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[ Abstract] Objective To analyze the value of "F-FDG PET/CT combined with MRI in the diag-
nosis and differential diagnosis of ductal carcinoma in situ (DCIS) and early stage invasive ductal carcinoma
(IDC). Methods From September 2019 to December 2023, 12 patients with DCIS (all females; age 36—
67 years) and 34 patients with early stage IDC (all females; age 36—73 years) in Qingdao Central Hospital
were retrospectively analyzed. The general clinical information, MRI features, and "*F-FDG PET/CT fea-
tures of patients were analyzed. X” test, Fisher exact test, and Mann-Whitney U test were used to analyze the
data. The independent predictors of DCIS were analyzed by logistic regression analysis. The value of different
indicators in diagnosing DCIS was analyzed using ROC curves analysis, and Delong test was used to assess the
differences among AUCs. Results The differences in tumor metabolic volume (MTV; 18.55(10.90,76.30) vs
4.00(2.00,11.45) em®) and total lesion glycolysis ( TLG; 44.85(25.30,125.30) vs 9.40(6.68,22.35) g)
of breast lesion, enhancement pattern ( non-mass enhancement (NME) ; 8/12 vs 29.4% (10/34) ) , lobulation
sign (0/12 vs 58.8%(20/34) ), and apparent diffusion coefficient (ADC; 1.33 (1.16,1.63) %107 vs 1.08
(0.75,1.28) x10™> mm’/s) between DCIS and early stage IDC groups were statistically significant (Z values:
from =3.91 to —2.56, X*=5.17, all P<0.05). When differentiating DCIS from early stage IDC, NME (odds
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ratio (OR)=36.50, 95% CI. 2.15-618.52, P=0.013), ADC (OR=17.85, 95% CI 1.11-55.46, P=0.044) , and
TLG (OR=1.06, 95% CI. 1.02-1.11, P=0.007) were independent predictors. The AUC of the three pre-
dictors combination was 0.941, which was higher than those of single predictors ( Z values; 2.00-2.80, P
values: 0.005-0.046). Conclusion The combination of *F-FDG PET/CT and MRI improves the efficacy
of differential diagnosis between DCIS and early stage IDC, thereby providing a basis for developing person-

alized treatment plans for patients.
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AR 5% JFE A9 (ductal carcinoma in situ,
DCIS) & —Fh AR 1R AP i 3 58 1R 955 42 9 kb sy BR
FURL R T H 12% ~ 40% WY K 23697 FT T
1) DCIS 2t B K12 1 S48 98 (invasive ductal car-
cinoma, IDC) " At DCIS W4 iA Jy & IDC AYFTEK
AR T A R 2 B o TS AL UK A (R AR TS
Ki) BARFTZ W DCIS f9“ S prifE” , (H B A KR,
TEAEARAS DCIS T AT A,

MRI 227z FIF DCIS fl IDC (2 W7 & 258 5112
Wi, FLSE 5] DCIS & IDC 1% R AL 78.3% ~89.5%,
SSEE N 79.5% ~ 83.3% 7 Hovh Bl 25 % L HE 5
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12 F#H S .o ERA T3 MRL F1° F-FDG
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FE Lot A 120 ] K R 29w B2 WA DCIS B
It KR <5.0 em HICH R ALY 46 ] 10 IDC &
HIATSE

PIAFRUE: (1) 4EI =18 % (2) EZ RETFLIR
MRI 1" F-FDG PET/CT #&# , I E G A 5 2 &
YIRS 975 B 45 S5 (3) I AR 43 391 R cTINOMO
cT2NOMO, HEBRFRIEE : (1) FAT AL AR A 8 7
(2) WEURBEMFL 5 (3) WU FLARIE ; (4) KA g2
R SGIRYT . AR ATE SO E R E A
FHZE 51234 ME (KY202309701 ) , 354 ( bk /R 3 Jk
=R

46 il B, DCIS fE 12 i, P AFis 42 %,
T 36~67 % FLH IDC 85 34 4], A 4F#% 50 %/,
JEHE 36~73 %, 12 ] DCIS 3%, 4l DCIS
%9 1%(75-0%> \DCIS 1R 1 ( DCIS with microin-
vasion, DCIS-Mi) H3 3 il ; RAEAR w8 AN
DCIS ZH 3k — 2 K1) 434 B4l DCIS 4 K DCIS-Mi 41,
34 ) R IDC B, 43R cTINOMO 35 18 i
(52.9%) , cT2NOMO £ # 16 %l (47.1%) ., 4 &
DCIS M3 & 18 il 4 IDC it T ARG A
R BRLE B Hirh 2 ) FL IDC HR R AT 48 B S R
K2 Wil DCIS, J5 R 6 A5 B 25 SR H 45 22 5L 0]
IDC 41 ;4% 16 B IDC H& W12 5 332 R A il
BIARYY , YE A BRAE N AT

