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[ Abstract] Objective To analyze the diagnostic value of "*F-FDG PET/CT metabolic parameters
combined with MRI features in the diagnosis of different molecular subtypes of invasive breast cancer
(IBC). Methods This was a case-control study. A retrospective analysis was conducted on 111 patients
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with pathologically confirmed IBC (all females; age 51.0(41.0,58.0) years) in Qingdao Central Hospital,
University of Health and Rehabilitation Sciences between September 2019 and December 2024. Based on im-
munohistochemistry (THC) results, patients were classified into Luminal A, Luminal B, human epidermal
growth factor receptor 2 (HER2) -enriched, and triple-negative subtypes. The general clinical information,
MRI features and '*F-FDG PET/CT parameters were collected. The X* test or Kruskal-Wallis rank sum test
was used to compare imaging parameters of different subtypes. The logistic regression analysis was performed
to obtain independent predictors of molecular subtypes, followed by ROC curve analysis. Results The mo-
lecular subtypes of 111 patients were as follows: 13 Luminal A cases, 56 Luminal B cases, 26 HER2-en-
riched cases, and 16 triple-negative cases. The lesion margin (clear/unclear) , shape ( mass/non-mass en-
hancement ) , multifocal/multicentric breast cancer (MMBC) , the enhancement pattern ( homogeneous/ non-
homogeneous/circular) , the type ( I , I, Il ) of time-signal intensity curve (TIC) showed by MRI were
significantly different among 4 molecular subtypes (X* values: 10.56-21.85, H=14.63, all P<0.05). The
"F-FDG PET/CT parameters including SUV SUV SUV,... normalized to lean body mass (SUL,, ),

max ? mean ? max

SUV,.... normalized to lean body mass (SUL,,,.), and whole-body metabolic tumor volume ( WB-MTV) of
the 4 groups were also statistically different ( H values; 9.54-28.10, all P<0.05). Logistic regression analy-
sis demonstrated that SUV  (odds ratio (OR)=1.23, 95% CI.1.08-1.40, P=0.001) was an independent
predictor of triple-negative breast cancer (TNBC), with AUC of 0.70(95% CI: 0.55-0.85). The lesion
margin (OR=2.54, 95% CI.:1.07-6.05, P=0.035) , the number of lesions (OR=0.31, 95% CI; 0.13-0.76,
P=0.011), and SUV ., (OR=0.72, 95% CI. 0.56-0.91, P=0.007) were independent predictors of
HER2-enriched subtype, and the AUC of the combination of the 3 predictors was 0.77(95% CI. 0.67-0.88).
When differentiating Luminal B from Luminal A, the number of lesions (OR=7.86, 95% CI. 1.23-50.17,
P=0.029), TIC type (OR=0.09, 95% CI. 0.01-0.74, P=0.025), and SUL,,.(OR=7.43, 95% CI. 2.03-
27.12, P=0.002) were independent predictors, with a combined AUC of 0.92(95% CI. 0.86-0.99).

Conclusion The combination of "*F-FDG PET/CT metabolic parameters and MRI features has good diag-

nostic value in differentiating molecular subtypes of IBCs.
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SUV._. XWB-MTV,

(2) MRI, #Mf3%[ GE Healthcare AW {1541
B2 R TAL B MR B4 AR I8 DWT A g 2 W
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f9 ROI, i 320 Gt a0 g s 5 (ELE T 854K of
PEAFSIRTEIXAR, LA 3 4> ROI (973 ADC E A e 2
ADC (X107 mm*/s) #4758+ Hr
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Shapiro-Wilk £ 56 1 Wr B (14 1E 80 , AR A 1IES 5
MR E TR, M(Q, ,Q,) F/R, it Kruskal-Wallis
FRAIK 35 5% Mann-Whitney U K55 LB AN [6) 43+ 43
R 25, EMETORLUIE (4T ) o, AX
K55 | Fisher i UIHE R 15 o Kruskal-Wallis % R4S 46
P TR A, ZHIBIP N L3R A Bonferroni A% 1F 7%
PRI e 25 A Ge it 2 B U B RN A logistic
LA 53 87, i 58 AN 6] 4343 L IBC (%) 70t 57 F50 ) A
;R H ROC e 73t 4 48 b5 XA 7] 4343 Y IBC
2 W Rk g, IF L AUC B9 22 5% ( Delong 5 56)
VLB G 56 P<0.05 ( Bonferroni % 1F. P<0.008) N
SAESIEE X,

