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[ Abstract] Objective To explore the application value of F-fluorodeoxyglucose (FDG)
PET/CT combined with carbohydrate antigen 125 (CA125) and human epididymal protein 4 (HE4)
levels in the diagnosis of recurrent ovarian cancer and prognostic evaluation of peritoneal metastasis.
Methods The imaging data of 89 postoperative ovarian cancer patients who underwent “F-FDG
PET/CT in the First Affiliated Hospital of Zhengzhou University from January 2016 to June 2021 were
retrospectively analyzed. Pathological examinations diagnosed 59 patients with recurrent ovarian
cancer (recurrence group, median age: 51(26-82) years), whereas 30 patients with ovarian cancer were
diagnosed with benign peritoneal thickening by histopathological examination after surgery (non-
recurrence group, median age: 55(34—79) years). All patients were followed up for at least 1 year. The
efficacy of "F-FDG PET/CT and contrast-enhanced CT in the diagnosis of recurrent ovarian cancer and
postoperative stump recurrence, peritoneal metastasis, lymph node metastasis, and other metastases
outside the abdominal cavity was calculated. The receiver operator characteristic curve of “F-FDG
PET/CT, CA125, HE4 alone, and combined detection of recurrent ovarian cancer was obtained, and the
efficacy of independent or combined detection of recurrent ovarian cancer was analyzed. Comparison
of diagnostic efficency used y* text. The Cox model was used for multivariate prognostic analysis to
evaluate the influence of multiple factors on the prognosis of patients with recurrent ovarian cancer and
calculate the 95% confidence interval (CI). Kaplan—-Meier survival curve was used to analyze the
influence of a single prognostic factor on the overall survival of patients with recurrent ovarian cancer.
Results The sensitivity, specificity, accuracy, positive predictive value, and negative predictive value
of "F-FDG PET/CT in diagnosing recurrent ovarian cancer were 93.22%(55/59), 93.33%(28/30),
93.26%(83/89), 96.49%(55/57) and 87.50%(28/32), respectively, which were higher than those of
contrast-enhanced CT (79.66%(47/59), 73.33%(22/30), 77.52%(69/89), 85.46%(47/55), and 64.71%
(22/34)). The differences among all items were statistically significant (y’=4.193-8.828, all P<0.05). In
addition, the diagnostic efficacy of ""F-FDG PET/CT for postoperative stump recurrence, peritoneal
metastasis, and lymph node metastasis (except the positive predictive values of peritoneal metastasis,
sensitivity, and lymph node metastasis) were all higher than those of the contrast-enhanced CT
(1=2.885-8.868, all P<0.05). The sensitivity, specificity, accuracy, positive predictive value, and
negative predictive value of ""F-FDG PET/CT combined with CA125 and HE4 in the diagnosis of
recurrent ovarian cancer were 98.31%(58/59), 96.67%(29/30), 97.75%(87/89), 98.31%(58/59), and
96.67%(29/30), respectively, which were higher than the three methods were applied alone or two
combined applications, except for the application of "*F-FDG PET/CT alone, the differences between
the other items were statistically significant (y*=5.192-27.101, all P<0.05). The diagnostic cut-off
values of standardized uptake, serum CA125, and HE4 were 5.60, 91.80 U/mL, and 196.89 pmol/L,
respectively. Peritoneal metastasis is an important independent prognostic factor for recurrent ovarian
cancer (95%CI: 3.784-819.477, P=0.003). The overall survival of patients with negative peritoneal
metastasis was significantly higher than that of patients with positive peritoneal metastasis (y*=30.320,
P<0.001). Peritoneal metastasis lesions were mostly distributed in the susceptible area of peritoneal
implantation and metastasis. Conclusions '*F-FDG PET/CT performs better than contrast-enhanced
CT in recurrence diagnosis and metastasis assessment of recurrent ovarian cancer. "“F-FDG PET/CT
metabolic parameters, serum tumor markers, and the combined use of drugs can improve the diagnostic
efficiency for recurrent ovarian cancer.

