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Construction and application value of Nomogram prediction model for poor healing of uterine scar incision after
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[Abstract] Objective To construct a Nomogram prediction model for poor healing of uterine scar incision
(PHUI) after cesarean section in women of advanced age with second pregnancy, and to explore its clinical application
value. Methods The clinical data of 277 women of advanced age undergoing cesarean section for second-child deliv-
ery in the First Affiliated Hospital of Xinxiang Medical University from January 2019 to December 2021 were retrospec-
tively analyzed. The patients were divided into two groups according to the healing of uterine scars: good uterine scar
healing (GHUI) group (204 cases) and poor uterine scar healing (PHUI) group (73 cases). After univariate analysis, logis-
tic regression analysis was used to identify the factors affecting PHUI in elderly women undergoing cesarean section for
second-child delivery. A Nomogram prediction model was constructed, and the receiver operating characteristic (ROC)
curve and area under the curve (AUC) were used for clinical application validation. Results The results of univariate
analysis showed that age, pregnancy weight gain, anemia, previous history of cesarean section, uterine position, surgical
timing, operator seniority, distance between incision and internal cervical orifice, premature rupture of membranes, amni-
otic fluid contamination, and postoperative infection were the influencing factors of PHUI in women of advanced age
with second pregnancy after cesarean section (P<0.05). The results of logistic regression analysis showed that age, ane-
mia, previous history of cesarean section, uterine position, surgical timing, distance between incision and internal cervi-
cal orifice, premature rupture of membranes, amniotic fluid contamination, and postoperative infection were the indepen-
dent influencing factors of PHUI in women of advanced age with second pregnancy after cesarean section (P<0.05).
Based on the logistic regression equation, a Nomograms prediction model for PHUI after cesarean section in women of
advanced age with second pregnant was constructed, with the model's C-index of 0.921 and the calibration degree of

0.873. The AUC for predicting PHUI after cesarean section in elderly women with second pregnant was 0.868 (95% CI:
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0.822-0.916), with a sensitivity of 84.93% and a specificity of 70.10%. Clinical validation showed that the model's AUC
for predicting PHUI after cesarean section in elderly women with second pregnant was 0.885 (95% CI: 0.825-0.949),

with a sensitivity of 85.29% and a specificity of 77.66%. Conclusion It is feasible to construct a predictive model for

PHUI in women of advanced age with second pregnancy after cesarean section based on clinical data such as age, ane-

mia, previous history of cesarean section, uterine position, surgical timing, distance between incision and internal cervi-

cal orifice, premature rupture of membranes, amniotic fluid contamination, and postoperative infection, and the predic-

tive value is high and the clinical applicability is reliable.

[Key words] Advanced age; Second pregnancy; Puerperants; Caesarean section; Poor healing of uterine scar inci-

sion; Clinical data; Nomogram prediction model; Clinical applicability
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Table 1  Single factor analysis of PHUI after cesarean section in women of advanced age with second pregnancy [1(%), x+s]

