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Differential Diagnosis between Malignant and Benign Breast
Diseases Using Localized Proton Magnetic Resonance

Sung Hwan Park, M.D., Ki Ho Park, M.D., Han Il Lee, M.D., Dae Hyun Joo, M.D.,
Ki Hyuk Park, M.D., Yong Oon Yoo, M.D. and Jong Ki Kim, Ph.D."

Department of Surgery and Radiology* School of Medicine, Catholic University of Taegu-Hyosung

Proton magnetic rcsonance spectroscopy (‘'H MRS) has demontrated its abilities to detect an
increase of choline containing compounds (Cho) in various brain tumors and prostatic cancer
tissues, Based on preclinical works done by other authors using multinuclei MRS, it is reasonable
to assume malignant breast tumors will have elevated level of Cho compared to that of nortnal,
tissues and benign breast lesions. Several challenges must be met to obtain clinically useful 'H
breast spectrum. Good water and fat suppression, Bo homogeneity are required to detect low level
metabolic signals like choline if any. In this study, we investigated the clinical utility of 'H MRS
with simultaneous suppression of water and fat signals, using breast imaging surface coil ‘for
evaluating breast cancer with small lesions. All studies were performed using a GE signa MRI
unit (1.5 T, Ver 5.5) and 2-channel breast coil (GE). Water suppression was achieved by chemical
selective saturation, and fat signal was attenuated using inversion recovery sequence. Spectros-
copic data.were acquired with PRESS sequence. Twenty-three patients, age 14-75, were examined.
Eleven of these patients presented with invasive ductal carcinoma. The remaining patients
presented with benign processes including fibroadenoma, fibrocystic change, galactocele, adenosis,
ductal ectasia and dystrophic calcification. The size of lesions were variable (8-90 mm in
diameter). Choline at 3.25 ppm was visible in the spectra of all cancer patients, while invisible
in the spectra of all benign lesions except a lesion of dystrophic calcification. We concluded that
in vivo detection of choline containing compounds in breast carcinomas using proton magnetic
resonance spectroscopy demonstrated its potential as a noninvasive tool for differential diagnosis
of malignant and benign breast lesions larger than 7 mm in diameter. (Korean J of Breast
Cancer 1998;1:1~3)
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Fig. 1. Visible Cho signal by Proton Magnetic Reso-
nance Speciroscopy in breast cancer patient (Fj45).
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Fig. 2, Invisible Cho signal by Proton Magnetic Spec-
troscopy in fibroadenoma patient (Fjd4).
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Table 1. Cho-positive breast lesions

Case No. Age ' Site Size (mm) Pathologic Diagnosis
1 36 : Rt 30 " invasive ductal cancer
2 45 Lt 50 invasive ductal cancer
3 49 Rt 15 invasive ductal cancer
4 63 Lt 13 invasive ductal cancer
5 65 Lt 10 invasive ductal cancer
6 74 Lt 13 invasive ductal cancer
7 75 Lt 21 invasive ductal cancer
8 60 Lt 32 invasive ductal cancer
9 60 Lt 35 invasive ductal cancer

10 63 Lt 22 invasive ductal cancer
11 41 " Rt 30 invasive ductal cancer
12 34 Rt o 100 e dystrophic calcification

Cho, choline containing compounds.

Table 2. Cho-negative breast lesions

Case No. Age Site Size (mm) Pathologic Diagnosis
13 21 Rt 25 Fibroadenoma . . %
14 26 Rt 15 e Fibroadenoma B
15 44 ' . Lt 14 Fibroadenoma
16 14 Rt 90 Giant fibroadenoma
17 18 Bilat. 35 Fibroadenoma, multiple
18 38 v Lt 40 Fibrocystic change
19 57 Rt 20 Fibrocystic change
20 26 Rt 12 Galactocele
21 : 42 ‘ Rt 10 Adenosis ,
22 43 Rt 75 Ductal ectasia
23 50 Lt 8 Adenomyoepithelioma

Cho, choline containing compounds
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