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[ Abstract] Background and purpose: The density of fibrous gland tissue is closely related to the occurrence and development

of breast cancer. This study aimed to compare the diagnostic value of mammography, cone beam breast CT (CBBCT) and
contrast-enhanced CBBCT in dense breast lesions of clinical patients. Methods: The study included 80 patients who underwent
mammography and CBBCT examinations from May 2012 to August 2014. The CBBCT and mammography diagnostic results of
80 breasts were reviewed and compared with pathological results. We measured the lesion CT values of CBBCT images before and
after enhancement, and classified the degree and type of enhancement. Results: The area under the receiver operating characteristic

(ROC) curves of mammography, CBBCT and contrast-enhanced CBBCT of the 80 breasts were 0.934(95%CI: 0.855-0.977),
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0.971(95%CI: 0.907-0.996) and 0.975 (95%CI: 0.912-0.997), respectively. With BI-RADS 4b as the critical value, the sensitivities

of the three imaging techniques were 72.5%, 75.0% and 92.5% respectively. The P values were all<0.01. It was showed that most

of the malignant tumors were obviously inhomogeneous, and the way of benign tumor enhancement was diversified. The enhanced

degree of malignant tumor was obviously higher than that of benign tumor. There was significant difference in CT values between the

benign and malignant tumors ( =-4.180, P<0.01 ) . Conclusion: In this study, the diagnosis of breast malignant tumors by contrast-

enhanced CBBCT showed higher sensitivity and accuracy. It has significant value in identifying the benign and malignant tumors in

dense breast of clinical patients.

[Key words ] Cone beam breast CT; Mammography; Breast cancer

FUIRET AE SRR 2 %5 T2 5 3L 0 R A
RIBABYIRR D, Som 3L B LI IE 1
fa ke IR BB K m4~61% 12 L FLIRXL B

( mammography, MG ) 1E R FL R s 0 A (1) & 45
e, BABERRE, SRMBOR IR FE T
7L X 2 A A Xk 7L PR A G HH % Al
HWHIECT ( cone beam breast CT, CBBCT ) 1EN
—METBFLR =R R, B R
23 () o3P e M A T [ AL, AT A4
Z A S FUIRNFRIERS , ek A g B AN
JiaE, I AR S BAR S DL A A T HY 0
Hiti o AW R Rl MG . CBBCT - %
CBBCTHE s A A6t B BUR K FUR G R g2 &
FLER AL IS AE A, FRITCBBCTHY i A 25 1Y)
I RANA

LR
1.1 lERER

ENTEM S ESEE PRE PNl
BRBefe B R Al (ATt . E2012036) , Ft
A BB RO EZ MR EA . W
Fr2012455 H—20144F:8 A [l i 8252 MG J CBBCT
G A I 19501 B, Hoh8OMIRT & LI AR
4l: @ [F#fHEZMG . CBBCT V-4 K CBBCTHY 3
ity ; @ fFARSIERIFHEIUET ; @ R H
T2ABE ( American College of Radiology, ACR)
201345 SR FLIR 2 Bl 5 8UHE R4 ( Breast
Imaging Reporting and Data System, BI-RADS)
FLBRH IS 2hmife ST HMGIE o h 5k
WRFLIR (M) o HZLABIEA (1£80
MIFLIR ) AN, I a2, Fi%35~66
&, P47 . AR5, A L4sil,

1.2 KWERGZE
1.2.1 MG

K H 3 E HologicZs Fl Lorad Selenia4:¥7 %K
FAEX LR AL, 0] 7L MR 3 47 Ar o =k R
( craniocaudal, CC) MWNAMEHMY ( mediolateral
oblique, MLO ) M8, W Auto-Filterfi =i
TBESG, A3 S B R e kb1 ey 3 I R

