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[ Abstract ] Objective: To evaluate the diagnostic value of the diagnostic performance of abbreviated breast magnetic resonance
imaging (AB-MRI) in breast diseases. Methods: Patients with breast disease at Jilin Province People’s Hospital between January
2022 and January 2024 were retrospectively reviewed and analyzed. All patients underwent breast magnetic resonance imaging
(MRI) using the full diagnostic protocol (MRI-FDP). Based on the same imaging data, three simplified protocols were reconstructed:
first postcontrast subtracted (FAST), diffusion-weighted imaging (DWI), and a combined FAST+DWI protocol. The examination

time and diagnostic interpretation time of the four protocols were compared. The diagnostic interpretation time, a continuous
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variable, was compared using one-way repeated measures analysis of variance (ANOVA). If a statistically significant difference was
identified, post-hoc pairwise comparisons were performed using the Bonferroni correction. Using the pathological diagnosis as the
gold standard, the diagnostic performance of each protocol was evaluated. Sensitivity, specificity, and accuracy were calculated.
Receiver operating characteristic (ROC) curve analysis was employed to compare the differences in the area under the curve (AUC)
among the protocols. Categorical variables were compared using the j” test, and inter-observer agreement was assessed with Kappa
statistics. Results: AB-MRI (FAST, DWI, FAST+DWI) significantly reduced the acquisition time compared to MRI-FDP, with FAST
being the fastest. The interpretation time for DWI was the shortest, followed by FAST, with FAST+DWTI at a moderate level; all
were significantly lower than that of MRI-FDP (P<<0.001). The AUC values (95% CI) of the four MRI protocols (MRI-FDP, FAST,
DWI, FAST+DWI) were 0.978 (0.953-1.000), 0.920 (0.876-0.964), 0.925 (0.882-0.968), and 0.944 (0.906-0.982). The differences
in AUC between MRI-FDP and both DWI and FAST were statistically significant (P=0.020 and P=0.011, respectively), whereas
no statistically significant difference was observed between MRI-FDP and FAST+DWI (P=0.108). Among the three protocols
FAST, DWI, and FAST+DWI, none of the pairwise comparisons of AUC showed statistically significant differences (all 7>0.05).
Conclusion: AB-MRI shows no significant difference in diagnostic performance compared to the full protocol in the differential
diagnosis of breast diseases. The integrated FAST and DWI approach significantly shortens both scan and reading times, positioning
it as a highly efficient and reliable clinical imaging modality.

[ Key words | Breast disease; Magnetic resonance imaging; Abbreviated protocol; First postcontrast subtraction; Diffusion-

weighted imaging

FUNRIEE 22 AT Je 4 BR AV B o i L A v
FobggE R SCAET R B A T e g ) LA
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[ N AMIFFE N G AB-MRITE L 98 114 075 25
ARJFM . 5HAMZ G AR AN LR EZ, it
FHFFE I iz TR 45 R 5 W MR 4 751
SERNEAFEEN A2 5 10 L SR, X e
FEIFAREAIR T AB-MRILE ELAR S ) FL IR PR B
ACAE TR I ER AT SE0E, ARG B RS TEEAS
AB-MRIZEZLAR B E PR IZ W T AL RE

1 BRI ik

1.1 Rt

[A1JE 43 B 20224F 1 H—20244F 1 A 7E 5 M
NREBEHTT 2T FIEMRIG A B E . WA
b O 18JA5 UL Btk @ Fra Adl
BEWARFREAEEIES, BARFN R
PESOGER BE IS W EE s B I IR KR %
BLoERE TG, AT R0 . HEBR AR E .
O MRIKEAFO H ARkt il s k.
A AT T SRR HRITE . @ SFHE S
HEMG T thse, KikzWiE; & AT iR
ol LI SRR AR BRSO R . ARG SR A
M N REBEEEZ B SVrn] (At b g
2024003 ) .