[ Key words ] Ovarian neoplasms; Prognosis; Positron-emission tomography; Tomography,

X-ray computed; CA-125 antigen; Peritoneal metastasis; Human epididymis protein 4
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Table 1 Clinical data of 89 postoperative ovarian cancer patients

Il R BEAE B R (n=59) 45 K41 (n=30) oL 4] P
M (Pys~Pss), %] 51(26~82) 55(34~79) =5.519 0.133
SRS (%) ] 2=0.001 0.976
S PEI 51(86.44) 26(86.67)
175 I 240 8(13.56) 4(13.33)
RETFIGOI R AT [11(%) ] 2=10.936 0.004
[ 0 0
I 20(33.90) 21(70.00)
11B:3 36(61.02) 9(30.00)
Vi 3(5.08) 0
ARG 5K [B(%)] 26(44.07) - - -
R R[5 (%) ] 51(86.44) - - -
WRESZE R[] (%) ] 36(61.01) - - -
JE AP RL [ (%) 24(40.68) - - -
CA1257KFH N B[ M(Pys~P5s), U/mL] 616.70(12.0~3852.0) 28.77(4.0~91.8) =3.657 <0.001
HE4/K A5 B[ M(Pys~P55), pmol/mL] 333.10(49.8~1674.0) 82.73(17.5~218.1) =4.630 <0.001
SEFI R R M(Pys~Pys), A 18(2~45) 31(17~57) =4.482 <0.001
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patients (case)
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Table 3 Comparison of the diagnostic efficacy of "*F-FDG PET/CT and contrast-enhanced CT at different recurrence or metastasis sites in 59

patients with recurrent ovarian cancer (%)

R B I WEN R RS HER % ISF 2 T 1 BF 7300 1
5RO EIE (n=59) "F-FDG PET/CT 93.22°(55/59)  93.33%(28/30)  93.26°(83/89)  96.49°(55/57)  87.50%(28/32)
HEGRCT 79.66(47/59)  73.33(22/30)  77.52(69/89)  85.45(47/55)  64.71(22/34)
ARJGFRIRE K (n=26) "F-FDG PET/CT 92.31°(24/26)  81.25°(13/16)  88.10°(37/42)  88.89°(24/27)  86.67°(13/15)
HRRCT 66.67(18/27)  43.75(7/16) 59.52(25/42)  66.67(18/27)  46.67(7/15)
JERRER% (n=51) "F-FDG PET/CT 88.00°(44/50)  80.77°(21/26)  85.53%(65/76)  89.80(44/49)  77.78%(21/27)
HBRCT 71.43(40/56)  50.00(10/20)  65.79(50/76)  80.00(40/50)  50.00(10/20)
W EE5EH (n=36) "F-FDG PET/CT 91.67(33/36)  85.71°(12/14)  90.00°(45/50)  94.29(33/35)  80.00°(12/15)
HBRCT 80.56(29/36)  50.00(7/14) 72.00(36/50)  80.56(29/36)  50.00(7/14)
JE SN AL (n=24) “F-FDG PET/CT 91.67(22/24)  75.00(6/8) 87.50(28/32)  91.67(22/24)  75.00(6/8)
HHECT - - - - -
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BARAHURR A ;

CT AHENURZHSEAR . — RN TR



616 [E B S R 2 A% 2 i 2021 4F 10 45 45 %45 10 ] Int J Radiat Med Nucl Med, October 2021, Vol.45, No.10

M, ZRA G E L ()=5.192~27.101, ¥
P<0.05); 3R rEER G R AN IZE R . RS
BE L MERA R BH P TR0 0 BA P A 34 T
“F-FDG PET/CT S i, {H2: R geit22E X
(’=0.351~2.094, ] P>0.05)( 4),
2.4 "F-FDG PET/CT Bt & IiLiG CA125 1 HE4 2
Wi a2 % 1 B0 B Y ROC 2R 47
“F-FDG PET/CT US4 SUV 0 SOLIEA I
i CA125. HE4 2 & OS5 ROC ks

MR iR, SUV,. FIiZWTIG FE S 5.60, AUC
4 0.949, 95%CI: 0.909~0.990; il CA125 /K-
)32 W il L B4 91.80 U/mL, AUC & 0.858,
95%CI: 0.728~0.938; HE4 7K - 1112 Wt il FL(H N
196.89 pmol/L, AUC A 0.825, 95%CI: 0.737~
0.912; HE4+CA125+"F-FDG PET/CT FJ i £k F i
R 0.997, 95%CI: 0.993~1.002(4] 1),
2.5 B IRVEDR B B A AFI TS R A

