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HK: it EHRIIRCT (Cone beam breast computed tomography, CBBCT). MRIK$ A FX
23 #%% (Digitalmammography, DM) R FT I & L iR Ik i B A% 35 (Non-masslesion, NML) K/ AR .
5k AHESTE B A R BT 2019487 H 20194812 F #5374 F B 47 CBBCT. MRIZ DMK ZE 7R
NMLHZ&RBIEL ) BET R, DURBFRRENERME, SAHPearsontSe it =M E Al &
MR R/ SRR A K /N EEAT T HE . 45 5 : CBBCT MRI. DMPTHll BN AR B K424 515 (4.60 £ 1.70) cm.
(4.70 £2.12) cm. (5.75 = 2.33) cm, KEFRIFERKFEN(4.50 = 2.12) cm; =FPEE 7 EFTNER
RN BIRENRA K, =R 7RSS KRB BRI R E R 8r = 0.941, 0.846.
0.609 (P{E39<0.001), HH CBBCTHMll &R R/NE X EHRENERZBR/DMIHEERE. Fi8:
CBBCTHIENMLA/M IR £ 5 FMRILZDM.
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Abstract

Objective: To compare the accuracy of contrast enhanced cone beam breast CT (CE-CBBCT), MRI
and digital mammography (DM) in the measurement of preoperative tumor sizes of breast-
non-mass lesion (NML). Methods: In this retrospective study, the study cohort included 37 pa-
tients acquired between July 2019 and December 2019 with histopathologic confirmed NML
findings. The patients in the cohort underwent all three modalities (CE-CBBCT, DM, and MRI).
The sizes of NML measured from the three imaging modalities were compared using surgical
pathology measurements as gold standard. Pearson coefficient was used to analyze the correla-
tion between the sizes measured from images and pathological specimens. Results: The maxi-
mum diameters of CBBCT, MRI, DM and pathology specimen were (4.60 + 1.70) cm, (4.70 * 2.12)
cm, (5.75 £ 2.33) cm and (4.50 = 2.12) cm, respectively. The sizes of three imaging methods were
larger than pathological specimens. The correlation coefficients (r) between the three imaging
methods and pathology were 0.941, 0.846 and 0.609, respectively (P < 0.001), CBBCT had the
highest correlation with pathology. Conclusion: CE-CBBCT is more accurate than MRI and DM in
evaluating the sizes of NML.

Keywords

Cone Beam Breast CT, Magnetic Resonance Imaging, Non-Mass Enhancement, Breast Carcinoma

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FLIRIE O RN BT 2 BR L A R IR 2 —, FORIWF MR TR BIR 4 EAHEaS, HRW AR
HEasRtl, Jero 00k T e L g, A& S ERESE T3 = RIE R[] [2] [3]. FLMm 50
A SO AT T RETT, v RS AR AR R R PR HIE TR R B A LA Rl
Al EE M, O 2 N T RLIRE R A &2 Wi [4] [5]. W R AT A B LR X ki
(Digitalmammography, DM). & /& Flf L3R {5 (Magnetic resonance imaging, MRI) [6]. #EYGHFLAR CT
(Cone beam breast computed tomography, CBBCT) & — 5t AN H T FLAR AR (18 45, BETR BT 1T A 11 3t
SEIRFLIRGE T BpAE, AN s Kk s Hh 2 [ 7]

FLIRIR AL R INE I PRI AR AT IR ST 77 S IR B8 SR YT RORVEAS Th AL 8 AR A, DR e vt ) B A
KANRFEERE X . S AN[B1H CBBCT Frill & K/ KARARA R /INEEAT X R IE, 45 3 WoR
CBBCT P4/ 7L =0 B A B m I HERf 14 . Wienbeck Z5[9]%F CBBCT. % FLARIT 245 DM it
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DET KNG KARFARBTOIBR BIAR A EAT LEXT, 45 5 BoR =Rl 8 5 75 2 il 2 1R A8 K /N8 3R Ak
FRAFH K, For CBBCT StZia Wi BEAR A K/, hiZE4)(4.3 £6.7) mm, DM fwZf K, fWZ£)(5.3+6.7)
mm. H {7 AR W CBBCT 5 MRI XT3 bk /NI & o6t b o BT I B A6 9% 2% (Non-mass lesions,
NML) 5483 459 TC IR E 20 7, BEAE SCHRIE H MR K2 DM I &996 28 (14 /N 5 K298 F A A B K/
HHES, AT NH UG AR CBBCT, ittt 5 78 70 2 75 At 52 9 28 /Nl & 1) o
ik

