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Abstract: [ Objective] To compare the diagnostic efficacy of full-field digital mammography (FFDM), digital breast
mammography (DBT) and dynamic enhanced magnetic resonance imaging (DCE-MRI) for breast tumors in different
gland types.[ Methods] Retrospective analyses of 56 breast lesions in 49 patients who underwent FFDM, DBT and MRI in
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2019 were performed. The breasts were divided into the non—dense or dense pattern, according to FFDM images. The
breast lesions were diagnosed as benign (BI-RADS grade 4a and below) or malignant (BI-RADS grade 4b and above) ,
based on the images of FFDM, DBT and MRI, respectively. All patients underwent surgery or biopsy to get a pathological
diagnosis. The kappa consistency tests and receiver operating characteristics (ROC) analyses were used to compare the ef-
ficacy of FFDM, DBT and MRI in the diagnosis of breast tumor in different gland patterns. [Results] In all breasts, MRI
(kappa = 0.66) was moderately consistent with pathological diagnosis, which was higher than DBT (kappa = 0.44) , while
there was no significant difference between FFDM (kappa = 0.14) and pathological diagnosis. In non—dense breasts, MRI
(kappa = 0.88) was moderately consistent with pathological diagnosis, which was higher than DBT (kappa = 0.51), while
there was no significant difference between FFDM (kappa = 0.18) and pathological diagnosis. In dense breasts, MRI (kap-
pa = 0.54) was moderately consistent with pathological diagnosis, which was higher than DBT (kappa = 0.37) , while there
was no significant difference between FFDM (kappa = 0.10) and pathological diagnosis. In all breasts, the diagnostic effi-
cacy of MRI, DBT and FFDM for breast tumor decreased gradually (AUC = 0.83; 0.73; 0.58). Specifically, the specificity
of MRI, DBT and FFDM increased sequentially (77%, 82%, 86%) , but the sensitivity decreased (88%, 65%, 29%). In
non—dense breasts, the diagnostic efficacy of MRI, DBT and FFDM for breast tumor decreased gradually (AUC = 0.97;
0.84; 0.66). Specifically, the sensitivity of MRI (94%) was higher than that of DBT (69%) and FFDM (31%). In dense
breasts, the diagnostic efficacy of MRI, DBT and FFDM for breast tumor decreased gradually (AUC = 0.77; 0.69; 0.55).
Specifically, the specificity of MRI, DBT and FFDM increased sequentially (71%, 76%, 82%) , but the sensitivity de-
creased (83%, 61%, 28%).[ Conclusions] In both dense and non—dense breasts, FFDM has the lowest diagnostic ability.
In non—dense breasts, the diagnostic efficacy of MRI is higher than DBT. DBT shows its advantage over MRI in dense
breasts, as it has a higher diagnostic specificity.

Key words: full-field digital mammography; digital breast tomography; magnetic resonance imaging; breast tumor
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Bifi J5 54T DBT KA , DBT HAT 4N (MLO) , DBT
Ko A% X R A S LA 00 Ao T ' B 5 LA
A R OGS TR 7E -25°~25E N4
FEFLRR  BRAE BEERS 2 © F st 11k, 3RA% 25 kA
Rl G, I AL A FEE 2R 1 mm (1)
DBT &% .

T AT BB ) MRIAS A 245k FH € IR Achieva
3.0T 58 i, R FH 7 38 38 4 FH 2L IR 26 Bl 4o R
A6F RO, 148505 SRALHE LU R F1 46 7 51 Je 280 O
A7 T2 JE SR IR A% (FOV 2 24 em X 34 em, J2 5 .
3mm, ZEH: 0 mm, TRITE: 4 000 ms/60 ms,
FERE . 240x240, BHAL ff 2 90°) s @b AR A7 T1 AL
AR (FOV: 34 cm X 34 em, JZE: 5 mm, JE 8] 15 .
0 mm, TR/TE: 10 ms/2.3 ms, 46 [ : 232x230, &
A e 15°) s QORI B A58 T1IMAUAZ (FOV
25 em X 35 em, 25 : 2.4 mm, )Z[AHE: 0 mm, TR/TE:
3.3 ms/1.52 ms, [ 252 x 261, B . 10°),3)
A TR 28 FR A 0 S P i S AEL M I ke L)
Zjim A 0.1 mmol/kg, 7 5133 KN 3 mL/s, $14 657,
FIHEITK 7 min 12 s,

1.3 BE&gath

2 24 BA S LD B ZLBR R I2 B 4 50 1) e AR
BHEE A 7658 N FR N LS R G 00 T 4K
REEE 5 R 22 [EI ST 2% 2 (American college of radiolo-
gy, ACR)BI-RADS 73 28hRifE' % £ 5 ) LR AR A4
AT o 15 [R) B 4 AR B A7 S8 2 19 FFDM . DBT
MRI &%, %F FLIR % 28 34T BI-RADS 434 . I T
A 3 PR A T 112 W 25 R AH B, R AG A
tap a1 1 W IS NG W7 S iR R D S P
3.

