- 422 - Il AR 75 2 2 2 2025 4FE 5 H 4527 4845589 J Clin Ultrasound in Med, May 2025, Vol.27,No.5

W R -

ETZSPEREFSHEER L REFHNEESIREE
Fouill 7= 5 %& & 22 Bz Bt =& AR ZFE Y I PR 10 (B
FTAE 2 A, RS

i E BB ETOURIGHA (TPRU) S8 A AR A S M B AROR R H0 7 J5 % A 20 FUE 25 it
I (POP) G RN . F7ik  BEMURE 7 BB K2 7 S BE s 4k 5 X 47 TPFU A A 1) 7™ 5 Lok 331 461, e I 72 3 149 LL 451 43
INZRAE 231 4 (POP (835 191 4], Al POP S8 35 40 i) FTiAAE 100 4] (POP f8 35 75 6], Al POP S35 25 6i)) , AR VI S vh
POP & F13E POP 535 I IR EE R \TPFU 28, % H 7T Logistic [0 20 Hr 55 5 W 7 5 & A= POP B8 S7 5% 0 (R 2% 5 [ i)
FET YNGR 7 14, SR ] 3D—Slicer B 14E/2) I B4 X, 1 1] Pyradiomics 32 BUR A% 2H 5 45T, 2ot AR fbab 315 ,
i (KB | Spearman BRAH G 2 E: e/ NTT AT KA I 1L (mRMR) FlHe /N 46 b e 45 36 £ 87 (LASSO) [l I AT 45 Al
0 | Bre A T BB M S 12 41 244725 (Radsignature) . SR 5 FHLAS 2 5 580 [ Logistic [AIUA (LR ) S 5 16) &
HL(SVM) | BEHLERAR (RF) W B2 BEDLAY (ET) i G0 B 4R FHIL (LightGBM) ] 43 3113 T 57 52 1 [ 2 Radsignature #4) 72
e S T S0 5 5 T 75 S AR 2H AR s 251 323 TARERE (ROC) fhZR 34T 5 IR (932 Wi RiE , Tt i 28 R I AR (AUC)
1o FLYZ A RE 3 g (A A A AR Ay S5 DR I I 000 A 764 R S P 8 7 S AR A A AT RS 7 5 SR 9T 3 5 0 2+ 197 I 2 2 POP 1y At
ST B 2R K Radsignature 24 A Logistic [P A 247 A IS AR . 22316 ROC 12k 43 B S pIe I PR TUIASE 8 e P A 75 514
ZH AT FNTRE S A RO 2 I 2 = POP (2 W8 BE 5 Hosmer—Lemeshow $8LA 0 6 56 RIS v 1 28 TF A0k 4% 58 780 00 A o
e A e 555 Il e A7 A% 180 0 I RS Ik . 58 7T Logistic MIA4MT i , LA WUALFLBEAS #5000 77 I & 212 POP B2
SESS R (OR=1.139,P<0.05) o £ 5 FHILES 27 > S0 b S 1) s PRITTIASE 28 oy | R A8 Ay fee DA A | A 1 2R A )
RAE TN S & £E POP BY AUC 43514 0.845.0.820.,  FE T Radsignature 4 2 (5245 4 2 R0 b | RF B g e 0B
HoAE U Zr e Ak g b WU 2 5 22 42 POP (9 AUC 4351 4 0.865,0.831, B4 B0 72 I 24 A a4 v 000 7= ) 2% 2k
POP Y AUC 435114 0.897 ,0.856 , 3595 I A1 1 PR TS T 145k f15 A A S AR AL 24 A0 | 22 R3lg Ay G 12 3 XL(39 P<0.05) .
Hosmer—Lemeshow 8075 D0 5 56 87, fre 0 I R F0I AR 1Y | S5 D0 A8 7 5215 4 2 B AR B A5 B )1 2 AR 3 4 v fg 40
BT (x*=0.097,0.060,0.806 ,0.099 ,0.137,0.107, 24 P>0.05) , A HEfZR /04 7R , ZE DI TR AR i B A I R 19
T R S I 7 5 50 2 2 A 1% 00 ol 256 2 5 5 o o T 2, E0K 45 8 1 000 g 282 2 A Wl 300 v il 2%, A T O
o e RHRIRE 2R AT R, 7RI G R , Bee DI I AR S0 5 A 7 AR 56 3 (B4 67 % ~88 % ISP Ilfi PR3k 25 fie i , e A s 1%
2H 2E A5 TR LE 22 R (B 82%~85% Hif IIfi R ¥ 3 2 A v, 3R A5 5 TR AE 23 Ry 34%~98% IRF I IR ¥4 4 2k e e 5 7 M2 AR
FR B U I A T 0 257 AR 23 15 1 43%~54% 1 61%~88% I 1Ifi R 1 4K 35 5 v, o M08 7 S A 20 2 A5 0 A A 3R 1 11y
54%~56% 1 69%~85% i Iffi R ¥ 3K 2 fi 1o, 65 ML TR A ME 28 [0 Ry 54%~92% B I R iR f e i o 8518 BT TPFU 2
B BT R AR F BO A R B T 0N P S & A POP, B — 52 B R B

