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Labor patterns and the influence factors in women undergoing
trail of labor after cesarean
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[ Abstract] Objective To investigate the labor patterns of trail of labor after cesarean (TOLAC) , and
to provide the basis for clinical safety management of labor process in TOLAC. Methods Two hundred
and forty-six term women undergoing TOLAC and 340 term primiparae with spontaneous onset of vaginal
delivery (SVB group) , who underwent antenatal care and delivered from Jan 1,2016 to Dec 31,2018, were
enrolled in this retrospective study. The labor patterns of TOLAC with spontaneous onset of labor were
observed, as well as the influence of the timing of prior cesarean section, prior vaginal delivery history, and
interpregnancy interval (1.5~3 years, >3 years) on the labor process in TOLAC. Results The success
rate of term TOLAC with spontaneous onset of labor was 90.2%. Compared to term TOLAC with
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spontaneous onset of labor and no prior vaginal deliveries (wTOILAC) , the first stage, the second stage and
total labor durations of term TOLAC with spontaneous onset of labor and prior vaginal deliveries were
shorter (P<C0.05). There was no differences in the first stage, the second stage and total labor durations
between TOLAC with prior pre-labor cesarean delivery and the ones with prior cesarean delivery in labor ,
so as the same indexes between the two groups with different interpregnancy intervals (1.5-3 years, >3
years). The admission body mass index, gestational age at delivery, interventions during labor, estimated
blood loss, postpartum hemorrhage ratio, infusion therapy ratio, pregnant complication ratio, Apgar score at
1 minute, forceps ratio in wTOLAC group were comparable to those in SVB group. The age, pre-pregnancy
body mass index and neonatal birth weight in wTOLAC group were much more than those in SVB group
(P<C0.05).The epidural anesthesia ratio of w TOLAC group was lower than that of SVB group (P<C0.000 1).
According to analysis of covariance, adjusted for the four previous different indexes, the labor patterns of
the two groups were similar, and there was no difference in the first stage and total labor durations between
the two groups.However, the labor process after 2 ecm dilatation in the first stage of labor, especially after 6
cm dilatation in wTOLAC group, was faster than that in SVB group (P<C0.01).The second stage of labor
in wTOLAC group was shorter than that in SVB group (P<C0.001).In the subgroup of women with
epidural anesthesia, the second stage of labor in wTOLAC group was also shorter than that in SVB group
(P<<0.001).In wTOLAC group, the second stage and total labor durations of the women with epidural
anesthesia were longer than those without epidural anesthesia (P<C0.05). Conclusion The labor pattern
of term TOLAC with spontaneous onset of labor was similar to nulliparous labor with faster labor process
after 6 cm dilatation.However, compared to nulliparous labor, the labor process was a bit faster in TOLAC.
The timing of prior cesarean section and interpregnancy interval had little effect on labor durations in
TOLAC. The prior vaginal delivery was a favorable factor to improve labor process in TOLAC, while
epidural anesthesia delayed the labor process in TOLAC.

[Key words] trail of labor after cesarean (TOLAC) ;

interpregnancy interval; labor patterns

spontaneous onset; previous labor history;
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Tab 1 Duration of labor in TOLAC group with or without prior vaginal deliveries [Ttsorn(%)]

Age (y) 32.4+4.1 32.5£6.9 1174 0.623°
Pre-pregnancy BMI (kg/m?) 20.6 2.4 23.1%2.1 55.5 0.002°
Admission BMI (kg/m?) 26.1%3.0 28.3+£2.9 687.5 0.008°
Gestational age at delivery (wk) 39.4£1.0 39.5+0.8 1199 0.456"
Pregnant complication 23(9.8) 1(8.3) = 1.000"
Interventions during labor

Oxytocin 19 (8.1) 0 = 0.607"