28458, (1) ®F-FDG PET/CT B1%. %
FH 1% % Siemens Biograph 16 PET/CT {174 & PET/
CT ¥4, "*F-FDG /32 [E RDS MR [l Jin i 2% K At
SURFHEDIEARA BR A FIAY PET-FDG-1T-1 16244 Bl
B A a>95% , K HiTE AR 4~6 h,
MG A HRIAE 11,1 mmol/L LA, KA 60 min
P AR 2 E K S F-FDG 3.70~7.40 MBq/ kg,
FEGT IR PR, R BUMEM, HHEFEY
T e EBG CT 280 B LR 120 kv, B H
Wit 50 mA F53H 0.5 s/ J8 IR EE 0.75, HikE 512x512;
PET 240 =R REE 6~7 DIRAL, AR
{7 R4 2 min,

(2) MRI, RHZEE GE MR750 3.0T #%# &3
Bt 16 SEIEAHIEZ AT ZLAR MRI Ky, fRE I
IRFEM . R P8 AL HE T, AU R (weighted ima-
ging, WI) DWI(b {E:0.1 000 s/mm”) 5 DCE-MRI,
DCE-MRI H Xt B35 5% FHEL W% 1% i i (125 [ Guerbet
25El), 0.1 mmol/kg (42 1K 5t &) , 1 9T i %
2ml/s, B RTESTAS TR 20 )G 7 s LRI, e 52
F (T, WI BRI &I P41 ) 102455 i 24T 6 W44,
SR T, W1 JF5 J DWI P41, JifE 128%128, )2 &
4 mm ; DCE-MRI 351, 55l 360410, 25 1.4 mm,
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3R EE, (1) "F-FDG PET/CT. SRHIfI
Siemens MultiSeries Viewer #1441 F-FDG PET/CT
R, SR AL A ROL, BI{El 40%SUV,,,,
A I SUV,,, SUV,,,, JER B IR SUV,,
(SUV,, normalized to lean body mass, SUL,, ) JE&
FiimbrifEfL SUV, . (SUV, ... normalized to lean body
mass, SUL,.) JHR QAT (metabolic tumor vol-
ume, MTV) i kW% L & (total lesion glycolysis,
TLG;TLG=SUV  xMTV),

(2) MRI, &2 E GE Healthcare AW 1541
Wiz R G ALFE MR K& A4S DWI A= B 0
YR Z L (apparent diffusion coefficient, ADC) %,
FE ADC Ff% 1=, L DCE-MRI A g i 1k 55 58 1 1
XIS, 7350 F 3 AL 1 T2 i BA >
5 mm (1) ROT, i H 301 2% S AT G I 30 ik 9 i1 2, ke I
BEAE i AR S IRSEC IR, B3 A4S ROT B
Y] ADC 1E R ADC #1583 50T .

4R, 3 2 EA 5 L ETARZ R
Al AR BN Pty R, B A — B &gk
AR, PEAE LA F-FDG PET/CT $§1E , A0 455
*kHYy Suv,, .SUV, . SUL_ SUL,. MTV X TLG; VT
Al MRIFRHIE , SR N (B KA B A ;mm” ) |
B /AT ), AT o3 HAIE B RIAE, DCE-
MRI Hig kb 1 2 A 7 20 [ R s AL, A b et i

mean max mean

A€ (non-mass enhancement, NME) ] . B} [B] {55 5 il £k
(time signal curve, TIC)ZEAIC T (I 1) FLARE =
52 Jit 5% 1k ( background parenchymal enhancement,
BPE) [ #2/0(<25%) J&E (25% ~50%) . JE (51% ~
75%) FEE>T5%] ADC( %107 mm’/s) ,

W SE e PRI B - A% A e IRt
% (body mass index, BMI) ZHHIIEFEAZHTR Ki-67 &
FREEOLE PR R LR ISR BRAE ROV HE, Ki-67 i
T HAULER IR | Ki-67>20% M Fi#eik™

5.3 AL, SR AT IBM SPSS Statistics 26.0
AR . £FE IR A E T PTRH vas
N AFFEIES AT E R PORR I M(Q,,0,) &
7 EVEGORILUBE (A 53 o) 3R o R T S
A ¢ K56 5% Mann-Whitney U #6556 A8 A8 i PEREZH (8]
5 RHX KRB Fisher A PR Bk H B E T 7
B 225, AR 22 R A ST E AR A
ZINE logistic [1H534r, KA ROC i Hr A
FEPRAEZ B IDC A, fE ] Delong K56 1L
BAFZWT ik AUC 225, UL P<0.05 N2ZFA
et TS CRUIAGESR) .

