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Histogram analysis of apparent diffusion coefficient at 3.0T: correlation with different
subtypes of invasive ductal carcinoma

Liu Hongli, Wei Han, Zou Qigui, Wang Siqi, Lou Jianjuan, Jiang Yanni"

Department of Radiology ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To investigate multiple apparent diffusion coefficient (ADC) histogram parameters that show correlations with
different subtypes of invasive ductal carcinoma. Materials and Methods: From March 2014 to March 2016, a total of 182 invasive
ductal carcinomas were included in this retrospective study. Various ADC histogram parameters were calculated including the entire
tumor volume: the ADC.., ADCio, ADCicans ADCiciions; ADCoo, ADC,.., skewness and kurtosis. The ADC multiple parameters of the
histogram were calculated through Firevoxel software. The normality and homoscedasticity of imaging measures were tested using the
Levene’ s tests. Data satisfying the assumption were subjected to ANOVA and independent - sample t test. Conversely, data not
satisfying the assumption were analyzed by using the Kruskal - Wallis test and Mann-Whitney U test. The correlation between ADC
parameters with different subtypes of invasive ductal carcinoma were analyzed. Results: For most ADC parameters except for ADC,,
the mean of variable ADC parameters of HER -2 positivity, Luminal A, triple - negative,, and Luminal B diseases were arranged in
descending order (e.g. 1.501x107%, 1.401x107°, 1.330x107°, 1.223x 107> mm’/s in ADCs,, respectively) with statistical significant
difference (P=0.019, 0.035, < 0.001, respectively). Conclusion: Various ADC parameters were correlated with prognostic factors and
subtype, except for ADC.,;.. HER-2 positivity showed high ADC values than other subgroups.
[Key words] histogram analysis ; apparent diffusion coefficient ; breast cancer;invasive ductal carcinoma
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Table 1 ADC histogram parameters according to subtype defined at molecular marker expression

[F3EGER)]
ADC S Luminal A (n=45) Luminal B (n=80) HER-2 FHY: (n=18) =B (n=39) P{H
ADC,;, (x10° mm%/s) 0.792(0.24,1.01)  0.641(0.32,1.11) 0.748(0.29,0.96) 0.728(0.23,0.94) <0.001
ADCo(x107 mm?/s) 0.988(0.83,1.09)  0.806(0.60,1.13) 1.052(0.89,1.14) 0.866(0.71,1.08) <0.001
ADC0r (X107 mm®/s) 1.174(1.01,1.31)  0.998(0.84,1.39) 1.252(1.06,1.41) 1.077(0.86,1.27) <0.001
ADCpi (X107 mm*s)  1.154(0.99,1.35)  0.978(0.83,1.32) 1.224(1.06,1.41) 1.043(0.83,1.23) <0.001
ADCoo( X107 mm?/s) 1.401(1.24,1.69)  1.223(0.97,1.70) 1.501(1.28,1.70) 1.330(1.04,1.64) <0.001
ADC,...(x10™ mm?/s) 1.767(1.59,2.04)  1.519(1.10,2.21) 1.957(1.72,2.14) 1.675(1.39,1.98) <0.001
[GIEE Y 0.693(-0.81,2.02)  0.682(-0.21,1.90)  0.724(-0.29,1.18)  0.889(-0.26,2.43) 0.318
U A 4.118(2.71,8.16)  3.914(2.07,7.27) 4.674(3.49,5.86) 4.574(2.16,16.92) 0.199

MGHE 225 (P1<0.001)
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nal B 41 [ 7 HES BT , 4 2 ADC.o F- 3418 53 51k
1.052x107,0.988x107,0.866%107.0.806x 107 mm®/s,
HER-2 FH4 #1 Luminal A FL%S, Luminal A 1 = A
4, = B ¥ # Luminal B 41 %% P {8 4> 91 M
0.021. < 0.001.0.002; 4 0 ADC,... ‘- ¥ (& 7 51 N
1.252x107,1.174x107 . 1.077%107.0.998x10™* mm?/s,
HER-2 PFH4: M1 Luminal A 3%, Luminal A F1 = B4k
I, = B3 M4 A Luminal B 240 %8 P {H 43 91 M
0.009.< 0.001,< 0.001;4 21 ADC,qin I EH 53 3]