AROM 36 (15.3) 0 = 0.223"
Epidural anesthesia 115 (49.1) 6 (50.0) = 1.000
Newborn weight (g) 3370+ 345 3390 + 357 1027 0.540°
Forceps delivery 13 (5.5) 0 = 1.000°
First stage (h) 6.61 (17.09) 4.67 (8.00) 4.391 0.037°
Second stage (h) 0.63 (2.02) 0.22 (0.46) 10.633 0.001°
With epidural anesthesia (h) 0.75 (1.83) 0.28 (0.50) 6.657 0.011°
Without epidural anesthesia (h) 0.57 (2.06) 0.10 (0.4) 5.622 0.020°
Total stage (h) 7.54 (18.31) 4.96 (8.48) 6.006 0.015°
With epidural anesthesia (h) 9.17 (19.17) 6.11 (8.59) 5.548 0.020°
Without epidural anesthesia (h) 5.58 (16.87) 4.96 (7.38) 0.807 0.371¢

“Mann-Whitney U test.”Fisher’ s exact test.®Analysis of covariance, adjusted for pre-pregnancy and admission BMI. Data was presented as
mean + SD, (number, % ) , or median (95th percentile). There were 24 cases with TOLAC failure, one had cesarean section in the second labor
stage, the other 23 cases underwent cesarean section in the first labor stage. Then there were 211 cases with first stage, 210 cases with second and
total stage.Pregnant complication including gestational diabetes mellitus, pre-pregnancy gestational diabetes mellitus, hypertension disease during
pregnancy, intrahepatic cholestasis during pregnancy and in vitro fertilization and embryo transfer. TOLAC: Trail of labor after cesarean; BMI:

Body mass index; AROM: Artificial rupture of fetal membrane. wTOLAC: TOLAC without prior vaginal deliveries; pTOLAC: TOLAC with
prior vaginal deliveries.
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Tab 2 Duration of labor in wTOLAC group with no prior vaginal deliveries and different timing of prior cesarean section

[T+sorn(%)]

Age (y) 32.7+4.2
Pre-pregnancy BMI (kg/m?) 20.9+2.4
Admission BMI (kg/m?) 26.0+3.2
Gestational age at delivery (wk) 39.3+1.0
Pregnant complication 21 (10.7)
Interventions during labor

Oxytocin 14 (9.7)

AROM 29 (14.8)
Epidural anesthesia 98 (50.0)
Newborn weight (g) 3386 + 342
Forceps delivery 7(3.5)
First stage (h) 6.75 (17.54)
Second stage (h) 0.65 (1.96)
With epidural anesthesia (h) 0.79 (1.82)
Without epidural anesthesia (h) 0.58 (1.99)
Total stage (h) 7.63 (18.79)
With epidural anesthesia (h) 9.54 (19.94)
Without epidural anesthesia (h) 5.38 (15.32)

32.1+3.0 3057 0.442°
20.8+2.0 3047 0.775
26.0+2.7 3300 0.985°
39.3+1.0 3220 0.935
2(5.3) = 0.387"
5(13.2) = 0.206"

7 (18.4) = 0.623"
17 (44.7) = 0.598"
3299 + 381 2868 0.205
6 (15.8) = 0.009"
5.50 (12.53) 2 850 0.218°
0.58 (2.05) 2.256 0.135¢
0.60 (1.21) 2.139 0.147¢
0.50 (2.17) 0.550 0.460°
7.30 (16.89) 1.269 0.261¢
7.42 (13.50) 5.146 0.025¢
7.17 (17.25) 0.753 0.387°

“Mann-Whitney U test;"Fisher’ s exact test; ¢ analysis of covariance, adjusted for forceps use.Data were presented as T+ 5,7 (% ), or median

(95th percentile). There were 21 cases and 3 cases with TOLAC failure in wTOLAC with prior pre-labor cesarean deliverygroup and wTOLAC

with prior cesarean delivery in labor group, respectively.One of them had cesarean section in the second stage of labor in wTOLAC with prior pre-

labor cesarean delivery group. Pregnant complication including gestational diabetes mellitus, pre-pregnancy gestational diabetes mellitus,

hypertension disease during pregnancy, intrahepatic cholestasis during pregnancy and in vitro fertilization and embryo transfer. TOLAC: Trail of

labor after cesarean; BMI: Body mass index; AROM: Artificial rupture of fetal membrane.
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Tab 3 Duration of labor in wTOLAC group with no prior vaginal deliveries and different interpregnancy intervals

[Ttsorn(%)]