& R

L—FORH LR (1), DCIS 415 51 IDC 4
BB VISR R R BMIAR A B 1 2% R

R ARFELUN LIRS B Bl R SRR UL

an o, e it B Ki-67 fideis WEALEIPIC2)] SOV, S
T -

. [#:M(0,,05)]  (kgsxzs) [ke/m*sM(Q,,05)] [H1(%)] Zel ) [(M(Q1,05)] [(M(Q1,05)]
DCIS 41 12 42(40,58)  64.67+6.65 24.80(23.92,25.78) 4 4 8 4.10(2.80,4.40) 2.35(1.60,2.40)
HHIDC 40 34 50(40,53)  61.35+6.91 23.63(21.87,25.91) 28(82.4) 12(35.3) 22(64.7) 3.70(3.10,5.08) 2.20(1.85,3.08)
For 96 14 -0.61° 1.44> -1.05° 7.88¢ 0.02¢ -0.65" -0.55"
Py 0.545 0.157 0.293 0.005 0.902 0.514 0.581

- SUL, . SUL, e MTV TLG TS wNUN BR[BI(%) ]

) [M(Q,,0Q3)] [(M(Q,03)] [em®;M(Q,,0Q;)] [g;sM(Q,05) ] [mm*;M(Q,,Q5)] Vi i VS
DCIS 41 2.70(1.90,2.90) 1.55(1.10,1.70) 18.55(10.90,76.30) 44.85(25.30,125.30) 497.50(63.75,861.00) 4 8
FL IDC 20 2.70(2.30,3.53) 1.60(1.30,2.10) 4.00(2.00,11.45)  9.40(6.68,22.35)  252.00(159.50,526.00) 8(23.5) 26(76.5)
K3 {E -0.91* -1.06* -3.81° -3.91° -0.80* 0.08°
P1iA 0.365 0.291 <0.001 <0.001 0.423 0.777

- SHAE Bl RASEEBI(%) ] ADC[ x107° mm?/s;  TIC KA H(%) ] BPE[ (%) ]
)] (%)) ekt NME M(Q,.05)] [ I wA RE S b &
DCIS 4H 0 4 4 8 1.33(1.16,1.63) 0 4 8 0 2 4 6
FUB IDC 21 20(58.8) 14(41.2) 24(70.6) 10(29.4)  1.08(0.75,1.28) 0 12(35.3) 22(64.7) 2(5.9) 10(29.4) 14(41.2) 8(23.5)
K 50 E - 0.02° 5.17¢ -2.56" 0.02¢ -1.75¢
Py <0.001 0.893 0.023 0.011 0.902 0.081

TR Z A8, A B, X2 {8~ Fisher YIS, JEX? (8 ; DCIS 45 FA1 3 , IDC KM S48 , BMI A 841, Ki-67 4
WFERAR, SUL,, AR T AR HEAL SUV ., SUL,, .. AR ARAELL SUV, .., MTV Jg i AC AR TLG A kb B A 5 i, NME Sl
JREsR AL, ADC S TR LR B, TIC il S <k, BPE M FLIR 15 550 Finik
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Giit & L (Z A :-1.05,-0.61, X*=0.02,1=1.44;
P {H:0.157~0.902) , 55 IDC ZHH b, Ki-67 1=
FIRBHTE DCIS 45 He s> (X* =7.88,P=0.005)

2. "F-FDG PET/CT Hl MRI $#1F FbA8 (% 1),
" F-FDG PET/CT ##1EH, 5 51 IDC 4146 L,
DCIS 0%kt MTV 5 TLG ¥ (Z {H:.-3.81,-3.91,
¥ P<0.001) ; RFEFR1E 2 IR 25 F S ER L (Z
{8 .-1.06~-0.55,P {f:0.291~0.581) ,

TE MRI #1540 IDC 4HAH G, DCIS 2H 9%
SR HAE /D L SRAEZE AL L NME A £ ADC B i
(X*=5.17,Z=-2.56,P {H:<0.001 ,0.023 ,0.011) ; /%
FEARAE 2 4Ll 225 TG T2 L (X {H:0.02~0.08,
Z {t.:-0.80 ,~1.75,P {&:0.081~0.902) , DCIS Fil
#IDC BHE A ELILE 1,2,