1.224x107.1.154x107,1.043%107,0.978%10~° mm?/s,
HER-2 FHF Luminal A F#2, Luminal A F1 =B Hb
e, = FAE A Luminal B 2H Fe#8 P& 43 514 0.017 .
< 0.001.0.002;4 2 ADCoo F-YI{E 4334 1.501x107°
1.401x107,1.330x107,1.223%10 mm*/s, HER-2 [{ |
PEFI Luminal A FE4%, Luminal A #1 =A%, =FH
£ Al Luminal B 21 b % P {43 %) 0.019.0.035,
<0.001;4 20 ADC..-F-¥{H 73728 1.957%1071.767%
107°.1.675%107.1.519x107* mm*s, HER-2 BH4:F1 Lu-
minal A Ft3%, Luminal A F1 =AM 3, = BAEAT Lu-
minal B4 H3 PAES39°9< 0.001.,0.017 < 0.001

5 ADC1o ADCn - ADCpregisn  ADCoo . ADC,.os AN
ADC,... 7F Luminal A . HER-2 fH4% . = BA¥: . Luminal B
YRR THES, SEIE S8 0.792X107° 0.748%10°7°,
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Figure 1 Imaging features and ADC histogram of the HER-2 positive breast cancer
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Figure 2 Imaging features and ADC histogram of the luminal A breast cancer
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Figure 3 Imaging features and ADC histogram of the triple-negative breast cancer

0.728x107.0.641%10™° mm?/s, Luminal A #1 HER-2 [H
PEHCEE , HER-2 FHAE AN = B e dss, = BIPEF Lumi-
nal B4 H# PB4 0.362.0.678.0.011, H A Lu-
minal BZH 73 %15 Luminal A ZH . HER-2 FHM:2H . = FH
PR Z (A1 F Gei e 22 5 (P4 5128 < 0.001,0.019 .,
0.011) , HARWidl Z B Testi £ 25 5

3o i

FUIRIR 2 Lo P dR o UL AR R, BRI ST

B L IR, TR AR R AR AR
FEANWT R e, (FR LR T A7 A A ) DR R £ A
P o [l — i R, [F]— g B2 Y i) 3, R )
—J7 EG)T , HAR )7 MU E K R U A e
225t X N FUIE I — 2R T K B RA
S B , R 2 4 ZUB A=A R, HoorFist
P r b AN — B, B2 F EUMRNG MTUS A TH]
UL L P TR PR AR S 2 53 %o i R W B U
P EE . B AR BURAY)IZ L B R



38 EH 2 M
201842 A

XPSF] 7 €, 4R 5aHE, 4%, 3.0T MRIY BUNMAUZ I B R 50 5 B S LU= v S 1
ST AR SRR SR ) ). st R R 2 i (SRR ) , 2018,38(2) : 211-216 - 215 -

LA B.

il

ke ooty e 7m0 728
et D

4,36 % ,IDC,2 4%, Luminal B kb K EAS 3 emo A TIWI S ZASHRIEG, Won BB S (5 S0k B DWIIEL; C: iR A B ADC
I AR ;D ADC )7 18, ADCin s ADCio ADC s s ADCoion » ADCoo . ADC.,,0 351 9 0.324%107,0.875%107,1.102x 107, 1.059% 10, 1.243%107
2.105%107 mm?/s , i & 2250 WS 2R 050000 1.896.7.273

4 Luminal BRZREZGRIZADCEAHAE

Figure 4 Imaging features and ADC histogram of the luminal B breast cancer
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