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The value of quantitative parameters from synthetic MRI in differentiating
triple negative breast cancer from other types
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Abstract: Objective: To explore the value of quantitative parameters from synthetic MRI in differentiating triple—negative
breast cancer (TNBC) from other subtypes. Methods: A total of 186 patients with breast lesions confirmed by pathology were
prospectively collected. All patients underwent conventional MRI and synthetic MRI before surgery. ICC and Bland —Altman
plots were used to analyze the consistency of synthetic MRI quantitative parameters between different observers. The value of
quantitative parameters from synthetic MRI in distinguishing TNBC from other types was analyzed by univariate and multivari-
ate logistic regression, and the receiver operating characteristic curve(ROC) was plotted. The area under the curve(AUC), sensi-
tivity, and specificity were calculated. Results: ICCy, of T,, T, and PD based on 3D-ROI (0.994, 0.996 and 0.989) were bet-
ter than ICC,, based on 2D-ROI (0.848, 0.850 and 0.898). The AUC value of the T;-mean and T,-mean combined model for
distinguishing TNBC from Luminal A type was 0.79 (95%CI: 0.65~0.88), with a sensitivity of 56.67% and specificity of
88.00%. The AUC value of the T,—mean ROC curve distinguishing TNBC from Luminal B breast cancer was 0.74 (95%CI:
0.64~0.82), with a sensitivity of 63.66% and specificity of 80.88%. The AUC value of the PD-mean ROC curve distinguishing
TNBC from Luminal B breast cancer was 0.70 (95%CI: 0.55~0.82), with a sensitivity of 80.00% and specificity of 55.00%.
Conclusions: The repeatability of synthetic MRI quantitative parameters based on 3D-ROI was higher than that of 2D-ROI
between different observers. Quantitative parameters from synthetic MRI may provide a basis for distinguishing TNBC from oth-
er types.
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Figure 1. A 62-year—old female with a mass in the lower left internal breast quadrant, 4.5 cmx4.1 cmx3.5 ¢cm, showed postoperative

pathological findings of invasive ductal carcinoma of the breast. Figure la~lc are quantitative parameters of Ty, T, and PD respectively. ROI
was delineated along the edges of T, diagram(Figure la) at the maximum lesion level. The ROI was then replicated to the T, map(Figure 1b)

and proton density map(Figure lc) at the same level.



.92 . r [ I K B2 27 245 2 i 2024 455 35 445 2 1] T Chin Clin Med Imaging, 2024, Vol.35, No.2

EHBIR)Zm T, T, & PD E &S50 kA zh
PAFAER) T, T, B PD BYF-30H P24 BT AR A5 1
B4y 9ic b T,A T.A .PDA & T,B.T.B .PDB.,
1.3.2  #F 3D-ROI # 13 4 i MRI & & % #

it GE /A A SyMRI 8.0 # 4 (& /i MRI, Link
ping,Sweden) Xf {3 8 MRI B 47 Biab 3, i H
MATLAB (MathWorks, Natick , MA) H* f SPM12tool-
box (http : //www fil.ion.ucl.ac.uk/spm/) 5 H K 4b B 5
B4 i MRI #1455 DCE-MRI B9 %5 1 1 3F47 e o
SR 5 H [RDAE 64 57 12 0 43 5514 ITK. SNAP (htp://
www.itksnap.org/pmwiki/pmwiki.php ) 3% 4 7€ BL 7 )5 (1)
55 1 1 DCE-MRI EUE 175 il 11 2% 3% )22 /7)) ROT
(P 2a) , /) i 3 A v R o 3k F 4l YR BE X, A B
ik 4% 3D-ROI 4 #lic fif 3D-ROI1 3D-ROI2 ([
2b) KA 3D-ROI 435 & il 2 -5 iE 25
BEGE (F 2¢), #l H PyRadiomics #X 4 $#2 HU T, T,
PD P340 . WA B A9 & e MR SE 2 250437
ICESE L . B502,

SR FHZH AR 5 R E0(ICC) PR 2 44 2 Ui 2 T Y
2D-ROI J 3D-ROT 4 ) % it S 80O BIE I — 2
PE,1CC=0.8 H i — 3\ ICC 0.5~<0.8 2y v i —
H,1CC<0.5 ML —3 ., P2 IS 4 % MRI
FE S 2D E A 3D 3 A — EobE
Bland—Altman &l i#t—E 8 0E
14 REFRS

Xt 7L MR i R A 1 BB AR HE AT G g 2 4L Ak 2

respectively.

