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[Abstract] Objective To determine the perfusion features of ovarian masses and their diagnostic value
Methods  Contrast-enhanced ultrasonography (CEUS) of 81 ovarian masses were confirmed by surgical pathology.
Time-intensity curves of perfusion were obtained for the interest areas of ovarian mass. CEUS perfusion parameters
were estimated, including rise time (RT), time to peak (TTP), peak intensity (PD), time from peak to one half
(TTH) and area under the curve (AUC). Repeatability of those parameters was tested. Differences in the perfusion
parameters were tested between benign and malignant masses, between tumor and non-tumor masses, between
different differentiated and stages of ovarian cancers, between cancers with and without lymph-node metastases, and
between primary and metastatic cancers. Receive operating characteristic (ROC) curve analyses were performed to
determine the cutoff values of perfusion parameters for discriminating cancer from benign ovarian masses. Results
Good intra-observer repeatability was reached in the five perfusion parameter measurements. PI, TTH and AUC
increased significantly in ovarian cancer and tumor compared with benign and non-tumor masses (P<C0. 05). PI,
TTH and AUC were effective parameters in diagnosing ovarian cancer. AUC had the highest diagnostic
effectiveness, with a sensitivity of 87.3% and a specificity of 80.8% at the cutoff value of 877 dB « s. There were
no differences in the parameters between different differentiated and stages of ovarian cancers, between cancers with
and without lymph-node metastases, and between the primary and metastatic cancers. Conclusion Malignant
ovarian cancer has higher PI, TTH and AUC values in CEUS. AUC has certain value in diagnosing ovarian cancer.
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Fig 1 Ovarian tumor

A: Harmonic imaging mode; B: Fundamental imaging mode;
C: ROI was selected in ovarian tumors at the maximum longitudinal
section (Harmonic-fundamenta double imaging mode by CEUS) ; D
Time-intensity curve
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Table 1 Intra-observer repeatability of perfusion parameters for
ovarian tumor detected by CUS and CEUS

paremever differenee.° =E1. 965
RT/s —0.40 7.76 —25.12427.50
P1/dB 0.12 2.74 —6.96+£8.11
AUC/(dB -« s) 1.13 154. 71 —301.904362. 89
TTH/s 0.13 13.30 —42.38430.53
TTP/s —0.66 8.17 —24.76423.57

RT. Rise time; PI. Peak intensity; AUC: Area under the

curve; TTH: Time from peak to one half; TTP. Time to peak
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Table 2 Comparison of perfusion parameters between ovarian

malignant mass and benign mass (x=+s)

Perfusion Benign Malignancy p
parameter (n=26) (n=155)
RT/s 17.76+13.70 15.11+£7.86 0.273
PI/dB 13.78+4.51 18.70+4.09 0. 000
AUC/(dB « s) 776.264299.48 1 213.404385.57 0. 000
TTH/s 44,334+19.73 57.23415.09 0. 002
TTP/s 32.80+14. 26 29.844+9.17 0.263

RT, PI. AUC, TTH, TTP: Denote the same as those in
table 1
F3 NEMBSIEMEREISHEIE G
Table 3 Comparison of perfusion parameters between ovarian tumors

and non-tumor (x=+s)

Perfusion Non-tumor Tumors p
parameter (n=12) (n=169)
RT/s 19.65+18. 87 15.32+7.72 0.172
PI/dB 12.56+2.91 17.91+4, 62 0. 000
AUC/(dB +s) 654.834147.64 1 145.83+401.09 0. 000
TTH/s 41.41423.67 55.12+15.76 0.012
TTP/s 36.31419.65 30.00+8.78 0.125

RT, PI, AUC, TTH, TTP: Denote the same as those in
table 1
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Table 4  Comparison of perfusion parameters between benign and
malignant ovarian tumors (x=%s)
Perfusion Benign tumors Malignant tumors p
parameter (n=14) (n=155)
RT/s 16.14+7.32 15.10+7. 86 0. 658
P1/dB 14.81+£5.43 18.70£4.09 0. 004
AUC/(dB - s) 880.354358.82 1213.404385.57  0.005
TTH/s 46.83416.13 57.234+15.09 0. 026
TTP/s 30.6447.33 29.8449.17 0.761