H 3R 5 FIAL, Cox BAIPEA BRI - RHEE i

Fa 59 BIE L MEIIEI R A W EFRAEY) . *F-FDG PET/CT B ARRIECA 7 X2 Wi g iz (%)

Table 4 Comparison of the diagnostic efficacy of tumor markers, "*F-FDG PET/CT and different combinations in 59 patients with recurrent

ovarian cancer (%)

ENELSIZ RS R e RS FHPE TR0 ISP S
CA125
VNEL T 65.38'(17/26) 43.75'(7/16) 57.14*(24/42) 65.38%(17/26) 43.75'(7/16)
JE S 72.73%(40/55) 57.14*(12/21) 68.42°(52/76) 81.63"(40/49) 44.44*(12/27)
N 72.22%(26/36) 42.86'(6/14) 64.00°(32/50) 76.47°(26/34) 37.50°(6/16)
SN AL 58.33*(14/24) 37.50°(3/8) 53.13*(17/32) 73.684(14/19) 23.08'(3/13)
SR LTINS 69.49°(41/59) 76.67(23/30) 71.91°(64/89) 85.42%(41/48) 56.10°(23/41)
HE4
VNEY 8-V 69.23"(18/26) 50.00°(8/16) 61.90°(26/42) 69.23*(18/26) 50.00"(8/16)
HEREE RS 76.74°(39/51) 56.00°(14/25) 69.74°(53/76) 78.00%(39/50) 53.85'(14/26)
WRELEs R 66.67'(24/36) 42.86"(6/14) 64.00"(32/50) 76.47°(26/34) 64.00"(32/50)
I SRS 62.50°(15/24) 50.00(4/8) 59.38'(19/32) 78.95(15/19) 30.78'(4/13)
SR PEDD S0 67.80°(40/59) 70.00°(21/30) 68.54°(61/89) 81.63(40/49) 52.50*(21/40)
"F-FDG PET/CT
VNEL T 92.31(24/26) 81.25(13/16) 88.10(37/42) 88.89(24/27) 86.67(13/15)
JE RS 88.00°(44/50) 80.77(21/26) 85.53(65/76) 89.80(44/49) 77.78(21/27)
N 91.67(33/36) 85.71(12/14) 90.00(45/50) 94.29(33/35) 80.00(12/15)
SN AL 91.76(22/24) 75.00°(6/8) 87.50(28/32) 91.67(22/24) 75.00°(6/8)
SR PO S0 93.22(55/59) 93.33(28/30) 93.26(83/89) 96.49(55/57) 87.50(28/32)
CA125+HE4’
VNEY 8-V 73.08'(19/26) 56.25'(9/16) 66.67°(28/42) 73.08"(19/26) 56.25"(9/16)
HEREE RS 82.35%(42/51) 64.00°(16/25) 76.32°(58/76) 82.35%(42/51) 64.00°(16/25)
MRS5S 77.78(28/36) 71.43(10/14) 76.00"(38/50) 87.50%(28/32) 55.56"(10/18)
I SRS 70.83°(17/24) 50.00(4/8) 65.63°(21/32) 80.95°(17/21) 36.37°(4/11)
SR PEDD H0 81.36°(48/59) 76.674(23/30) 79.784(71/89) 87.27°(48/55) 67.65%(23/34)
CAI125+HE4+"F-FDG PET/CT
VNELTTb 100.00(26/26) 93.75(15/16) 97.62(41/42) 96.30(26/27) 100.00(15/15)
JE RS 98.04(50/51) 96.00(24/25) 97.37(74/76) 98.04(50/51) 96.00(24/25)
N 97.22(35/36) 92.86(13/14) 96.00(48/50) 97.22(35/36) 92.86(13/14)
SN AL 100.00(24/24) 87.50(7/8) 96.88(31/32) 96.00(24/25) 100.00(7/7)
RN HE 98.31(58/59) 96.67(29/30) 97.75(87/89) 98.31(58/59) 96.67(29/30)

H: "FRY CA125>35 U/mL 5{ HE4>140 pmol/L B EHME; * /R CA125+HE4+"F-FDG PET/CT B AR AL, 2RWAGHER
M (4=5.192~27.101, ¥ P<0.05) . CAI125 AHEZEPUF 125; HE4 M AMPSESE M 4; PET/CT MIEH T ZHTHZ B T ANURZ AR
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1 CAI25. HE4, "“F-FDG PET/CT M HIR &L & K1k
PSR I Z I E TARRAIE T CA125 AWl 2R$ i 125;
HE4 Sy A\ S245 19 4; FDG ML & %54%; PET/CT HIE
ML PRI WTZ AR RN LA Z AR

