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Abstract
Purpose: To evaluate rates of vaginal birth after cesarean (VBAC) among parturients attempting preterm
trial of labor following a cesarean delivery (TOLAC) vs. term TOLAC.

Methods: A multicenter historic cohort study at two university-a�liated centers between August 2005 and
March 2021. Parturients in their 2nd delivery, attempting TOLAC after a single low segment transverse
cesarean delivery (CD) were included.

We retrospectively examined computerized medical records of all preterm (<37 weeks) and term (37-42
weeks) births. Multifetal gestations and post-term deliveries (≥42 weeks) were excluded. A univariate
analysis was conducted followed by a multivariate analysis.

Results: 4,865 second deliveries following previous CD were identi�ed; 212 (4.4%) preterm and 4653
(95.6%) term. Hypertensive disorders, diabetes and fertility treatments were signi�cantly more prevalent in
the preterm group. VBAC rate was signi�cantly lower in preterm group (57.5% vs 79.7%., p<0.01),
including both spontaneous and vaginal-assisted deliveries. In multivariate analysis, preterm TOLAC was
independently associated with TOLAC failure [adjusted odds ratio (aOR) 2.24, [95% con�dence interval
(CI) 1.62-3.09]. Overall, maternal outcomes were favorable. Rates of uterine rupture, re-laparotomy and
post-partum hemorrhage were comparable between groups. Neonatal outcomes were less favorable
among the preterm group, however, preterm vs. term TOLAC was not associated with low 5-minute Apgar
score (aOR 1.76, 95% CI 0.92-3.40).

Conclusion: In our study, VBAC rates were lower in preterm compared to term deliveries. Maternal
outcomes were comparable. Neonatal outcomes were less favorable in the preterm group, more likely due
to prematurity than delivery mode.

Introduction
Caesarean section is the most performed surgery in modern obstetrics. The rates of caesarean section
(CS) have increased worldwide over the last few decades1 to the extent that was labeled as an epidemic
by the International Federation of Gynecology and Obstetrics (FIGO)2. Repeat cesarean births account for
a high percentage of the total number of caesarean sections.1 As with any surgery, CS is associated with
short and long term risks. However, in women with repeat cesarean delivery, the risks of maternal
complications such as the need for blood transfusion, bowel and bladder injury, placenta previa, accrete,
uterine rupture and incurred complications are elevated. 3, 4

Trial of labor after cesarean (TOLAC) can be a safe alternative for RCD (repeated cesarean delivery).5

Short term advantages of vaginal birth after CD (VBAC) include avoiding major surgery, lower risk of
hemorrhage and infection, and shorter recovery periods. Because most maternal morbidity during TOLAC
occurs when repeat cesarean delivery becomes necessary, VBAC is associated with fewer complications
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than elective repeat cesarean delivery, and failed TOLAC is associated with serious maternal and
neonatal complications.6.

The literature includes numerous studies and discussions as to who is the optimal candidate for
successful TOLAC7, 8, 9. TOLAC studies usually exclude preterm delivery primarily due to the complexity in
establishing whether neonatal morbidity relates to the TOLAC attempt, to neonatal prematurity, or to
dysfunctional preterm labor and its associated complications. 7, 16 As a result, data evaluating TOLAC in
preterm births is scarce. Preterm birth, de�ned as birth before 37 completed weeks of gestation,
complicates 12% of deliveries in the U.S and accounts for 75% of perinatal mortality and more than half
the long-term morbidity.10, 11 Spontaneous preterm parturitions may be triggered by multiple possible
reasons, including: infection or in�ammation, uteroplacental disorders, uterine overdistension, stress, and
other immunologically mediated processes.12 The optimal mode of delivery for preterm labor is
controversial. Those supporting elective preterm CD maintain that CD reduces the chances of fetal or
neonatal death and birth trauma. Counter claims profess that such policy leads to unnecessary risk for
both parturients and neonates. 13, 14, 15

The purpose of the current analysis is to compare VBAC success rates and maternal and neonatal
morbidity in preterm versus term parturients attempting trial of labor (TOL) following a single CD.

