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[Abstract]  Objective To investigate the diagnostic performance of ultrasonography (US) and
mammography (MAM) for breast lesions. Methods The US and MAM imaging data of 1 083 patients with
breast diseases in Shunyi Health Care Hospital for Women and Children in 2007 -2014 were retrospectively
analyzed. The patients were divided into 4 groups: <40 years, 40—49 years, 50-59 years, =60 years, or the
patients were divided into 4 groups of I —IV based on breast density. Pathological diagnosis of the lesions was
set as the gold standard, and the BI-RADS grades 4 and 5 of US and MAM were regarded as positive results.
ROC curve analysis was used to evaluate the diagnosis performances of US and MAM. Kappa test was used to
evaluate the consistency of US, MAM and combined diagnosis of both. Results All patients had definite
pathological diagnosis, including 386 cases of breast cancer and 697 cases of benign diseases. Among 386 cases
of breast cancer, the sensitivity and specificity of US alone for diagnosis of breast cancer were 93.0%
(359/386) and 87.8% (612/697 ), and the sensitivity and specificity of MAM alone were 76.2%
(294/386) and 92.4% (644/697), and the sensitivity and specificity of combined diagnosis were 95. 1%
(367/386) and 82.6% (576/697). With pathological diagnosis as the gold standard, the Kappa values of US
and MAM in consistency test were 0. 782 and 0. 701 respectively, and the Kappa value of combined diagnosis
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was 0. 734 (all P<0.001). The areas under ROC curves of US and MAM for diagnosis of breast lesions were
0.904 (95% CI; 0.885-0.921, P<0.001) and 0.843 (95% CI. 0.820-0. 864, P<0.001), respectively.
US was significantly superior to MAM (Z=5.930,P<0.001). In 4 age groups, US had a better diagnostic
value compared with MAM ( Z =2.549, 5.332, 3.584, 2.031, all P<0.050). US and MAM had an
equivalent diagnostic value for lesions of grade I breast density (Z=0.178, P=0.859), while US had an

significantly better diagnostic value for lesions of grades I , I and IV breast density (Z=2.129, 5.847,

3.437, all P<0.050). Conclusions

Both US and MAM show a good diagnostic value for breast lesions,

while US is more effective than MAM. MAM combined with US is recommended for women with dense breast in

clinical practice, in order to improve the detection rate of breast lesions.

[ Key words] Breast diseases; Ultrasonography ;

BEA Lo PEFL s f e B 4 v, L B ARG AN,
PRIEET AR R 7 A2 % SRy iz A ] A E AL
FUIR 22 B B0 12 A 80T 23 0 B 20 S 41 40K A
(core needle biopsy, CNB) 5 H CH: G 44Uk x| SR
T, SPL A P T X e Ay A LI 722 14 & B2 W
R R IR AR, MRS A IR R )
I, 53 530 %ok L 4 1 o 72 RS A e 1412 W B
AR B BURAE . ABFFORERT R0 G 2 512 12 1B
RORIEATVRAY , LAARI 9 25 X6 LI 28 I AR RE

TR T

— g4

Bl R 43 B 2007—2014 A [8] , FE 6 AT X X
YRR BEFLIR TP 2 CNB BURE, ELAA B A5 B2
Wi 1 083 9l £ Pk ZL AR A8 BB 3 e kL, BRI AR
22 ~88 X HAEWY 48 B, BT A H AR HL
LWIRTHFL IR A A FLIR X BRI
R FEXT G2 50 R 4 4, Hirh <40 % 40 ~49 % |
50 ~59 % VU e =60 % 44530 5 11.6% (126/1 083) |
46.9% (508/1 083) .29.2% (316/1 083) Fl 12. 3%
(133/1 083) ,

= FLARER A A v

FLIRAE PR O vk S IR Oh U P 2 FLR
BIRTE 5P (2013 W), R A6 GE S60
IS (LR ZE 9 ~ 13 MHz) #1708, B
V- FMo7 sl M7, 7853 7 58 SCEL XSS, Se LA FL Sk
St BRI, Z R R A Y
SRTRA S DRI A i 58 B ] e A e B
WRELGEE I, & B b X g A X B A, W
FORIEALE K/ NEGE A B RS A
TCESACAE SR 5 I R 0 2235 5 7 SO 45 A P 35S
QS8 BB 3 A ) B A, I 2238 A 1 i
MBS, FUNRAE PR A B 28 30 51 5 2 2R TR — 1%
%, LIPRUERIF 5T 1o 72 OB P2 s 45 i — 20k