I AR e PHUI4H (n=73) GHUI 4 (n=204) R PE
IR Y 42.1742.26 38.3542.03 13.385 0.001
2R )8 () 39.1320.65 39.21+0.74 0.818 0.414
Z{ i BMI (kg/m?) 21.46+1.39 21.27+1.18 1.125 0.262
ZHIEE (kg) 18.29+2.08 17.71+1.83 2.240 0.026
Jick 0.002 0.962
LN 69 (94.52) 195 (95.59)
ZhR 4 (5.48) 9 (4.41)
XM 11.316 0.001
= 23 (31.51) 28 (13.73)
7 50 (68.49) 176 (86.27)
BEAERIE - 58 7.106 0.008
H 32 (43.84) 55 (26.96)
G 41 (56.16) 149 (73.04)
bR o 0.103 0.748
f 13 (17.81) 33 (16.18)
G 60 (82.19) 171 (83.82)
FEAE 9.640 0.002
JEAL 37 (50.68) 62 (30.39)
EDA 36 (49.32) 142 (69.61)
AT AR A 0.018 0.893
el 21 (28.77) 57 (27.94)
X 52(71.23) 147 (72.06)
T URIARE R 0.016 0.900
H 17 (23.29) 49 (24.02)
X 56 (76.71) 155 (75.98)
FAREHL 6.217 0.013
2LFAR 34 (46.58) 62 (30.39)
PHIFA 39 (53.42) 142 (69.61)
REFH 4.186 0.041
[(Re73 33 (45.21) 65 (31.86)
[ 40 (54.79) 139 (68.14)
ey 0.059 0.809
Y0 64 (87.67) 181 (88.73)
A0 9 (12.33) 23 (11.27)
F AT (min) 78.43+17.95 76.28+15.31 0.983 0.327
A Il (mL) 182.69+16.24 178.61+18.40 1.675 0.095
B LA T (kg) 3.20+0.44 3.16+0.48 0.624 0.533
Y1 5835 P R 2 (cm) 5.42+1.13 6.77+1.29 7918 0.001
Ja R R 10.626 0.001
2 31 (42.47) 46 (22.55)
i 42 (57.53) 158 (77.45)
FoKi5Y 11.475 0.001
= 16 (21.92) 15 (7.35)
7 57 (78.08) 189 (92.65)
P NEY RS 8.340 0.004
= 19 (26.03) 24 (11.76)
7 54 (73.97) 180 (88.24)
7=)5E 42 dFE KM em)
TEKE 5.31+0.68 5.28+0.70 0317 0.752
TERE 5.03+0.62 4.97+0.59 0.736 0.463
TEEE 4.07+0.57 4.04+0.53 0.407 0.685

TE ARAE ST TR BRI AEBE BRI, 547 58 AL 48 AR BRI B BRI

Note: Low seniority includes attending physician and resident physician, while high seniority includes chief physician and deputy chief physician.
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Table 3 Influencing factors of PHUI after cesarean section in women of advanced age with second pregnancy
AR 8 S.E. Waldy? OR 95%CI PH
AR 1.248 0.411 9.224 3.484 1.413~8.592 0.001
Z i 0.593 0.502 1.397 1.810 0.708~4.628 0.975
gl 1.018 0.389 6.854 3.505 1.196~6.410 0.001
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Figure 1 Nomograms prediction model for PHUI after cesarean section in women of advanced age with second pregnancy

- 233 -



BEEF2024FE1HE355 28 Hainan Med J, Jan. 2024, Vol. 35, No. 2
100+ 1.0 -
B Predicted risk 90 4
Bl Observed frequency 82 o
0.8 ’
d
75 s
7/
g
4
0.6 y s’
& 50 47 l% s
= 0.4+ §d
33 A
4
27 Ve
25— s 2 0.2+ o —— HRROCHIZ
15 27 - -
7
5 . 0.0 a
4 5 4
o Lo mill o 00 02 04 06 08 1.0

04-24 24-55 5.5-10.610.6-19.0 19.0-36.0 36.0-60.2 60.2-99.7

Yo
100
75+
=
%‘t 50
=
>
257 — TR pR i £
0_
0 25 50 75 100

T A (%)
2 Nomograms F U= Y 3 #E [

Figure 2 Calibration diagram of Nomograms prediction model

1.0

0.8

0.6
]
#
&

0.4

e
-, HAIROCHT £k
0.2 ‘ .
’ - - XA
4
4
7
4
00 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1S
&3 Nomograms fiill#&E!f) ROC
Figure 3 ROC of Nomograms prediction model

2.5 Nomogram FUM AL &9 s K5 B PEEEGE 5y
PERE 2022 4F 1 H 22022 4 12 H & —ha = e
A 1284, 77 )5 42 d A5 o, GHUIL 94 £, PHUI 34
W, R FH 2.4 ¥4 % ) Nomogram TR Y HEF 7 00 , 2%
R ER,AUC 4 0.885 (95%CI:0.825~0.949) , f{EEE Ky
85.29%, K5+ IE N 77.66%, WK 4, W] DLiZ UM AL I
PRI MR AT