(HBBERE) 20255534556

657

1.2 7k
121 #d7z&x
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28 Z e AR, VAR kRl AR 2R IO 4
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Wit = 4B [ TIWUFES) (6], &5
min ) 5 JARALE W0 ] = HERRE M I TIWIF
H1, HESEAI TR Z Y 14.5 min,
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SERAIETH] (8.6% ) , /INEHE2H] (2.5% ) -
KM A A 55 £F 4 BRRE 169 (o R PR AR 1
23.5%) , FENILIRIE 126 (17.6% ) , ik
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Fig.1 The flow chart of patient inclusion and exclusion criteria
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Tab.1 Nature, pathological types and distribution of breast lesions

in 149 cases

9 AL BT R B S T 1%

AN % B %

SRR 81 100.0 54.4
B 45 55.6 30.2
AT A 27 333 18.1
B PR A S A 7 8.6 47
NS 2 2.5 13

R MR 68 100.0 45.6
YL 16 23.5 10.7
A PE R 16 23.5 10.7
FENFL IR 12 17.6 8.1
LR A 3 4.4 2.0
oAty R AE 21 30.9 14.1

22 AMAREKEARIAMIRRERAKZS
W7 A 2 AT B O LE R R

B FL JEMRI-FDP . FAST., DWI X
FAST+DWI 455 22145 B 0] 43 5 422 min
50 s. 2 min 58 s. 3 min 5 s/6 min 3 s, S5MRI-
FDP#H tLFASTEH .8/ T MG R SRR, R
LT/ 17 88.5% ( MA22 min 50 s %22 min
58 s) ; FAST+DWIA & R AW [H] Jak /> T
73.2% ( A\22 min 50 s45%5 26 min3s) .

FEB R WikE R i, R R B Ry
225y AT R B0 4 LRGN 3 AL TR) 25 5, R ik
P [R] HE 3% i Bonferronids . BRIEAG I 45 s
P=0.078, i EERIE X FRiB . RA—IGEER
W Ty AR T T s . 4P R ESA
it X (F=25 087.2, P<<0.001) . MRI-
FDPJ5 0914 A i (6] 2 3% K FFAST. DWIX
FAST+DWIJ5%; FAST. DWIS5FAST+DWI 3#
TEAIRRERE , BAR=E 2 ERA SRR
S, AHAR AN TR —HoE g, st R s f st
A ZEANZ, X SEBRIZ W T AR B9 3505 52 i 2 fl
(#£2.3) .

F2 AMRERE R S MTLIRE F WA FE AT

Tab.2 Time expenditure for diagnostic reading of unilateral

breast images using four different examination protocols

215 FELRIIE] /s F(H Pl
MRI-FDP 202.6 7.6
FAST 288+5.6

25087.2 <0.001
DWI 25.5+6.0
FAST+DWI 39.7+6.3
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R3 ABRNTTEEHNAALLRER
Tab.3 Results of pairwise comparisons among the four different

examination protocols

¥
415 /}Eﬁ/jé brifeik P

F(H95% CI

TR LR

MRI-FDP vs FAST 173.83 0.772 <<0.001 171.77 175.90

MRI-FDPvs DWI 177.14 0.864 <<0.001 174.83 179.45

MRI-FDP vs
FAST+DWI 162.80 0.776  <<0.001 160.80 164.95
FAST vs DWI 331 0.716 <<0.001 1.39 522

FAST vs FAST+DWI  -10.96  0.686 <<0.001 -12.80 -9.13

DWIvs FAST+DWI  -14.27 0.773  <<0.001 -16.34 -12.20

2.3 ATAEREFRWISHUEMNILRER
DL PR A A 245 3 R & 4n i, MRI-FDP |
FAST. DWINFAST+DWI 4F1 )7 & i g f 5
JRHLA R A 2 R 2 M 22 R g2 X (PA
A3 912H0.250. 0.774. >0.99950.289, %4) .