2. M5 5%
2.1. ARIIHR

AHITFTRAT) V0 BB K 27 B S J e = B LA PP o 22 SR 2 R e AZ AL v, 1B 35 CS2019(08). AT ey
BEATHBR A CEZ G R . BB Hr 2019 4F 7 H % 2019 4 12 H i & # AR A
22Tk, BT S VIARY AR S & Si(Picture archiving and communication systems, PACS)#r 4 CBBCT. MRI.
DM &, 97 BIATHY5E MRI 25 CBBCT i Se A M LR /m AR 1) NML,  HAaz iz b B R AT
9T, 84 BIZF ARG RIBHEMZ. Hrp 37 HIFDATHEE MRIL 5% CBBCT J DM faf, P4
#-N(43.2 £55)% .,

22. B

CBBCT jif%: i RER T BIT R & A RA R KBCT 1000 #EATFLIRFHE . SEBUNEMY, L5 H
SR TR XA 0 X SRR UK [ 2 8 49 kv, & HLIAYE By 50~160 mA, B LR 52 i B vk 4
FiIFI =LA 5.8 mGy. JefrdEIEsaait, FAmEEG2R0L 2 ml/s (R R E 5T 80 mi FE 5 73 R 77 (t
#3EE, 350 mg/ml), Ja Lk 2 mlfs SBHIEST 40 ml A3 ER K . BESRAS & T AP AAIESS S 60 s 4, —
N R 5 P 18 BERAGE 7 S %o 59 — MU R AR A T 3G 5 1 6

MRI Hif%: KH GE Discovery 750w 3.0T i i FLIRAY f 8 itiiE FLIE & F AR RELR el . R85 HUAT b
£, XUMFLIE AR TE TR N . Hf75 LS8 : FGRE TIWI: TR640ms, TE 7.6 ms, #LEF 320 x
320 mm, HiPFE 512 x 512, Z)F 4mm, ZEE 1 mm; JEWi#0H] FSE T2WI: TR 2587 ms, TE 85 ms, fiEF
320 x 320 mm, JHFE 512 x 512, J2/E 4mm, Z#E 1 mm; SRR AR AR F 5] TIWIE: TR 3.9
ms, TE 1.7 ms, L%} 360 x 360 mm, 4E[F 512 x 512, /5 4mm, 25 1 mm; ~F4 )5 i AL i i,
AR 0.2 milkg, JESHRZE 2.5 mlfs, XJ GRS 5e B 5 SZ BRI DL 2.5 ml/s ey 41 20 ml A3 £ /K

DM f#ifg: &M Planmed Sophie X Z AL FUA SIS AL K N AMURIL | o AR LR A 55
FERJERE, R AIALES E B S A SR I B

2.3. EfgaHh

T CBBCT & MRI B, JeRAL S RO ER, DM Sk RAL K A AMUARH s 20 550 B AR K
Ny EFEERARLEHEAT 20T, AR T A 2P DN 22 (1 5 K ARy b, LA Pearson AH G 734X =il
R B TR D A i K A% 50 BEAR A e K ARBEAT A 2347 o
2.4. IRIBHAF 54T

KWTREARARIIZ 10% 4 FEERE 2. ALK, AR, 4 um LR, FATHAR -
(Hematoxylineosin, HE) ey, ST 3 i3t — 2547 40.9% 41 214k 2% (Immunohistochemistry, IHC) 434t 3% 2012
JiR WHO 12 Wibs i u] i BEL2H 2123047 40 2
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25. GiHESW

Fi A Gi it 7 M7 Fi SPSS Version 25.0 (IBM, Armonk, NY)X} 5465453470 #7. CBBCT. MRI.
DM K 357 il o A8 K/INRF & IR 0 A, 85 R CA(H8 £ Wi RE R . IESTERAH R Hr R H
Pearson FHIEA3HT . FHORREL r BRI LREZ LA RK R, r KT 0B MERE L IEFAX, r/hF0
RPN RGP 1, AN SRR, r (AXHERGET 0 B RBPIA
B LT ARG R, r AXHE KT 0.75 B UCH AN B B A IR LA L R P<0.05 B
Bz Lo

3. &R

CBBCT. MRI. DM FIril &35 38 e R AR - S48 23 51 9(4.60 + 1.70) cm., (4.70 + 2.12) cm. (5.75 + 2.33)
cm, KAEFARIRAT KRR FHME A4.50 £ 2.12) cm. DIARJE KIETARB B A & brE, =g
EFTIN R AR KN BEFR AR, CBBCT. MRI. DM FR A8 K /N 595 BEAR A K /N AE e R 500>
54 r=0.941, 0.846. 0.609 (P f}<0.001), FL+H' CBBCT J MRI Frill &5 48 K /N 559 B bR A K /NI A
REHIIRT 0.75, FoR ZF Frill S 2 /NS5 BAR A K /NE BEAR DG,  H CBBCT Bl A8 K/NEE Ry
BT RIRRR A RN 1 B 1) ARARREIA LR F R NE 2,