3. Logistic [MII953#7 (£ 2) & ROC f#h £k 43t 4h
B BRI 22 A Gt B AR AR SR A
logistic [A1 54387, NME[ HAH I (odds ratio, OR) =
36.50,95% CI: 2.15~618.52,P=0.013] . ADC(OR=
7.85,95% CI:1.11 ~55.46,P=0.044) Fl TLG ( OR =
1.06,95% CI:1.02~1.11,P=0.007) 42 DCIS 7.
T+, DA IDC A X} R4, NME , ADC | TLG
IR = F B A 2 W DCIS By ROC i1 £k WL 3,

ADC \TLG BYEAEZ W FE /358 1.22%107° mm*/s
H134.70 g; NME . ADC | TLG DL K = B4 19 AUC
(95% CI) 4354 0.686(0.507 ~0.866) .0.750( 0.604 ~
0.896) .0.882(0.777~0.988) F1 0.941 (0.875 ~ 1.000) ,
RS0 8/12 .8/12 .8/12 F 10/12 % Tk 47
WK 70.59% ( 24/34) . 70.59% (24/34) 94.12% ( 32/
34) K 94.12%(32/34) , BEAZWIHY AUC i T 5 —
TR T (Z 1:2.00~2.80, P £ :0.005~0.046) .
Wi

F-FDG PET/CT £ 3L W 2 Wi o0 1 97 4L
PR E T T R AR S A
LRI R B BRI H 1 EAR IR 5 40 1R
e RN R NREAT R i I YN IR EUN=Y
JRAE R RIERATF-FDG PET/CT kudr , i A #5
1 LR AR S U At s R AT F-FDG PET/CT 3
A BB AR I

REA: G , *F-FDG PET/CT ¥l L8 IDC 14
WatE R 87% ~88% , RAFUE N 83% ~95% , R -1 N
86% ~88%" "> | k1= T FLARAL RS JLAHNE SR, AR /D
H IR F-FDG PET/CT fE4 51 DCIS 5 IDC 77
T 9 SUIR i kESUV M | AR 28 1 b

T kg
. 3 ?
M
=) ® e . 3

Bl 1 FURSE A (DCIS) B (Z0,37 %) Bl MRI M K% FEHGY (MIP) B (7 3kmikt) o 1A Zha%T %5 ( DCE ) -MRI Bl &
IRIRMAE T A FLANEIR , EFERAE SR ERESR AL (NME) |, 1 R 75 5 1B 3R OISR (DWI) ER (=1 000 s/mm?® ) 78 kk S5 S48 5 1C.
FMIRHLR B (ADC) BUE /R AE ADC I8, 4 1.06% 107> mm?/s; 1D, 1E.PET/CT Fit & &% (1D) K MIP [ (1E) 7" 4k 2 ¥ F-FDG 5 13%
B, SUV,, S AR (MTV ) skl A Skt (TLG) 43510 4.40 21.70 em® F152.70 g B2 RMESH (IDC) ¥ (&,52 %
¢T2NOMO) KWz MRI 5 MIP [&] (#i3k/”5%t) o 2A. DCE-MRI BUR /R LA, FATFLAN EZIR, K N2 24 mmx 17 mm , 1 5585 087 , 7] L3 1t
FBH, ARSI kLR AL ;2B DWT EHER (b=1 000 s/mm? ) /R kE L R 5 53 2C. ADC EMEURIELE ADC WA, 4 1.59%107° mm?/s;2D,
2F. PET/CT filv& EI{% (2D) K& MIP € (2F) 7% ikt S B F-FDG B, SUV . MTV Fl TLG 43518 3.10,4.00 cm® F16.90 ¢

R2EHX 46 GIFLIE B AR R ALt BN R K 22 R Togistic [BIIA7MHrdh R

- BRI R logistic [B1J53H7 Z N E logistic [E1T5347

- Wit 95% CI P i et 95% CI P
NME 4.80 1.17~19.64 0.029 36.50 2.15~618.52 0.013
TeorHAE 1.89 0.48~7.44 0.998 - - -
ADC( %1073 mm?/s) 9.01 1.49~54.53 0.017 7.85 1.11~55.46 0.044
MTV (em?) 1.15 1.02~1.22 0.026 1.07 1.00~1.15 0.056
TLG(g) 1.10 1.03~1.18 0.006 1.06 1.02~1.11 0.007