MRI-FDP 5 & 5DWI. FASTHIDWI+FAST %
AUCH 8] LL ¥ P{E 5351 240.020 . 0.011F10.108,
MRI-FDP SR & Z A 22 5 A Geit2r i s
FAST+DWIBES TR IAUC (95% CI) 40.944
(0.906~0.982) , fhTH—H—F%, DWIJT
ZMAUC (95% CI) 240.925 (0.882~0.968 ) ,
FASTH EMAUC (95% CI) 50.920
(0.876~0.964 ) , DeLongf 2t i x, FAST
MIFAST+DWI T 22 AUCH a] 4 P=0.288 . DWI
MIFAST+DWIJT £ AUCH 8] L4 P=0.413, DWI
FIFAST ) £ AUCHL ] LA P=0.805, =& ZIA]1)
EZRH TG E . 25 E, AB-MRUFSI (FF
HEFASTSDWIE G ) Ak 85 4752 Wi 7
SAHIE B AL RE AT (AL R ULIEIB )

R4 AMARREARSHREFREL R
Tab.4 Comparison of the four different examination protocols

with pathological findings

— AT R, AN T SR A A A R n (%)
. . AL o B4 b

HA RS, hFs. FRESRER, £ gw o OE e Kappa
- e . WaIE  em g I

iﬁigﬁﬁ s MRI'FDPjZTmEiIEJ ( 100.0% ) s (n=68) (n=81)

FASTHDWIK G R Z (97.5%) , ¥&ET MRI-FDP  BItE 65 (43.6) 0 (0.0) 0250  0.959

M fFAST % (91.4% ) s PA—f{ )7 ZDWI BIE 3 (2.0) 81 (54.4)

(93.8%) . FERFRE 1, MRI-FDP &[] ff FAST BItE 63 (423)  7(47) 0.774 0838
5 (95.6% ) , MFAST. DWIMFAST+DWI BIME 5(3.4) 74 (49.7)
TR ST BRI (43 31°892.6% ., 91.2% DWI BItE 62 (41.6) 5(34) 0999 0851
M91.2% ) . AUCHHT /R, MRI-FDP 7 % BitE 6 (4.0) 76 (51.0)

Rz W, HLAUC (95% CI) 50.978 FAST+DWI Bt 62 (41.6) 2 (1.3) 0289  0.891

(0.953~1.000) , DeLongfah iR B /x, BIPE 6 (4.0) 79 (53.0)

R5 ATARRE S RIS BT REE
Tab.5 Diagnostic performance of the four different examination protocols
it FAKEE (95% C1) /% HR5EE (95% CI) /% lﬁa'ﬁi&g‘«;ﬂg{% 93% fﬁﬁi‘yg{% 9% yugsreRL AUC (95%CI)
100.0 95.6 96.4 100.0 0.978
MRI-FDP (100.0~100.0) (90.7100.0) (0.925-100.0) (100.0~100.0) 0-956 (0.953~1.000)
EAST 914 92.6 93.7 90.0 0.840 0.920
(85.2-97.5) (86.4-98.9) (88.3-99.0) (83.0~97.0) (0.876-0.964 )
93.8 912 92.7 92.5 0.925
bwi (88.6~99.1) (84.4-97.9) (87.0~98.3) (86.2-98.8) 0-850 (0.882~0.968 )
97.5 912 92.9 96.9 0.944
FAST+DWI (94.2~100.0) (84.4-97.9) (87.5-98.4) (92.6~100.0) 0.887 (0.906-0.982 )
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Fig.2 ROC curves of the four different examination protocols

E3 AMILRREEEMRIELFIIESG (8E, XiE, 34%)

Fig.3 AB-MRI of right breast invasive carcinoma (patient, female, 34 years old)
A: FASTHGAEII A S AL, RN 875 B i) B o3 S B IR R (k778 ) 5 B e KB EHGE (maximum intensity projection,
MIP) WEMF skt mAs; C: DWW B &{ES: D: ADCRIEIIRAMGS , %5 SHEE SRR
BB, 3k — R T R A2 TR
33 B’ W) TR . MR SE E U244 ( American
College of Radiology, ACR ) BI-RADS?§
USRS B L AEAE RGNNSO 5 171 g b B 40 WA (A
R BRI ERENZ R minpy sk L) BRI (GRS
= PR SRESHOT SR A BT 55210 min) . SR, AR 02 b
AELEE L BT HEAMILIRAHE, FLARMRI CHLEHLI T BOASAE . AR E A5 minklF E
SEARILR AL, ZESURMEITON . IBDILI A e g I L 3B PRL IR 5 T A
RVPAG i B ISR A RIS g S o i o B R 1 AR R e
WHA U R SRS RAERE 2T w8 iR S8
PEBARTTERRIOIEI o R0, RS a5 2o bt T, QU4 AB-MRIBLE T A2,
JEZEH, MRUZIBURE S AR R IVSUIERT 0 B 4k £ B 2 2L MR 5 A1 . A 7 1)
Stk L ABFCPAIMRIFDPIIS WAL AEN e