= FLR X &R

FUIR X kA kS B EbUEh S 2R E

Mammography ;

Diagnosis

LIRFEM S5 HIE (2013 B Y R FE GE DS 4
BFALFLIR X JEHL, H BTSN 2L 5 9 S 7
KAWL, W 1 Se AR R AR 35 A X L
AT R P AR LR B B A JE
GER K AT TS A A FUIR X ZRAG A 2R H A — 1%
2 LMAIERFGE b B X RS Wik 25 1 —3ohk

DU LIRS A X ZRs bR

FLARER 75 A1 X £R12 Wi 2 I8 38 B AT S 4
BI-RADS 43 Zepnifie, Hor X 2R 45 f0 435 AR AR 40 18,
I ~ VESBUCEIGHR A iRk Al 25 iRk
RIS B %1412 M BI-RADS 1 ~3 20 LK
BLPEZE R BI-RADS 4 ~ 5 2058 R Wtk 45 112 |
R 4 2L IR AR % G AR B 4 N (A
22 BB HE SRR AL, T ~ VES S
7.1% (75/1 061) .18.1% (192/1 061) .66.9%
(710/1 061 ) F1 7. 9% (84/1 061)

T FLRRAE CNB 2 Wi 7 i

JITA B LR 728 1) 2 S 6 2 2 UG A 24 e
SIS F AT, HA 45T RHEE GE S60 #EH
WY, IR F U 4 [ 3G LUK A e (SR
BARD Magnum) . JIT A FLARMA KL (04 OB 34 He [ 5 1)
R P 2 DA PR = OS2 B, o B2 s, LG UE A
5 o A R LRk 2 0 6 2 UG A B AR K i — 3K
P, BT B FRIR S SR E . T s
PR R 2% M Z K 5 ml 78280l 5 R 28 G
J7 R AR N AT R R R R, LA 146G ~ 166G 25t
G R T ) 5 R P R S 7 A T R — - T A AR
SRWEIEHE, ElAEAT ST, RIEUR LR
213 ~4 25, IR T BT 38 1 FLAR I R B S ASERL,
B LURUL 4% (IS 2 I , EA T SO B2 T

NG ET

K SPSS 13. 0 1l MedCale 11. 4. 2 b 47
Giitordr, LUREZ W &4, SR H Kappa Ko
TEMEE A AN X Rk A 50 B2 W 10 — BobE SR 2
W # T AE F# {iE ( receiver operating characteristic
ROC) £k 2 M FLAR AR 75 F1 X ZRAG 25 A2 T 3k g
P15 ROC #iZ N &L 95% 1, LA P<0.050 K



rh AR B i (FL TR 2016 4F 10 H 45 10 %5 %5 5 ] Chin J Breast Dis( Electronic Edition) , October 2016, Vol. 10, No. 5

- 297 -

EFAGIFEX,
& R

— FLIEHE N X RS gL

A 1 083 {3l £ 3 ¥4 B A 1 s B2 W, Ho v
FLIRIRE 386 1], R PERR 697 6], 7E 386 141 7L I
BFE T R X R R B A2 W T M A
359.294 367 4, 7 697 i Bk B E S X
LI WE A2 W M 5 54 612,644 576 1Al
(£1),

R 7 SIS WL B %) R B R S B A S
93. 0% (359/386) 1 87.8% (612/697) ,X £ iz
WL R A g R R R R B 43 R 76. 2% (2947
386) F192. 4% (644,697 ) , Wi & W4 12 W7 2L Ik 9 11
HHURRE RN S B 4 ) M 95. 1% (367/386) Fil 82. 6%
(576/697) . LIREIZWT A G e, 8 7 F1 X 2k £
SRR — B K 5 Kappa {8 4351 4 0.782 Fi
0.701,P #<0.001, W & Bk & 12 Wi 1) Kappa {H N
0.734,P<0. 001,

1.0

0.8

0.6

TR

1.0
0.8 -
0.6
iE ’j
=
S 04f N
— M A
—— X&kfidr
0.2 0.4 0.6 0.8 1.0
1-Rp 5

F1 FLBBEER X Lk sl ZIRA 2 WEs R (6))
. . FRH T
et i BLPER
B
+ 359 85
- 27 612
X 2
+ 294 53
- 92 644
X RS
+ 367 121
- 19 576
At 386 697