- 234 -

1R
E4 IEFRIIER ROC Bk
Figure 4 ROC curve for clinical validation

3 iFig

FIE PR IR D) A LA = Sk A A A
MR T, W o FEPHUL LA™, 4T /RSEY
I h R E RS TE ) AR E TR U kA
H27.04%. AW WA R IL, 277 Bl G
FE ™ B PHUL A A 2505 15 26.35% , YT RS T2
i 28.77%, 5 F iR IE B BRI, S il 6
TR E 7 B PHUL R A= 3w I R T AL 2™
ERE T R T E IR A SO

AWFFEEEIR BN AR B BEAE RS s T
BEALE CTARMHL DTS SN R G R
PRG3R JE IR 2 = i )7 10 B R PHUL
[0 ST S0 R 38 (P<0.05)0 (AR < Al 23 5 i) B
PRI E IR YT G B R R AR O LA RE
B2, B A SRR, T2 1K T E IR D) 1
A IR 3G S A RRUS, (2)F 00 : BEAE A i
TEFE 1, B0 AT RE S 7 S PHULRYZ I R, H
25 A an IR ORISR E ™ S PHUL A4 37
FER AR o TASBISE A B, 23 s e — i 1)
7 J5 PHUT B0 S7 5200 R 2R, 28 08k i — iR P 1A
BB TR, P B I 23 S Jat TR AL At
A AT E ] B BT 5 IE BE Rz
A7 5 16 S D BT E R G X R,
1 PHUIL ™, (3)BEAE & By s« BEAE 38 )™ s 23
JPHUI ] REME R 25 5 S E S iE — 8, 2 th T4
FHVE ™ sk G R T 48 7 A IR A SRR U
WA MR, i T B ATRE T BOUUZ Z2 i,
ZIRA IR A B 4> A 2, B Y
IR HE T A D RS VR IR I AT 30 R 5 i
HE @ TFEAE  FEAE S AL P AT
B0 HTRE T BOIUZ MUK SRS, A2
B E P TR BRAEMERE B 2 R BOR G 1B IR
ZH 2 a0 Y T ek X DA 2 YT B T



Hainan Med J, Jan. 2024, Vol. 35, No. 2

EEEF2024E1HE3SEFE2H

MAE, [EEE, AR, T8 a6 2 B R T
P I 96 3 EE g g B, S0fl /D iR BRI L
JZENE S8, 35 s 0 ek R @A"Y, (5)FARm
ML AR, 17 202858 72 AR 577 10 PHUL & A= %
e T SO E R I A 2 A AR A IR 5
RAE T R RS ey LG 0 A8 2075 37 RIS 1k 48 Uik ) R
{90, 3% LA 1 Sk S5 AR 2 AT B S R J& PHUT AL
B (6)VI I 5B S 1A U 10 e SN 1 4
S ORI INY S B A 1 g B
W RR T O A, HoDD 0 SRR SN R 24
P78 Sk ETE B4 32, I B R 4 4 I
f i — 2 ma AT (TR < AR AR
SREOE AR E R B AT M 45 8], 2
KA, FHIES K R R R, DA 3G B0
PTG T BB , ZEUEA T B PR E R A A R AT
TR0 XURS: 25 BH B34, e 22 R A 320, (8)7FIK
15 % I PR ERAIESE | 227K T5 Yo 2 KR o 5 s IRk
YRR, BEARHLAEDT 1, XE LU AR G T B iR b O
AARAE R IREE™ (9)77 5 B YL : kA 77 i e
)RR A R IR ARG R R Bk
LR RAEERE O, 2 mib) O s, FLUR e =
HZENARKE G sh s /b, 5 v R 2 %%, 5
FHPHUI &4,

WA, 2 EILNE W, KA R Z A FELE
FRERME I 2R WO o0 Br 25 SR AA v iy — iR = 1]
‘B 77 J5 PHUI i) Nomograms FUMAR Y | 226556 | iz AR Y
TIINRE S5 5 52 b LI 245 S5 18 — S0P K S0l 41 (B Y 4%
Fo [FIE, 2RI RIS IE , 2B 0 =5 8 — B = i) e
72J5 PHUI A AUC 51k 0.885, $2 /R AHFZE A4 ) No-
mograms T AR R 5A AT 5 A4 1 B A, BBAE A I IR
TR RN = R e 7 s PHUL BT T

L2 B ~ e 81 LN R M= Wl e =
PE CFAREHL U0 55 SN D IR B 5
ARG Y AR5 IR SR I R A A v i R I
77 J PHUL B T A 8 5 A ml A7, H I H0 (8 =
U I AR Y FHPE AT 5

SE 3k

[1] King TL. The effectiveness of midwifery care in the World Health Or-
ganization year of the nurse and the midwife: reducing the cesarean
birth rate [J]. ] Midwifery Womens Health, 2020, 65(1): 7-9.