R, HTZLRGEAIZ T 0 R BRI 5 5 o5 I P9 NS R LB AB-MRIJT 2 S 9 1L £
A9100.0%, 95.6%. BEALIORE A RIS T B WL RACR e

RGBS CB B FL IR 19 MR IS L4 Tosteson ' * ' LI K TollensZ5 ') {5 v 15 452 1
fiE: FEAPA HORS R BlsR AL, JEIRIIE T ABMRIBWI TR, ZHEN T, WETES
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MRI-FDPEA A A2 Wik GE . H A FAST
J7 G383 B AN I F BT 5, i AEXT L
FR B UG S B PR Sl A T e R Ak A g
P O PRI ) L e v 7 QT R SN e T R R S T
spAl . AHFSE LR RE & %7 R fe s H Bhie
W I U] D 2 A5 A AR A, R R A fig 8 3 ik R
FEIR AL T A T 256 FIWrm A g v T, L M
JE 5 MRI-FDPHET . 7E40HE S MRI-FDPHET [
T, AR & IMFAST ) ZHMFEN T
3 min 5 s, ®MRI-FDP (22 min 50 s ) [&/%
88.5%; TEI IR e Er] LIA 1, DWIAY
A B, FASTIRZ, FAST+DWIL A Hk
KTFW#E, HYH M TMRI-FDP, L R4
o e ) Bt a] L A SE MR S 4
DWLZE—FhIEXT LE DI BEMRIFE A, 38 1 ]
MK FIHOZE S, [E AL 2 OIS,
FARNAN B R o LR e 143 BR K 43 F- %
i, P DWI F R AT 2L 2 2 i L AR MR T2 K
IRESRE . B AR R NDWIE (S5, ADC
FEA, T R A8 K 432 s AT A i, I
WX — 4 5 AT DU R 50 RO AR, BT DWI
X X AR P o EL A B B R S T U
(52, BIE AL E X DWIEE 5 A ADC (R i &
HAEDRW, ARFFEOEEO0F2 500 s/mm?,
ZSER B S T FLR AR S A DG AR S
WURRTIISCHR 27, B AR B E S R4
o2 [ AP, SRITTARIFIE s, RAEDWILE
W ) 7 T A B S, (HH2 e AR
MAE, REE SRS EYR D ERLTHAR
P31, X —25 Bk ] AE -5 DWIKEIMG 5) 52 hi U
thie . BRNFMHIAS G R Z WA A, ARuF5R
T ARRZEEHADCA T1.2 x 10° mm?¥/s5
1.5 x 10° mm?/s2Z [8] (9 kL 28 T80, BT
PRUE S R B AT e SRR R, A2
TIHEDWIE R e T HIWEE ST . R bEHESE
XA A LR PR VR A R R A T
B SRFAST S DW LIS W) () 5 S J38 R 28 B
ik, (B84 (FAST+DWI) 5 R AR AT
P, FEREIMI e R, AUCTE T
FE—2pl P51, FEAIK G 75 7R A R T 4]

Eh b HA—ERT, (HBRR e aiF iy s el
BT I AT AMERZE, T AL AR A A 1] e

AHFIFIEGIA—F 2 BIMRIFL AR, T
B8 B W FIRGGIE W TAE 2K, XA iy
IR AR 5T, A B o 4 A A A2 W e
HA], SRES R o TR A ME A, SRk
M, ARBRAFE—E MR RRYE: &, REHELT
FWTT R S EUR E R IR Y, BRI T %
(AN AHEBRARIE , (HXE LS8 4k G B0 10 S I 2
fsem . R, FEAREA PR (14941 ) T RERZ M
GitEsE R B, IrAsdEYsk AR, A
[0 = B e 2 PERE . FARIKOF- B2 Wik 522
AFe, HEtZbrfetl, XRRERPPRZ —, X
S 5y B R R FRATT R R T O E AL Y . S
Gh, ARAFFEAB-MRIFH = SER WIVEXT HE, TG
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