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[ Abstract ] Background and purpose: Breast cancer is the most common malignancy in women. The new
technology of mammography is helpful in breast cancer diagnosis. This study aimed to compare the efficacy of digital
breast tomosynthesis (DBT) with conventional imaging methods in the diagnosis of benign and malignant breast
lesions. Methods: During the period from Mar. 2015 to Dec. 2015, 227 patients with suspected lesions (by palpation
or sonography) underwent further imaging exam in our hospital. The sonography, full-field digital mammography

(FFDM), DBT and breast MRI were performed on all the patients. A double-blind assessment was carried out according
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to BI-RADS (version 2013) by experienced radiologists. The receiver operating characteristic (ROC) curve was used to

evaluate the diagnostic efficiency of all methods, referring to the pathological data as the golden standard; the difference

in the efficiency of DBT from the other methods was determined by Z-test. Results: Thirty patients were excluded for

the unsatisfactory images, and 205 lesions (132 malignant and 73 benign lesions) were detected in the remaining 197
patients. Area under the curve (AUC) of sonography, FFDM, DBT, DBT+FFDM and MRI based on the BI-RADS were
0.830 8, 0.859 2, 0.916 7, 0.919 8, and 0.935 4, respectively. The AUC of DBT was significantly higher than those of
sonography (Z=7.36, P=0.006 7) and FFDM (Z=4.89, P=0.027 1), while there was no significantly difference between
DBT and MRI (Z=0.02, P=0.900 2) or FFDM+DBT (Z=0.69, P=0.404 8). Conclusion: DBT could significantly

improve the diagnostic performance for breast lesions compared with sonography and FFDM, providing a comparable

efficiency to MRI. As a new mammography technology, DBT has good clinical application prospect.

[ Key words | Breast diseases; Full-field digital mammography; MRI; Digital breast tomosynthesis; Sonography
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(mammography quality standards act, MQSA)
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skl — 38 4 T Al — B E# DBT HIFFDM 43
BB R i, SR BN, iR BE T
P 7L B JEL 5 hy (48.34+5.6) mm, DBTRUEKA [
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MQSA fie K EL R R bR, DBT XU V-3
= FFFDMAUANAGHE , 225768 Giit#Fa L
(=12.84, P<0.01, 322, E1),

F1 IABRFEEGAR. BiEREGHAZER
Tab.1 The specific pathology of all cases

Benign or malignant Pathology n

Malignant lesions (n=132)
Inc’ 102
DCIs’ 12
IDC'+DCIS’ 14
Adenoid cystic carcinoma 1
Mucinous adenocarcinoma 1
Solid papillary carcinoma 1
Paget’s disease 1

Benign lesions (n=73)
Breast adenosis 29
Fibroadenoma 23
Adenosis with fibroadenoma 10
Intraductal papilloma 5
Lobulated tumor 3
Inflammatory infiltration 3

B ] . 4 R .
: Invasive ductal carcinoma; ": Ductal carcinoma in situ

%2 DBTRFFDMHJAGDLLE:
Tab.2 The AGD comparison of DBT and FFDM

Item DBT FFDM
Average gland compression thickness //mm 48.34 4834
AGD D/mGy 2.52 +0.64 1.28£0.24
t value 12.84

P value <0.01
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Fig. 1 The scatter plot of different thickness of mammary glands
corresponding to AGD
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2.3.1 DBT. B#., FFDM., DBT+FFDM %
MRI# 7 45 R 5 9% 22 45 R4 R

FBI-RADS 4aZ K LU TR ke A 21512 W
() B sk 9P, BI-RADS 4bJ% L) FE W%
W RS P s RIS W R A S
SR PEYE, RAYEE SCHPIME . DUREREE R A
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®3 RATESE A EWTIIRREHITBI-RADSH LR
(n=205)
Tab.3 The BI-RADS classifications of different imaging
methods (n=205)

BI-RADS classifications

Imaging methods

1,2 3 4a 4b 4c, 5
Ultrasound 14 31 30 27 103
FFDM 14 35 32 50 74
DBT 19 27 25 43 91
DBT+FFDM 21 22 23 35 104

