Advances in Clinical Medicine Ifi/REE2£3E /&, 2025, 15(10), 2152-2159 Hans XM
Published Online October 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15102994

ETMREGFIEFRERIPE R4 E
5 2% Pl a4 32 FN 0w ik

 ZF, TEAH&
TR B EREEEAGE, LR T

Weks H i 20254F9H23H; FHHM: 2025410416 H; KA H#: 2025410 23H

HE

H 8 BT s RAILIR (DCE-MRI)F) A B3R 8] - {5 53R B & (TIC) KA., L eESERERH)E
60 sTRILFE(SI60%). IGIRITHIS5200 sPyik &R A] (TTP200s) RIS RIEHR (B AR CA125%8) 78 % ) i)
R BEMERRE. ik WREE20234E7 5 E20254E7 A Fr T E 2B KR BB 2 16045 B 5%
2 BE IR AR E BB CRE2561, REE35H), $2:1BEHLRI A 24 (40 FllliR4E (2051) . K
FBRE K ZHEZELogistic BB TR E R BHEE KR KK ERIRR, HEHBRTNZ] % BRI
BWRRE. 45 BEESTERCAL25 (P =0.004). SI60% (P = 0.002) X TTP200s (P = 0.005) 5%
ZREMREME. EEESHTE—HHIACAL125 (OR=1.12,P = 0.018). SI60% (OR=1.16,P = 0.036)
KX TTP200s (OR = 2.20, P = 0.031) ABI M E R . T XL EWERR S BEREIE%EF FAUC
E50.92, RMTFHE—FFHEE, RAEHLRRIRENESHT(DCA)S EABEELEF BRI TR MR R
MRAME. i FETCA125, SI60% K TTP200sH) % S$5 2k FRA v A 204 HI 5P 5L BB HEppR, b
ARET KA RA — 2 M E.

X 5in
SREE, FEESH, Bt SIKE, RBEER

Construction and Verification of

a Nomogram for Differentiating Benign
and Malignant Ovarian Tumors Based on
MR Imaging Indicators

Man Wang, Guodong Luo*

Department of Medical Imaging, Affiliated Hospital of Jining Medical University, Jining Shandong
“EIRIEE .

NESIH: £2, PEE LT MR AR bR 005 R BE MO 5L B A R AIED]. 6K EE R, 2025,
15(10): 2152-2159. DOI: 10.12677/acm.2025.15102994


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15102994
https://doi.org/10.12677/acm.2025.15102994
https://www.hanspub.org/

Received: September 23, 2025; accepted: October 16, 2025; published: October 23, 2025

Abstract

Objective: To investigate the value of dynamic contrast-enhanced magnetic resonance imaging (DCE-
MRI) time-intensity curve (TIC) types, semi-quantitative parameters [including the enhancement rate
at 60 seconds post-contrast (S160%) and time to peak within 200 seconds (TTP200s)], and clinical
indicators (such as maximum diameter and CA125) in differentiating between benign and malignant
ovarian tumors. Methods: Clinical and imaging data from 60 patients with ovarian lesions (25 malig-
nant, 35 benign) confirmed at Jining Medical University Affiliated Hospital between July 2023 and
July 2025 were collected. The patients were randomly divided into a training set (40 cases) and a test
set (20 cases) in a 2:1 ratio. Univariate and multivariate logistic regression analyses were used to
examine the relationship between lesion malignancy and the clinical/imaging indicators. A predic-
tive nomogram model was constructed and its diagnostic performance was evaluated. Results: Uni-
variate analysis showed that CA125 (P = 0.004), SI60% (P = 0.002), and TTP200s (P = 0.005) were
significantly associated with lesion malignancy. Multivariate analysis further confirmed CA125 (OR
=1.12,P = 0.018), SI60% (OR = 1.16, P = 0.036), and TTP200s (OR = 2.20, P = 0.031) as independent
predictive factors. The nomogram model constructed based on these variables achieved an AUC of
0.92 in the training set, outperforming single-factor models. Both the calibration curve and decision
curve analysis (DCA) demonstrated that the model has good predictive performance and clinical appli-
cation value. Conclusion: The multiparameter nomogram model based on CA125, SI60%, and TTP200s
can effectively differentiate between benign and malignant ovarian tumors and holds value for pre-
operative risk assessment.
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Table 1. Patient baseline data