Material And Methods
We conducted a multicenter retrospective cohort study using computerized medical records of two
university-a�liated medical centers in Jerusalem, Israel: Shaare Zedek Medical Center (SZMC) and Bikur
Holim Medical Center (BHMC), between August 2005 and March 2021. Together these medical centers
account for approximately 16% of all deliveries in the state of Israel, with a mean annual volume of
20,000 births.

We enrolled parturients in their second delivery, attempting TOL following a single low segment CD
between 24 and 42 weeks of gestations. Excluded from the study were parturients with non-vertex
presentation, multifetal gestation, fetal demise, pre-viable (< 24 + 0 week) and post-term deliveries (≥ 42 + 
0 weeks). A comparison was made between those who attempted TOLAC prior to 37 + 0 weeks of
gestation (preterm), and those attempting TOLAC between 37 + 0 to 42 + 0 weeks of gestation (term).

SZMC and BHMC share similar departmental protocols consistent with the criteria de�ned in the TOLAC
guidelines of the Israeli committee of Obstetrics and Gynecology. Accordingly, TOLAC is offered to a
parturient with a prior history of a single low segment CD. All women who met criteria were provided with
comprehensive information about the risks and bene�ts of both TOLAC and alternative repeat CS. Upon
receipt of informed consent, the patient was approved TOLAC. In both medical centers, all TOLAC
deliveries are managed by resident physicians and supervised by a board-certi�ed obstetrician who is
responsible for all real-time decisions regarding induction of labor, labor augmentation, operative vaginal
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deliveries and emergency CDs. Continuous electronic fetal monitoring is mandatory. Vaginal births are
delivered by certi�ed nurse midwives.

Parturients with a history of one previous CD requiring induction of labour are induced using a double
lumen balloon, amniotomy, or low dose oxytocin (oxytocin 10 IU in 1000ml Ringer’s lactate, starting at 0.5
mU/min and rising 0.5 mU/min every 20 minutes until achieving 3–4 contractions per 10 minutes).
Prostaglandin post CD are not used.

The SZMC and BH medical record databases are electronic, in which all labor and deliveries are updated
during labor and delivery by attending healthcare professionals. All data is audited periodically by trained
technical personnel to ensure the validity of the data, which eliminates information bias. Maternal and
neonatal records were reviewed and retrieved for relevant data, information was coded and identi�able,
and personal information for each patient was protected by anonymization prior to analysis. The study
was approved by the local institutional ethics committee in accordance with the principles of the
Declaration of Helsinki (IRB: 0411-21-SZMC).

Primary outcome was de�ned as success rates of vaginal delivery (VD) in each of the study groups.

Secondary outcomes were de�ned as a composite of adverse maternal outcomes involving one or more
of the following: Postpartum Hemorrhage (PPH), hemoglobin drop ≥ 4 gr/dL, blood products transfusion,
maternal intensive care unit (ICU) admission.

The terms used were de�ned as the following: Uterine rupture - complete uterine scar rupture, i.e. involving
the occurrence of a full-thickness defect with direct connection between peritoneal space and the uterine
cavity. Diagnosis was made by the attending physician in the course of an explorative laparotomy. Re-
laparotomy – additional abdominal operation performed during hospitalization for delivery17 PPH
estimation can be evaluated either objectively or subjectively. A subjective evaluation is when estimated
blood loss is over 1000 ml in VD or CD 18 (pads are weighted following VD, but in some cases when it is
not feasible to weigh pads, and blood loss is estimated subjectively by the midwife/obstetrician); The
empirical PPH de�nition is when the parturient receives transfusion of blood products and/or hemoglobin
drop ≥ 3 gr/dL18.

Statistical analysis was performed using the SPSS package (version 23 statistical package; IBM. Armonk,
NY). An initial univariate analysis was followed by a multiple regression model. Categorical variables
were compared using Chi square and Fisher's exact test when appropriate. Continuous variables
presentation is according to each variable distribution, while normal distributed variables presented as a
mean and standard deviation and compared using Student's t-test. Those displaying non-normal
distribution are presented as median with interquartile range and compared using Mann Whitney test. All
analyses were two sided and a p value < 0.05 was considered statistically signi�cant.