Figure 1 Receiver operating characteristic ~ curve  of
cdarbohydrate antigen 125, human epididymis protein 4, "*F-FDG

PET/CT and the combined diagnosis of recurrent ovarian cancer

TS 59 B RAMETN R B A TS #0 H R INAL Cox A
GIATEE R
Table 5 Weighted Cox regression analysis of factors affecting

the prognosis of 59 patients with recurrent ovarian cancer

A IS A 95%E(FIXE — PE
FEl B 1 7= BRI PR 43 7.891  0.632~98.486  0.109
CAI125/KF- 1.020  0.995~1.045 0.119
HE4/KF 1.002  0.981~1.024 0.852
JEREEERS 55.688  3.784~819.477  0.003
NRES LN 0.663  0.079~5.588 0.706
JE SR 7S 0.733  0.107~5.025 0.752

F: CALSHBESHIE125; HEAN AMHEE 4

PRI I CA125 KF- . IfiE HE4 KPR
SEIRC . MEREEERS | RSN B X 5 & MO HE
SR E PR R B, IR R S e
J VB LI F B (ST R R 2 (P<0.05),

51 BN RS RS BHE 5 25 BB BREE RS I TERY 2
I 1 B LR B B Y Kaplan-Meier A= 77 1 26 25 31
N, NETERERS B R ) A A S I J s T e
BIHMEE, HERASIFE L (=30.320, P<
0.001)([& 2),
2.6 MERREER IR A TE A 22 R R A i

TE 51 0158 Ao U0 SR iR R s e fe s b, 35 481
A 2 P O B P LA R 7 T W PR AR s ) J
X, 16 LT BN 3 A% 13 5 B4 IX

100
e e BRI (1=51)
| MR B (n=25)
=
g ¥ -
M 50+
i
H
':“Lu
0 20 40 60
bavrETIE ()

2 B B R S A 1 52 A P O B 9 BB 1Y Kaplan-
Meier 72k * TR SIERFERB MK, 2RA5i¥
X (,=30.320, P<0.001)

Figure 2 Kaplan-Meier survival curve of patients with recurrent

ovarian cancer with positive and negative peritoneal metastasis

51 52 J 1 B S5 i R A% 8 8 34 A7 A i o
IR, FLrhRNBE)E 18 ], ASKLIIGE 33 f, 17
I AS 0 D0 30 JEE %) £ v, 28 3] 3 B R 5 T R
JE, 5 BRI PRI R . R BEAS K1 )
LRIk R R S TSR A, 5 iR
IRy O 5 35 A AR B R RS T R

CT A /s A7 B B k1M *F-FDG PET/CT
BN 2 R ISR | 5 ARl 45 AROIE S Y Sy
W R LI 3.

3 itit

W) SR e 2 M A B A B DL S
Z—, BWFRMNKT e STk, Hifb,
FARIPREIAI OISR F T, ELE e
BITIE, B 80% MY H BB AT B M, A
FE LU Y 2~5 A1 BLRCHS 43 R0 35 THT I 52 & 1) AU 2
A 70% 2= KA RS s CA125 Fil HE4
I 72 T U0 L9128 R 700 %) b b
Y. CAL25 KM T e DL T b e M o 53 e
S B M T, IR R PR U A AL,
W R . AR RRI, i CA125
IR ZHE R AR S B s h s ik, o
HEAETR O W AR ARG A 5 RN B e
X2 P B R R B B ARAEY, H CA125 K FF
ST R ORI TS N R R N R 22—, ARf
FEEERELI, CA125 /Kl 91.80 U/mL HHZ Wi &2
SRR S R AU 69.49% . HERRFE T 71.91%.
B FOMAE A 85.42%, X4E/R CA125 JE W& &
PEBR S Y R RR Y, SR AE R

