ASI; % : The average enhancement rate during the second delay scanning

1 —flEAESERE MRI XN
Fig 1 MRI of an IDC patient
A: T1WI plain scan; B: ASI; with dynamic contrast enhanced MRI (significant rim enhancement ); C, D: ASI;, ASIs with gradual enhance-

ment in the central area. IDC: Breast infiltrating ductal carcinoma

2 B—HREESERE MRIXH
Fig 2 MRI of another IDC patient
A: T, WI plain scan; B:ASI; with dynamic contrast enhanced MRI; C: ASI3, D: ASIs (during delay period). IDC: Breast infiltrating ductal carci-

noma
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Fig 3 Hematoxylin-eosin staining of IDCs

A': Small nests with delicate stroma; B: Small nests with narrow stroma; C: Large nests with broad stroma; D: Large nests with delicate stro-

ma. IDC: Breast infiltrating ductal carcinoma. Original magnification: X 100
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Fig 4 Degree of fibrosis( VG staining) and microvessel density(CD34 staining) of IDCs

B4 RAMSE

A: Medium nests(yellow) with narrow stroma and medium fibrosis(red) ; B: Large nests (yellow) with broad stroma and serious fibrosis(red) ;

C: A high peripheral and central microvessel density of the nests. IDC: Breast infiltrating ductal carcinoma. Original magnification: X 100(A,

B); X40(O)
®3 IBRFEESERALREFFMES MRIGEEXELR (L EE)
Tab 3 Correlation between histopathologic parameters and dynamic contrast enhanced MRI in IDCs
IDC N Size of cancer nest [2(%)] Stroma type [2(%)]
Small Medium Large P Delicate Narrow Broad P

Early rim enhancement Yes(10) 8(80) 2(20) 0 <0. 05 2(20) 7(70) 1(10) =>0.05

No(20) 5(25) 10(50) 5(25) 3(15) 9(45) 8(40)
Delayed rim enhancement Yes(11) 4(36) 4(36) 3(28) >0.05 1(9) 9(82) 1(9) <20. 05

No(9) 4(44) 4(44) 1(12) 1(11D) 2(22) 6(67)

IDC: Breast infiltrating ductal carcinoma
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