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Establishment and evaluation of a malignant transformation risk

prediction model for perimenopausal ovarian endometriosis
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[ Abstract ] Objective To construct a predictive model for the malignant risk of perimenopausal ovarian endometriosis (OE).
Methods Clinical data of 236 patients with OE and 41 patients with endometriosis-associated ovarian cancer (EAOC) who were in
perimenopause and diagnosed pathologically from January 2013 to December 2021 attending the Third Affiliated Hospital of
Zhengzhou University, Henan Provincial People’s Hospital and Henan Provincial Cancer Hospital were retrospectively analysed.
Multivariate logistic regression was used to determine the risk factors for malignant transformation in perimenopausal OE patients.
R software was used to draw and evaluate nomogram models. Results The modeling OE set and modeling EAOC set exhibited

statistically significant differences in menopausal status,previous cyst removal history,self-merging cancer,direct family history of
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cancer,dysmenorrhea duration of 5 years or more, progressive dysmenorrhea, menstrual disorders, preoperative disease management
of 3 years or more, infertility, mass tenderness, OE type, severe internal endometriosis, lesion side under ultrasound, blood flow
signals in ultrasound-detected masses,nipple-like structures under magnetic resonance imaging,and distribution of combined bands
under magnetic resonance imaging,as well as age at first sex, parity,age at first pregnancy and age at first delivery (X*=17.527,
16.255,1.634,7.609,20.822,15.313,5.140,4.751,13.303,5.264,8.448,8.920,5.248,8.385,7.029 and 4.223; t=2.228,2.052,3.863
and 3.046,P<C0.1).The validation OE set and validation EAOC set also exhibited statistically significant differences in menopausal
status, previous cyst removal history,increased menstrual volume,concomitant dysmenorrhea,dysmenorrhea duration of 5 years or
more, progressive dysmenorrhea, preoperative disease management of 3 years or more,infertility,immobile masses, OE typy,severe
internal endometriosis, blood flow signals in ultrasound-detected masses, thickening of cyst walls under magnetic resonance
imaging,and distribution of nipple-like structures under magnetic resonance imaging (X’ = 3.558,20.707,5.004,5.920,10.616,
2.325,6.727,4.964,4,.234,5.384,1.251,2.325,7.892 and 6.950, P <Z0.1).Multivariate logistic regression analysis showed that
menopausal status (OR =5.007,95%CI:1.363-18.394) , progressive dysmenorrhea (OR =3.583,95%CI:0.909-14.122) , infertility
(OR=22.489,95% CI :3.552-42.382), severe endometriosis (OR = 3,800, 95% CI:0.894-16.147), and blood flow signal in
ultrasound-detected masses (OR = 3.431,95% CI:1.044-11.280) were independent risk factors for malignant transformation of
ovarian endometriosis during perimenopause (P<C0.1).The area under the curve (AUC) of the modeling set was 0.848(95%CI ;
0.769-0.928) ,and the AUC of the validation set was 0.880(95% CI:0.725-0.941).The calibration curves of the modeling set and
the validation set fitted well with the ideal curve. The Hosmer-Lemeshow goodness-of-fit test results were X*=23.691,P =0.884 and