T FLBEE A X 2R AN [ AR i A ST X 2 Y
WAL RE S B

AN TRIAF I 20 A 5% 6F G2 8 75 F X 22 T 1) ROC
M ILIE 1, GnlE prs , #8875 F X Zeta 2 X T A8 [A]
AE IS AT X G SRR A A e i, B
MR A2 TR ROC T4 R 1r ALk 0. 904
(95% CI:0. 885 ~0.921,P<0.001) ,X ZkiZWriY

— A
— XZkHids

1.0
0.8+
N 0.6
\E’g
F04r
— WA
—— X&Kd

0.4 0.6
155

0.8 1.0

F:a~d B F<40 B 40 ~49 & 50 ~59 B FI =60 2 AR B I X ZRI2Ii [ ROC 14k, ROC FRZIXHE
TAEHREITZE ; AUC 2678 ROC HIZR R A a R A2 AUC 9 0.916,95% CI:0. 853 ~ 0. 958, P<0. 001 ,a K1) X £ki2 Wt
AUC 4 0.796,95% CI:0. 715 ~0. 862, P<0. 001 ; b & F# A2 W7 AUC K 0. 880,95% CI..0. 848 ~0. 907, P<0. 001 ,b Ky X £i2
W7 AUC 4 0.771,95% CI:0. 732 ~0. 807 ,P<0. 001 ; ¢ EI{#AF 2 WF AUC 2 0. 909,95% CI:0. 872 ~0. 938, P<0.001,c Ff X
W AUC 24 0. 853,95% CI:0. 809 ~0. 890, P<0. 001 ;d &I /Y 18 72 W7 AUC A 0. 896,95% CI:0. 832 ~0. 942, P<0. 001 ,d [&l
Y X £ki2W AUC 7 0. 877,95% CI:0. 808 ~0.927, P<0. 001 ;4 4 8 2 Wi M T X £k, Z2=2.549 .5.332.3.584 ,

2.031,P ¥1<0. 050
E1

ANTR) ARl L LR B R RS A X ZRIZ BT ROC T2k



- 298 -

AR IR 2% AR (FL T R) 2016 4F 10 A 48 10 %5 4% 5 3 Chin J Breast Dis( Electronic Edition) , October 2016, Vol. 10, No. 5

ROC £k F ALk 0. 843(95% CI:0. 820 ~0. 864,
P<0.001), #HERIZW M ER T X Z(Z=5.930,
P<0.001)

= FLBREE RN X X AN ] B A4 5% B 41 B 5% %)
S HZWLe AT

AN )L AR 55 B F 5 6 G R 75 R X 2k A
) ROC & ILIE 2, W& Fros , #E e Fl X 2k A Xf
TSR B A% B 1) 2L s kb 3 A B iz W L
LR LRR B AR 43 0y 11 B2 2568 75 R X 262 W i (B
A, ROC 4k T3 5124 0. 907 F1 0. 904, M3
A 22 RIS F X (Z=0. 178 ,P=0. 859) , 1fii i
PRk TR TRE AN IV B 3588 75 02 W (5 3 5
T X 4 (Z=2.129,5.847 .3.437, P ¥ <0.050)
(E2),

i@

AR X A A LRI 12 W ) e HLAG A
XFFLIRIA AL KA BAF IS WARCR . SR P A £ 0d

1.0
0.8 -
i 0.6 -
#
¢
#0471 N
— A
— X&iGA
0.2 0.4 0.6 0.8 1.0
152
1.0
0.8 -
BN 0.6 -
#
B
F04f s
— A
—— XMy
0.2 0.4 0.6 0.8 1.0
1-45E5

FHFATATAE R AT, J0 o T 80 M iRk B 45
I WHBURREE | BE S HERM SR At AR A0 e BH R
UL IZOYNE SR M IR ACEAS TR R =2 i
TIRENT LA A 95 728 1 KW 2 i Ak s . FLAR X
LRAG A H N T 40 2 Je UL Bttt T g i R L
a8 ARG A2 W A (8, LA, REGE XT i A A A
AU S AR 2 T

AR FE 6 A0 5 T S XA % 4 fe e L AR o o0
2007—2014 4FHA M & X 2k 2 45 8 Sow # iz
Wi 1 083 il B (TR E T o0 b, M 2 W FL AR
T HURE & T X 48[ 93. 0% (359/386) X 76.2%
(294/386) ], MHEFBEART X £k[87. 8% (612/697)
. 92.4% (644/697) 1, Wi BG4 FH RE IS 4 v AU
[95. 1% (367/386) ], i 45 5 & [ 82. 6% (576/697) ]
HETFME, KA ROC 1R H & B0 % 7L Ao
AR YA B 2 W 1, ROC #h 8 F 1 A4 91
0.904 F10. 843 WA BEAL T X 4k, TEA A AR 4 20 [
BATARE] T AR SE R, Li 20 i 9T th % B