Results
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During the study period, 4,865 deliveries ful�lling inclusion criteria were identi�ed, of which 212 (4.4%)
parturients attempted preterm TOLAC and the remaining 4,653 (95.6%) attempted term TOLAC (Fig. 1).

Table 1 presents the general demographics and obstetrical characteristics of both study groups.
Parturients in the preterm TOLAC group were signi�cantly older than those in the term TOLAC group.
Rates of recurrent pregnancy loss, fertility treatments, hypertensive and diabetic (pre-gestational and
gestational) disorders of pregnancy were all higher in the preterm TOLAC group. Indication for previous
CD did not differ signi�cantly between the groups, in both groups the most common indication was none
reassuring fetal heart rate.

Table 1
General demographics characteristics of both study groups

  Preterm TOLAC = 
212

Term = 4653 P
value

Maternal age (Mean ± SD) 28.9 ± 8.4 27.5 ± 4.5 < 0.01

Gravidity (Median, IQR) 2 (1–3) 2 (1–4) 0.26

Recurrent miscarriage (≥ 3) 9 (4.2%) 78 (1.7%) 0.01

Fertility treatment n (%) 21 (9.9%) 289 (6.2%) 0.03

Diabetes mellitus*,n (%) 19 (9.0%) 219 (4.7%) < 0.01

Gestational hypertensive disorders of pregnancy** n
(%)

21 (9.9%) 101 (2.2%) < 0.01

Indication for previous Cesarean delivery:      

Arrest of decent, n (%) 3 (1.4%) 53 (1.1%) 0.56

None-reassuring fetal heart rate, n (%) 140 (66.0%) 3,024 (65%) 0.42

Mal-presentation, n (%) 10 (4.7%) 184 (3.9%) 0.51

Other, n (%) 59 (27.9%) 1392
(30.0%)

0.28

TOLAC – Trail of labor after cesarean

*(pre gestational + gestational) **Hypertensive disorders of pregnancy, a composite of: gestational
hypertension, preeclampsia and eclampsia.

Table 2 displays index delivery characteristics and maternal outcomes.
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Table 2
Index delivery characteristics and maternal outcomes

  Preterm TOLAC = 212 Term = 4653 P value

Gestational age at delivery (Median, IQR) 34 (32–37) 39 (38–41) < 0.01

Spontaneous onset of labor n (%) 121 (57.1%) 2193 (47.1%) 0.84

Induction of labor n (%) 18 (8.5%) 483 (10.4%) 0.38

Augmentation of labor n (%) 73 (34.4%) 1977 (42.5%) 0.02

Meconium stained amniotic �uid

n (%)

9 (4.2%) 919 (19.8%) < 0.01

Persistent occiput posterior n (%) 6 (3.3%) 193 (4.6%) 0.41

Epidural n (%) 87 (41%) 3324 (71.4%) < 0.01

Spontaneous vaginal delivery n (%) 103 (48.5%) 2829 (60.6%) < 0.01

Instrumental delivery n (%) 19 (9.0%) 890 (19.1%) < 0.01

In labor cesarean n (%) 90 (42.5%) 943 (20.3%) < 0.01

Composite adverse maternal complication n (%) 41 (19.3%) 996 (21.4%) 0.47

Dehiscence of uterine scar n (%) 2 (0.9%) 29 (0.6%) 0.57

Uterine rupture n (%) 1 (0.5%) 29 (0.6%) 0.78

Hysterectomy n (%) 1 (0.5%) 2 (0.0%) 0.01

Re-laprotomy n (%) 0 (0%) 2 (0%) 0.76

PPH n (%) 39 (18.4%) 976 (21%) 0.37

Hemoglobin drop > 4 gr/dL n (%) 19 (9%) 441 (9.6%) 0.78

Blood products infusion n (%) 14 (6.6%) 143 (3.1%) < 0.01

Endometritis n (%) 3 (1.4%) 202 (4.3%) 0.04

ICU admission n (%) 1 (0.5%) 1 (0%) < 0.01

TOLAC – Trail of labor after cesarean, IQR- interquartile range, PPH – postpartum hemorrhage, ICU
intensive care unit; IV- intra venous.