(THC) A, AR H5 2017 4F St.Gallen 23 180K A A Fe BT
R FUIRIEE S 4 7Y . Luminal A % ER F1/8% PR
FHAE EL PR W #6315 =20% ,HER-2 A BT, Ki-67<
14% ;Luminal B % .4 ER #l/af PR B, HER-2 B
P, Ki-67=14% ,*4 ER #1/5% PR FH%: , HER-2 FH
PER Ki-67 41 & &5 K ¥ ;HER-2 i KA AL ER
PR ¥ R I3 ,HER-2 PHME; = FA¥E (TN).ER PR,
HER-2 Y2 [, MR 45 36 B B2 K 2 5 oY
W, HER-2 BT X HER-2 ¥F4) 0 3+, HER-
2 BAYEE XA HER-2 43 +++, HER-2 7¥43 A ++
NG — P AT FISH k4%, A4 FISH 458, &
HICY 8 A1 oh HER-2 BAME, S35k HER-2
FH
1.5 %itF o

K Hl SPSS 25.0 Medcale #X {4 FI Graphpad
Prism 9.0 A4 175048 734 . K A3 2L A A o e
SR AR I R BRESE AT 40 40 B, SR R AR
Kolmogorov—Smimov K 56 X5 i Rk AT IR S PR
5, %5 P>0.05 WIBHEAT & L8010, UL ats Fom, A
FFG IR DL AL (U o AL B ) 3R . R
L Z N2 Logistic [1J3 43 A I & 37 AH B B #EA#
BRI ROC 4k 154 ny AUC A | BUSEE

TR JE
2 #R

2.1 e REFH

B2 #%,62% 75T LM, KA 4.5 emx4.1 emx3.5 em, AR J5 %6 B4 FLIRE M 54800, 4121
S %%, [ 2a JytEFLHES A9 DCE-MRI 955 1 0] E 7% 2 2) i ROL(ZL (4 X 3K ROL) ; [ 2b il if ITK-SNAP
WA 220 W A9 3D-ROT; K] 2¢ 533105 T, To € 4k 2814 e PD i 7 1K

Figure 2. A 62-year-old female with a mass of 4.5 cmx4.1 emx3.5 cm in the lower quadrant of the left
outer breast. The diagnosis from the postoperative pathology indicated invasive ductal carcinoma of the breast
with grade Il histology. Figure 2a is to outline the ROI layer by layer on the first phase of the registered
DCE-MRI(the red area is ROI). Figure 2b is the 3D-ROI obtained layer by layer sketching through ITK-SNAP

software. Figure 2c¢ is the quantitative parameter diagram of T, and T, and the proton density diagram of PD
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Figure 3. Figure 3a, 3b represent the scatter plots obtained by 2 physicians through the consistency analysis of PD average values ob-
tained by 2D-ROI and 3D-ROI respectively. Figure 3¢, 3d represent the scatter plots obtained by 2 physicians through the consistency anal-
ysis of T, average values obtained by 2D-ROI and 3D-ROI respectively. Figure 3e, 3f represent the scatter plots obtained by consistency
analysis of T, average values obtained by 2 physicians based on 2D-ROI and 3D-ROI respectively. The dashed blue line represents the mean
line M of the difference measured by the two physicians, and the solid black line above and below is +1.96 standard deviations of the dif-
ference. M,=5.672, M,=2.543, M.=156.5, M;=29.94, M.=9.119, M=1.739, M,, M, and M; are closer to O values, and the scatter points in Fig-
ures 3b, 3d, 3f are closer to the upper and lower black solid lines than those in Figure 3a, 3¢, 3e, and are evenly distributed. PD is the

proton density, pu is the hydrogen proton density per unit of voxel.
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Figure 4. ROC curve of T\—mean and T,—mean to distinguish TNBC from Luminal A breast cancer. Figure 5. ROC of T,—mean to

distinguish TNBC from Luminal B breast cancer. Figure 6. ROC of PD-mean to distinguish TNBC from HER2-positive breast cancer.
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