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Significance of detection of contrast-enhanced ultrasound quantitative parameter
in patients with ovarian epithelial tumors
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[Abstract] Objective To investigate the application of contrast-enhanced ultrasound
(CEUS) quantitative parameters in differential diagnosis of ovarian epithelial tumors and its
correlation with neovascularization in malignant transformation. Methods In total, 102 patients
with ovarian epithelial tumors were selected and divided into malignant group (z=51) and benign
group (n =51). CEUS parameters of the two groups were collected, and receiver operating
characteristic (ROC) curve analysis was used to evaluate the diagnostic value of CEUS
parameters for the differential diagnosis of ovarian epithelial tumors. Logistic regression analysis
was used to investigate the relationship between CEUS parameters and the incidence of ovarian
epithelial cancer. Correlation analysis was used to investigate the relationship between CEUS
parameters, microvascular density ( MVD), International Federation of Gynecology and

Obstetrics (FIGO) stage, differentiation degree, and lymph node metastasis in the malignant
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group., as well as the relationship between CEUS parameters and MVD in the malignant group.
Results The initial increase time and peak time in the malignant group were lower than those in
the benign group, while the peak intensity, enhancement rate, and area under the time-intensity
curve were higher than those in the benign group (P<C0.05). The area under the ROC curve
(AUC) of various CEUS parameters in combination in diagnosing ovarian epithelial tumors was
greater than that of each parameter alone (P<C0. 05). Logistic regression results showed that the
initial increase time, peak time, peak intensity, enhancement rate, and area under the time-
intensity curve were all associated with the development of ovarian epithelial cancer (P <C0. 05).
The initial increase time, peak time in the malignant group were negatively correlated with FIGO
stage and lymph node metastasis, and positively correlated with differentiation degree, while
peak intensity., enhancement rate, area under the time-intensity curve, and MVD were positively
correlated with FIGO stage and lymph node metastasis, and negatively correlated with
differentiation degree (P<C0.05). The initial increase time, peak time in the malignant group
were negatively correlated with MVD, while PI, enhancement rate, and area under the time-
intensity curve were positively correlated with MVD (P <C0. 05). Conclusion CEUS quantitative
parameters have certain diagnostic value in the identification of ovarian epithelial tumors, and
malignant tumors in patients are closely related to FIGO stage, lymph node metastasis, degree of

differentiation, and neovascularization, which can provide reference for clinical identification of

ovarian epithelial tumors.
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Table 1 Comparison of contrast-enhanced ultrasound parameters between the two groups
(n=51,x *s)
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Table 2 Value of contrast-enhanced ultrasound parameters in the diagnosis of ovarian epithelial tumors

LD AUC R TR 5 P {a 95%CI
I 34 1 1) 0.807 13.85 s 78.43% 74.85% <0.001 0.717~0.878
35 U ] 0.751 26.33 s 90.20% 58.82% <0.001 0.655~0.831
U {1 5 3 0.749 16.74 dB 74.51% 70.59% <0.001 0.653~0.829
08 R 0.787 0.94 dB/s 92.16 % 52.94% <0.001 0.695~0.862
A T] — i B2 i 2k AR 0.799 1155.90 dB * s 72.55% 76.47% <<0.001 0.708~0.871
A2 W 0.929 — 96.08 % 78.43% <<0.001 0.861~0.970
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Table 3 Logistic regression analysis of the relationship between contrast-enhanced ultrasound parameters
and incidence of ovarian epithelial cancer
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Table 4 Comparison of contrast-enhanced ultrasound parameters and MVD in patients with different FIGO stages
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Table 5 Comparison of contrast-enhanced ultrasound parameters and MVD in patients with different degrees of differentiation

