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Diagnosis of Intraductal Spread of Breast
Cancer by High-resolution MR Imaging:
Correlation between MR imaging and
pathohistological findings

Shuji Date

The main purpose of this study was to investigate
pathohistological factors that affect the MR findings of
intraductal spread (IDS) of breast cancer. The subjects of the
present study were 42 breast cancer patients who were ex-
amined by MR imaging. Fat-suppressed high-resolution T1-
weighted spin-echo images [350/13/1 (TR/TE/excitations),
16-cm FOV, 5-mm section thickness, and 512 x 256 matrix |
were obtained one minute after the intravenous administra-
tion of Gd-DTPA. In this protocol, contrast determinatior
time was 1 min 48 sec. Of the 42 cases, IDS was found to
be located more than 1 cm from the primary focus in 22 cases
(52%). Rates of sensitivity, specificity and accuracy of MR
imaging for the detection of IDS were 82%, 80%, and 81
%, respectively. The probable cause of misdiagnosis was pa-
renchymal enhancement due to severe fibrocystic disease and
nomal menstrual cycle. In 21 of 42 cases, the MR findings
were precisely correlated with the pathohistologic findings
of almost the same cross-section. The MR findings of IDS
varied greatly with observation of linear, band-like, branch-
like, plate-like and minute ring enhancements. These find-
ings closely reflected the size, aggregation pattern, and dis-
tribution of intraductal lesions. In particular, minute ring en-
hancement was only observed in 4 comedo-type lesions. This
pattern of enhancement is considered to reflect elevated
intraductal cellular density with necrosis in the central re-
gion.
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Table 1 Summary of pathological diagnosis

Table 2 Enhancement pattern of IDS

Diagnosis No. of patients Enhancement pattern No. of cases
Invasive ductal carcinoma Linear enhancement 9
Scirrhous carcinorna 33 Band-like enhancement 3
gap'"mvt’ular carcinoma 6 Branch-like enhancement 2
olid-tubular carcinoma 4 Plate-like enhancement 0
e e S 1 Minute ring enhancement 4
Noninvasive ductal carcinoma 1 Pseudo negative finding 4
Total 45 Total 24
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@ invasive component
@ intraductal component
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(A) (B
Fig.1 Scirrhous carcinoma in a 55-year-cld woman
(A) Sagittal contrast-enhanced fat-suppressed T1-weighted image demonstrated linear enhancement 12 mm in length extending from the

main tumor toward the nipple (arrows).
(B)Same histological cross-section as the MR image and low magnification pictrure. Invasive component is black in color, while intraductal
component is gray in color. Linear enhancement of MR image corresponds to intraductal spread about 12 mm in length and 0.5 mm in

thickness.
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@ intraductal compoent
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Fig.2 Scirrhous carcinoma in a 52-year-old woman
(A) Sagittal contrast-enhanced fat-suppressed T1-weighted image revealed band-like enhancement 7 mm in thickness from lower end of

main tumor toward the nipple (arrows).
(B)Same histological cross-section as the MR image and low magnification picture. Band-like enhancement of MR image corresponds to

aggregation of many intraductal components 0.3-1 mm in thickness.

0.3~ ImmiEDFFRO P LA ATEICIZH Y, IS K — VAR O R0 560 7228, M 2 B KIZ AR TH
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" invasive component,
@ intraductal componént  **

Fig.3 Papillotubular carcinoma in a 52-year-old woman

(A) Sagittal contrast-enhanced fat-suppressed T1-weighted image shows many linear enhancements extending from main tumar 24 mm
in diameter toward chest wall. Branch-like enhancements are also seen in some (arrows).

(B)Same histological cross-section as the MR image and magnification picture. Branch-like enhancement of MR image reflects the spread
of intraductal components along the architecture of mammary ducts.
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Fig.4 Non invasive ductal carcinoma in a 52-year-old woman

(A)Sagittal contrast-enhanced fat-suppressed T1-weighted image shows enhanced mass 20 mm in diameter (plate-like enhancement. arrows).
(B)Same histological cross-section as the MR image and low magnification picture. Plate-like enhancement of MR image only consists of
markedly enlarged intraductal componenis and is difficult to differentiate from invasive carcinoma.
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(A)
Fig.5 Papillotubular carcinoma in a 61-year-old woman
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(A)Sagittal contrast-enhanced fat-suppressed T1-weighted image shows that the main tumor 42 mm in diameter consists of many minute

ring enhancements (arrows).

(B)Same histological cross-section as the MR image and low magnification picture. Minute ring enhancements of MR image reflect in-
crease of inraductal cancer cells with central necrosis (so-called comedo lesion).
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Table 3 Causes of misdiagnosis

No. of cases

Pseudo positive cases
Severe fibrocystic disease 3
Unknown 1

Pseudo negative cases

Severe fibrocystic disease 2
Menstrual cycle (secretory phase) 1
Unknow 1

Total 8
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JEEICRT 2 FAEIHRE ShTwa99, Ll
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ductal hyperplasia

(B)

Fig.6 Fibrocystic disease and scirrhous carcinoma in a 39- year-old woman

(A) Sagittal contrast-enhanced fat-suppressed T1-weighted image shows multiple small nondular enhancements in the upper region of
the breast (arrows). Main tumor (scirrhous carcinoma)exists in the lower region (arrow head).

(B)Same histological cross-section as the MR image and low magnification picture. Small nodular enhancements of MR image are con-
sidered to be ductal hyperplasia and blunt duct adenosis which reflect in part fibrocystic disease.
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Fig.7 Scirrhous carcinoma in a 59-year-old woman

i (B)

(A) Axial contrast-enhanced fat-suppressed T1-weighted image shows 20 mm in diameter lesion with long spiculated border (arrows). These
spicula are smooth and tapered and are slightly different from linear enhancement which reflects intraductal spread.
(B)Low magnification picture indicates that these spicula are not intraductal spread but desmoplastic changes which accompany cancer

proliferation (arrow heads).
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Fig.8 Chemical shift spectrum of breast under ROl shimming
(B)clearly shows two peaks (water and fat)when compared to
that under auto-prescanning (A). Fat-suppression was conducted
under ROI shimming (C). In fact, fat-suppression of axial T1-
weighted image under auto-prescanning (D) was insufficient when
compared to that under RCI shimming (E). By contrast enhanced
fat-suppressed image under ROl shimming (F), intraductal spread
could be well visualized (arrows) .
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