HE
X o

12.2 CBBCT

AT P 45 CBBCT M8 2 5 KBCT-
1000, ARFT (RHE) BEIFIR&HRA ™M,
CBBCTHIXZRAT T 49 kVp, & ML SR o4
5 3L 5 (A AR FRURI 2 B AN [R) 76 12~200 mAREFT
., AT B ENENTF AR, Bk IR A
SRAEVE T HI X, B e Sk Ml B, B
KU B EILETLO 3600, HEI10 R4
3001 E& . JefT P, #bkd S LR s 1T
HEORAHG . B TR A i 25 B GE A B AR 7 fin)
FEFIREERE (30 gI/100 mL) , HESHEE2 ml/s,
HEEF90 mL, 5120 /5 #1734, CBBCT
X AREFL A T R R 77 2o 5.8 mGy, &
EMAE PR (Food and Drug Administration,
FDA ) RFMGHi# F & e X FhrifE
L B BTN 3 mGy, PAAFL AN
WAL (CCf . MLOfY ) , A
6 mGy, XFFI2Wi FHMGK AR i 551 1 755 20 Bl 4
B FBR . FDA% AR X CBBCTHIF) 4 #E47 B
WRLE . CBBCTR G L1t 3 EFDA K FEEZK
1A 24 W B A LR R
1.3 BE&aH

EG 53 A K FHACR 20134E 555t BI-RADSH?
(LI o SR A T 2028



(FPBBZEAER L) 2018428 EH 11

809

a: FUBRTILT2MERIAZ; b LR
N LT e B AR 5 3 X 85 e FLIRAL S E A
¥y, ATRRM/N GRS s d: FLARAISUN I
B, XL AGURMERRL . Hrb, afiibFrh
BRI, cMAR BRI, YRR, T
SOMIFLAR MG G Hk A 7432, 7200 2%,
8 A d2k

HH 124 W1 BRI B 144 ey G B i 351 X6 8O 7L
BREIMG X CBBCTEMGHE T F, 4P 4 BRI 2
Wk SRS, LA g B Ui T 8 SR Ry v o [l ot
SOMIFL AR MG K CBBCTZ Wrah 5, ¥ H: S Bt
R AR . RF2 W R BI-RADS
Hxt RRENGTA 4325 . BI-RADS O ARSEE,
T it — R B BEAE A A XS L BI-
RADS 1B ; BI-RADS 20 R 14; BI-RADS 3
JEAERTREME K BI-RADS 4a IR Al BEE:
BI-RADS 4b s FETT 85 ME; BI-RADS 4c¢ M &
JEA] BEAE s BI-RADS SRR REE R ; BI-
RADS 6 A G R UESE . F T BB B [ P AT
CBBCTWMFFE /D, E BRI v B A AH D A BI-
RADSIZWibr#E, ZEAMSE T, BRITARYE LR A
AL RN B G R RES, S5 3L
R X2k K G AL 3R I BI-RADSFHR#E, XTCBBCTEIL
H R AR T2

W CBBCT P-4 G v i 0 e A A T 71
PICTIE K 39 )5 MG R A & W CTE, TH3M
HZMM 2 ACT, ARYE LT bR s 4
REEEHEAT4r25: O Joikfe, ACT<5HU; @ %%
ik, 5 HUS ACT<20 HU; @ " fEFRk,
20 HUS ACT<40 HU; @ BlEswik, ACT>
40 HU, HCESESRETS RIS, ARKHE LT R fExT i

#F 1 SOMIZLARMIZ

Yo A RT3 . O o)tk NN
IRATHER R L 22 5 s @ AL stk kkiRfbA
B5), WA RIRFTH SR 22 55 B %ik,
kG SRk, @ Joitl, kGRS
A 3 Ak
1.4 Git=ahiE

AW TS HE K FHSPSS 18.0 & MedCale 15.0
it E A AT o b . il 2 IR AR RRE
(receiver operating characteristic, ROC ) ik,
FIHMZ T (area under curve, AUC) PFAh
MG . CBBCT V45 J CBBCTH 5 K6 e Xof LA b
JHEE 2 BT AL RE . AUCTEO.5 ~ 0.7 /R 12 Wi fE
PERAR, AUCHEO.7 ~ 0.9 7812 Wi B v 45
AUCTEO.OLL EF/n B WiE P # R . LABI-RADS
Ab AW, TR =2 Wi R R . R
ST FEAS ARG 30 A R W g 1 5 T S CT
AR ZES . P<0.05HZERAGI#E L,