(x=*s)
I LR - U 14 B[] T e s 7] U {58 i 8 5 R Fisf [F) — 5, J3E iy 4% MVD( X 500 L)
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s ok 24 14.02+2.36 23.0742.37 16.29+3.01 0.8740.22 1047.694+152.41 18.06+3.25
K531k 27 12.7442.09 21.3743.14 19.6343.45 1.2340.35 1 406.054-287.46 25.2044.89
I 2.054 2.160 3.662 4.333 5.459 6.059
P {i 0.045 0.036 0.001 <0.001 <<0.001 <<0.001
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Table 6 Comparison of contrast-enhanced ultrasound parameters and MVD in patients with and without lymph node metastasis
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P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Table 7 Relationship between contrast-enhanced ultrasound parameters, MVD, and pathological features
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Table 8 Correlation analysis between contrast-enhanced

ultrasound parameters and MVD

—_— MVD
r {8 P1H
Uy 14 1 1] —0.803 <<0.001
K U I} Ji] —0.795 <0.001
U {558 J3E 0.811 <0.001
5 H R 0.827 <0.001
Fisf fia] — 5 J32 gl £ °F T AR 0.798 <<0.001
3 3 it

FI A A O 88 T B M B i 7R X 4R
SEIR A 75 S 5 S LY A A A L BEAG A BOR T
Bk e, 7 3 I B AT T R ) E R O
SF AR AR A R R, R R A U0 B MR
BEHOTI R R 5 ORRORT AR ) A
R MERFESEAT 2H 208 I, B B 25 H) Kkt b 4y
BE T A B Sl 2 W B BURE AT AN LEE B
A A B I R [l A R RS AR e
AL ek Ak fol i A TR R OO 5 T S e R % WL
WL 53 A L L B0 ) 27 75 Dl o i 7 SR I oRE 3 o
it M2 A BE S0 W IR RO . T I DR
FEHT I R L R 2 W LR R B AR R S
R HA BA — E U VRSB (EO R b B
TR 22 g BREE AR S 2% , T REAT A 57 P [ 2 57
L NS SR DA TRA NN S G o T = L il |

U TR LA B O SR LA O L B AR RN
— A WS AR LA A I R M A U A A [
g AN B ]

AT 5T 38 1 B B9 5L L B A i gl R i
B e 2 U BREE SR Dy 4 Bn v L 7 0 A 2 B 0%
[F1) | 325 U P [RGB P2 WA (L5 B2 8 B 3l 4% I 1]
— SRR T AR R T R A B A B
FUAERAR L L T 43 39 B 1) S ke e 2 5 7 00 1A 9 i B
Ji it W 18] T35 WA [ 5 g 728 I 4 v 3 52 7910 38 o
DR ek T 95 3 a1 IR )00 e L SR JRE | N () — B JE
2 TR R A A D AR OGRS R S R
FRUBTA A JRE FE o R 7 3 B U 48 IR 1 3K 0 1]
S, VA (TSI JBE | 94 SR 4% | IR 1] — 5% B2l 4 ThTBR A
DA - 45 550 B P i R B i A R R R A L A AR
B LIRS ML A B P ag A i A A
BRSO L TEASE R R R ek I PP R g R
WA L 56 J3E bR, I () — 5 68l T T ALK B A
ey 2 3V CIDSITIE WS iR SR ] TR
A5 38 2 22 1 A P T R 2 RN W B L R R

=

wo =z

i 9 ROC il £k o, #5875 1 5 2 UK & 2

B AUC & T4 S8 iz Wi, H Logistic 1] 15 43
Br 735 By 3G I ] | 38 WA Fsf ) | U {5/ 5 394 it 1 %8 I
N TR g ES TR AS RS R C 3 8 TR =]
ORI — IR L 5 3 R S B0 B S T R T b
Sk A S HNH.