Maternal composite outcome was de�ned as one or more of the following: PPH, hemoglobin drop > 4
gr/dL, blood products infusion, ICU admission.

 
Median gestational age at delivery among preterm TOLAC was 34 weeks versus 39 weeks among term
TOLAC. Rates of spontaneous onset of labor and induction of labor did not differ signi�cantly between
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the groups, however, rates of labor augmentation were signi�cantly lower in preterm TOLAC. Epidural
usage during delivery as well as meconium-stained amniotic �uid were both signi�cantly less common in
preterm TOLAC.

The rates of spontaneous vaginal deliveries were signi�cantly lower in preterm TOLAC group (48.5% vs
60.6%, p < 0.01), as were the rates of instrumental deliveries (9.0% vs. 19.1%, p < 0.01). Consistent with the
above results, the rates of in-labor CD were higher in preterm TOLAC (42.5% vs 20.3%, p < 0.01).

Overall, composite adverse maternal outcomes did not differ between the groups, nonetheless, rates of
blood products administered, and maternal ICU admissions were signi�cantly higher among preterm
TOLAC (6.6% vs. 3.1% and 0.5% vs 0.0%, respectively, p < 0.01 for both). Rates of uterine
rupture/dehiscence and re-laparotomy were comparable between the groups. There were 3 cases that
resulted in hysterectomy: one in the preterm group and two in the term group. In the preterm group,
placenta accrete was identi�ed during surgery with uncontrollable hemorrhage and resulted in a cesarean
hysterectomy. In the term group, both hysterectomy cases were post-partum due to intractable bleeding
and disseminated coagulopathy attributed to uterine atony. In both cases, several attempts were made
for uterine preservation, including B-lynch and angiography, but unfortunately, both cases resulted in
hysterectomy.

Using multiple regression logistic model adjusting for: epidural analgesia, oxytocin augmentation,
diabetes and hypertensive disorders of pregnancy, preterm versus. term TOLAC was found independently
associated with in-labor cesarean (aOR 2.24, 95% CI 1.62–3.09. Oxytocin augmentation, diabetes, and
hypertensive disorders of pregnancy were all found as risk factors for in-labor cesarean, while epidural
anesthesia was related to higher VBAC success.

Table 3 presents neonatal outcomes of both study groups. As anticipate, neonatal birth weight was
signi�cantly lower in the preterm TOLAC group. Rates of Apgar score < 7 in 1- and 5-minutes following
delivery, rates of neonatal intensive care unit admission (NICU), and transient tachypnea of the newborn
were all signi�cantly higher in the preterm TOLAC group. In a multiple regression logistic model,
controlling for small for gestational age and in-labor cesarean, preterm TOLAC was not independently
found to be associated with 5 minutes Apgar < 7 (aOR 1.76, 95% CI 0.92–3.40).
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Table 3
Neonatal outcomes of both study groups of both study groups

  Preterm TOLAC = 212 Term = 4653 P value

Gestational weight (Mean ± SD) 2277.5 ± 732.8 3296.8 ± 428.3 < 0.01

Gender, male n (%) 126 (59.4%) 2336 (50.2%) 0.01

Apgar 1 < 7 n (%) 38 (17.9%) 273 (5.9%) < 0.01

Apgar 5 < 7 n (%) 22 (10.4%) 60 (1.3%) < 0.01

Meconium aspiration n (%) 0.0 (0.0%) 11 (0.2%) 0.48

NICU admission n (%) 116 (54.7%) 170 (3.7%) < 0.01

TTN n (%) 37 (17.5%) 66 (1.4%) < 0.01

Mechanical ventilation n (%) 46 (21.7%) 46 (1%) < 0.01

HIE n (%) 0 (0.0%) 9 (0.2%) 0.52

TOLAC – Trail of labor after cesarean

Composite adverse neonatal outcome was de�ned as one of the following: 5-min Apgar score ≤ 7,
neonatal asphyxia, neonatal intensive care unit (NICU) admission, and the need for mechanical
ventilation.