SR FUIRRR AR S bR U A FLAR R 2 M a b
od 48 ARYR R R 5 1Y, HOAE 43 A /D hE BRI R
Py o s e BB R . 2 I ACR 45 9 BI-
RADS 45074 6 a b RUZL AR A 43 R A S A L
B, e d BUFLRA 43R 08 T FLAR

AR 2 FLMR RO 9 AR 12 AR U R BI-
RADS 4a 9 2 VLT € R R K BI-RADS 4b 4%
R UL 5 SR
1.4 SyHrists

DLy BRZE SAE A & bR e, PE4 FFDM \DBT &
MRIZEZLAR I P12 v ) R 555 5 B 5 R
= 1 BH M 1570 50/ P 610 250+ 11 B 4 197 50 ) x100%
RF S5 R = 99 91 B (L B 45 5+ 1 FH P £

)%x100% .
1.5 SFitEDH

K JH SPSS 22.0 5 Medcale 48 24 814 #E 47 42
TF2E93 8T 5 2R FH kappa — S0 A 5653971 43 B 7E 4235
PRl S0 A 2L R B0 B LB FFDM . DBT
DCE-MRI 3 #2524 F Bz Wi s 1 5 s 1
— B k<O Fn — TR B 22 5k M 0.0 ~ 0.2 R
IN—EVEES sk 0.21 ~ 0.40 KR —EESS kR
0.41 ~ 0.60 F/n—F M E £ 0.61 ~ 0.80 K7n—
AT kA 0.81 ~ 1.00 R — St i ; R %
I E TAERRE 1 28 (receiver operator characteristic
curve, ROC) 437l %t TR AR AEEUE R LR (2o
RV R b =Rl 857 T B X LR I 4 1912 B sk
REIEAT PEAL , 221 ROC il £& - XF #h 28 °F 11 (area
under the curve, AUC) #FA71158, R FH Z K6 56 %) 4%
K567 2 19 AUC AT L3S . 4 P<0.05 A 22 5+
HESGHE .

2 % X

2.1 FFDM.DBT 5 MRI 3% 7~ [5] B% {4 2 £Y | B% Bh
VNS ERESREBLER 3

4RSI AR A& T, FFDM . DBT 5 MRI2 Kr 4%
GEIZE R (F 1), FFDMi2Wras 5L 505 F g 1
— TG = L (kappa = 0.14, P > 0.05) ,
DBT 12 W1 5 9 L 45 A rh S5 72 i — 3Pk (kappa =
0.44, P <0.05). MRIZW 59 BREE AT 8 m — 3L
P (kappa = 0.66, P <0.05),

TEAESCH R B, FFDM . DBT 5 MRI2 Kr 4%
RERGHIZE R (£ 2) ., FFDM 2 Wi 1 5% B4k R
— M G 2# = X (kappa = 0.18, P > 0.05) ,
DBT 12 W1 5 9 B 45 A vh S 72 i — Bk (kappa =
0.51, P <0.05). MRIZW 59 BRESE BAT = — 30
P (kappa = 0.88, P <0.05),

TESUHFLIR  , FFDM . DBT 5 MRI 12 W4k 5
LRSS (£3) . FFDM 2 Wiss 5 5 i as 5 —
HAE G2 = X (kappa = 0.10, P > 0.05) , DBT
2 W2 5 5 e B SR A 55— Bk (kappa = 0.37,
P <0.05). MRIZW 5 H g B AT 45 R E — 3
Y (kappa = 0.54, P <0.05),

2.2 FFDM.DBT 5 MRIZEAREREZER hxf 3
B e 490 B35 BT 5 B Y B Bk
AT AA T FFDM . DBT 5 MRI2 K3l



606

HrlR i (B2 Rk i) Ha1d
F1 Z#RBREFFDM.DBT 5 MRIKELE R SHFEERR
Table 1 Comparison of the diagnoses of FFDM, DBT, MRI with pathological results in all breasts
Inspection method

Glandular type Pathological results FFDM DBT MRI
- - + - +
Benign 19 18 4 17 5

All breasts

Malignant 24 12 22 4 30

*2 FFHFEIFFFDM.DBT 5 MRIKELER 5RHRELERIR
Table 2 Comparison of the diagnoses of FFDM, DBT, MRI with pathological results in non—dense breasts

Inspection method

Glandular type Pathological results FFDM DBT MRI
= + = + = +
Benign 5 0 5 0 5 0
Non—dense Breasts
Malignant 11 5 5 11 1 15
R®3 HFBRAEFFDM.DBT 5 MRIE 4R 5KIE 5 R R
Table 3 Comparison of the diagnoses of FFDM, DBT, MRI with pathological results in dense breasts
Inspection method
Glandular type Pathological results FFDM DBT MRI
- + - + - +
Benign 14 3 13 4 12 5
Dense Breasts
Malignant 13 5 7 11 3 15