) B Jie e 1 A5 T ok 0 O B I R b R
PR 32 2 UL AL, I R DN Sl K S R K R S AR

=24
i



« 2904 -

=[S S AN S 74

#5458 3 W

A7, L EOR A A B B B A K e R A
15 A I i T B RE T B B KR T 25 L S R
o A ] R L BN [) 2500 o 3 45 5, 8 7 12 W e R
ARG S ARG B 7 B s () — 5 5 i £ T T AR L B B
[P g P 8 ] L I 9 £ 5 3 5 5 I AR S AN W]
T E DA = 1 =z N 2 T AP N < T o =7
NI R S RN TR ol R RIS
HiH Bhat S0 2R E 8 W MO A Y R HE b
eI [ R = R e | = A B e N N T
P e 8g if ZE5 P18 I g A K, T L 4 A WO O kb N
LR 11 = o =R T o = I\ VA DI I 1 = 1
TE I L 5 32 L 3 % 2 Sk 2 TR A e B R 4
UM AE , I 38 A W 5% 7 1T AR b OO0 A 4 I I
TEAR I8 055 T2 BLRE 70 AR B9 38 3 WS R AN
[l FIGO 4330 o3 AL 5 90k 2 45 76 7% JR 5 7 ot 52
ZH MVD R, FIGO 4381 T + I b 404k 2
E G RN ISV 3t T = ol ||l I 1 P N
S5 78 FBOE B B ) R AR RIS TR AL R, I 0 {E
SR I O R R — 5 B I 4 R A MVD &
IR AU A 2, 4 7 T e e yge e 7 3 5 S 800 I A TR
5 B FIGO 2031 ik 45 55 B oy L R A o5
HE— 2543 BT 7 6 75 3 5 S BUR B A ) A e s )
5 MVD 2 b ¢, W 5% B | 39 58 5 % | B [H) — 5
FERZ T HALS MVD 2 0F 56, 48 7% 5 o i s 1
H5 FIGO 430 AR R B bk L 25 56 B8 o il 45 B
BUA o A3 A D TR AT R 2 T B e ] 0 )
T VR SRR R e | ) — R Rl R T R
G 1 4 7 e R R R B I A T AL L b
Je A R R R PR LI VAR S N T s i B FIGO 43
B oy AR R AR B i Ak K AR S R TR b
S8 Tk R

ZE LTIk, R i R i S 80T T A2
U ol LR A= Y Ll R B N 2 AN
FIGO 4330 43402 BE L i 45 T8 B A 5% . R I IR 2 31
bp RIS,

(&% 3]

[1] Topaloglu OF, Uysal E. Celik ZE, et al. The coexistence of
two diffent epithelial ovarian tumors: a rare case[ ]J]. Curr
Med Imaging,2022,18(4) :421—424.

[2] Kurnit KC,Fleming GF,Lengyel E. Updates and new options
in advanced epithelial ovarian cancer treatment[]J]. Obstet
Gynecol,2021,137(1) :108—121.

[3] Schoutrop E. Moyano-Galceran L., Lheureux S, et al

Molecular, cellular and systemic aspects of epithelial ovarian

cancer and its tumor microenvironment[ ] ]. Semin Cancer

[4]

(6]

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Biol,2022,86(Pt 3) :207—223.

Javadi S, Ganeshan DM, Qayyum A, et al. Ovarian cancer,
the revised FIGO staging system, and the role of imaging[J].
AJR Am ] Roentgenol,2016,206(6):1351—1360.

Taylor EC, Irshaid L, Mathur M. Multimodality imaging
approach to ovarian neoplasms with pathologic correlations
[J]. Radiographic,2021.41(1):289—315.

FEFHLEE JOTA & 53 R CT %5012 W 59 58 1 e i
TG PR E LT PR CT R MRI 4235, 2021, 19(4) - 130 —
133.

Kurman R]J, Carcangiu ML, Hemrington CS, et al. WHO
classification of tumours of female reproductive organs[ M.
Fouth ed.Lyon:TARC Press,2014:38—40.

XU L BRAK T L B SR A ] B O 5 R 52 R Bk )
ARG R A 5 8O R 42812 W 0 SR p L L) ] P
[ AR R ,2017,33(5) ;739 —742.

