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Contrast-enhanced ultrasound for predicting efficacy of
neoadjuvant chemotherapy in epithelial ovarian cancer

WANG Lixian, YUAN Yue, LIU Mengyin, WANG Nan, LIANG Yakun, WANG Cuiju’
(Department of Gynecology&Obstetrics Ultrasonography, the Fourth Hospital of Hebei
Medical University, Shijiazhuang 050011, China)

[ Abstract]  Objective To observe the value of contrast-enhanced ultrasound (CEUS) for predicting the efficacy of
neoadjuvant chemotherapy (NACT) in epithelial ovarian cancer (EOC). Methods Totally 44 EOC patients who
underwent NACT before interval cytoreductive surgery were retrospectively enrolled and divided into effective group (31
cases with 45 lesions) and ineffective group (13 cases with 14 lesions). The baseline data were compared between groups,
as well as ultrasonic parameters and tumor markers before and after NACT. The efficacy of CEUS parameters and tumor
markers for predicting the efficacy of NACT were analyzed using the receiver operating characteristic curve and the area
under the curve (AUC). Results No significant difference of baseline data was found between groups (all P~>0.05). In
effective group, significant differences of the maximum diameter, peak systolic velocity (PSV) , perfusion index (PD) ,
resistance index (RI), enhancement degree, enhancement time, enhancement distribution and time-intensity curve (TIC)
parameters were found before and after NACT (all P<Z0.05) . while no significant difference was found in ineffective group
(all P>>0.05). Carbohydrate antigen 125 (CA125), human epididymitis protein 4 (HE4) and risk of ovarian malignancy
algorithm (ROMA) index after NACT were significantly lower than those before NACT in both groups (all P<C0.05).
AUC of the combination of CEUS TIC parameters and tumor markers for predicting efficacy of NACT in EOC was 0. 959
and 0. 880, respectively, the former was slightly higher than the latter, but no significant difference was found (Z=1. 577,
P=0.115). Conclusion CEUS was helpful for predicting the efficacy of NACT in EOC.
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| 2 1 P 5 98 Cepithelial ovarian cancer, EOC) &
YN B e H UL R AR 2 T2 I K &
BL3E L v R) Y i 9eE 40 A K R Cinterval cytoreductive
surgery, 1ICS™ K& F H 4 5 J5 i 47 09 8 4 B 1k 7
(neoadjuvant chemotherapy, NACT) #4697 . H A
B S T L N 7/ S S MR NS ¥ O O R 1
(response evaluation criteria in solid tumors, RECIST)
WAl NACT 97 &% . # 75 & 5 (contrast-enhanced
ultrasound , CEUS) HE 0K ff s XL 22988 14 P 1ML 378 155 400
XFFPEA NACT FH F ZLIR 8 0% B 2 0,
B 5= WK T EOC (9 WF 58 4l 38 o A #F 58 WL %%
CEUS #lill NACT JH T EOC U 9 i fEL
1 #EREHE
L1 BFFExb g WUBE s 2023 4F 10 H —20254F 6
HA b BE B R 24 58 DU B B T 1CS i 4452 NACT fy 44
BIEOC B3 . ¥ 9 Mk AR i 43~75 % P #5(59. 6+
8.2)% ;3L 59 A kL, B4 1CS J5 9 BIIE 52 A 1oy 4 5] 3K
WL . AYE RECIST WAl NACT ZOR o 58 42 2 i
(complete response, CR) Fl #B 4+ Z& fi# (partial
response, PR)IH A 804 (31 41138 45 49 k) DB 5
2 % (stable disease, SD) il % %% i i€ (progressive
disease, PD)IH A JTEALLH (13 6 3L 14 9 kb) o 40 AR
e : O i2 5 &M EOC: @ F NACT |l £ 52 2 Bl i 1
JERAF B B EE R O T NACT 1 5 #4252 CDFI,
CEUS FHIfiL ¥ il 96 A 25 P A I o HEBR A o - O At it
RGN IE s ONACT Fr 252 A5 SR YT s O 3%
Wi BAYEIRIT B NACT B s O™ 8 SL Al P50 s O 5%
7 3ok A EAR DA R 22 o A BIF T 28 B AR B D1 s
(2024KS047) . /B ¥4 %5 3 A R 15
1.2 #5771 R Mindray Nuewa RO ¥ 6 £ 3%
8 R, H % 2.0~9. 0 MHz 1 Ji2 P9 % 3k DE10-
3WU. g & & BUR A0, M EA R ENE N L E
A BB Y A 1 XAT CDFLL F i g d5e K D) T
HCAR KA S T A XIS o 9 A e 4 400 0 {1 3
# (peak systolic velocity, PSV) . Ifil 3 # 7 5 %k
(perfusion index, PD) J FH Jj 48 %% (resistance index,
RD. ZJ5# 5.0 mlA: #EL 7K 59 mg /S AL AR
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25 mg % T 8y R IR & Hl IR B, 2 5 R bk T 5
2.4 ml JFERE 5. 0 ml A R /K 5 398 B /s i g S P
Sy RV 5 8 CEUS 8K, 6] i R — 4k 8 5
T 52 AR WL G 3 52 700 DI T 0T 3B I [ L 1 58 8 B K
G AT A5 5 TF R R I R IR B X, 5k BT Gk 3 R 4
I 92k X O ROT. 3 HCH: i [8] - g B2 i 28 (time-
intensity curve, TIC) Z % , 43 4§ #| ik B [8] (arrival
time, AT) ik IR} [E] (time to peak, TTP) . g {H 5% &
(peak intensity, pD . [l & T T # (area under the
curve, AUC) K I F+ #} % (ascending slope, AS). Xf
RS EC I 3 WS BRI E .
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O S0 Pk M XUBS: 485 8 (risk of ovarian malignancy
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CHL 45 %0 1100 % .

