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[#E] B Fit 16a-"F-17p-FUMfE — 2 ( “F-FES) PET/CT 7ESLI 8 3 Wi E Z 1K (ER)
KBSWHMME, Ak BRI, BB ST 2012 4F 3 A % 2024 45 7 A2 B RS g
B GERY 186 il Lotk FLAR I F B (R AR IS 59 2 ) I R R B R ®F-FES PET/CT 2185k, MR4E ER
GBI 2E 25 R Yo o FEPE 20 I L 481> 19% 52 R ER-1 BRI, > 10% 5 A ER-10 BEME, R
Mann-Whitney U K% LR A ER 250 5E0 SUV,, 225, R Spearman FAH43#T SUV,, S5k
ER A LA R K AR 2 [ AAH M 3833 ROC IhZRITAY SUV,, 121 ER FRBAIRLAE, 468 186 filR
FHA 190 ANkt Ko ER-1 B4 37 4, ER-1 FH% 153 4~; ER-10 Bt 51 4>, ER-10 FHAE 139 4>,
ER BHMR LR SUV,, Y8 275 T ER BAMRE[ ER-1.5.30(3.29,8.31) #1 1.20(1.03,1.56) ,Z=-8.19,

P<0.001;ER-10:5.70(4.00,8.61) F 1.25(1.04,1.73) ,Z=-9.10,P<0.001 ], SUV, 5%kt ER-1 Fik

(r.=0.60, P<0.001) \ER-10 33k (r,=0.66, P<0.001) K #& K4 (r,=0.34,P<0.001) ¥ 2 EH X,
ROC #h4 A #T B7R ,SUV 2 W7 ER-1 BA 1 A0 B PE 5 kb %) B A BRE A 2.29, R 4 84.3% ( 129/
153) 5 R 100% (37/37) BAEETINAE (PPV) 2 100% ( 129/129) BAMETFIM(E ( NPV) N 60.7%
(37/61) HERHTE N 87.4% (166/190) , AUC A 0.93 ; ML WF ER-10 FH A1 BA M0 k0 d5e £ U (B K 2.30,
RAE N 89.2% (124/139) Hi5F N 92.2% (47/51) PPV 1 96.9% (124/128) NPV N 75.8% (47/
62) MEITE N 90.0% (171/190) ,AUC 4 0.93, Z5i¢  '“F-FES PET/CT W] DAEwf P Al LR I8 & 0%
kt ER 2R3k A A TG RIS | SEad Wa 0 FLAE AL 0 ER R
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[ Abstract] Objective To investigate the clinical value of 16a-"*F-17B-fluoroestradiol ('*F-FES)
PET/CT in evaluating estrogen receptor (ER) expression in breast cancer. Methods This was a cross-sec-
tional study. From March 2012 to July 2024, clinical, pathological and "*F-FES PET/CT imaging data of
186 female breast cancer patients ( median age of 59 years) from Fudan University Shanghai Cancer Center
were retrospectively analyzed. According to the ER immunohistochemical results, lesions with >1% staining-
positive cells were classed as ER-1 positive, and those with >10% as ER-10 positive. Mann-Whitney U test

was used to compare SUV _between lesions with different ER expressions. Spearman rank correlation analy-

sis was used to assess the correlation between SUV  and ER expression or the diameter of lesions. ROC
curve analysis was performed to evaluate the performance of "*F-FES SUV,  for the diagnosis of ER expres-
sion. Results Of 190 lesions in 186 patients, 37 were ER-1 negative and 153 were ER-1 positive, while
51 were ER-10 negative and 139 were ER-10 positive. SUV_of ER-positive lesions were significantly higher
than those of ER-negative lesions (ER-1: 5.30(3.29,8.31) »s 1.20(1.03,1.56), Z=-8.19, P<0.001;
ER-10: 5.70(4.00,8.61) vs 1.25(1.04,1.73), Z=-9.10, P<0.001). SUV,  was positively correlated
with ER-1 expression (r,=0.60, P<0.001), ER-10 expression (r,=0.66, P<0.001), and the diameter of
lesions (r,=0.34, P<0.001). The ROC curve analysis showed that the optimal threshold for the diagnosis of

ER-1-positive and ER-1-negative lesions by SUV, was 2.29, with the sensitivity of 84.3% (129/153),

max



AR R 5 T AR 2 2026 4E 1 45 46 %5 1] Chin J Nucl Med Mol Imaging, Jan. 2026, Vol. 46, No. 1 =27 -

specificity of 100% (37/37), positive predictive value (PPV) of 100% ( 129/129), negative predictive
value (NPV) of 60.7% (37/61) , accuracy of 87.4% (166/190) , and AUC of 0.93. The optimal threshold
for the diagnosis of ER-10-positive and ER-10-negative lesions by SUV  was 2.30, with the sensitivity of
89.2% (124/139) , specificity of 92.2%(47/51) , PPV of 96.9%(124/128) , NPV of 75.8%(47/62) , accu-
racy of 90.0%(171/190) , and AUC of 0.93. Conclusion "F-FES PET/CT can accurately assess ER ex-

pression in breast cancer lesions, which is expected to be used for non-invasive and real-time monitoring of