TTN – transient tachypnea of the newborn, HIE – hypoxic ischemic encephalopathy.

 
Table 4

Multivariate logistic regression analysis for the association between preterm TOLAC and
in-labor cesarean

  p value aOR 95%CI

Preterm TOLAC < 0.01 2.24 1.63 3.09

Oxytocin augmentation of labor < 0.01 5.09 4.30 6.03

Epidural analgesia < 0.01 0.21 0.17 0.24

Diabetes (pre-gestational + gestational) < 0.01 1.71 1.25 2.33

Hypertensive disorders of pregnancy < 0.01 2.70 1.79 4.06

TOLAC – trial of labor after cesarean, CI - Con�dence Interval, aOR -adjusted odds ratio,

Discussion
This multicenter tudy compared maternal and neonatal outcomes in parturients who attempted preterm
TOLAC to term TOLAC. Despite the increased risk for in labor CD in the preterm group, overall maternal
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outcomes were comparable and favorable. Neonatal outcomes were generally less favorable among the
preterm group, as expected. However, the 5-minute Apgar score was not independently associated with
preterm TOLAC. VBAC rates in this study were signi�cantly lower in preterm TOLAC, 57%; compared with
80% in the term TOLAC. Previous studies have described equivalent 19 or higher20 VBAC rates in preterm
TOLAC (72–82%) compared to term TOLAC. Factors such as, diabetes mellitus and hypertensive
disorders of pregnancy 21, 22, 23 previously linked to VBAC failures were signi�cantly more prevalent
among preterm TOLAC parturients in this study. Performing a multivariate logistic regression, both above-
mentioned factors were found independently associated with in-labor CD. Similar to other studies, the
current research found epidural analgesia to be a protective factor of in-labor CD.24 We propose that the
contribution of these factors most likely have the same effect on TOLAC in the preterm population as in
the term population and should be further studied. The relatively lower VBAC rate in our institution
compared to other centers might be attributed to special characteristics of our study population. In both
study centers the parturients are mostly characterized by high order of parity, and therefore TOLAC is
advocated. Nonetheless, we employ a conservative approach in these high-risk deliveries, and are vigilant
with our decision-making during the labor process, which may tend to result in a higher rate of in-labor
cesarean.

Maternal outcomes in our study were generally favorable. The rate of uterine rupture, which is one of
serious complication of TOLAC, was comparable between groups. Both Quiñones et al 20 and Durnwald
et al19, compared maternal morbidity in preterm versus term TOLAC. They found lower rate of uterine
rupture in preterm TOLAC than term deliveries. These studies postulated that the lower rates of uterine
rupture at preterm TOLAC were a result of lower birthweight and thicker lower uterine segment in preterm
gestations compared with those at term. Comparable to Durnwald's study19 our study established that
maternal blood transfusion is prevalent in parturients attempting preterm TOLAC than those at term. We
propose that the reasons for coagulopathy and blood transfusion in preterm TOLAC are related to higher
rates of pathological causes for preterm delivery such as abruption and preeclampsia, rather than
exclusively preterm TOLAC. Many preterm deliveries are linked to preterm premature rupture of membrane
(PPROM) and chorioamnionitis. 10 Endometritis is a common result of both chorioamnionitis as well as
PPROM. Surprisingly, the rates of endometritis in our study were signi�cantly lower in preterm TOLAC
compared to term, similar to those in Durnwald et al study19.