KR WA, BB R UESL BG4 s SV I 2 i

[HEESES]R445.1 [ ZERFRIZAD ]A

Clinical value of a combined model based on transperineal pelvic floor
ultrasound parameters and ultrasound radiomics for predicting the
occurrence of postpartum pelvic organ prolapse

HUANG Lihua'?,ZHOU Yuhao*, WEN Ge’
1.Department of Ultrasound Diagnosis, 3.Department of Radiology, Nanfang Hospital , Southern Medical University , Guangzhou
510515, China.2.Department of Ultrasound Diagnosis, Nanfang Hospital Zengcheng Campus, Southern Medical University,
Guangzhou 510515, China

VE# 007 - 1 R BB R R B A ISR, 3 582 IR) )48 )N 51051552, BT BERR R4 7 BE Be B B OHE ISR, ) 45 )M 510515
T IRVE# : LK, Email : 1113470826@qq.com



I A S 1R 25 2R 5 2025 4E 5 H 45 27 555 5] J Clin Ulrasound in Med, May 2025, Vol.27,No.5 - 423

ABSTRACT Objective To construct a combined model based on transperineal pelvic floor ultrasound (TPFU)
parameters and ultrasound radiomics, and to explore its clinical value for predicting the occurrence of postpartum pelvic organ
prolapse (POP). Methods A total of 331 postpartum women who underwent TPFU examination in Zengcheng Campus of
Southern Hospital of Southern Medical University were selected. They were divided into a training set of 231 cases (191 POP
patients and 40 non—POP patients) and a testing set of 100 cases (75 POP patients and 25 non—POP patients) at a ratio of 7:3.
The clinical date and TPFU parameters of POP and non—POP patients in the training set were collected. Binary Logistic
regression analysis was used to screen independent influencing factors for predicting the occurrence of postpartum POP.At the
same lime, based on the ultrasound images of the training set,3D-Slicer software was used to delineate the region of interest, and
Pyradiomics was used to extract radiomics features. After standardization, i—test, Spearman rank correlation coefficient method,
mRMR, and LASSO were used for feature screening. Finally, the non—zero coefficient features were selected as radiomics labels
(Radsignature).5 machine learning algorithms (LR, SVM, RF, ET, and LightGBM) were used to construct clinical prediction
models and ultrasound radiomics models based on independent influencing factors and Radsignature, respectively. Receiver
operating characteristic (ROC) curve was drawn to analyze the diagnostic efficacy of 5 models, and select the model with high
area under the curve (AUC) and good generalization ability as the optimal clinical prediction model and ultrasound radiomics
model for subsequent research.The selected independent influencing factors and Radsignature were incorporated into Logistic
regression analysis to construct a combined model.ROC curve was drawn to analyze the diagnostic efficacy of the optimal clinical
prediction model, optimal ultrasound radiomics model, and combined model for predicting the occurrence of postpartum POP.
Calibration curve and Hosmer—Lemeshow goodness—of—fit test were used to evaluate the calibration of each model. Clinical
decision curve was used to evaluate the clinical applicability of each model.Results Binary Logistic regression analysis showed
that the transverse diameter of the anal sphincter hiatus(TD) was an independent influencing factor for predicting the occurrence
of postpartum POP(OR=1.139, P<0.05).Among the clinical prediction models constructed by 5 machine learning algorithms , the
RF model was the optimal model, with the AUC of 0.845 and 0.820 for predicting the occurrence of postpartum POP in the
training and testing sets, respectively.The RF model was the optimal model among the ultrasound radiomics models constructed
by Radsignature, with the AUC of 0.865 and 0.831 for predicting the occurrence of postpartum POP in the training and testing
sets, respectively.The AUC of combined model for predicting the occurrence of postpartum POP in the training and testing sets
were 0.897 and 0.856, respectively, which were higher than those of the optimal clinical prediction model and ultrasound
radiomics model, and the differences were statistically significant (hoth P<0.05).The Hosmer-Lemeshow goodness—of—fit test
showed that the optimal clinical prediction model, optimal ultrasound radiomics model, and combined model all had good
goodness—of—fit in both the training and testing sets (x*=0.097,0.060, 0.806,0.099, 0.137,0.107, all P>0.05).The calibration
curve showed that the prediction curve of the optimal clinical prediction model and ultrasound radiomics model in both the
training and testing sets deviate from the standard curve, while the prediction curve of the combined model was close to the
standard curve, indicating the best calibration degree.The clinical decision curve analysis showed that in the training set, the
optimal clinical prediction model had the highest clinical net benefit at probability thresholds of 67%~88%, the optimal
ultrasound radiomics model had the highest clinical net benefit at probability thresholds of 82%~85% , and the combined model
had the highest clinical net benefit at probability thresholds of 34%~98%.In the testing set, the optimal clinical prediction
model had the highest clinical net benefit at probability thresholds of 43%~54% and 61%~88%, the optimal ultrasound
radiomics model had the highest clinical net benefit at probability thresholds of 549%~56% and 69%~85% , and the combined
model had the highest clinical net benefit at probability thresholds of 54%~92%.Conclusion The combined model based on
TPFU parameters and ultrasound radiomics can be used to predict the occurrence of postpartum POP, which has a certain
clinical value.
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