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significant. However, the ADC values tended to be lower 
in IDC compared to ILC patients and choline detection 
was more common in IDC than in ILC patients. 

Discussion
This work presents research based on clinical experi-

ence at the 3 Tesla MR scanner installed at our institu-
tion. Due to increased signal to noise ratio in 3T scanners 
compared to 1.5T, DWI could be obtained with a higher 
spatial resolution without sacrificing the signal intensity. 
At the same time, 3Tesla provides increased chemical 
shift between water, fat, and choline which increases the 
confidence in the qualitative choline peak detection. Sim-
ilarly, the increased chemical shift between water and fat 
enables better suppression of the fat signal and thus better 
visualization of the lesion margins8.

The detection of lesions in MRM is based mainly on 
their differential enhancement behavior after the adminis-
tration of intravenous contrast medium compared either to 
normal fibroglandular and fatty tissue or benign lesions9. 
Angiogenetic factors such as the Vascular Endothelial 
Growth Factor (VEGF), released by the malignant tu-
moral cells induce sprouting of preexisting capillaries 
and de novo formation of new leaky vessels10,11. Also, the 
existence of arteriovenous shunts within the tumor leads 
to an accelerated extravasation of contrast medium and 

perfusion shortcuts12. Immunohistochemical studies have 
also shown that angiogenesis in ILC is probably influ-
enced by a number of different factors since the expres-
sion of VEGF is quantitatively lower compared to IDC13. 
Furthermore, the diffuse and frequently slower growth of 
ILC is not accompanied by extensive angiogenesis, and 
this results in reduced enhancement in MRM, thus mak-
ing its detection more difficult to accomplish1.

The type III kinetic curve in 80 % of the 160 IDC pa-
tients in our study is in agreement with other studies: on 
dynamic scanning, a typical malignant tumor shows an 
initial rapid and strong increase of the signal intensity fol-
lowed by a rapid decrease. This phenomenon reflects the 
washout of the contrast agent14,15. Type III kinetic curve in 
our study is much more frequent in IDC compared to ILC 
patients, the latter showing 52.4 % incidence. This is in 
accordance with the study of Dietzel et al16, while earlier 
studies reported that washout is seen only in a minority 
of cases3. Mann et al17 also observed that only a minority 
of ILC cases exhibit type III kinetic curve, while most of 
ILC exhibit type I curve. It should be noted that in our 
study the ILC cohort of patients was small, while in the 
studies of Dietzel et al16 and Mann et al3,17 the samples 
were larger and consequently the results more valid.

The statistical analysis in our study showed a posi-
tive correlation of type III curves with lower ADC values 

Table 1: Kruskal-Wallis Test in IDC. Comparison of choline’s presence or absence in invasive ductal carcinoma (IDC) lesions 
with: the margins (sharp or unsharp), the size (in groups), the early enchancement (in two groups: 1 to 100, and >100), the type 
of curve, ADC, grade, multifocality, multicentricity and the presence or absence of lymph nodes.

size GROUP curve type ADC grade lymph nodes

Chi-Square 2.378 7.741 6.503 1.617 6.287

df 1 1 1 1 1

Asymp. Sig. .123 .005 .011 .204 .012

ADC: apparent diffusion coefficient.

Table 2: Correlations using the non-parametric Kendall’s tau-b test, invasive ductal carcinoma (IDC) lesions with: the margins 
(sharp or unsharp), the size (in groups), the early enchancement (in two groups: 1 to 100, and >100), the type of curve, ADC, 
grade, multifocality, multicentricity and the presence or absence of lymph nodes.

curve type ADC choline grade lymph nodes

curve type
ρ -.094 .254** .058 .244**

Sig. (2-tailed) .219 .005 .447 .002

ADC ρ -.094 -.224* -.059 -.165*

Sig. (2-tailed) .219 .011 .416 .030

choline
ρ .254** -.224* .112 .229*

Sig. (2-tailed) .005 .011 .204 .012

grade ρ .058 -.059 .112 .302**

Sig. (2-tailed) .447 .416 .204 .000

lymph nodes ρ .244** -.165* .229* .302**

Sig. (2-tailed) .002 .030 .012 .000
ADC: apparent diffusion coefficient, *: Correlation is significant at the 0.05 level (2-tailed), **: Correlation is significant at the 0.01 level 
(2-tailed), ρ: Kendall’s tau-b.  