HE4 ¥ # il CA125 — A2 Ry P 1 iz 9 () i
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3 ERVEREESEH (LM, 42 %) 1Y F-FDG PET/CT WAZE & 4 4F07H 0P 5195 1T B AT 1N 00 SR RIA R, RIGA4U%
SR LSRN, BN T RIS . A WFTF-FDG PET/CT ¥ 4 d Bl E & CT B, Rk LB E RIS (Fikfim ) ;
B 24'"°F-FDG PET/CT [, /REEEMEIERS B3GR, BURE RS H R (Fik iR ), SUV,,=8.7; C W2 MARMEE CT K, R4
Jos T A5 2 P AR (73K TR ) 5 D MUK U (A SUG B A AT 25 SR (ARSI e (0, x200) , R ZFSRHEESIHY
AN, AR S RE, RSO AR, 25 A e AU Y (R A B RO S, I D SRS . FDG Ry SR AR B R A
PET MIEHFLZHWIE RGEZEEAR; CT MITENUREEEAR; SUV . AERRIEIEEE

Figure 3 Typical cases of "*F-FDG PET/CT image of patients with recurrent ovarian cancer (female, 42 years old)

WH8HR. HE4 BORGEFR MM 2, HEE
I S Sg s T (O IR A N 6 LN 1 S et S
R, 24 HE4>196.89 pmol/mL M2 W & % 1 51
TR RALE R 67.80% . HEWIFN 68.54% . FHH:TH
ME R 81.63%, X478 HE4 2 Wi & %t On i
() Z MR AR E Y. A, AR AERER,
CA125 Fil HE4 B4 0 X &2 2% 1 B S 98 (1912 W sk
REX TG, HEFAGIH2HE X,
AWIREE SRR, M. B, . i
A, HFRE AL RN R AR 2 45 5 95 34 vl H B 7 CA125
KT, [FIREHAKFREE RS . AEARA . IR
A &5 A A BT ekAs . 5ok, SR
GOV R, HE4 R . FENBE. S
21 it g A0 M g P i R KO ERAR . T
W, BARRAIMHE CA125 F1 HE4 7K P12 b o S95
() RBUEAR &, (AR R 2%
SAGSERAASE CT A MRI, HZ R MBS
MR E W K, MR AL RGERAL . JEAS . M
MFHEFEE DL S LTI KRR %, xR &
PEGP SR R TV e AL SO &, SRR RO
SR RN S % B, G5Bk
WE SRR BRI S L 2 R A RE R th

BAF R, X TRAE/ N R EXE, JEHXT
— SRR G RS CGEAS B es . IR RIS 2R 1m
) RRME X, 55, T FARERAE RS L
FR T EE A A AR, G R B SR S0 T A 32 ek
T ARCUIBRRMBEAES5 M, SR X RIR 414,
EREAHE G AR FS Wi LT,

AR, BEE TG BR R R,
“F-FDG PET/CT WALTE S & 1 O 598812 Wi vh 9 1
FHBER LT . PET/CT il 1 WL kL Xt *F-FDG 1
R EE R IR 0 KON, BAREUER . &
P HERA RS, T ON R R IR L L 12 g
W IR S . A . $ERS Ay At
AR R AR AR R . 0 A8 55 S5 1 I 9 245 RAIE 52
"F-FDG PET/CT 12 Wi &2 & P U1 5198 1) R 5038 Fn o
WA H 4 o Thrall 25 %38, "E-FDG PET/CT %I
BEALAR M OD LI 112 B RABUE Rk 90%. AR
LSRR, “F-FDG PET/CT X} 5&{ 5 & 1 b 4
T2 R BUE N 93.22%,

AL W, "F-FDG PET/CT B4 I
CA125, HE4 n[E—548 B O &2 & R 58 10 12
WAk Bt . ASWFFEAEXN *F-FDG PET/CT 5 CA125 #i
HE4 B4 kil 52 & P B0 8988 1 43 A vh & 8, B G
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AR e A 2 D B e i UL e =X,
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I FES 2 RS YRR 8 %) S A AU B I v R A2 RS B
PR, X5 Hebel 50 BWF I 25 RAHL . 348,
AR PE-FDG PET/CT X & & M U1 5595 I Ji s
FELEAG: H A4 2R S0 IRl SR A0 T 1458 CT A
[FAE, ZUAFFELERIESE, PET/CT @A R 2K
B s 1) R M R W = T CT RN PET
(A Eh R A2 Fularz 6% &8, 5 CT ML,
PET/CT 46 I & 1 1) SR8 HE LA A% 1t Dy e LA
T ) R A R, X SRR AR 3K
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