2 5 B

AT AR [ 8011 & 1 8OMIFL IR A
4, BREOERIR (27200, d8m)) ,
7 B350, A7 FL45M. OMIFLIRZ T AR BG4S
RN B A 2SR, B R40f] (IR
SAEE200 . S A IR IEPEREL IR
B RITRREE LB SEPE R AR 1451 S e
N RTINS
@), RArE4ofl CIREF4ER2101] . FENFLIOR
76 o gehef . AL Rk
PRI 2401 . B 1] . AR 161 ) o 80
LR RAR 2 WA R IR L

FILWER

Tab. 1 Diagnostic results of the 80 breasts

Item BI-RADS1 BI-RADS2 BI-RADS3 BI-RADS4a BI-RADS4b BI-RADS4c BI-RADSS5  Total
MG - 4 2 35 10 24 5 80
CBBCT - 3 1 36 10 22 8 80
Contrast-enhanced CBBCT - 3 1 35 4 8 29 80

B 80MIFLIR MG . CBBCTF-# & CBBCT
W2 Wi ok B 5 H B b, 2 HIROCH
& (K1), =&MAUCSHH150.934 (95%CI:
0.855~0.977 ) . 0.971 (95%CI: 0.907~0.996 )

0.975 (95%CI: 0.912~0.997 ) , P<0.01, PIBI-
RADS 4b R W i, =F 2 R E0% 059k
72.5% . 75.0%H192.5%
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Fig. 1 ROC curves for the diagnosis of the breast lesions
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Tab.2 Contrast-enhancement degree and characteristics of benign lesions

Item Marked Moderate Mild Unenhanced Total
Homogeneous 3 3 6 - 12
Heterogeneous 14 6 1 - 21
Rim enhanced 2 - - - 2
Unenhanced - - - 5 5
Total 19 9 7 5 40
£ 3 EMMERCBBCTIERER KR
Tab.3 Contrast-enhancement degree and characteristics of malignant lesions
Item Marked Moderate Mild Unenhanced Total
Homogeneous 5 - - - 5
Heterogeneous 29 6 - - 35
Rim enhanced - - - - -
Unenhanced - - - - -
Total 35 6 - - 40
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Fig.2 Image findings of simple cyst by MG and CBBCT

A-C: CC view, MLO view and locally pressurized magnified image mammograms. The breast was heterogeneously dense, affecting the observation
of small masses. The superior lateral quadrant of right breast showed an oval mass with circumscribed margin, BI-RADS 4b; D-F: Axial, sagittal and
coronal images of CBBCT (slice 2.7 mm), the superior lateral quadrant of right breast showed an oval mass with circumscribed margin, BI-RADS 4a;
G-I: Axial, sagittal and coronal images of contrast-enhanced CBBCT (slice 2.7 mm), the mass was unenhanced, BI-RADS 4a; Pathology: simple cyst
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Fig.3 Image findings of invasive ductal carcinoma by MG and CBBCT

A-C: CC view, MLO view and locally pressurized magnified image mammograms, the breast was heterogeneously dense, affecting the observation of
small masses. The inferior lateral quadrant of left breast shows locally dense and architectural distortion, suspicious for malignancy, BI-RADS 4C; D-F:
Axial, sagittal and coronal images of CBBCT (slice 0.27 mm), the lower outer quadrant of left breast showed a lesion with equal density and indistinct
margin, BI-RADS 4C; G-I: Axial, sagittal and coronal images of contrast-enhanced CBBCT (slice 0.27 mm), the lower outer quadrant of left breast
showed an irregular lesion with marked heterogeneous enhancement and spiculated margin, BI-RADS 5; J: 3D reconstruction images shows vessels

enter the lesion. Pathology: invasive ductal carcinoma
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