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ABSTRACT

The purpose of this study was to compare the FA(faractional anisotropy) and ADC(apparent diffusion
coefficient) values, which were derived from diffusion tensor imaging in breast cancer patients. The diffusion
gradient used in this study was derived from quantitative diffusion indices using 20 directions(b-value, 0 and
1,000s / mm?). Quantitative analysis was analyzed using Pearson’s correction and qualitative analysis using for
correction coefficients. As a result, FAmin, FAmen and FAp.x were 0.098 + 0.065, 0.302 + 0.142 and 0.634 =+
0.236, respectively(p > 0.05). The ADCpin, ADCpean and ADCpax were 0.741 + 0.403, 1.095 + 0.394 and 1.530
+ 0.447, respectively(p > 0.05). The FAumin, FAmem, and FA,,x mean values were 0.132 £ 0.050, 0.418 £ 0.094,
and 0.770 £ 0.164 for Category 6 and Kinetic Curve Pattern III, respectively. ADCpin, ADCiean, and ADCpax
were 0.753 £+ 0.189, 1.120 £ 0.236, and 1.615 £ 0.372, respectively. Quantitative analysis showed negative
correlation between ADCiean - FAmean and ADCrux - FAnx(p = 0.001, 0.003). The qalitative analysis showed
ADC 0.628(p = 0.001), FA 0.620(p = 0.001) in the internal evaluations, ADC 0.677(p = 0.001), FA 0.695(p =
0.001) in external evaluations. In conclusion, based on the morphological examination, time to signal intensity
graph is the form of wash-out(pattern III) in the dynamic contrast enhance examination, As a result, the ADCpcan
1.120 £ 0.236 and FAmean values were 0.032 + 0.142 with a negative correlation (Y=1.44-1.12X). Therefore, If
we understand the shape of time to signal intensity graph and the relationship between ADC and FA, It will be
a criterion for distinguishing malignant diseases in breast cancer.
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Fig. 1. Recomendation for interpretation of Breast MRI
Morphological features and dynamics characteristics are
comblined and interpreted. If lesions are found to be
morphologically cancerous, tissue examinations should
be performed regardless of the type of contrast
enhancement. If there is any indication of
morphological ambiguity, conduct biopsy and monitor
short-term n\monitoring if continuous.

(b)
Fig. 2 region of interest (a) and time to signal
intensity curve (b).
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Fig. 3. Quantitative diffusion indicators derived from
DTL

Table 1. Result of qualitative analysis of breast cancer

patients with final assessments. (n = 28)

ADC on DTI FA

(Avg. £ S.D) (Avg. £ S.D)
Interclass® 1 2.839 + 0.875 2.321 + 0.905
Interclass 2 3.393 £ 1.257 2.857 + 1.097
Interclass 3 2.857 + 1.008 2.214 + 0.833
Intraclass” 4 3.893 + 0.685 4.000 + 0.667
Intraclass 5 4.036 + 0.774 3.786 + 0.787
Intraclass 6 4.214 + 0.686 3.786 + 0.833

a; internal observer, b; intra observer

Table 2. Result of quantitative analysis of breast cancer
between IDC and DCIS. (n = 68)

Total(n=68) DCISa(n=10) IDCb(n=50)
(Ave. + S.D) (Avg. £ SD)  (Avg. * SD)

FAShn  0.098 £ 0.065  0.124 + 0.095  0.092 = 0.052

FAmean 0302 £ 0142 0269 + 0.150  0.312 + 0.138

FAmax 0.634 + 0.236 0.519 + 0.203 0.656 + 0.233

ADCYn 0741 £ 0403 0903 = 0557  0.723 + 0353
ADCpean 1095 + 0394 1268 + 0444  1.067 + 0.381
ADCpax  1.530 + 0447  1.633 + 0333 1.526 + 0.464

a; invasive ductal carcinoma, b; ductal carcinoma in situ.
c; fractional anisotropy, d; apparent diffusion coefficient