T NME Sk igeresi ik, ADC 2 TR ER B, MTV A ihiig (B AR TLG Sy kb MR ARR B a5 — RN AL BRI AT, 00 1oz £ dfa
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FEIR Ak (NME) | 28 UL 7R # 3R 50 (ADC) {8 B2 kbl 1% fifp 5 i
(TLG)

i, HR TS R 220 SR, A BF AT R SUV,, .
SUV,,...SUL_ I SUL_. £ DCIS & F 4 IDC 2 4H[q]
S G 72 X (Z (. -1.06~-0.55,P {.0.291 ~

ma

ma

AN DCIS H R 4 B 0 14 40 7 T80 38 A% , 5 A BF
FEEWAL, APl REIR A . (1) SUV,, ARtk
i 21 2 S AR ARG T 1 K 5 T AL A — o B 5
JEE TG R SE A DCIS A 10% 245 & A /0 s 112
P A SRR A SUV TR, iDL R
IDC X3, AfF5E DCIS 41 12 W@ EHAE 3 Flh
DCIS-Mi , Hofpi kt Py 32 1 4 i 43 ] BE 5 3 suv,, Tt
Fo (2) SUV,. 5298 &k K/ 52 M, 9 kiR,
SUV, s AHFSEH DCIS 21 A kR /N B
1 IDC 2 K (497.50 5 252.00 mm?) , i% 7] fig 5 5
DCIS 49kt SUV,, B . I DCIS o kh B AR 1) i
FUEHIT B NA K AR B = 6000 5 sk
JO7 R A, TR P I 2 E % AR AL 20, B A1
BUmA™ . BRI B R, 2% DCIS ekt fe KA >
2 em B, SUV, B H & A R M R T
REMEt T

AWF5E 558 IDC 40 M [, DCIS 41 9% 4k
MTV TLG B (Z . -3.81.-3.91, 3 P<0.001) ; &
K2 logistic [FIHHT B/, *F-FDG PET/CT 24
X TLG(OR=1.06,95% CI: 1.02~1.11,P=0.007) &
DCIS B2 F R 7, 1 MTV AR, $Eil A
AIHE N TLG & MTV 5 SUV, [IFEFL, BE % & T fif
SRR ARSI T g ) A T A R A PR — A

TR S Wi B a1

ADC 7EIX 43 DCIS #1 IDC H M E C 9 2 i)
T RS R, 2 ADC =1.22%107° mm*/s
B, 21 DCIS 19 R 30 8/12, K¢ 5+ 144 70.59%
(24/34) ,AUC H0.750, Bickel ' #3824 ADC <
1.01x107* mm®/s B, 25 IDC #) RAEE A 78.06% ,
BN 90.5% , AUC i 0.895, % HF5EHY ADC [
HAABIFEEAR, AUC B, BRAsil i 25 A e Ab #K
AR, 25 5 0 F2 B2 5 R AT g2 HLF 58 v NME
J e HE /D[ 10.80% (19/176) 5 39.13% (18/46) 1.
Aw5E h, DCIS 4196 &t NME B £ (8/12) , -
IDC ZH I Hepf s Ak ikt 51 22 (70.6%,24/34) | 54026
RIfE 2 A ER A G FE XL (X =5.17,P=
0.023) , BEAEWFFER 7R, #F DCE-MRI H1, DCIS
IDC Jkt3m] IR b Bt 5 A 2 NME ,{H DCIS LA
NME 4% UL, 1 IDC 22 5L Hekeam k™ | 15 fih e
FEGRACHTAEA L, NME 55 k1T 25 AN , X LLVRE A
K A e ADC eI X 38, PR 7 A T2 Il ROT
AP EE AT R B2 HET T4 ADC (I,

MRI }"*F-FDG PET/CT 7 DCIS B3 IDC f
W T R R A — A R T R R AR
WEAEAF T 00, FLARJE R kLG ADC il SUV,, A4 K
TASENE BRI & A T REA B3R, AT
%875, NME , ADC F1 TLG J2& DCIS &7 57 5
T, ZH AW DCIS () AUC 4 0.941, = T #—
A ¥ ( Z {8:2.00~2.80, P {£:0.005~0.046) , R
R 10712 45 5 R 94.12% (32/34) , £ B F-FDG
PET/CT ¥4 MRI A B T2 =% DCIS & 54 IDC
(RIL T B S Wi BE . BETE Yoon 251 fAFF5E
f35 7 MRI }"*F-FDG PET/CT ,{HI:- B4 ¥ W & 2
B AEE,

AR FEAFFERBRYE . (1) ABIE 5T A 5 Hps [
PERRSE  FEAR AL (2) AR HEA &,
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