1.0
0.8 -
i 0.6
B¢
® 041 .
— A
—— X%t
0.2 0.4 0.6 0.8 1.0
1455
1.0
0.8 -
N 0.6 1
=
F04f s
— M
— XZHidr
0.2 0.4 0.6 0.8 1.0
1-FE57 B

Hra~d B AMCERNGIIRL T AR AR T | 2 i i pA 0 T S8 R siess A AL IV 8 58588 75 R X 21 ROC 4k,
ROC /R ZiA#H TAERHERNZE ; AUC /R ROC #hEZE T A ;a BB 2 AUC 2K 0. 907,95% CI:0. 817 ~0. 962, P<0.001,
a [ X 2 AUC M 0. 847 ,95% CI.0. 745 ~0. 920, P<0. 001 ;b [F &8 752 W AUC H 0.907,95% CI;0. 857 ~0.944, P<
0.001,b 1 X Z5i2 W7 AUC K 0.904,95% CI;0. 854 ~0. 942, P<0. 001 ;¢ EIAYHBFS 2 AUC H 0. 895,95% CI:0. 870 ~0. 916,
P<0.001,c EfH X &2 AUC 0. 807,95% CI:0.776 ~0. 835, P<0.001;d & (#7512 WF AUC 7 0.943,95% CI.0. 870 ~
0.982,P<0.001,d 1) X Zi2W AUC 24 0.700,95% CI:0. 590 ~0. 795, P=0. 004 ; B A4 4351 g 1T 5 288 75 1 X ZR32 Wr(EAH
B ER RGN, 2=0.178,P=0. 859, M A4 BN T 3 TSRV 8 5 47 2 Wi 906 T X £8,2=2.129 5. 847,

3.437,P ¥<0. 050

2 R[EINRAAR S R A FLIRPO A A X 2T ROC ik



rh AR B 2 i (FL TR 2016 4F 10 H 45 10 %5 %5 5 ] Chin J Breast Dis( Electronic Edition) , October 2016, Vol. 10, No. 5 + 299 .

FRIZWI N BUREE R R B S T X £, 2R A5+
B PIEBCA M ARSI S 2 W U L T Zhao
218 B RIFSE R P 12 W A BBURRE AR SR R A T X
2 (FURE .95.9% L 88.5% KR RF .66.7%
57.9% ) , B KA 2L AR B2 W AR T
U MEAh A RFSE R IR, = 4ER R LG S B 12 B
PEF X £, ROC HIZE T mAL55 0 0. 901 i1 0. 841,
ZRAGIHE XY AR S Ll g 458
L, AW IR BE A T ~ IV BE P 5 e v ok
92.9% (986/1 061 ) , $&7~ FLAR M 75 A6 25 X 550 %% Al
FUIR EA AWt . ik, X EUsE R FLIR
2 LI PR IS I A8 e 5 X 2R AR A 1 [R] s 45 5
PR, BERE AR LR AR ARG 2 SR, FLARER
KA XA E B I B AR KO ZE R B, R X LR
AEPRTIS W 250 F & M AR R IT A B A
HERRIZWT PRI IIfs PR 52 18 wp 7 7 J 88 7 S AR = Uil
LRI e 2 4%, AR L B 7 A A o i

X LR A R T R R4 Bt M — A IR S
FrARES BRI FL AR SE TR A I & T B, P 2 R 0K
EZH T R FLIR X &ififr, K2 B RA WP T
AR BT A TR RGO SR, X X FLR G A 12 W 1Y
SRR A2 FAAR S5 S e A A, v e L Al /S LR
IR | DR B X £ 0 A ml BE A T
Tt SRR AR A A R B0 AR IR AR A 12
SR, FEE RS X Wil b iR sy T ~ IVEE,
A3 ARG W AL /D AR AR R 22 R R TR ORN B
R 25 R BR AR AR T EE A1, TR I An
IVEE @S MZW N ES &S T X &, 278 A %0
SR, PR EFE VO TTEE TR IR AR 1
AR L FEFARZEEL , I T 75 A X ZRi2 KR
A—E R 1 T RE A R AR U5 /0 B 7 R X 2k
IR ARAHHE = (A2 Wi R R, oI RE Hh T 680 D A 1
A 24 5 055 5 T RE RNV 8 34 R A2 203 R e v
AREXT X A2 Wiz ma e, AT ™ S8 P (12 Bt
P F RIS B AR S O A A H A 335 L AR g
) X LR 0RE, o ik 81. 0% R kEAE X £6 A
R LS ARG i A T RN IV R
i589.0% ", Berg %N X TR AR SR & BN
AR 7S K A RE 05 2L K R i 0. 11% ~
0.72% , Corsetti 25" A}y 2025 RUFLNR 7 A5 b 45 4 4
75 1] DA [E] 39198 (interval breast cancer) & 4z 3% &
N5 BB R FLARAR S B KF,  H AR —TRE AL
ST IR T X A A Fll X LR 454 e it I oy 28
x40 ~49 2 Lot i A ROCR, A R S b A
57.7% Wt M BeE TSR (M EERIV ) | WF 5T 45

