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ABSTRACT Objective: To explore the relationship between serum tumor specific growth factor (TSGF), monocyte chemoattractant
protein-1 (MCP-1), angiopoietin-2 (Ang-2) and recurrence after laparoscopic myomectomy (LM) and the construction of a nomograph
prediction model. Methods: 213 uterine fibroids patients who were undergoing LM surgery admitted to our hospital from June 2018 to
June 2020 were selected as study subjects. The serum levels of TSGF, MCP-1 and Ang-2 were detected in all patients. After 3 years of
follow-up, patients were divided into recurrence group and non-recurrence group according to whether patients had recurred 3 years after
operation, the serum levels of TSGF, MCP-1 and Ang-2 were compared between two groups. The risk factors of recurrence after LM in
uterine fibroids patients were analyzed by univariate and multivariate Logistic regression analysis, and a nomograph prediction model for
postoperative recurrence risk was constructed according to the risk factors. The predictive efficacy of serum MCP-1, TSGF and Ang-2 on
the recurrence of LM in uterine fibroids patients were analyzed by receiver operating characteristic (ROC) curve. Results: 213 uterine
fibroids patients were followed up for 3 years, and 8 patients were lost to follow-up, there were 37 cases of recurrence in 205 uterine
fibroids patients 3 years after LM, and the recurrence rate was 18.05% (37/205). The serum levels of Ang-2, MCP-1 and TSGF in non-re-
currence group were lower than those in recurrence group, and the differences were statistically significant(P<0.05). Multivariate Logistic
regression analysis showed that, postoperative residual myoma, elevated serum TSGF, age =35 years, elevated MCP-1, multiple fibroids

and elevated Ang-2 were independent risk factors for recurrence after LM in uterine fibroids patients(P<0.05). ROC analysis showed that,
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the area under the curve (AUC) of serum TSGF, MCP-1, Ang-2 and nomograph prediction model was 0.873 (95%CI: 0.801~0.944),
0.721 (95%CI: 0.624~0.817), 0.803 (95%CI: 0.722~0.885), 0.986 (95%CI: 0.973~0.998). Internal validation (B=1000) showed that, the
C-index was 0.972, suggesting that the nomograph prediction model had a good predictive ability. The decision analysis shows that, the

threshold probability of the model was 0.01~0.95, and the net return rate was>0, which was higher than the two invalid lines. Conclusion:

The increase of serum TSGF, MCP-1 and Ang-2 levels can lead to the recurrence of LM in uterine fibroids patients. Age =35 years old,

multiple fibroids, postoperative residual myoma, elevated serum TSGF, elevated MCP-1 and elevated Ang-2 are independent risk factors

for recurrence after LM in uterine fibroids patients.The nomograph prediction model base on independent risk factors has a good predic-

tive value for the recurrence of LM in uterine fibroids patients.
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Table 1 Comparison of serum TSGF, MCP-1 and Ang-2 levels between two groups(xt s)

Groups n TSGF(U/mL) MCP-1(ng/L) Ang-2(pg/mL)
Recurrence group 37 73.56+ 7.44 214.03% 47.99 338.78+ 34.74
Non-recurrence group 168 61.87+ 6.78 176.44% 40.17 298.67+ 29.75
t value - 9.327 4.968 7.196
P value - <0.001 <0.001 <0.001
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Table 2 Comparison of clinical data between two groups
Recurrence group Non-recurrence group
Data Category t/x* value P value
(n=37) (n=168)
<35 16(43.24) 113(67.26) 7.498 0.006
Age [year, n(%)]
=35 21(56.76) 55(32.74)
<24 29(78.38) 137(81.55) 0.198 0.657
BMI [kg/m?, n(%)]
=24 8(21.62) 31(18.45)
Pregnancy history No 30(81.08) 122(72.62) 1.133 0.287
[n(%)] Yes 7(18.92) 46(27.38)
Age of menarche <13 22(59.46) 76(45.24) 2.458 0.117
[year, n(%)] =13 15(40.54) 92(54.76)
Menstrual menstrual
) _ 522+ 1.73 5.18+ 1.68 0.130 0.896
period(d, x£ s)
Menstrual cycle time
_ 28.11% 3.59 27.94% 3.67 0.256 0.798
(d, x% s)
Number of fibroids Single 12(32.43) 102(60.71) 9.825 0.002
[n(%)] Multiple 25(67.57) 66(39.29)
Maximum fibroid Submucosa 3(8.11) 16(9.52) 0.072 0.965
growth location Between the muscle wall 21(56.76) 94(55.95)
[n(%)] Subserosa 13(35.13) 58(34.53)
Type of fibroid Leiomyoma 29(78.38) 137(81.55) 0.198 0.657
pathology [n(%)] Rich in fibroids 8(21.62) 31(18.45)
Postoperative residual No 16(43.24) 121(72.02) 11.330 0.001
myoma [n(%)] Yes 21(56.76) 47(27.98)
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Table 3 Variable assignment