%1 BEEGAN

ZE IR B (n=60) B0 (n=35) B:1(n=25 4iE P
M6, n (%) I 35 (58.333) 35 (100.000) 0 (0.000) nan  nan
1l 3(5.000) 0 (0.000) 3(12.000)

I 22 (36.666) 0 (0.000) 22 (88.000)
fE#, mean (+SD)  nan 60.456 + 14.480 45.285 + 13.257 56.480 +11.562  —1.684 0.072

=) /X H
FRAE, median o0 26 000 [39.000, 112.000] 66.000 [28.000, 110.000] 72.000 [45.000, 106.000] ~0.842 0.778

[1QR]
CAl%ISég]ed'a” nan  30.370 [15.000, 85.400] 14.700 [8.400, 39.000] 88.400 [45.300, 142.200] —4.072 <0.001
CAl?lgég’]ed'a” nan  8.570[4.100,13.760]  9.800 [6.210,12.960]  8.180 [5.010, 14.770] —0.016 0.89
CEnAe dﬁ’iﬁﬁﬁ’éﬁ]’ nan  1.670[1.280,2.310]  1490[1.130,1.360]  1.820[1.320,2.820] —0.958 0.245
S160, mean (+SD)  nan 81.958 + 32.880 89.557 + 33.658 113.453+22585  —2.298 0.028
TTP%EgSB)mea” nan 115.023 + 40.693 144.002 + 55.517 83.260+20.180  2.185 0.002
2.2. A&
(1) 2857

R 7 Ve 45 SR Prisma3.0T B4R, SR 32 3@ AH TR 1A LR 18] o 19 1 5 05 210 6 8 I 7 e R s
B JARAL TARAL: T2WIs BEWTAZ TIWIE BEWTAL: FHUNBURE(DWI). BS54k 2. FH
I 4100 1) 25 AR P 4923 5 AU 7 (voume interpolated body examination, VIBE)Z A5t i . FI e B vE S 2%, 205
B S f TR AL R A A (AL bR 240k, 2545 H10860001), ¥iks: 15ml, ¥KFE: 0.1 mmol/kg,
R 3 mLs.

Table 2. Magnetic resonance imaging parameters
2. BIRAESE

MRI Prisma 3.0T
sequence DCE-MRI DWI T2WI
orientation transverse transverse transverse
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FOV (mm x mm x mm)

290 x 340 x 150

300 x 340 x 144

280 x 330 x 150

Matrix 320 x 320 128 x 128 128 x 28
Slice Thickness 0.6 4 3
Gap 0 0 0
Nex 1 2 2
b value (s/mm?) — 0, 800 —
Scanning Time 8 min 247 s 154 s
TR (ms) 4 10,200 5400
TE (ms) 2.2 53 60

(2) KB e AR

KH Siemens J& & A3, Mean Curve B {614k BEER1F I [H] - 15 5 W Zk(TIC), T3l B 2% #R (region
of interest, ROI), WEJFMRIFEAS, . KFEIX . S Thomassin-Naggara Z5[5]IHFFL, TIC 2KAL53K 3
PR 2208 BT ). SEVERG S GARHTREIESRAL: PSR AY): SR SR SRR SRR AL R Y
(7Y Sk oy S I 9 Ak IR R . AR TIC #h4k, IR1FEE 828 (1) SI60% = (Slpost60s —
Slpre)/Slpre x 100%, Slpost60s; 3458334 60 s ikt KM TR Slpre SR ARTIE 5 (-
(2) ik [a](Time To Peak, TTP200s); 1524945 200 s A {5 = 5 A B e e I [A)

2.3. MEIBHR

(1) MR %52 Witk ot . Geit ) A s pE LR A% (DCE-MRI) I [A] - {5 558 % Hi 2R (TIC) AL (1 AL 22
18 EFA 1AL PG A R ADFESRE R SRR 2 R A

(2) MR 6 RIS WHNME: ARG EAR A 25 RIS & briE, HHTUREET TIC fhek8AL., FrE
SR (RIS 60 s TRILEK SI60%. ¥ 9EITH S 200 s A IE IR ] TTP200s) & I T b7 (ILiE CA125 7K
S R B K AR R A D 1 28 PR A R T s 31 O B8 R R R S W e FE AR, BRI B RR R U
WRE, FEL2H32 R TARRFE ih £ (ROC) 51 i 48 F AL (AUC).