[2] Chen H, Chen YW, Yin H, et al. Establishment of prediction model
for conversion to cesarean section in elderly multipara with failed
vaginal trial delivery [J]. J Prac Obste Gynecol, 2021, 37(8): 614-617.
WS, BRI, BRZL, 45, e 28 S Bl 37 J I rh e ) 7 Tt
BRI L[], SRR, 2021, 37(8): 614-617.

[3] Zhao XL, Li M, Ma CC. Change of cesarean section rate and its influ-
encing factors after the implementation of the two-child policy [J].
Hainan Medical Journal, 2020, 31(9): 1137-1140.

A, D, ERERER. T RBUR SR ) B A A AR B HE R
BRIZE A HT[)]. M 27, 2020, 31(9): 1137-1140.
[4] Zhang Y, Ma NY, Pang XA. Uterine incision dehiscence 3 mo after

cesarean section causing massive bleeding: A case report [J]. World J
Clin Cases, 2020, 8(11): 2392-2398.

[5] Tekelioglu M, Karatas S, Giiralp O, et al. Incomplete healing of the
uterine incision after elective second cesarean section [J]. J Matern
Fetal Neonatal Med, 2021, 34(6): 943-947.

[6] Xie X, Gou WL. Obstetrics and Gynecology. 8" edition [M]. Beijing:
People's Medical Publishing House, 2013: 92-99.

W, H SO, 7 R M. 8 L Jb st N R TAE L, 2013:
92-99.

[71 Wang YX, Ding HJ. Diagnosis and treatment of previous cesarean
scar diverticulum after cesarean section and its effect on pregnancy
[J]. Medical Recapitulate, 2020, 26(9): 1746-1749, 1754.

F, TULI. BB ARSEFE U 0 R ST RO AT IR 5
M [J]. BE2E255, 2020, 26(9): 1746-1749, 1754.

[8] Sevket O, Takmaz T, Ozcan P, et al. Hydrosonographic assessment of
the effect of two different suture materials on healing of the uterine
scar after cesarean delivery: a prospective randomized controlled tri-
al [J]. Z Geburtshilfe Neonatol, 2021, 225(2): 140-145.

[9] Ke SC, Lin Y, Xia H. Analysis of risk factors for the formation of
uterine incision diverticulum after cesarean section [J]. Maternal &
Child Health Care of China, 2019, 34(9): 1994-1997.

T, MRS, M. F)'E 7 AR5 78 U0 1 R TR R R R 4y
B[], EAS L, 2019, 34(9): 1994-1997.

[10] Han Q, Zhou XC, Wang XP. Research progress on the formation fac-
tors of cesarean scar diverticula [J]. J Int Obstet Gynecol, 2021, 48
(1): 95-98.

T, M RIR, AN, & FE iR = T E R kR ). H
Fridr=Rlaf 2R, 2021, 48(1): 95-98.

[11] Chi JS, Zhao XF, Wang Z. Analysis of the current situation and relat-
ed factors of uterine incision healing after cesarean section [J]. Zheji-
ang J Traumat Surg, 2018, 23(2): 352-353.

WS, BNF, AL BB AR FE T O EE IR B AR E R
M), WHTANG5AMEE, 2018, 23(2): 352-353.

[12] Li JJ. Analysis of related influencing factors and nursing prevention in-
tervention strategies for poor healing of abdominal wall incisions after
cesarean section in 86 high-risk pregnant women in our hospital's ob-
stetrics department [J]. Clinical Research, 2021, 29(5): 186-188.