Variable Name Assignment
Dependent variable Y Whether recurrence after LM O=non-recurrence group, l=recurrence group
Independent variable X1 Age 0="<35 years", 1="=35 years"
X2 Number of fibroids O=single, l=multiple
X3 Postoperative residual myoma 0=no, l=yes
X4 TSGF Continuous variables, original value input
X5 MCP-1 Continuous variables, original value input
X6 Ang-2 Continuous variables, original value input

* 4 ZEE Logistic BRABBEAHFEANBEE LM REERWHWEER

Table 4 Multivariate Logistic regression model analysis of the influencing factors of recurrence after LM in uterine fibroids patients

Factors B SE Wald P value OR(95%CI)
Age 2.346 0.854 7.551 0.006 10.441(1.959~55.642)
Number of fibroids 2.787 0.967 8.312 0.004 16.231(2.441~107.932)
Postoperative residual myoma 1.961 0.850 5.323 0.021 7.108(1.343~37.615)
TSGF 0.351 0.077 20.670 0.000 1.421(1.221~1.653)
MCP-1 0.035 0.012 9.084 0.003 1.036(1.012~1.060)
Ang-2 0.090 0.022 16.906 0.000 1.094(1.048~1.143)
Constant -64.666 13.401 23.286 0.000
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Fig.1 Nomograph model of risk of recurrence after LM in uterine fibroids patients
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Table 5 Specific correspondence between different values of various factors and Nomo points

Factors Numerical value Corresponding to the Nomo score
Age 12 0/12
Number of fibroids 172 0/14
Postoperative residual myoma 12 0/10
TSGF 45/50/55/60/65/70/75/80/85/90 0/9/18/27/35/44/53/62//71/80
MCP-1 80/100/120/140/160/180/200/220/240/260/280/300/320/340  0/4/7/11/14/18/21/25/29/32/36/39/43/46
Ang-2 220/240/260/280/300/320/340/360/380/400/420/440 0/9/18/27/36/45/55/64/73/82/91/100

% 6 & TSGF.MCP-1,Ang-2 FIZ&EFMEREN FENBEEE LM REELH ROC 4R
Table 6 ROC analysis results of serum TSGF, MCP-1, Ang-2 and nomograph prediction model in predicting recurrence after LM

in uterine fibroids patients

Test the outcome

) AUC 95%C1 cut-off value Youden index Sensitivity Specificity
variable
TSGF 0.873 0.801~0.944 68.52 U/mL 0.644 0.811 0.833
MCP-1 0.721 0.624~0.817 222.37 ng/L 0.385 0.486 0.899
Ang-2 0.803 0.722~0.885 333.155 pg/mL 0.506 0.595 0911
Nomograph
0.986 0.973~0.998 0.134 0.902 0.973 0.929
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Fig.2 ROC curve of serum TSGF, MCP-1, Ang-2 and nomograph
prediction model in predicting recurrence after LM in uterine fibroids
patients
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Fig.4 Decision curve of the line nomograph prediction model
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