Likewise, neonatal outcomes in this study were less favorable in preterm TOLAC compared to term. This
is not surprising, as preterm neonates are at high risk for mortality and adverse health outcomes.
Durnwald et al19 compared preterm TOL to RCD reported similar neonatal outcomes such as Neonatal
Intensive Care Unit (NICU) admission, intraventricular hemorrhage, sepsis, and ventilatory support, after
controlling for gestational age at delivery in preterm TOLAC with the exception of a higher rate of
respiratory distress syndrome in those delivered after a TOLAC. Other studies that investigated outcomes
of preterm birth by mode of delivery did not determine that the mode of delivery affected neonatal
outcome. 13, 14, 15 Furthermore, previous studies 25, 26, 27 determined that the bacterial inhabitants of the
neonatal respiratory tract (i.e. Microbiome) differ between those who delivered vaginally compared to
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those who had CD. The vaginal �ora has a favorable effect on neonatal respiratory illnesses in both short
and long term.26 In addition, studies28, 29 that evaluated the respiratory performance of lambs following
vaginal vs cesarean deliveries, demonstrated that lambs who delivered vaginally had better respiratory
performance. This was attributed to the reduction of lung liquid volume achieved throughout delivery.
This effect was not reached to the same extent in lambs whose lung volume was arti�cially reduced. It is
well established in the literature30 that the neonatal respiratory morbidity when comparing cesarean to
vaginal delivery, is not solely related to gestational age at delivery and that vaginal delivery itself has a
favorable effect on the neonates' respiratory status. In our study, it was di�cult to evaluate the impact of
prematurity itself in the preterm group on the neonatal outcomes. A comparison of elective CD versus
TOL should be performed in this speci�c population in order to characterize the speci�c contribution of
TOL to neonatal outcomes in the preterm population.

This study has several strengths. The study addresses an important issue with limited data. Success and
safety of preterm TOLAC have not been extensively studied before.

We performed a large-scale population multicenter study comprising more than a half of the births in the
Jerusalem vicinity and about 16% of all national births. These two factors contribute to the
generalizability of our �ndings. In addition, our database is validated in real-time, which assists in
eliminating potential information bias. Over 95% of Israeli citizens’ medical care is covered by the Israeli
National Health Plan, hence continuity of care is granted, and all costs of antenatal care, birth,
postpartum care for mother and child are uniformly covered for the entire study period. Moreover, all
mother-child data included were solely from the medical centers involved in this study with no transfers
to other facilities. These factors alleviate a potential selection bias.

Conversely, our study has several limitations, primarily its retrospective nature. We recognize that our data
collection process did not provide information regarding potential risk factors associated with successful
VBAC such as the indication for previous CS. Nonetheless, we did attempt to control for most recognized
factors and excluded all identi�ed parturients who did not meet the ACOG criteria for TOLAC.31

In conclusion, in our study, preterm TOLAC has lower success rates, but similar maternal morbidities
compared to TOLAC at term. Prospective studies are required to better evaluate the neonatal results in the
preterm TOLAC population. Overall, preterm TOLAC seems to be a safe method of delivery. We suggest
that this information be presented in the pre-delivery counseling process to this subset of parturients.

Declarations
Funding: The authors declare that no funds, grants or other support were received during the preparation
of this manuscript.

Competing interests: The authors have no relevant �nancial or non-�nancial interests to disclose.



Page 11/13

Author contributions: Reut Rotem planned, carried out, analysed and wrote up the article. Ayala Hirsch
carried out the study data collection. Moshe Barg helped with planning and conception of study. Pnina
Mor helped with conception of study and its editing. Rachel Michaelson-Cohen assisted carrying out,
analysing, writing and editing the article. Misgav Rotshenreich participated in writing up of the work. PM
edited the article. All authors read and approved the �nal manuscript.

Ethics approval: The study protocol was reviewed and approved by the local ethics committee-
Institutional Review Board (IRB) of the Shaare Zedek Medical Center, in accordance with the principles of
the Declaration of Helsinki (IRB: 0411-21-SZMC), date of approval: June 1st, 2021.

Con�ict of interests statement: The authors have no relevant �nancial or non-�nancial interests to
disclose.