(3) WBEKIGKRSHET L, RO R SR AR DL RS E R

FERSH: SI60%. TTP200s.

I PRFEFR: IM7E CAL25 /K-F. BhiR i KAz .

(4) TIC HHZRHEAE /3 HT: Phie RS R e TIC hgk (0 2. 1 &L 1 Bt =5, &
ST NN B (AL H ) 208 7 208 P e g 2 ) H AR

2.4. Gt

K H] SPSS 21.0 BA R RAE B BEAT GE vt 20 M, FF & IEA AT HITHE BRI (X £5 ) &R, IR Stk
FCAT I TR] - {55 -EZR(TIC AL SR 2 Ade, i AEISEA TIC M4 e R . WM 5P SR 2 7] 2 5 A7
FEZE 5o AT B 3R S 22 TR 3 B0 U 70 AT 07 30 1 DR TR 3R B AR 2RI, FE AR 3R Logistic [B1 9 43 A,
CA125. SI60% 5, TTP200s 5548 B i FAH<(P < 0.01), TM4ER. ke, CEA M TIC HiZk3sAI &
BRBEER. ZHRESNTER, CAL125(0R=1.12,95%Cl 1.12~1.32,P =0.018). SI60% (OR =1.16,95%
Cl1.11~1.26, P = 0.036) /2 TTP200s (OR = 2.20, 95% CI 1.35~2.61, P = 0.031) W7 i R &, 45 53 W% 3.
fii il Mann-Whitney U #5456, SHrE e RSHAER. B EMRN2ZR. P<0.05 G405 . 1
ROC HhZk M e B EUE 0 R o G R i R . UK. R
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Table 3. Univariate and multivariate regression analysis
# 3 BRERZEAZREEASHT
Univariate analysis Multivariate analysis
S.E Z P OR (95% CI) p SE Z P OR (95% ClI)
TR 0.03 005 0.62 0443 1.35(2.79~1.53)
= PN i 033 025 365 0552 2.56(1.44~1.2)
CA199 -043 029 -0.13 0.742 3.54(1.10~2.32)
CAl125 0.42 0.13 3.40 0.004 2.32(1.26~1.95) 0.02 0.05 150 0.018 1.12(1.12~1.32)
CEA 018 027 271 0257 1.23(1.91~1.63)
Hh £y
| 1.00 (Reference)
I -0.13 021 -0.16 0.674 1.83(0.34~3.23)
Il -0.25 042 056 0475 2.81(0.34~2.45)
SI60 -0.23 087 -092 0.002 3.23(1.34~3.75) 0.05 0.04 120 0.036 1.16(1.11~1.26)
TTP200s 0.10 0.21 2.10 0.005 2.87(1.23~1.24) 0.08 0.01 310 0.031 2.20(1.35~2.61)

Variables

OR: Odds Ratio, Cl: Confidence Interval.
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AAWRAL L 60 1], bl iR 25 4, b op B 17 B, JSURLZ 400 3 B, 1R AL R
J 5. RAESIEE 35 B, A ORIERLTALR 4 4], BREFAEE 11, OREEEGELE 5 B, mEAGE 12 6,
eV 13
3.2. IGRBUIHER G THT

fE 2023 £ 7 H~2025 -7 H, JLA9N 60 4 BEH T IS, Wikdk. Hr, JIZ%ER 40 4 8%#,
MR 20 AEFE . & 1 BoR VAR B B ARG BRI AKX R, REES CAL25
/KF-(P < 0.001). SI (P =0.028). TTP200s (P = 0.02) & & #l 5%
3.3. EHBE R R

WS A, R EAE S A E ) CAL25 ZKF(P < 0.001). SI (P =0.028). TTP200s (P =0.02)
BEAT AR, B M =AMEAR I B — R, AR R S A I Y (18] 1), S5 IR RS IR
AUC fH 4 0.92, = T8 — R MR8 2). ARt 4 rr, S4B —8E R a7 (] 3), DCA ik
IR F B EITE — 58 /KT AT DABUASHR s v U 2t (4] 4)