?=14.166,P =0.842,respectively. Conclusions Menopausal status, progressive dysmenorrhea, infertility, severe endometriosis and
blood flow signal in ultrasound-detected masses are independent risk factors for malignant transformation in perimenopausal
patients with ovarian endometriosis. The nomogram model established based on these indicators has a good discriminatory degree,
with high accuracy and consistency between predicted and actual values. It has good screening ability for high-risk groups of
malignant transformation.
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Table 1 Comparison of clinical data between the OE group and the EAOC group
in the modeling set and validation set[ x +s,n(%) ]
AL (n=194) IGIE 4 (n=283)
A eBOE4  BEAOCH p WIEOE4L i EAOCH R
(n=165) (n=29) (n=71) (n=12)
— B Bk}
VI AR (%) 13.3+1.4 13.7+1.3 —1.376 0.171 13.4+1.4 13.2+1.1 0.124 0.577
2% 2R3 23(13.9) 14(48.3) 17.527 <20.01 12(16.9) 6(50.0) 3.558 0.010
NSRS D) 24.6+3.7 23.0+2.5 2.228 0.005 24.643.7 23.6+2.2 1.480 0.346
B 1 0 45 45 4L/ VT B 8(4.8) 2(6.9) 0.196 0.646 3(4.2) 0 0.687 1.000
WE A 175 4 3 [ o2 8(4.8) 9(31.0) 16.255 <0.01 3(4.2) 7(58.3) 20.707 <0.01
G B B EE 2(1.2) 2(6.9) 1.634 0.047 1(1.4) 0 0.223 1.000
LR R 8 e 19(11.5) 9(31.0) 7.609 0.006 8(11.3) 1(8.3) 0.330 1.000
A4wZ% 31(18.8) 10(34.5) 3.658 0.190 14(19.7) 7(58.3) 5.004 0.016
P& 2 3.171 0.105 5.920 0.027
Jc 74(44.8) 8(27.6) 38(53.5) 5(41.7)
BB 35(21.2) 11(37.9) 13(18.3) 1(8.3)
R 34(20.6) 4(13.8) 16(22.5) 2(16.7)
wE 22(13.3) 6(20.7) 4(5.6) 4(33.3)
I 22 i 1) 20.822 <0.01 10.616 0.001
5AELLF 75(45.5) 3(10.3) 26(36.6) 1(8.3)
54 KL 16(9.7) 18(62.1) 7(9.9) 6(50.0)
AT MR & 33(20.0) 14(48.3) 15.313 0.001 14(19.7) 5(41.7) 2.325 0.034
HAZETL 50(30.3) 21(72.4) 5.140 <0.01 22(31.0) 2(16.7) 1.523 0.504
AT 0 I
R A F D 2.434 0.657 2.424 0.699
X 64(38.8) 12(41.4) 31(43.7) 8(66.7)
WE 68(41.2) 14(48.3) 29(40.8) 4(33.3)
AR 23(13.9) 2(6.9) 6(8.5) 0
GnRH-a* 45 10¢6.1) 1(3.4) 5(7.0) 0
PR 3 4E B 67(40.6) 2(6.9) 4.751 <0.01 36(50.7) 0 6.727 0.001
EH
P 7(4.2) 5(17.2) 13.303 0.020 3(4.2) 1(8.3) 4.964 0.031
K2/ 4¢/ 9] 2.6+1.6 2.0£1.3 2.052 0.039 2.6+£1.7 1.8+1.3 1.085 0.122
/¢/9) 1.240.7 1.2+£1.0 0.404 0.750 1.340.7 1.340.8 —0.637 0.767
B AT IR AR Y (%) 26.5+3.8 23.4+2.2 3.863 <0.01 26.3+3.8 25.2+2.8 1.856 0.353
MR 53 W A48 () 27.043.9 24.4+2.8 3.046 <0.01 26.9+4.1 26.5+2.5 1.378 0.732
ARG A
LR [ E AN F) 23(13.9) 8(27.6) 3.422 0.181 10(14.1) 5(41.7) 4.234 0.026
49, B T 9 fink 7R 40(24.2) 13(44.8) 5.264 0.022 27(38.0) 5(41.7) 0.211 1.000
OE 4 #4 8.448 0.038 5.384 0.043
T 1€0.6) 0 2(2.8) 1(8.3)
A% 6(3.6) 2(6.9) 3(4.2) 1(8.3)
B % 153(92.7) 22(75.9) 50(70.4) 8(66.7)
1c 5(3.0) 5(17.2) 16(22.5) 2(16.7)
T3
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AR R A
el
395 725 4] 551 5.248 0.022 3.760 0.268
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AL IS S 28(17.0) 26(89.7) 8.385 <<0.01 10(14.1) 12(100.0) 2.325 <0.01
41 9% 141(85.5) 27(93.1) 0.672 0.412 61(85.9) 10(83.3) 0.019 0.683
1 L i 15
A2 e 53 b 95(57.6) 17(58.6) 0.011 0.916 41(57.7) 8(66.7) 0.043 0.792
FERER R 24(14.5) 2(6.9) 1.243 0.265 9(12.7) 6(50.0) 7.892 0.007
IR 7(4.2) 4(13.8) 7.029 0.028 5(7.0) 4(33.3) 6.950 0.022
EWTE 89(53.9) 6(20.7) 4.223 <0.01 38(53.5) 8(66.7) 1.597 0.225
i 988 7 2 )
CA125(U/mL) 63.9456.3 94.5+130.5  —2.112 0.223 33.3431.0 58.6+53.2 —1.516 0.115
TR MR IR 2R K 1 31 7 (gonadotrophin-releasing hormone analogs, GnRH-a) ,
*x 2 EAOC 9L EZE Logistic B34 #f
Table 2 Multivariate logistic regression analysis of EAOC occurrence
A5 B P OR 95%CI
7% 2R3 1.611 0.015 5.007 1.363~18.394
W A4 15 9 1 B s 1.147 0.185 3.150 0.578~17.177
2] 5 4R K LA B 0.642 0.185 1.900 0.736~4.903
ATV & 1.276 0.068 3.583 0.909~14.122
ARRTHHGEH 3 4ELL B —0.311 0.627 0.733 0.209~2.571
AN 3.113 0.001 22.489 3.552~42.382
OE 431 —0.687 0.374 0.503 0.111~2.287
R P 1.335 0.070 3.800 0.894~16.147
AT AL R B A 1.233 0.042 3.431 1.044~11.280
[ TR WD N ) —0.118 0.897 0.889 0.149~5.297
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Fig.1 Nomogram model for predicting the risk of malignant transformation of perimenopausal OE

