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PURPOSE 
The assessment of the lipid composition (Fatty Acid or FA) of breast tissue could be of interest in breast cancer (BrCa) study since obesity is considered 
as a risk factor in the development of this pathology. A preliminary study, done by ex vivo MRS, showed differences in FA composition between a tissue 
near from the tumor versus a tissue distant from this tumor1. Recent works allowed the in vivo quantification of the FA in breast tissue, at high field 
strength (7 T) 2,3. In the current study, the feasibility of in vivo FA quantification in breast tissue on clinical settings (3 T) is demonstrated. 
 
METHODS 
Patients: Twenty-five patients (age = 58.8±12.7 years, BMI = 27.4±6.1 kg/m2) presenting a BrCa tumor, adressed to the hospital for a MRI exam, were 
included in the study.  
Acquisition: Experiments were performed at 3 T (Siemens Verio). MR Spectra were acquired on the breast opposed to the tumorous one. A STEAM 
sequence was used with the following parameters:  TR = 2000 ms, TE = 20 ms, TM = 10 ms, 92 signal averages, 1024 data points and a voxel of 
15*15*15 mm3.  
Analysis: Data were processed with the LCModel and FA composition was calculated with the Ren et al4 algorithm using the Lip21, Lip23 and Lip28 
resonances (at 2.1 ppm, 2.3 ppm and 2.8 ppm respectively) as follows:  
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Where SFA, MUFA and PUFA account for saturated FA, mono-unsaturated FA and poly-unsaturated FA respectively. 

RESULTS 
An example of spectrum acquired on healthy breast tissue at 3 T is presented on Figure 1. In 
some experiments, the scanner automatic adjustments had set the carrier frequency on the 
Lip13 resonance. Thus, a preprocessing program has been developed in Matlab in order to 
allow processing of the data with the LCModel. 
On Table 1, the mean values of FA composition calculated from spectra acquired at 3 T are 
shown and compared to values obtained at 7 T in two other studies2,3. For all FA, we obtained 
similar values to those obtained previously at higher field strength by Dimitrov et al and de 
Graaf et al. The values of SFA (saturated fatty acid) of each individual subject are shown in 
Figure 2. The extreme values (range: 13.1-35.8%) are consistent with those published by 
Dimitrov et al (range:  14-38%). This observation is also true for the MUFA (mono-insaturated 
fatty acid) and PUFA (poly-unsaturated fatty acid) quantity (data not shown).  
 
DISCUSSION / CONCLUSION 
In this study, we prove the feasibility of FA quantification using a short echo time STEAM sequence and the LCModel software at clinical field strength 
(3 T), in vivo, on breast tissue. Values obtained are in agreement with results previously published using higher field strength for data acquisition. This 
will allow investigation of FA composition in case of BrCa by a non-invasive method, in clinical conditions. Other parameters could be observed as the 
mean chain length of the FA, looking for BrCa new biomarkers to improve detection and treatment of this kind of tumors. 
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Fig. 2: In vivo spectra processed with the 
LCModel. Data were acquired at 3 T on patient 
breast in healthy tissue of the breast opposed to 
the tumorous one. 

Tab. 1: Mean values, in %, of various FA assessed on breast tissue 
by two methods at 7 T2,3 and in the current study at 3 T. SFA, MUFA 
and PUFA account for saturated, mono-unsaturated and poly-
unsaturated FA respectively. 

Fig. 1: In vivo spectra processed with the LCModel, acquired 
on patient breast (healthy tissue in breast opposed to the 
tumorous one) at 3 T. 
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