1.4 RECIST 4Rt RECIST™ ¥F 4 NACT H F
EOC % # : OCR, Mg 56 426 2% s @ PR, 8 i K42
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1.5 il 40t R SPSS 26.0 48 it 43 1 4 A+ .
DL s 8 TE 45 40 A T YERE 41T (K5 DL iz
BB H g B R on R IE S o AT #E A AT
Wilcoxon BAG 4 . LA 5 A 43 bb s 7805k, R
o KBS AT ) b A . SR ] logistic [\ 43 #r , £ T
CEUS Z: ¥ K i 8 s 75 s N A A 5 2 ) 32 308 TAF
FE1E (receiver operating characteristic, ROC) i £k . LA
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£ ] J8 35 A % L 2R3 L Suidan
a3 e R 03915 LA R A g i e KOBE PR 5 o bE 22 S 2

TGt E (P >0.05), WHE 1.
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2.2 MEZH AMANACTHIG K& KRE PSV.

AGitE

PIRIFE G5 PR B (B3 i B] (858 4041 S TIC 2504 744
(P #7<20.05); LA NACT 7 5 45 #

SRS E (P >0.05). WFE2 KK 1.

#£1 NACTAHMKE LM EOC B #H L TR i

e ) H 2 k3 (6D Suidan ¥4 Ilﬁ%ﬁ%ﬁ(@) 5 1M 1 43 )A DR 95 (A5 )A
O4s R4 1L} IV #1 H Jo H Jc
B (n=31) 59.1+8.9 27 4 4.7341.90 21 10 14 17 4 27
A (n=13) 62.146.7 10 3 5.1141.27 8 5 5 8 1 12
d! —0.914 0.709 —1.386 0.157 0.168 0.247
PY 0.368 0.400 0.188 0.692 0.682 0.619
#£2 NACTH].J5 EOC gk = S8 i
s [6] a5 KA Cem) PSV(em/s) PI RI
A A (n=45)
NACT 7 10. 884+ 5. 24 13.304+4. 04 0.75+0. 26 0.4840. 11
NACT J7 6.00+5. 24 8.86+2.41 1.0240. 24 0.600.08
HH 3.588 4.969 —3.924 —4.782
PfH 0.001 <<0.001 <£0.001 <20. 001
TR (n=14)
NACT Fif 11.22+4.93 10. 324-4. 28 0.80+0. 25 0.5340.12
NACT J5 10.2143.91 11.8843.55 0.7840.17 0.5140. 08
HH 0.482 -0. 794 0.160 0. 380
P1H 0.636 0.441 0.875 0.710
- SRR EE (D) iR R [R] (A B4R A4 (A5 HETE B (A
[ % 1% H Il 2 13 5 A% el J
FRLH (n=45)

NACT #i 40 3 2 37 6 2 13 32 3 42
NACT J5 10 14 21 18 3 24 40 5 1 44
HH 40.183 26.179 33.457 1.047
P1H <<0. 001 <<0. 001 <<0. 001 0. 306

ToRH (n=14)

NACT Ff 11 3 0 12 2 0 4 10 6 8
NACT & 12 2 0 12 2 0 5 9 6 8
i 0.243 0. 000 0.164 0. 000
P18 0.622 1. 000 0. 686 1.000

B TIC 24
AT(s) TTP(s) pICdB) AUC(dB+s) AS(dB/s)
HR Al (n=45)
NACT Hff 13.0009.38,15.10)  24.76(22.07,28.64) 34.50(30.33,37.56) 3273.21(2998.06,3932.11)  2.91(2.08,3.19)
NACT Ji 15.74(14.92,19.44)  36.00(28. 65.42.26) 28.20(24.86,32.25) 2 245.07(1816. 15,3 054.35)  1.40(1.10,2.00)
i —4.731 —4.937 4.581 4.731 4.937
P{E <<0.001 <20. 001 <0. 001 <20. 001 <20.001
TR (n=14)
NACT i 11.53(9.26.12.57)  24.85(21.68.26.55) 36.31(34.65.37.65) 3299.50(3030.42.3983.03)  2.75(2.17.3.07)
NACT JF 13.64(10.65,15.36) 23.60(21.05,27.55) 35.26(33.03,37.70) 3393.28(2911.27,4406.12)  2.43(2.04,3.25)
21 —1.784 0.051 1.070 —0.153 0.153
Py 0.074 0.959 0.285 0.878 0.878
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2.3 MUEbREY NACT 24
CA125.HE4 } ROMA & %k ¥4 B
A% F NACT #i (P #<0.05) ,
W 3.