2 it ARBE R 86 9l fE A I B RS IR BE YT A S AN R
A S5 W K 3R 43 A S 3 BT + T A m [J]. I PR 5, 2021, 29
(5): 186-188.

[13] Ye YL, Wu Y, Ma Q. Analysis of related factors for secondary suturing
of abdominal wall incision with poor healing after cesarean section
[J]. Zhejiang Clinical Medical Journal, 2023, 25(3): 416-417, 437.
IR, SR, THRE. )RR R I BEY) 1 AE S RAT ILISE S 1Y
AHE B R AT I WL R 52, 2023, 25(3): 416-417, 437.

[14] Fan J, Li HY, Xiao CY. Analysis of uterine ultrasound manifestations
and the risk factors of scar diverticulum formation of women during
different periods after cesarean section [J]. Chin J Fam Plan, 2021, 29
(11): 2367-2371, 2488.

U, RELE, MU, B AR S AN IR 4 B R R R R
BT ARG I N AT (0], H BRI AR B R4k, 2021, 29(11):
2367-2371, 2488.

[15] Torky HA, Abo-Louz AS, Aly RH, et al. Transverse versus longitudi-
nal blunt extension of the uterine incision during cesarean section in
women with a uterine scar of previous cesarean delivery: a random-
ized controlled trial [J]. J Gynecol Obstet Hum Reprod, 2021, 50
(10): 102210.

[16] Xing Y, Wang XX, Wang X. Related factors affecting cesarean inci-

sion formed diverticulum [J]. Chinese Journal of Medicine, 2019, 54

- 235 -



EEEF2024E1HE3SEFH2H

Hainan Med J, Jan. 2024, Vol. 35, No. 2

doi:10.3969/j.issn.1003-6350.2024.02.017 .
't' “-‘7 LY e e \ N e /
B EEXN AR RS R RN
R#A, W, BT E, TH
AETPHELELSERESH, K A% 523819
[BE] By HitAdFEE - 0r=mhm SR RS R . ik 52022451 A £ 2023 4

3 A HEZRSETT VPG BR 455 I B A0 W 19 140 191140 7= I A 58 0 42, AR HE B AL A 20K i AT 7= 10 43 S o A Ao R
R 700, X HRZH P I 2 A 7 AR Aa T 10, A9 4l JE AR BRAH A S A i AR B SRR T T, MRS, Eaew
A= LA TR B ) 57 B A SRR 437 (VAS ) BEAY B =2 7= 5 2 h i il i AN R B[R] A5 R ME AR (DY N) 7K BB A )L
A )5 1 min,5 min, 10 min i Apgar ¥4y, SR BUEETRIZ], P4~ 00 VAS 743 b5 22 RG22 8 (P>
0.05); i ATEIRIA K B O FF 2B, BFR AL 101 VAS 4343 3128 (5.17+1.32) 43 . (6.43+0.64) 43, B AR T B4 119
(8.12+1.02)43 (8.54+0.83) 4% , 22 F- 39 e 1127 3 X (P<0.05) ; HFFELH 7= 1 B9 S P A2 P05 2 h e I i 49501 R (423,624
20.69) min . (213.61+25.82) mL , B 46 () X BE2H 19(554.38+28.57) min . (314.76+28.71) mL , 25 XA G it 75 L
(P<0.05); BRI AT RIZY , PHZH 77 150 DYN /K- L5 22 5 G0 %8 L (P>0.05); 8 FU 4B, B9 24 7= {3 A DYN 7K
- H9(4.35+0.17) pg/mL , B 5 &5 T X BE 20 £9.(3.08+0.18) pg/mL , 22 F 4 G i 2¢ B X (P<0.05); F4E A= L AR )5
1 min .5 min, 10 min A Apgar PF43 FLER 22 R LG4 2 X (P>0.05). 45i8 A SR 07 10l A R
FEBTE , IR RERE T DYN ZKE i rede /i Ja it , EA IR R (L