Age (y) 30.4+3.4 33.1+4.1 2382 <<0.000 1°
Pre-pregnancy BMI (kg/m?) 20.6+2.3 20.8+2.5 3502 0.608
Admission BMI (kg/m?) 25.6%2.5 26.1%3.1 3431 0.305°
Gestational age at delivery (wk) 39.2+0.9 39.2+1.0 3842 0.684"
Pregnant complication 1(2.1) 22 (11.8) = 0.054°

Interventions during labor

Oxytocin 5(10.4) 14 (7.5) = 0.548"

AROM 6(12.5) 30 (16.1) = 0.652"
Epidural anesthesia 19 (39.6) 96 (51.6) = 0.148°
Newborn weight (g) 3381+ 357 3367 + 350 1.019 0.805¢
Forceps delivery 5(10.4) 8 (4.3) = 0.148°
First stage (h) 6.00 (13.95) 6.92 (17.95) 2.854 0.093¢
Second stage (h) 0.64 (2.05) 0.62 (2.00) 0.123 0.726¢
With epidural anesthesia (h) 0.66 (1.52) 0.79 (1.99) 0.188 0.666"
Without epidural anesthesia (h) 0.50 (2.19) 0.58 (1.94) 1.283 0.260¢
Total stage (h) 6.83 (16.78) 7.92 (19.21) 1.904 0.169¢
Withepidural anesthesia (h) 7.08 (13.14) 10.35 (19.96) 3.647 0.059¢
Without epidural anesthesia (h) 6.17 (17.50) 5.42 (15.27) 0.108 0.743¢

*Mann-Whitney U test; "According to Fisher’ s exact test; ° test; “Analysis of covariance, adjusted for maternal age.Data was presented as
mean + SD, (number, % ) or median (95th percentile). There were 20 cases and 4 cases with TOLAC failure in wTOLAC with interpregnancy
interval more than 3 years group and wTOLAC with interpregnancy interval between 1.5 and 3 years group, respectively. One of them had
cesarean section in the second stage of labor in wTOLAC with interpregnancy interval between 1.5 and 3 years group. TOLAC, trail of labor after
cesarean; BMI, body mass index; AROM, artificial rupture of fetal membrane. Pregnant complication including gestational diabetes mellitus, pre-
pregnancy gestational diabetes mellitus, hypertension disease during pregnancy, intrahepatic cholestasis during pregnancy and in vitro

fertilizationand embryo transfer.
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Tab 4 Maternal and obstetrical characteristics in WTOLAC and SVB group [T+s orn(%)]
_ Chamceisic  wIOLACGe=)  SVBGeM0)  UF P

Age (y) 32.4+ 4.1 29.9+3.7 22430 <0.000 1°
Pre-pregnancy BMI (kg/m?) 20.6 2.4 20.2%2.5 29 480 0.002°
Admission BMI (kg/m?) 26.1%3.0 26.2£2.9 34270 0.598°
Gestational age atdelivery (wk) 39.4+1.0 39.4%1.0 32390 0.065*
Intervention duringlabor

Oxytocin 19 (8.1) 28 (8.2) = 1.000"

AROM 36 (15.3) 45 (13.2) - 0.467
Estimated blood loss (mL.) 275+ 121 272+ 99 35370 0.968"
Postpartum hemorrhage 7(3.0) 9 (2.6) = 0.802"
Transfusion 1(0.4) 1(0.3) = 1.000°
Uterine rupture 0 0 = =
Pregnant complication 23 (9.8) 45 (13.2) = 0.238"
GDM/PGDM 18 (7.7) 25 (7.4) - 0873"
Hypertension disease during pregnancy 2(0.9) 11 (3.2) = 0.085"
ICP 1(0.4) 0 = 0.408"
IVF-ET 2(0.9) 9 (2.6) - 0.214°
Epidural anesthesia 115 (49.1) 224 (65.9) = <20.000 1"
Newborn weight (g) 33714354 3304 + 359 1.025 0.035¢
Macrosomia 8(3.4) 9 (2.6) = 0.623"
Apgar score at 1 min 9.0+ 0.1 8.9+ 0.5 34910 0.064"
Newborns admitted to the NICU 6(2.6) 10 (2.9) = 1.000"
Neonatal tracheal intubation 3(1.3) 5(1.5) = 1.000"
NRDS 2(0.9) 4(1.2) - 1.000"
Neonatal septicemia 0 0 = =
Neonatal HIE 0 0 = =
Neonatal perinatal death 0 0 = =
Forceps delivery 13 (5.6) 28 (8.2) = 0.251"