R, S B, E RERXEESIURRE

FAoR AR X L0 £ 455 A R A, RERS AR 1L 2%
SEINAN TR A T T 8 o s 2 A B A0 ST L e A
W AR 5T IR AN IV R RO 5 BE 5T 4L
74.8% (794/1 061 ) , $7nifi PR _EARK—H 70 i # fig
i A P ARG PR A

L5 i BRI XL LI A 1 A B Y
W E, A 2B ER LT X 2, R
Pl PP L R s R L o) e v, A DAL R S5 ke rh o T
BURTIFUR T8 X ZeA & i L ali 45 & ka4,
PASR i FLBRR AL G 5

Z % x #t

(1] sEyUEDSFAE L LE R 2. S EUE 2RISR
SR (2013 Bi2) [J]. HEEIEZ AR, 2013,23(8) :637-684.

[2] American College of Radiology. Illustrated Breast Imaging Reporting
and Data System (BI-RADS). [ EB/OL]. [2016-04-20 ]. www. acr.
org/ Quality—Satety/ Resources/BIRADS.

[3] LiJ, Xing P, Feng L, et al. The value of substratified imaging
assessment with mammography and ultrasonography for Chinese women
with palpable breast masses [ J ]. Breast Cancer Res Treat, 2014,
144(2) :391-396.

[4] Zhao H, Zou L, Geng X, et al. Limitations of mammography in the
diagnosis of breast diseases compared with ultrasonography: a single-
center retrospective analysis of 274 cases[J]. Eur J Med Res,2015,
20:49.

[5] MR, 528, MMl 55 5 S X ZR B X FUIRR 12 W A1 4 BT
FE[J/CD]. ARG R BRI %5  HLF R, 2013 ,7 (17) :7838-7842.

[6] U.S Preventive Services Task Force. Screening for breast cancer; U. S.
Preventive Services Task Force recommendation statement[ J]. Ann
Intern Med, 2009, 151(10) :716-726.

[7] Perry N, Broeders M, Wolf C, et al. European guidelines for quality
assurance in breast cancer screening and diagnosis. Fourth edition--
summary document[ J]. Ann Oncol, 2008, 19(4) :614-622.

[8] Lauby-Secretan B, Scoccianti C, Loomis D, et al. Breast-cancer
screening --viewpoint of the IARC Working Group[J]. N Engl J Med,
2015, 372(24) :23532358.

[9] Bae MS, Moon WK, Chang JM, et al. Breast cancer detected with
screening US: reasons for nondetection at mammography [ J ].
Radiology,2014,270(2) :369-377.

[10] Berg WA, Blume JD, Cormack JB, et al. Combined screening with
ultrasound and mammography vs mammography alone in women at
elevated risk of breast cancer[J]. JAMA,2008,299(18) :2151-2163.

[11] Corsetti V, Houssami N, Ghirardi M, et al. Evidence of the effect of

adjunct ultrasound screening in women with mammography-negative
dense breasts: interval breast cancers at 1 year follow-up [ J]. Eur J
Cancer, 2011, 47(7) : 1021-1026.

[12] Ohuchi N, Suzuki A, Sobue T, et al. Sensitivity and specificity of
mammography and adjunctive ultrasonography to screen for breast
cancer in the Japan Strategic Anti-cancer Randomized Trial ( J-
START ): a randomised controlled trial [J]. Lancet, 2016,
387(10 016) :341-348.

(Wk H 199 :2016-04-26)
(A 501

T RAE AT J/CD ). P AU IR 2 & . TR ,2016,10(5) :295-299.