[R5EA] W= 40080 ; 2 5 SRS LB RIS ;s SRMEAK ; 7R

[FEHZES] R71445 [XEIRIAE] A [ZXEHE] 1003—6350(2024)02—0236—04

Effect of birth dance on pain during labor, labor process, and labor outcome of primipara. ZHOU Xin-mei, LI Lz,
XIE Xue-lian, WANG Jing—xian. Department of Obstetrics and Gynecology, Dongguan Integrated Traditional Chinese and
Western Medicine Hospital, Dongguan 523819, Guangdong, CHINA

[Abstract] Objective

come of primipara. Methods

To explore the effects of birth dance on pain during labor, labor process, and labor out-
A total of 140 primiparas who gave birth in Dongguan Integrated Traditional Chinese and
Western Medicine Hospital from January 2022 to March 2023 were selected and divided into a study group and a control

group according to random number table method, with 70 cases in each group. The control group received health care in-

FEETH T RA RsEmit o R RRHE H (45 :20211800904162)
TR B H(1980—), 22, B AT BRI, FEEMH I BRI T2YT TAF , E-mail : keyzhou2002@126.com,

Ve Sl Ste St St Sl St e e S Sl Sl St Sy Sy S St i St Sk Sl S e S Sy Sl S St Sy Sy St St S St S Sl St St Sk S St Sl St Sy Sy Sl S S Sl Sl Sl S

b Sl S Sl S s s

Jr NS S N N S Sl S N NS S S N S S St SN S Sl S S N St St S S S S St S N S Sl S S S S )

(5): 529-532.
R, E/ANE, ERR VB RS T8 U Y R AR R R 5
Hr[9]. R EEET, 2019, 54(5): 529-532.

[17] Tahermanesh K, Mirgalobayat S, Aziz-Ahari A, et al. Babu and Ma-
gon uterine closure technique during cesarean section: a randomized
double-blind trial [J]. J Obstet Gynaecol Res, 2021, 47(9): 3186-3195.

[18] Feng PM, Wang XY, Li B, et al. Influential factors of scar diverticu-
lum formation after cesarean section and clinical analysis of hystero-
scopic combined laparoscopic surgery [J]. Journal of Practical Obstet-
rics and Gynecology, 2019, 35(11): 860-864.

I, IR, 45, S5, B R A % T UL I R 3R K R B
I IR 5 T ABIT AR I IR R A3 0], S IA Rl 2019,
35(11): 860-864.

[19] Xu H, Li XT. Prevention of poor healing of uterine incision and cesar-
ean scar diverticulum after cesarean section [J]. Chinese Journal of
Practical Gynecology and Obstetrics, 2019, 35(2): 171-174.

M, ZER. BB FARFEVOEGARKFERENIG
] s ESEAIARHS R, 2019, 35(2): 171-174.
[20] Tikhonova NB, Milovanov AP, Aleksankina VV, et al. Analysis of

-+ 236 -

RVRVIIN)

healing of rat uterine wall after full-thickness surgical incision [J].
Bull Exp Biol Med, 2021, 172(1): 100-104.

[21] Ma D, Zhou L, Shen MY, et al. Analysis of risk factors and preven-
tion strategies for incision diverticulum after cesarean section [J]. Ma-
ternal & Child Health Care of China, 2023, 38(3): 512-515.
iz, AR, VREORE, S5, B ERIS R AR IR % B R R A
RIS SR (7] H [ 1Al R, 2023, 38(3): 512-515.

[22] Yuan JY, Men YZ. Analysis of factors influencing poor scar healing
of cesarean section uterine incision [J]. Practical Clinical Journal of
Integrated Traditional Chinese and Western Medicine, 2020, 20(6):
125-126.

Besr A, TIACE. B F 5 U0 DR A S S B R B R 44T (J].
SEHIFPPEBEZS AR, 2020, 20(6): 125-126.

[23] Zhang R, Zhang Y, Jia LP. Study on the characteristics and risk fac-
tors of incision infection after cesarean section in scar uterus pregnan-
cy [J]. Chin J Clin Obstetrics Gyn Ecol, 2021, 22(5): 534-535.

TR, RS, BRI R T E IR E ARSI R R R G
[ R Z AR 0], e ARG R 2%, 2021, 22(5): 534-535.
(ki H#1:2023-08-14)