References
1. Zhang J, Troendle J, Reddy UM et al (2010) Contemporary cesarean delivery practice in the United

States. Am J Obstet Gynecol 203(4):326.e1-326.e10.. doi:10.1016/j.ajog.2010.06.058

2. Visser GHA, Ayres-de-Campos D, Barnea ER et al (2018) FIGO position paper: how to stop the
caesarean section epidemic. Lancet 392(10155):1286–1287. doi:10.1016/S0140-6736(18)32113-5

3. Silver RM, Landon MB, Rouse DJ et al (2006) Maternal Morbidity Associated With Multiple Repeat
Cesarean Deliveries. Am Coll Obstet Gynecol 107(6):1226–1232

4. Sandall J, Tribe RM, Avery L et al (2018) Optimising caesarean section use 2 Short-term and long-
term effects of caesarean section on the health of women and children. Lancet 392(10155):1349–
1357. doi:10.1016/S0140-6736(18)31930-5

5. Betrán AP, Temmerman M, Kingdon C et al (2018) Optimising caesarean section use 3 Interventions
to reduce unnecessary caesarean sections in healthy women and babies. Lancet 392(10155):1358–
1368. doi:10.1016/S0140-6736(18)31927-5

�. Mark B, Landon MD, Hauth JC, Kenneth MD, Leveno J et al (2004) Maternal and Perinatal Outcomes
Associated with a Trial of Labor after Prior Cesarean Delivery. N Engl J Med 351:25

7. Grobman WA, Lai Y, Landon MB, Spong CY, Leveno KJ, Rouse DJ (2007) Development of a
nomogram for prediction of vaginal birth after cesarean delivery. Obstet Gynecol 109(4):806–812.
doi:10.1097/01.AOG.0000259312.36053.02

�. Wang JG, Sun JL, Shen J (2020) Factors affecting failed trial of labor and countermeasures: A
retrospective analysis. World J Clin Cases 8(16):3483–3492. doi:10.12998/wjcc.v8.i16.3483

9. Trojano G, Damiani GR, Olivieri C et al (2019) VBAC: antenatal predictors of success. Acta Biomed
90(3):300–309. doi:10.23750/abm.v90i3.7623

10. Ramanathan K, Antognini D, Combes A et al Preterm birth1: Epidemiology and causes of preterm
birth.lancet. 2008;(January).



Page 12/13

11. Practice Bulletin No (2016) 165 Summary: Prevention and Management of Obstetric Lacerations at
Vaginal Delivery. Obstet Gynecol 128(1):226–227. doi:10.1097/AOG.0000000000001521

12. Romeroa R, Espinozaa J, Kusanovica JP, Gotscha F, Hassana S, Ereza O, Chaiworapongsab T (2006)
The preterm parturition syndrome. BJOG 113(3):17–42. doi:10.1111/j.1471-0528.2006.01120.x.The

13. Al�revic Z, Milan SJ, Livio S (2013) Caesarean section versus vaginal delivery for preterm birth in
singletons. Cochrane Database Syst Rev 2013(9). doi:10.1002/14651858.CD000078.pub3

14. Jiang HL, Lu C, Wang XX, Wang X, Zhang WY (2020) Cesarean section does not affect neonatal
outcomes of pregnancies complicated with preterm premature rupture of membranes. Chin Med J
(Engl) 133(1):25–32. doi:10.1097/CM9.0000000000000582

15. Uma M, REDDY, MD MPH1, Jun ZHANG, PhD MD1, Liping SUN, MS1 ZC, PhD1, Tonse NK, RAJU,
MD1, and, Katherine S, LAUGHON, MD M (2012). Neonatal mortality by attempted route of delivery in
early preterm birth. Am J Obs Gynecol. ;207(2). doi:10.1016/j.ajog.2012.06.023.Neonatal

1�. Lehmann S, Baghestan E, Børdahl PE, Muller Irgens L, Rasmussen SA (2019) Trial of labor after
cesarean section in risk pregnancies: A population-based cohort study. Acta Obstet Gynecol Scand
98(7):894–904. doi:10.1111/aogs.13565

17. Patel H, Patel P, Shah DK (2016) Relaparotomy in general surgery department of tertiary care hospital
of Western India. Int Surg J 4(1):344. doi:10.18203/2349-2902.isj20164467