MRI 12 26 26 25 116

232 S5AFRRBEE F kT SUR R T4 Ak 69
b

LR SFIRE A TR I R . R . 4
g%, BHYETI{E (positive predictive value,
PP V) F1FH M T {E (negative predictive value,
NPV), Z5% 75, MRI, DBT+FFDMHIDBTIY
REPJFEE, 91895.4% . 93.9%F189.4%,
“HRREORE, 10h83.6% . 82.1%H
78.1, MRI. DBT+FEDMMIDBTI1 £ 545 ¥ 45
B ORT9.0% . 76.0%F167.5%(4) . LI
AN bR e, RABH# . FFDM, DBT,
DBT-+FFDMAIMRIZ Wi 3L B0 FIROC il 2k i,
K2, #RE/R, Bikd ikrAUCH KT
0.75, HZERAGI2EE L (P<0.05), HnEH
A R X LI AR 2 WA R L Ak,
ZEHIA B, MRI(AUC=0.935 4)> DBT+FFDM
(AUC=0.919 8)> DBT (AUC=0.916 7)>FFDM
(AUC=0.859 2)>B#(AUC=0.830 8)., WLt
gk R, MRI, DBT+FFDMAIDBTY12
Wik e m TBEMFFDM, H 2 SAH S it
% Y. (P<0.05); MRI, DBT+FFDM };DBT =%
P2 Wi ie 25 5 o4 it 242 B L (P>0.05, &S5,
K3, 4),

1.00¢

0 0.25 0.50 0.75 1.00
1-speclincity
—— DBTAUC: 09167 ~——*— USAUC: 0.8309
~——e— FFDMAUC: 0.859 2 +— MRIAUC: 0.935 4
+—— DBT/FFDMAUC: 0919 8 Reference

2 DBTRHMKZEFEE FBI-RADSH EHROCH &
Fig.2 ROC curve of sonography, FFDM, DBT, DBT+FFDM
and MRI based on the BI-RADS classifications
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&4 DBTREAMGNATZFSHIBRRE. BHEFRENEBESR
Tab. 4 The diagnostic ability of DBT and other imaging methods

(%)
Imaging methods Sensitivity Specificity Youden index Positive predictive value Negative predictive value
Ultrasound 85.6 76.7 62.3 86.9 74.6
FFDM 79.5 74.0 53.5 84.6 66.7
DBT 89.4 78.1 67.5 88.0 80.3
DBT+FFDM 93.9 82.1 76.0 90.6 90.9
MRI 95.4 83.6 79.0 91.5 95.3

x5 DBTREMMEFEMAUCHHLE
Tab.5 AUC comparison between DBT and other imaging methods

Imaging methods Z value P value

DBT vs ultrasound 7.36 0.006 7*

DBT vs FFDM 4.89 0.027 1*

DBT vs DBT+FFDM 0.69 0.404 8

DBT vs MRI 0.02 0.900 2
* P<0.05

B3 Zit40%, HEREE, AMELENERRIDC Il %
Fig.3 A female patient with 40 years old, dense breast, (right outer upper quadrant) IDC ||

A, C: Right breast FFDM (CC and MLO positions), a not well-define mass (arrow); B, D: Right breast DBT (CC and MLO positions), a well-
define mass (arrow), obvious spicule sign, easy to make a malignant diagnosis; E, F: H-E staining and immunohistochemical staining (HER-2,
%200)
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El 4 ZMEESSS, HEFERER, £MFLEIDCHDCIS
Fig. 4 A female patient with 58 years old, scattered fiber glands breast (left), diagnosed as IDC and DCIS

A, B: Left breast FFDM and DBT (CC position), a well-define mass, irregular margin with obvious pleomorphic calcification, both had similar
calcification manifestations; however, the shape and spicule sign showed better in DBT than FFDM, easier to make a malignant diagnosis in
DBT; C, D: Sagittal position of MRI and ultrasound images, with a similar irregular margin and spicule sign with DBT; E, F: H-E staining and

immunohistochemical staining (Ecad-1, x200)
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