0 20 40 60 80 100
Points r T T T T T T T T T 1
TTP200s L L 1 L 1 1 |
200 160 120 80 40
S160% T T T T T Y
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0 40 80 120 160 200
Risk [ -
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Figure 1. Column line chart
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AWFART T DCE-MRI ZA& 383 7] - 5 SR ZR(TIC) KA, 0 &2 41(S160%. TTP200s) A
Jif R S A8 2 F AR B L RO R S A R N B . FERLRIER Logistic [F[)H 4 M, CA125. SI160% K
TTP200s 59458 KB B E M ISP <0.01), MHFEHEY. ke, CEA R TIC B A B R REEER. £
A& #Ti7~, CA125 (OR =1.12,95% CI 1.12~1.32, P = 0.018). SI160% (OR = 1.16, 95% Cl 1.11~1.26, P =
0.036) J% TTP200s (OR = 2.20, 95% Cl 1.35~2.61, P = 0.031) A7 Fil K 2, 7R iX Eedi bn 7 O 5L R
P W B B EANME o kT X A B (1 51 2k RIS R AE VI ZR AR ) AUC B R 0.92, ik 265 DCA
i £ 350 3% BTSSR LA IR e (1 0 e AT A S FH D

4.1. CA125 7k ¥

CA125 (JEPLJE 125)72 —Fibl e (1, 72 U051 B G H AL S O SR 8 I3 oK ot i, 2 H
HITIE A b P T 019 S0 0 R M 0 6 FH PR b 0 [6] o ST B LRI A i T 4306 CAL25, SEH IMLIE /K
ST R TR 22 B R A S R sl A A 0 A (1 B R E) H CAL25 JKT- H ALIR[6]. A,
CAL125 FEAHT At U S8 RS M RS 75 T oAy M, (Hih THAR R AR, RS H R mER
2 WTAER R 7]

4.2. Sl (Signal Intensity, {ES3BHE)

SI 550N Lt 55 3L IR (DCE-MRI I R P A2 X 3 S om L AR fb . 9949485 60 s sl R
(S160%) S 1 i A L AR e SR O BRINAE EE 5 0 AR PO L A3 R o A S S Ak S DD AR 5 [8] o WIE LR, Ak
GV 5L DRI A A pE R LA RN, A IE R R PO AR ALY, R E S160% .3 T Rk
G SRR [O] o T Rk B SR A i, ISR NITR IR, IR RE RGPk SI60%%

4.3. TTP200s (Time to Peak within 200's, AI&RTE])

TTP200s FE7EH A 5 200 s IR AR A5 5 5 5 1A B B AR IR [R], i bm S 1 AR 2 2311 1L it 3
JIFHFAE[10] o MM BF SR o T B & IR A U IR 4%, 3 5 7R N e 2 U B ek, DRt
FLTTP200s k. AHELZ R, R OIS o (9 it B S AR X 820, I I I PR AR, 35 703 AR DR
(P e, [RIk TTP200s K [11].

LRI R gtk — P IR T 2 S8 E i iR 3 . AW 75 2 - AL 1) AUC {15 %) 0.92, &
Em TR, DR HBERIVIZEIEE. KA ZA DCA MR B, 1A A A AN [R5 1 (i
T H8) R AR v O T A AT PR ARS8 B L I AR Sz e v L A v ) S AN B

R R FRIAG T B R, AP — 2 RBR . &5, AR5 BB, AR
FHXSEUN, ATRESE WAL IZ A BE 1. Hoik, ARWFRACR A 8 &S 8T /i, RN E RS H (W
Ktrans. Ve 58)EATERANIRDT, AR AT 456 € & it — DAL . 4, AN TJ8E ROI A REAF
E— M FEMMERZE, 580 7] 35 T N TR R sUSUR 45 515, 38 518 03 BT 10 2 W0 14 R A
P

2% ik, DCE-MRI K2 E RS % SI60%. TTP200s M2 CA125 71 % 7)) O 8 B g vh B 8
Wil 5T 2 SH @5 2 I RR I O R TR BE 77, A B Ry A T 51 558 R A PRl A 2
TH, NIERIZEFIGETT RS AEE T3k .

B B

AHIFFIRAF U T [ 2= Bt I B = e AR B 23 (A 2> kv (B 4t 5. 2025-08-C023).
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