“Mann-Whitney U test;" Fisher’s exact test; 7 test. w TOLAC group: Trail of labor after cesarean with spontaneous onset of labor and 1 prior
cesarean delivery and no prior vaginal deliveries; SVB group: Nulliparous women with spontaneous vaginal delivery.Postpartum blood loss was the
volume of blood loss within 24 h after delivery. BMI: Body mass index; AROM : Artificial rupture of fetal membrane; GDM : Gestational diabetes
mellitus; PGDM : Pre-pregnancy gestational diabetes mellitus; ICP: Intrahepatic cholestasis during pregnancy; IVF-ET: In wvitro fertilizationand

embryo transfer; NICU : Neonatal intensive care unit; NRDS : Neonatal respiratory distress syndrome ; HIE : Hypoxic ischemic encephalopathy.

%5 wTOLAC #1 SVB A 7= {3 §9 7= 12 it 8]
Tab 5 Duration of labor in wTOLAC and SVB group

First stage 6.61 (17.09) 7.58 (14.33) 1.326 0.250
Second stage 0.63 (2.02) 0.83 (2.37) 14.906 <20.001
With epidural anesthesia 0.75 (1.83) 0.96 (2.40) 14.320 <0.001
Without epidural anesthesia 0.57 (2.06) 0.50 (1.95) 2.640 0.106
Total stage 7.54 (18.31) 8.75 (16.00) 0.433 0.511
With epidural anesthesia 9.17 (19.17) 10.73 (16.38) 1.601 0.207
Without epidural anesthesia 5.58 (16.87) 5.17 (12.08) 5.810 0.017

“Analysis of covariance, adjusted for maternal age, pre-pregnancy body mass index, epidural anesthesia use, and newborn weight. Data was
presented as median (95th percentile).w TOLAC group: Trail of labor after cesarean with spontaneous onset of labor and 1 prior cesarean delivery
and no prior vaginal deliveries; SVB group: Nulliparous women with spontaneous vaginal delivery. There were 24 cases with TOLAC failure, one
had cesarean section in the second labor stage, the other 23 cases underwent cesarean section in the first labor stage.Then there were 211 cases with

first stage, 210 cases with second and total stage.
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—— WTOLAC group
---- SVB group

t/h
() — (3] w EN W N ~ [oe]

2 3 4 5 6 7 8 9 10
Dilation (cm)

Mean labor curves in singleton term pregnancies with spontaneous
vaginal deliveryfor women (parity=1) with 1 prior cesarean and trail
of labor after cesarean (wTOLAC) and nulliparous women (SVB).
B2 BAREFFANEHE

Fig2 Mean labor curves for spontaneous onset of labor

%6 WTOLAC Fl SVB 48 7= 3 §9 i 40 7= 72 ff 18]
Tab 6 Detailed duration of labor in wTOLAC and SVB group

2—4 (n=234) 3.10 (6.04)  3.42(8.31)  10.010 0.003
4-6 (n=214) 1.01 (4.05)  1.00 (4.00) 3.315 0.072
6-8 (n=212) 0.50 (2.00)  0.71 (3.00)  10.829 0.001
8—10 (n=211)  0.33(1.25)  0.50 (1.99) 3.790 0.052
2-10 (n=211)  5.25(11.00) 6.42 (14.00) 15.717 <<0.001
4-10 (n=211) 2.25(6.00)  2.75(7.74) 8.933 0.003
6-10 (n=211)  1.00 (3.00)  1.25(4.00)  10.066 0.002

“Analysis of covariance, adjusted for maternal age, pre-pregnancy
body mass index, epidural anesthesia use, and newborn weight. Data
was presented as median (95th percentile). wTOLAC group: Trail of
labor after cesarean with spontaneous onset of labor and 1 prior
cesarean delivery and no prior vaginal deliveries; SVB group:
nulliparous women with spontaneous vaginal delivery. There were 24
cases with TOLAC failure, one had cesarean section in the second
labor stage, the other 23 cases underwent cesarean section in the first

labor stage.
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