Table 1. Lesion size by histopathological gold standard and different imaging modalities
# 1. KIEREFRASTRZERENEHFT RN 74

iR NAN (1)

(X+SD) r P
CBBCT 4.60 +1.70 0.941 <0.001
MRI 470 £2.12 0.846 <0.001
DM 5.75+2.33 0.609 <0.001
P 450+212 — —
8 8- 8
64 61 64
5 —
@ 4 & 4 = 4
a = =)
24 24 24
0 I 1 T 1 O T 1 1 1 O T I Ll 1
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
NN VN N KARbR A e K A% PN VIS PN

Figure 1. The scatter plot of CBBCT, MRI, DM measured tumor sizes corresponding to histopathological size

1.CBBCT. MRI. DM #ZE il EMEX/NSER BRI ALRFIRE K NHEX MR SE

REAL ARG — N KA bR A B KA, WAk k54351 CBBCT, MRI, DM Frill &% 25 K/, &AW, CBBCT
R 2 2R MRI. DM B/,
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Table 2. Histopathological characteristics of 37 patients with NMLs
7= 2. 37 BIFLARAE IR VR T B E MV AH LR IR

Wbt (n = 33) RN =4)
S R AL (9) AU E NI LIRE Q)
S SR & IR 5 (9) SRS A R (1)

RiEM S (14)
FHEPE /N (L)

4. 7Hig

CBBCT i R F &K B H @i =485 A S mEE, ferilk DM IR H A 5 EE T
A0, SRAN MRI AR R ES A0 IRI B, 108 4 s LR KA R 110 R RS R e 5 FE 9] [10] 0 ASHF Fu 45 S
7~ CBBCT Frilll & AR Fi i8I K NE MRI J DM B #2305 KR EEAR 4, H CBBCT BA % 12 Wi Al RE,
AL AT Al NML 3T 1%

ARETAEF VAR AL RN AR TF AR BT RIS H K, RIGETF RGN —AHE 85, N
FUBEIGIR T 28, BB sT SORVEN S AW iU 4R EE 2% . AW SRR SRR T RO PN At
RECIST 1.1 Xf i K /NEEAT PRl iigs /N & A Kb i AR 2 e o ARBIF T o =R AR A &5 7
FTIE NML KNSR R K. NML A IR &, B FA8 5 I 5 R 8] 0 W il 5t
HCK LR/ IN U B (A PR A T P i AR o AH A T 1], RIEAR AR AR /R AR IR i R v] 5] b
ARG, HEAR BT bR A BR B R . BEAEIEFC[6] [12] [13]3IE MRI 5 g oK A7 B /N A 56 2R
AT 0.5~0.95 [A], ABFITARN 0.846, 5 iRtk yaEAHAT. Rominger 45[14] &% Fallenberg %5[15]4
FLAHT MRI A 993 28 K/ 5 DRLEE T 5 TRk Rk A RIS 1) S s e UK, e b 5 400 4 2
AU SR S A A A P RS S DA I, R R ok R b T oK BT SR ) A — R A
T 5 A R v B o i it e B4 SCBR[16]45 H DM X b R/ IMIGA 2 bl T 2 3 P2 7 B e L B
SRR E S, MR SR B AR B BN, HARIR B o IR U8, AR ST S ) R OR .
AT 5458 B CBBCT E1Rf NML K/MH#H: MRI A2 DM S RER ARG FRbRAS, H 2L, X2
HF#5 NML & IF85404:, CBBCT RERE on sk (1930 Bl g BoR B L ITa R, WRe 28 & I HERR VP45
AE RN M FL M AR /NI B 5 AR M 1 SR AR 22 [16]: WA B IiRa R/ i As ik 7 SR
A MR ERM K. 15 . (Rl T ARHEANIEEIR D, WA &P K & R I 7 2Kt
®o

AR FAFAELL RAE Soiidt: 28— BT NML RIUREAL, HAR PO R G 2 VR
i, WMEEARERN, SEHT REEARGEN 7. B, iz 2RO RS R, BRI R LZ
BeA W, DS E MM 4R, 5= CBBCT &&#Ha, EWINE LInKiZI IR L2 k&%
WA, ABEFE O CBBCT M 7t i THERI By, 04 5 77 AW A S I R 50

5. &hig

X NML KNEARFT A, CBBCT Ml & f#ERa T =T MRI )2 DM, aJ/E N AR S NML ) 5 2
ATk
E&InE

[ % & 5 0F & B H (2017YFC0112600, 2017YFC0112603), | 74 Il il Z& B % i} i (220170445,
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720180643, 220190799, Z20200784), | P4 HhH AE BUMELA BE )42 7+ 0T H (2018KY0124); | PE52 4 1=
KRR ZERE A A Oy TR LRI ZRARR) s T PR R 7 B e g = B AL 34835 B 22 B (B2 %
AR FHD o
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