AR SO A A R S RO A3 T X L g R e
i 8 v M A A PR T B PP A L) D, b AR R 22 2R 7, 2009, 89
(9):587—591.

James NE, Woodman M, Ribeiro JR. Prognostic immunologic
signatures in epithelial ovarian cancers[J]. Oncogene, 2022,
41(10) :1389—1396.

Xiao F,Zhang L, Yang S, et al. Quantitative analysis of the
MRI features in the differentiation of benign, borderline, and
malignant epithelial ovarian tumorss [ J]. ] Ovarian Res,
2022,15(1):13.

Del Cura JL,Del Cura G, Zabala R, et al. Contrast-enhanced
ultrasonography to guide diagnostic and therapeutic
interventional procedures[ J]. Radiologia (Engl Ed).2022,64
(3):277—288.

Eisenbrey JR,Gabriel H, Savsani E,et al. Contrast-enhanced
ultrasound (CEUS) in HCC diagnosis and assessment of
tumor response to locoregional therapiess[ J]. Abdom Radiol
(NY),2021,46(8):3579—3595.

Lin S,Cao Y,Chen L, et al. Contrast-enhanced ultrasound of
breast fibromatosis:a case reports[ J].J] Int Med Res,2021,49
(5):3000605211010619.

Palsdottir K, Fridsten S, Blomqvist L, et al. Interobserver
agreement of transvaginal ultrasound and magnetic resonance
imaging in local staging of cervical cancer[]]. Ultrasound
Obstet Gynecol,2021,58(5) :773—779.

Wu Q, Qu Y., Li Y, et al. Logistic regression analysis of
contrast-enhanced ultrasound and conventional ultrasound of
follicular thyroid carcinoma and follicular adenomas [ ] J.
Gland Surg,2021,10(10):2890—2900.

Tischkowitz M, Huang S, Banerjee S, et al. Small-cell
carcinoma of the ovary, hypercalcemic type-genetics, new
treatment targets, and current management guideliness[]].
Clin Cancer Res,2020,26(15) :3908 —3917.

S B TR €0 £ 2 R R S R 3 A O SR R iR
H532 W b B E L R AR B 58 55 B 2 1 1T, 2020, 4 (13)
61—62.

THHO Y, TR TR 75 R (8 235 W P O O



VLTSS OO SE b R AR A0 7 3 B B 2 UG X + 295 -

M ik dRE Y S 5032 W A M [T ). 98 9 72E B, 2019, 17 (20) . [23] Kielbik M, Szulc-Kielbik I,Klink M. E-Cadherin expression in

2451—2454. relation to clinicopathological parameters and survival of
[207 X0k . FL2 3, XU, 4 KT CT fifi gh ik & 52 09 il 3l ik 3k g patients with epithelial ovarian cancer[J]. Int J Mol Sci,

S TR 5 W DX 3% 43 A R 0 00 A TR0 A g (). o [ S AR 2022,23(22) ;14383.

#,2022,30(11) ;1178 —1182. [24] SFRHMI. M CA125 B4 RBP4 X #8745 GI-RADSA 2 i 41
(210 ZE2R A, & A, Bh 0 . 55 00 ) 48 P B AR R IR 32 1k 2/%% By RS2 W DT B M K2, 2021,

A E o vB 3 IR I B 40 R I A ) SR SR A AT L. [25] Bhat SM, Badiger VA, Vasishta S, et al. 3D tumor

HAE R 152 24 35,2022, 31(4) : 338 — 344. angiogenesis models: recent advances and challengess[J]. ]
[22] Guo J, Han X, Li J, et al. Singlecell transcriptomics in Cancer Res Clin Oncol,2021,147(12) ;3477 —3494.

ovarian cancer identify a metastasis-associated cell cluster (K X9 3 AT40)

overexpressed RAB13[]]. J Transl Med,2023,21(1):254,