2.4 ROC i £ 4+ Hr CEUS
TIC Z 50k A B g b 76 W0 16 &
it NACT H T EOC % 2R
AUC 4351k 0. 959 J 0. 880, ij #%
W TR E HER LRI EY B
(Z=1.577, P=0.115) , W % 4

HRAEH 2,56 %, EOC

ANACT fif CEUS /R Hi kb 2 358 s B.NACT Jii CEUS TIC

3 NACTHi 5 EOC B I br & ¥ i

CA125(U/mD

HE4(pmol/L) ROMA $5 %

1316.50(577.70,2 399.75)
35.26(16.05,97.09)

718.65(429.05,1 095. 50)
122.80(92.78,154. 10)

97.95(95.65,98.98)
42.60(26.45,54.73)

A 2. o
3 ik AR (n=45)
A% 2 L EOC i 4t e Kz NACT i
AR NACT 72 fr e — g NACTA
R R RS T
B AR ARGE R AR AR PPN 1)
NACTHFEOCZCR. ABISES  nacT
i b G X b LSS CEUS Bl NACT R

—4.107
<<0.001

—4.015
<20. 001

—3.823
<<0. 001

1 059.00(613.80,2 830.50) 1225.25(348.03,1500.00) 98.10090.80,99.50)
167.50(49.29,339.10)

190.40(157.85,366.80)  80.30(49.70,89.15)

NACT T EOC R M1 . Z{H
AWBFGE A 4L NACT J5 Jis 4k P

—2.666

—2. 380
0.017

—2.366

0.008 0.018

fx K42 M PSV #7087 & /) L PT K
RIJF & . E% 5 NACT 2549 {4 fib

#4 CEUS TIC S MR tr P WM NACT AT EOC U B AL RE

63 4 IR I 45 5 R e S B A Eg AUC(95%CD AEARRL BB COD FREOD
B LR A D, CEUS AT 0.814(0. 667,0.961) 0.575 87.50 70. 00
U ‘ e TTP 0.869(0. 763,0.975) 0. 750 75.00 100. 00
He {Ef)? B ij‘ W pl 0.864(0.749,0.979) 0. 644 84. 40 80. 00
ABFIENACT 5 A R AL AL 2 2 AUC 0.875(0.769,0.981) 0.875 100. 00 87.50
S /AVC 3G S i B () 4 MR LA Y AS 0.878(0. 774,0. 982) 0.681 78.10 90. 00
S5y, TIC AT #1 TTP %% & 1M CEUS TIC Z%1k & 0.959¢0. 905, 1. 000) 0.844 84.40 100. 00
pl. AUC F1 AS # & . iF 52 T CA125 0.803(0. 624,0. 982) 0.571 68. 20 88.90
NACT A5 % « Fo 7 F 25 W e i HE4 0. 838(0. 695,0. 982) 0.616 72.70 88.90
. " o \ ROMA $5 %% 0. 848(0. 649, 1. 000) 0. 642 86. 40 77.80
LB VA 2L T R 1 W96 o 3 K A 0.880€0.770,0. 980) 0. 680 86. 40 81.90

I 75 2% B B [ R 3 AT B 2R i A
PN S5 & 9 R BN 5 i 5 AR A
7 R, 5 B0 52 R AE e g P U/ R ) SE
KR AR . (H AR B 52 6 R4l NACT #i 5
CEUS 24 R G123 L, SHE% T CEUS
T DX 43 Tifggg L A E T R ke A AR T AT D g
bR AR B B 1 A 1

A2EHE R T ICSHT#52 NACT A9 EOC
#  NACT J5 CA125<<75 U/ml H HiE 5 #2Z ICS Y
M7 R E . ARBFSE 240 NACT J5 CA125.HE4 &
ROMA 8 50 ¥ W] 8 /% T NACT [ . 10 A 54l 2 5 0

f i % . HUANG 4595 DL CA125 5 HE4 B 4 it il
NACT H F EOC % ) AUC 4 0. 825, A 5% LA
CEUS TIC Z 5k & K Jib e b 3 40 6 4 700 NACT
T EOCRCREY AUC 4351 24 0. 959 K& 0. 880, Hij # Hig
T E B R 2 R IEg i 2E E , FR W CEUS Bl i 8
55 I b 7 AH Y L 2 AL F R bR AR L A T R RE
ABE

Zi L rid , CEUS A1 B F I NACT HF EOC %KL
A HARE S T Mg bn ¥ o (HAHIES R /NFEAS L[]
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