Table 3. Result of quantitative analysis of breast cancer

patients with category 5 & pattern . (n = 28)
Total(n=28) DCIS(n=4) IDC(n=24)
(Avg. £ S.D) (Avg. £ S.D) (Avg. £ S.D)
FAmin 0132 £ 0.050 0221 = 0063  0.119 + 0.057
FAmean 0418 £ 0.094 0409 + 0.133 0422 + 0.105
FAma 0770 + 0.164  0.644 + 0.172  0.838 + 0.180
ADCmin ~ 0.753 + 0.189 0.578 + 0.252 0.625 + 0.338
ADCpean 1120 £ 0236 1.023 + 0.104  0.969 = 0.297
ADCpax ~ 1.615 £ 0372 1419 + 0101 1422 + 0.297

R2=0.169

250

200
Median_ADC

150

Median_FA

Fig. 4. ADC to FA map relationship graph for Breast
cancer.
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Table 4. Result of qualitative analysis of breast cancer patients with final assessments.

(n = 28)
Group kappa(p) ICC(95%C.I) Spearman's rho(p)
RI1-R2 0.091 (0.495) 0.367 (-0.368, 0.707) 0.218 (0.255)
. RI-R3 0.260 (0.043) 0.536 (0, 0.785) 0.357 (0.062)
AD
R2-R3 0.150 (0.268) 0.658 (0.261, 0.842) 0.498 (0.007)
Intr'c; glass ALL R 0.628 (0.303, 0.816) 0.001"
RI-R2 0.186 (0.138) 0.346 (-0.414, 0.697) 0.239 (0.220)
A RI1-R3 0.164 (0.166) 0.685 (0.319, 0.854) 0.524 (0.004)
R2-R3 0.170 (0.208) 0.488 (-0.107, 0.763) 0.343 (0.074)
ALL R 0.620 (0.288, 0.812) 0.001"
R4-R5 0.110 (0.245) 0.449 (-0.190, 0.745) 0.303 (0.117)
ADC R4-R6 0.737 (0.001) 0.946 (0.882, 0.975) 0.897 (0.001)
R5-R6 0.076 (0.423) 0.316 (-0.479, 0.683) 0.182 (0.353)
Intra class ALL R 0.677 (0.395, 0.840) 0.001"
4-6 R4-R5 0.295 (0.006) 0.515 (0, 0.776) 0.281 (0.148)
A R4-R6 0.780 (0.001) 0.911 (0.807, 0.959) 0.817 (0.001)
R5-R6 0.257 (0.014) 0.325 (-0.460, 0.687) 0.137 (0.486)
ALL R 0.695 (0.429, 0.849) 0.001"
*means Statistically significant difference, R means rater
Table 5. Statistical Results of quantitative analysis using pearson correlation analysis.
(n = 68)
age FAmin FAmean FAmax A])Cmin ADCmean ADCmax ROI
g 1 -0.304 0.029 0.031 0234 0.246 0.207 -0.081
age
p 0.783 0.812 0.802 0.055 0.403 0.091 0.514
o -0.034 1 0.599%* 0.395™" -0.180 -0.080 -0.116 -0.375™"
l:ll\min
0.783 0.000 0.001 0.141 0.517 0.346 0.002
AR 0.029 0.599" 1 0.855" -0.511™ -0.411™ -0.304" -0.334™
FAmean
p 0.812 0.000 0.000 0.000 0.001 0.012 0.005
s 0.031 0.395" 0.855" 1 -0.514™ -0.416" -0.359" -0.155
FAmax
p 0.802 0.001 0.000 0.000 0.000 0.003 0.208
g 0.234 -0.180 -0.511™ -0.514" 1 0.902" 0.638" -0.111
ADcmin
p 0.055 0.141 0.000 0.000 0.000 0.000 0.365
e 0.246 -0.080 -0.411™ -0.416™ 0.902" 1 0.833" -0.041
ADCrnean
p 0.043 0.517 0.001 0.000 0.000 0.000 0.740
EAnus 0.207 -0.116 -0.304" -0.359™ 0.638" 0.833" 1 0.180
ADCmax
p 0.091 0.346 0.012 0.003 0.000 0.000 0.143
3 -0.081 -0.375™ -0.334™ -0.155 -0.111 -0.041 0.180 1
ROI
p 0.514 0.002 0.005 0.208 0.365 0.740 0.143

*means Statistically significant difference
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