ER expression in breast cancer lesions in clinical practice.
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I PR B B 2538 217 16a-" F-17R-98 M — B
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E L 2022 4F 5 A 36 EE S 24 WA BRI
HET F-FES 1EM1ZWi 259, TR &2 & M sl i B
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WEAEIF I 2, *F-FES LS ER %35 B A
SEPENO BRI A SR ST, T X 4 ER PHAE
HER FITERAE B F-FES SUV_ B{EAN[A], 7l fiE 5
FEA /N I [ N A ZLRR SR IR 22 S5 4 B A
X, B, AR SCHAE i RREAS [ PR 5T, BRI F-
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THC K34 M F-FES PET/CT KA 11 186 il &, 44
ARRE: (1) otk (2) iy =18 %5 (3) "F-FES
PET/CT 5 ER IHC [AIf&RF A 1A, HAE
W] A 2 32 0 ZLIRIE I AH DGR YT 5 (4) MR 46 25 [

Ilf6 AR 88 24 2% ( American Society of Clinical Oncology,
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HAY R AT THC, il A 2 445 5 1
R EE IR R AT 4T, ARG ASCO/CAP F5 R, Y
L FHPE A B> 1% 5 R ER-1 B, < 1% X
9 ER-1 B 5 o8 Y o BH P 403 HE B > 10% 5 LR
ER-10 BHM, <10%E LR ER-10 B

3. "F-FES PET/CT A% " F-FES & 1 Fl 5T &
Bl BAR kS 50wk [ 13 ], Bl & B E 2y
100 min , 5 B4 AR 1E U2 77 3 24 40% , " F -
FES AL 4l KT 99%

Ik 5T 49 222 MBq B9 F-FES, {k B 24
60 min J55 , f#f | Biograph 16HR DA } Biograph mCT
Flow PET/CT ( % ¥ Siemens 2~ #) ) #1714 & 4
(ML ESRR) SR AV CT $46 FH 0l A
B IE, PET H#ERS CT —3, R &
P dn A E ARG I AT /0T .

4. 8145317 " F-FES PET/CT BAR45 % 2 %4
HAT 5 LI 206 fA% B 2 B B Uk <7 1Al B U
PIARHIGE THC 2553, WA —B, 381 3e ik sl gt
iR, i/ Syngo PET/CT T.{E ¥k (8 [E Siemens 2y
] ) AL BRSBTS s 2 ROT g Ak SUV .

5.0 12440 B, SR IBM SPSS Statistics 26.0
BAFHATEIT 20001 . ARG IR 18 B Ok
HM(Q,,Q,) FmR, KH Mann-Whitney U i 55 b #5¢
2 #f[d] SUV,, 25 5%, K H Spearman Fk #H 3¢ 4 #fr
SUV,.. 59kl ER 35 i KAR Z ARG, it
ROC MiZiTH SUV,, 21 ER FIKMALHE, P<0.05
N2 S SEE HA G A R S (UGS |
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LEEREE, 186 7] & h A7 4E#E Sl 59 % (3
Fl.23~75 %) P 4 28407 i 3 48 161 (25.8%) , 4 %
Ja A 129 1911(69.4%) , FE VIR ARG 9 #1(4.8%) ;
Jir ks LS AR Ay it i M S 4570 100 141 (53.8% )
RIEME /N 11 1 (5.9%) , 3= 1M S48 8 AR
PN 2 B 1.19%) , 12 I (R BN 325) 73 1l
(39.2%) , 186 Wl i AT 190 ¥kt Hor 4 il
HATERL 2 kL, HARIIERS 1 Akt s TR A AL
A3 S T FLIRE (69 4~,36.3%) JaBE(17 4,9.0 %) |
WRELSE (35 4>, 18.4%) Jili (12 4>,6.3%) 8% (53 1,
27.9%) B (2 4~,1.1%) HRHE (1 4~,0.5%) Fil |
(1 4%,0.5%) 5 Her ER-1 I#064E 37 4~ (19.5%) ,
ER-1 PRI 4 153 4~(80.5%) ; ER-10 FAMES AL 51 4>
(26.8%) ,ER-10 FHE:R A 139 4~(73.2%) .