1�. Prevention and Management of Postpartum Haemorrhage (2017) Green-top Guideline No. 52. BJOG
124(5):e106–e149. doi:10.1111/1471-0528.14178

19. Durnwald CP, Rouse DJ, Leveno KJ et al (2006) The Maternal-Fetal Medicine Units Cesarean Registry:
Safety and e�cacy of a trial of labor in preterm pregnancy after a prior cesarean delivery. Am J
Obstet Gynecol 195(4):1119–1126. doi:10.1016/j.ajog.2006.06.047

20. Joanne NQ, Stamilio DM, Paré E, Peipert JF, Stevens E (2005) GAM. The effect of prematurity on
vaginal birth after cesarean delivery: success and maternal morbidity - PubMed. Obs Gynecol.
https://pubmed.ncbi.nlm.nih.gov/15738018/. Accessed September 5, 2021

21. Wu Y, Kataria Y, Wang Z, Ming WK, Ellervik C (2019) Factors associated with successful vaginal birth
after a cesarean section: A systematic review and meta-analysis. BMC Pregnancy Childbirth 19(1):1–
12. doi:10.1186/S12884-019-2517-Y/FIGURES/3

22. Rotem R, Hirsch A, Sela HY, Samueloff A, Grisaru-Granovsky S, Rottenstreich M (2021) Maternal and
Neonatal Outcomes Following Trial of Labor After Two Previous Cesareans: a Retrospective Cohort
Study. Reprod Sci 28(4):1092–1100. doi:10.1007/s43032-020-00378-1

23. Mardy AH, Ananth CV, Grobman WA, Gyam�-Bannerman C (2016) A prediction model of vaginal birth
after cesarean in the preterm period. Am J Obstet Gynecol 215(4):513.e1-513.e7..
doi:10.1016/j.ajog.2016.05.039

24. Grisaru-Granovsky S, Bas-Lando M, Drukker L et al (2018) Epidural analgesia at trial of labor after
cesarean (TOLAC): A signi�cant adjunct to successful vaginal birth after cesarean (VBAC). J Perinat
Med 46(3):261–269. doi:10.1515/JPM-2016-0382/MACHINEREADABLECITATION/RIS



Page 13/13

25. Unger SA, Bogaert D (2017) The respiratory microbiome and respiratory infections. J Infect 74:S84–
S88. doi:10.1016/S0163-4453(17)30196-2

2�. Biesbroek G, Bosch AATM, Wang X et al (2014) The impact of breastfeeding on nasopharyngeal
microbial communities in infants. Am J Respir Crit Care Med 190(3):298–308.
doi:10.1164/rccm.201401-0073OC

27. Penders J, Thijs C, Vink C et al (2006) Factors in�uencing the composition of the intestinal
microbiota in early infancy. Pediatrics 118(2):511–521. doi:10.1542/peds.2005-2824

2�. Zanardo V, Simbi AK, Franzoi M, Soldà G, Salvadori A, Trevisanuto D (2004) Neonatal respiratory
morbidity risk and mode of delivery at term: In�uence of timing of elective caesarean delivery. Acta
Paediatr Int J Paediatr 93(5):643–647. doi:10.1080/08035250410026671

29. Berger PJ, Smolich JJ, Ramsden CA, Walker AM (1996) Effect of lung liquid volume on respiratory
performance after Caesarean delivery in the lamb. J Physiol 492(3):905–912.
doi:10.1113/jphysiol.1996.sp021356

30. Hansen AK, Wisborg K, Uldbjerg N, Henriksen TB (2008) Risk of respiratory morbidity in term infants
delivered by elective caesarean section: Cohort study. BMJ 336(7635):85–87.
doi:10.1136/bmj.39405.539282.BE

31. Committee on Practice Bulletins—Obstetrics (2019) Clinical Management Guidelines for Obstetrician
– Gynecologists. Obstet Gynecol 133(76):168–186

Figures

Figure 1

�ow chart of the study group