RT, PI, AUC, TTH, TTP: Denote the same as those in

table 1
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Table 5 Perfusion parameters of ovarian cancer in different stages (x=+s)

Perfusion parameter | stage(n=2) Il stage (n=2) Il stage (n=23) IV stage (n=14) P

RT/s 17.73+2.12 8.54+0. 20 13.52+5.82 15.18+6. 45 0.374
PI/dB 22.16+3.75 19.11+0. 48 18.22+4.57 19.14+3.81 0. 620
AUC/(dB + s) 1 586.054272. 67 1017.03419.75 1222.124430.73 1271.164+414.71 0.563
TTH/s 58.27+5.22 53.20+23.34 60.57+12.33 58.81+17.06 0. 906
TTP/s 27.65+0. 88 20.34=+0.56 28.01+5.51 31.54=+11. 40 0.263

RT. PI, AUC, TTH, TTP: Denote the same as those in table 1
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Table 6 Perfusion parameters of ovarian cancer with different differentiations (x=xs)

A - I M - - - - —
Perfusion parameter Poorly< iif?:le)nmted Oderate(li ilif)erentlated High d(l]flfirg?nanon P
RT/s 13.63+5.85 19.64+5,33 11.37+4.35 0.113
PI/dB 18.73+14. 20 18.30+4.77 19.79+4.45 0. 896
AUC/(dB « s) 1 216.794385. 44 1 509. 14604, 09 1234.594472.58 0.414
TTH/s 57.75+14. 11 73.00410. 50 61.35+6. 14 0.114
TTP/s 28.6848.53 32.11£6.97 26.1141.97 0.616

RT, PI, AUC, TTH, TTP: Denote the same as those in table 1
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RT/s 13.2745.39 15.94+6. 94 0.194 1% *ﬁﬁjﬁ‘{f’ j\j/ﬂ' m]‘ Iq:/g\%&,f T iFEPKE'E‘

PI/dB 19.25+3.76 17.60+£5. 02 0. 254 H 24 ToR) B J7 8, 1 B 4 48R 0 % i i B L%

AUC/(dB +s) 1252.184384.60 1 233.15+486.70 0. 895 NTENN N

TTH/s 58. 26412, 00 62.504+18.18  0.384 PEHE AT BT L BUAE P O AR AE i e i

TTP/s 291950.60 303N 0999yl dy LR A T BRI I %

RT.PI,AUC,TTH,TTP: Denote the same as those in table 1 YEE , Eﬁ(ﬁﬁ@ﬁﬁ a:ﬂq] ﬁ-}? E,(J ié\%ﬁ. R ﬁ}g& . ﬂi}ﬁﬁiﬁ F
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Table 8 Perfusion parameters between primary and secondary ovarian

cancer (x=*s)

Perfusion Primary Secondary P

parameter (=25 (”TG) 248 0045 B AN LA AE P9 ) PRAL R B A 21 G AR ot
RT/s 13.78+5. 78 11, 1846, 32 0.716
PI/dB 18,3144, 47 19,4943, 68 0.384 DU o W 5 T R LR AR AR BT JOAE R 25 o 1R
AUC/(dB -+ ) 1216.064427.71 1 294.36--391.57  0.558 VLT B AR 1 ~T pm, 5 2T A A2 (6~8 )
TTH/s 59. 10412, 61 60.13416.31  0.821
TTP/s 27.89+5. 36 30.29411.19  0.361 AHALL » BB 0 i 1090 3 28 AN o A T4 B B IR R 58 - A

RT,PI,AUC, TTH,TTP: Denote the same as those in table 1 i@j‘;[ﬂlréslj\]EZ sﬂflﬂl?{ﬁﬁ{%}l ,/\AE’fJCZj]jj tfu‘J‘:lm lﬁ
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