g R

1 —BgERI #1114 IBC #23% Luminal A &1
13 6(11.7%) , kA T4 A& 50 A 7.6 Bl
Luminal B %! 56 {4](50.5%) , 7 A7 s kb g 5 4% 5
—2F; HER2 i iK1 26 141 (23.4%) ikt s T 242 A
M 10,16 1 =BAPERI R 16 #1(14.4%)
2 AT AL R 25 o 2 L 4 ) 25 7 T0 S
IHFE XL (XP=1.24,P=0.744) , 4 B FEB 5]
H 45.0(42.0,71.0) .50.0(40.2,66.8) .51.0(40.8,
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54.0) #150.5(49.2,53.0) % , =R LG iH2# L (H=
0.56,P=0.905) ; /& Fi 5[ 61.0(57.0,64.5) .64.5(59.0,
69.8) .63.0(58.8,65.0) . 60.0(59.0,64.8) kg ] FiliAk
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(22.5,26.3) . 23.5(22.6,24.0) kg/m* | Z FINESE
2 X (H (H:3.34 4.21,3 P>0.05) .
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0L 5 AT TIC ZERIFE 4 440+ 43 81 1BC 4
(B 22 A G2 L (X {:10.56~21.85, H=14.63,
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P e kb 0 5 B (R RIE R ELDE ) | & B 4
MHE ERIAE , ADC (S8{H e/ IME) 76 4 41 i1 22 5
WG4 X (X {1:3.39~4.53, H i:1.25~4.56,
¥ P>0.05)
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BE B AL SUV,, A = BRI g 2 Sz 0 (R &R [ <
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TR B AR S R0 PR 2R A s ek i SR [ T T 5 AN OR =
2.54(95% CI; 1.07~6.05),P=0.035] 5kt it
[ Fupi k5 MMBC; OR=0.31(95% CI: 0.13~0.76) ,
P=0.011] % SUV,_. [ <2.60 5>2.60; 0R=0.72
(95% CI:0.56~0.91),P=0.007], ROC Hhik (¥l
2) /R kS kG SUV, | M S EECE 2
HER2 i 23581 IBC 1) AUC 43514 0.64(95% CI;
0.52~0.76) .0.67(95% CI:0.57~0.82) .0.70(95%
CI1:0.59~0.80) .0.77(95% CI.0.67~0.88) , =& B A
AUC (5 PR AR 7 St g (Z 1A -4.18 ,-1.90,
¥ P<0.05) ,fH5SUV, . HZEFEAGI¥EL(Z=

R 1 ARFESGTHrBNREE R B E A B 825 509 MRI S50 6)
T ARUE TS I (it TIC ZeRP
S anm a5 MMBC
T2 I N Bkt NME 951 ¥ HIE I 7 | it 113
Luminal A % 13 9 4 9 4 7 2 3 4 4 4 5
Luminal B %! 56 24 32 48 8 8 0 36 12 2 12 42
HER2 i #ik# 26 6 20 16 10 16 4 10 4 10 12
=R 16 10 6 16 0 4 0 8 0 3 13
3 10.56 11.65 21.85 20.14 14.63¢
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£ :HER2 9 AR B A K 75244 2, NME SRStk i, MMBC 2 25kt 2 DA FUIRE , TIC S B i) -£5 -5 9 BE i 265« S i et i Al
532> T AL DL R AL, T RO T g, ISR B A8 s S H A, RS X (K

R 2 OARFEGT oAU LR A AT W) 22 52 9 P F-FDG PET/CT Z28K[ M(Q,,0Q,) ]

¥ 1% SUV s SUV ean SUL SULean WB-MTV (cm®)
Luminal A % 13 3.40(2.30,4.50) 1.90(1.40,2.55) 2.30(1.60,3.25) 1.30(1.00,1.90) 12.20(4.90,20.80)
Luminal B %! 56 6.40(4.65,9.78) 3.85(2.82,6.18) 4.50(3.10,7.10) 2.65(2.00,4.38) 19.05(9.20,66.42)
HER2 i1 &A% 26 3.70(3.10,4.92) 2.10(1.78,2.80) 2.60(2.25,3.50) 1.50(1.25,1.95) 10.60(5.65,38.53)
=R 16 8.00(4.70,13.50)  4.95(2.80,7.90) 5.55(3.40,9.20) 3.45(2.05,5.40) 5.00(1.92,23.26)
HAE 27.04 27.37 28.10 27.54 9.54
PH <0.001 <0.001 <0.001 <0.001 0.023

1. SUL,,, B R BT AR AL SUV,, , SUL, .. MR B AR ELL SUV .., WB-MTV A4 B e fR g (R
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-1.44,P=0.150) ,
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Xt BRZH | logistic [B1H 43T 7 | o kBl [ B k5
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A TR RS TR OR=0.09(95% CI:0.01~0.74) ,
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(95% CI:0.54~0.89) .0.84(95% CI:0.74~0.93) .0.92
(95% CI:0.86~0.99) , =FHBAE R AUC & FAE—
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IR, HER2 i F A RIZH 4% Luminal B %420 MMBC

|
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P 0.002 0.005 0.002 0.009
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