48



%35 55 2
2024 4F 2 H

B a4 1 AT
Chinese Journal of Woman and Child Health Research

Vol. 35 No. 2
Feb. 2024

2.3 J &k EE AR AT M RIIE

2RI R B R A ROC M2k, 45 5 oK, d s
£ AUC K 0.848(95% CI:0.769~0.928) , K IF %
AUC 2/ 0.880(95% CI:0.725~0.941), WK 2A.
2B; 5 26 I 2 A AR 5 1) X 43R s K e BE T .

AAE MR E & 5 A &G R4, Hos-
mer-Lemeshow 805 0B K 30 45 3 /R . X =3.691,
P =0.884, WLI& 2C; 3 Uk 4 09 A% 1E Hh £k 55 B AR i &

A 1.0
0.8F
® 0.6
B
m
041
— AUC=0.848
0.2F
0.0 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
1 =457 %
C | e :
/'/’
s
0.8
$ 0.6f
o3
4
0.4
. - - FAR 2k
0.2 Z — JRaR
: — R
0-0 =4 1 L L 1 1
0.0 0.2 0.4 0.6 0.8 1.0
T A =

RE

o

ES

KR

A R4, Hosmer-Lemeshow L4 16 B 45 30 25 5 1
NS XP=4,166,P=0.842, WK 2D,

DA o XU 1 A8 236 Sk A A A ¥ R R 238 R G AR A
BTl AR NG 2 I I R D 3Rl 2643 BT (decision
curve analysis, DCA) il 51 28 & #5254 (5] {5 R N
0.03~1.00 B}, 51 £k [ T 00 79 e DR v 3R ) 38 K 1 4
T 7 N TR 57y iU = N o SRRl K TN
&l 3,

1.0
0.8
0.6
041

— AUC=0.880
0.2
0.0 1 1 L 1 1

0.0 0.2 0.4 0.6 0.8 1.0
1—Fp R E
1.0 L W T L T LU T T T T ,(//
e
//

0.8} e
0.6 -
041

- - FAR 2
0.2 — JRaH 2L

— KIE %
0.0 [« 1 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0
T A=

TE: A L ROC 4k ;B N SAESE ROC MLk C B BERIEMZ ;D e £ AL IE Mk,

& 2

P EREE A ROC M4k 5K IE f &

Fig.2 ROC curves and calibration curves of nomogram model
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