Ji b 9 1) AUC {H 43 51 24 0.58.0.73.0.83 (& 1),
FFDM 5 DBT ¢ MRI 14 & L2 A Se i
X (Z=324,P<001;Z=352, P<0.01),DBT
5 MR N 22 5o ge it 8 L (Z = 1.49,
P > 0.05) , % B4 MRI 5 DBT (%12 ¥ 5 fE ¥ 0L T

All breasts

FFDM, HAKZEI K, DBT 2 Wi 3L i 4 i) R f0E
(65%) X T MRI (88%) , {H DBT i2 Wr ) 45 = &
(82%)F 1 T MRI(77%) ; FFDM BY%E5 1 (86% ) Fif

.

Non-dense breasts

=T DBT 5 MRI, R H A%, KT 30% (£ 4) .

Dense breasts

o] > il

8
Ty

Sensitivity
g
Sensitivity

02

Sensitivity

1-Specificity

1-Specificity

1-Specificity

FFDM: full-field digital mammography; DBT: digital breast tomography; MRI: magnetic resonance imaging
1 A REBREZEE H FFDM.DBT 5 MRIi2 B 2L AR B4 8 ROC #h 2%
Fig. 1 ROC curves of FFDM, DBT and MRI in the diagnosis of breast tumor in different gland types
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Table 4 Sensitivity and specificity of FFDM, DBT and MRI in the diagnoses of breast cancer in different gland types

All breasts(a+b+c+d) Non—dense breasts(a+b) Dense breasts(b+d)
Inspection method - -
Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
FFDM 0.29 0.86 0.31 1.00 0.28 0.82
DBT 0.65 0.82 0.69 1.00 0.61 0.76
MRI 0.88 0.77 0.94 1.00 0.83 0.71

EAESCE BIFLR 1, FFDM . DBT 5 MRI2 il
Jig i 1 1 AUC {143 91 0.66.,0.84.0.97 (& 1),
FFDM 5 DBT.FFDM 5 MRI.DBT 5 MRI 1 £k~ i
MESHSIT¥EX(Z =300, P<00l; Z =
5.00, P<0.01; Z=224, P=0.03), % MRIiZ W
ZREPEF DBT, DBT iff— 254 F FFDM, H{RFR I
4 ,MRI.DBT 5 FFDM 2 Wi L B i 0 1 e e B 350 oy

100% , {H MRI % R AL 535 94%, /& T DBT(69%) ,
FEDM (2 1 RS K, AUCF 31% (% 45 82) .
e LR, FFDM \DBT 5 MRI2 KL it
Jith B AUC 15 4> %) 4 0.55. 0.69. 0.77 (& 1),
FFDM 5 DBT J MRI £~ i fH 22 5 A Ge it 2
X (Z=214, P=0.03 ; Z=232, P=0.02),DBT
5 MRIfh 2t il 2= 5 g it 2w L (Z =097,

A 61-year—old female with histologically confirmed invasive ductal carcinoma in the left non—dense breast; CC (A) and MLO (B) FFDM images

show a clear nodular high—density shadow in the upper quadrant outside the left breast, by which the nodule was classified into category 4a; DBT MLO

image (C) represents a clear nodular high—density shadow in the upper left lateral quadrant, by which the nodule was also staged as 4a ; T2—weighted

MR image (D) shows a hyper—intensity lesion in the upper quadrant of the left lateral breast. The red circle means the manually drawn region of interest,

and the corresponding time-signal intensity curve (E) is quick lift platform type, by which the lesion was classified into category 4b. The pathological re-

sults (F) represented an invasive ductal carcinoma, X100. This case shows that MRI is more sensitive than DBT and FFDM in the diagnosis of breast tu-

mor in non—dense breasts

B2 FLBRER X% .DBT % DCE-MRIK R M
Fig.2 X-ray, DBT and DCE-MRI manifestations of breast cancer
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A 37-year—old female with histologically confirmed fibrocystic breast disease in the right dense breast; CC (A) and MLO (B) FFDM images show a

patchy and nodular breast, which was classified into category 4a; DBT MLO image (C) represents a patchy and nodular breast, which was also classified

into category 4a; The region of interest was manually drawn on the right breast nodular gland (D) , and the corresponding time-signal intensity curve (E)

is platform type, by which the lesion was classified into category 4b. The pathological results (F) represented as fibrocystic breast disease, X100. This

case shows that the specificity of DBT and FFDM in the diagnosis of breast tumor was higher than that of MRI in dense breasts.

B3 ZFLBRLT4ERRIER X £ . DBT % DCE-MRI#I R I
Fig.3 X-ray, DBT and DCE-MRI manifestations of fibrocystic breast disease
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