2. "F-FES $#5 ER FRIRWFHCHES T, 190 4
Wk AR 2.20(1.50,3.30) em,SUV,, A 4.60
(1.67,7.38) , H:i ER-1 BHMERXEAY SUV,, R 5.30
(3.29,8.31) ,ER-1 AR 1.20(1.03,1.56) ,2 21[H]
ERAGHFE X (Z=-8.19,P<0.001) ; ER-10 [H
PG AL SUV, K 5.70(4.00,8.61) , ER-10 B 4t
H1.25(1.04,1.73) , EZRINA G L (Z=-9.10,
P<0.001) , BEAM, 2N &L SUV, M 5.38
(4.35,13.49) , i iR M SRR k[ 3.26(1.28,
574) ], ESAGIFE N (Z2=-2.38,P=0.017) ,

AT ES R BoR  SUV, 59kt ER-1 ik
(r,=0.60,P<0.001) ER-10 %3k (r, =0.66,P<0.001)
Kefe RA% (r,=0.34,P<0.001) ¥ 5L TF AL,

3. ROC M ras R, Suv,, i2Wr ER-1 [HE
FER-1 B kL 1 S A B (A R 2.29, H2 W ER-1
FRM R EUE N 84.3% (129/153) ¢ S K 100%
(37/37) . PH % 71  {E ( positive predictive value,
PPV) 2} 100%(129/129) BAPE T ( negative predic-
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SR RN 89.2% (124/139) R S EE K 92.2%
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(K1),
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£z 1 "F-FES PET 2 Wi AR RIZERIZL AR AL ER-1 A1 ER-10 ZikORHE

Ikl RYE R F P 7500 IoF 1 5 U HERPE

WRELSE (n=35)

ER-1 75.0%(21/28) 7/1 100%(21/21) 7/14 80.0% (28/35)

ER-10 87.5%(21/24) 11/11 100%(21/21) 11/14 91.4%(32/35)
HHE (n=53)

ER-1 88.6% (31/35) 18/18 100% (31/31) 81.8%(18/22) 92.5%(49/53)

ER-10 96.4%(27/28) 88.0% (22/25) 90.0% (27/30) 95.7% (22/23) 92.5%(49/53)
fifi(n=12)

ER-1 7/12 0/0 7/7 0/0 7/12

ER-10 6/10 1/2 6/7 1/5 7/12
FIE(n=69)

ER-1 88.5% (54/61) 8/8 100% (54/54) 8/15 89.9% (62/69)

ER-10 90.0% (54/60) 9/9 100% (54/54) 9/15 91.3%(63/69)
HRE(n=17)

ER-1 13/14 3/3 13/13 3/4 16/17

ER-10 13/14 3/3 13/13 3/4 16/17
/E\:'fm(ll=4) a

ER-1 3/3 1/1 3/3 1/1 4/4

ER-10 3/3 171 3/3 171 4/4

T AE O 2 A HREE 14~ B 1A F-FES 2 160-"8F-17B-FUbE %, ER AMER R 20K 755 W b BilE L

2 ARBEHESZA(ER) FX R LR 16" F-178-J0H — B ('*F-FES) PET/CT RARE A BE L ,57 % A7 S F-FES £

“® =N ©

B R BA AL, SUV,, = 1L.8(Hik/aR) , B4 Uk 2 (THC) 454 ER-1/ER-10 BATE (0%) ;B #FH 4,67 %, A FL A S F-FES &4
WL, SUV = 2L0(H73k7R) ,IHC 25580 ER-1/ER-10 PHIE (80% ) s C. AR #H 2,41 &, T11 MEAASR XL F-FES £ JA A RRARRL, SUV,,, =

1.9(#ik7R) , THC 4554 ER-1 FHYE/ER-10 BAYE (5% )

fb, —IA AT 12 4055 I 25 2 43 M F-FES
SUV, ZWIHIERE N 1.5, LA THC 4550 R xf i P F-
FES 2 Wi ER RiEMW REE R 78% ¢ 7 E A
98%" '8! | SRIN  IXLEHFFT A X 43 ER MR R ILHIE
Fk b, van Geel 25 HRGHE P F-FES 2 Wi 3L R
I FRE ER-1 ER-10 35 1) R 0% FRE 5 BE 0 3l A
91% 1 73% 91% 1 69% , H AR 1) 45 57 1] RE 5 4%
I B 5 B R ORI A 2 6,
I A ST S R B (190 ANkt ) 3 g 28
AR A IR, R E 2 R 2
EERSH AL QR B GG B RE M BE E RS L) L S A
ROC &R HT, i & A 0 F-FES 12 Wi 3L IR i

kt ER-1 3R3BH SUV,, BI{HH 2.29 , ER-10 ik 1]
{4 2.30, HAZWT ER-1 36 1K ) 58 4505 T4 S 4%
M 84.3% F1 100% , 2 Wi ER-10 Fik 48454351 K
89.2% 1 92.2% , B i W8 A Frig " R
ARHIFFEHE H R B (X X 4 ER BHYE R BIPE AT R4
(L WsLEE .

BEAb, A4k 2020 4F 3T ASCO/CAP $57 ,ER
TIRHIE (1% ~ 10% ) FLAR I R I A BLRRAE 697 I
NANHUS 7S ER B 2L AR AL, N 23 iR
BORA RN ABFSE & B ER-1 A1 ER-10 B2 W71
M AEH 42T (2.29 F12.30) , H L) ER-10 MHRHER2
T Y A P T 5 (90.09% 1 87.4%) . I, ¥4 ER k3
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ER A HA RIFA2WREE, T LJG A | S At
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