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[ Abstract | Objective: To construct a nomogram model for predicting death in cervical cancer patients within 5 years based on
color Doppler ultrasound parameters and serological indicators, and to evaluate the discrimination and consistency of the model.
Methods: From October 2020 to December 2024, patients with cervical cancer who received radical cervical resection in Longgang
District People’s Hospital in Shenzhen were regarded as the research objects. All patients underwent preoperative color Doppler
ultrasound. Serological indicators were collected. Multivariate COX regression analysis of the risk factors for death within 5 years

in cervical cancer patients. R software was used to build a nomogram model to predict the 5-year mortality risk of cervical cancer
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patients, and the receiver operating characteristic (ROC) curve and calibration curve were used to verify the discrimination and
consistency of the nomogram model. Results: A total of 500 cervical cancer patients were included, and the cervical cancer patients
were grouped into a modeling set of 300 cases and a validation set of 200 cases in a ratio of 6 : 4. The resistance index (RI) and
pulsatility index (PI) of the death group were lower than those of the survival group, and the proportions of abundant microvascular
blood flow, SCCA=1.5 ng/mL, and CA125=35 kU/L in the lesion were higher than those of the survival group (P<<0.05). COX
regression analysis showed that RI index, abundant intralesional microvascular blood flow, SCCA=1.5 ng/mL, CA125=35 kU/
L were risk factors affecting the prognosis of cervical cancer patients (P<<0.05). Based on risk factors, R software was used to
establish a nomogram model to predict the 5-year mortality risk of cervical cancer patients, and the Hosmer-Lemeshow goodness of
fit test showed that the modeling set 7=7.629, P=0.471, the validation set ¥’=9.051, P=0.338. The area under the ROC curve of the

modeling set was 0.841. The area under curve of the validation set was 0.822. Conclusion: The nomogram model constructed in this

study to predict the 5-year mortality risk of cervical cancer patients has good discrimination and consistency.

[ Key words | Cervical cancer; Color Doppler ultrasound; Column chart model; Resistance index; Prediction
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Fig.1 Flowchat of inclusion of research subjects
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Tab.1 Comparison of clinical data between modeling set and validation set

x+sakn (%)

B A (#=300) IEAE (n=200) M P
RI 0.58 +0.07 0.57 +0.08 =1.477 0.140
PI 1.57 +0.34 1.58+0.35 =0.318 0.750
Pk AR 4S5 45 2=0.706 0.703
AN B 141 (47.00) 100 (50.00)
MRATE & 71 (23.67) 48 (24.00)
IR 88 (29.33) 52 (26.00)
SCCA/ (ng'mL™") 7=0.661 0.416
=15 131 (43.67) 80 (40.00)
<15 169 (56.33) 120 (60.00 )
ARAEINLR 2=0.261 0.609
<237 151 (50.33) 96 (48.00)
=237 149 (49.67) 104 (52.00)
AHIPLR 7=0.086 0.770
<132.43 142 (47.33) 92 (46.00)
=>132.43 158 (52.67) 108 (54.00)
ARAETLMR 2=0.300 0.584
<4.24 153 (51.00) 107 (53.50)
=424 147 (49.00) 93 (46.50)
ARHTCA125/ (kU-L") 7=0.049 0.826
<35 165 (55.00) 112 (56.00)
=35 135 (45.00) 88 (44.00)
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AHiCAT724/ (kKU-L) 2=0.264 0.607
<10 169 (56.33) 108 (54.00)
=10 131 (43.67) 92 (46.00)
AHTCA19-9/ (U-mL ") 7=0.134 0.715
<30 161 (53.67) 104 (52.00)
=30 139 (46.33) 96 (48.00)
CEA/ (ng'mL ") 7=0.268 0.605
<5 170 (56.67) 118 (59.00)
=5 130 (43.33) 82 (41.00)
AFP/ (ng-mL") 7=0.048 0.826
<8.78 159 (53.00) 104 (52.00)
=8.78 141 (47.00) 96 (48.00)
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Fig. 2 Ultrasound image of typical case
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Tab.2 Univariate analysis of factors affecting the prognosis of cervical cancer patients

x+sin (%)

FSES BET-4 (n=60) 4L (n=240) Pal:] Pf&
RI 0.45 +0.05 0.61+0.07 =16.664 <0.001
PI 1.43+0.31 1.61+0.35 =3.642 <0.001
AR IR 2=17.239 <0.001

I FEAN B 15 (25.00) 126 (52.50)

AT 5 16 (26.67) 55 (22.92)

M+ 29 (48.33) 59 (24.58)
SCCA/ (ng'mL™") 7=18.551 <0.001

=15 41 (68.33) 90 (37.50)

<15 19 (31.67) 150 (62.50)
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=237 33 (55.00) 116 (48.33)
ARBIPLR 7=1.618 0.203
<132.43 24 (40.00) 118 (49.17)
>13243 36 (60.00) 122 (50.83)
ARETLMR 7=1.080 0.299
<4.24 27 (45.00) 126 (52.50)
=424 33 (55.00) 114 (47.50)
AHTCA125/ (KU-L™) 7=18.939 <0.001
<35 18 (30.00) 147 (61.25)
=35 42 (70.00) 93 (38.50)
ARHTCA724/ (kU-L™") r=1.223 0.269
<10 30 (50.00) 139 (57.92)
=10 30 (50.00) 101 (42.08)
AHTCA19-9/ (U-mL™") 2=1.478 0.224
<30 28 (46.67) 133 (55.42)
=30 32 (53.33) 107 (44.58)
CEA/ (ng'mL™") 7=10.266 0.001
<5 23 (38.33) 147 (61.25)
=5 37 (61.67) 93 (38.75)
AFP/ (ng'mL™") 2=15.927 <0.001
<8.78 18 (30.00) 141 (58.75)
>38.78 42 (70.00) 99 (41.25)
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Tab.3 Variable assignment methods

Ak MRAE 7 5K
RIJE%K U5
PIHE%L BN

AR =0, MR E=1,

AL PR e
SCCA <1.5 ng/mL=0, =1.5ng/mL=1
CAI125 <35kU/L=0, =35kU/L=1

CEA <5ng/mL=0, =5ng/mL=1

AFP <8.87 ng/mL=0, =8.87 ng/mL=1

x4 HMEHEBEFEHNZSEERCOXERDH
Tab.4 Multivariate Cox regression analysis of factors affecting the

prognosis of cervical cancer patients

Ap i HR{H 95% CI Pl

RIFEHL 0.006 0.006~0.475 0.022
PIHEAL 0.495 0.150~1.631 0.248
Ik PR I A L 0.001

Sk B A L (1) 5.706
ok B A L (2) 4532

2.234~14.576  <<0.001
1.762~11.576 0.002

SCCA 5.045 2.527~10.073  <<0.001
CA125 4.080 1.803~9.229 0.001
CEA 1.236 0.630~2.425 0.537
AFP 0.679 0.345~1.337 0.263
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YN
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BT H Lk IR AL X4, 25 R B, dEp
A T M0.841 (95% CI 0.724~0.888 )
(El4A) ;5 SukgEdhZe T 0.822 (95% CI
0.761~0.882) ([El4B) . #4 EIRIE A Ac i h
LR FUE 5 PR HE AR —3L, Hosmer-Lemeshow
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Fig.3 Line chart model for predicting mortality in cervical cancer patients within 5 years
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Fig.4 ROC curves for modeling set (A) and validation set (B)
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Fig.5 Calibration curves for modeling set (A) and validation set (B)
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