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Abstract. The increasing number of patients who desire 
to experience vaginal birth after cesarean (VBAC) and the 
optimized protocols for trial of labor after cesarean (TOLAC) 
has led to a shift of old obstetrical paradigms. The VBAC 
trend is accompanied with numerous challenges for healthcare 
professionals, from establishing suitability of each pregnant 
patient profile for TOLAC to active labor management, and 
ethical or legal issues, which occasionally are not included 
in specific guidelines. That is why an individualized risk 
assessment and management can serve obstetricians as a useful 
tool for improving outcomes of patients, satisfaction, and also 
for avoiding legal or moral liabilities. The risk management 
concept aims to reduce foreseen risks and to emulate strategies 
for prediction and prevention of unwanted events. In obstetrics, 
and particularly for the VBAC topic, this concept is relatively 
new and undefined, and thus its features are disparate between 
guideline recommendations and clinical studies. This narrative 
review intends to offer a new and organic perspective over 
clinical aspects of TOLAC and VBAC risk management.
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1. Introduction

Successful trial of labor after cesarean (TOLAC), followed by 
vaginal birth after cesarean (VBAC) are two desiderates of 
modern obstetrical health policies worldwide, and developed 
countries are investing more in strategies that ensure safety 
of patients in a controlled hospital environment, with reduced 
costs.

Recent data published by the National Center for Health 
Statistics (NCHS) in March 2020 outlined the increasing trend 
of VBAC in the United States of America (USA) from 12.4% 
in 2016 to 12.8% in 2017 and 13.3% in 2018 (1). Moreover, 
this ascending trend was observed for an age range between 
20‑30 years, and for a gestational age of 38 weeks and over (1). 
This data reinforces the idea of an obstetrical phenomenon 
which arose from the need of respecting the autonomy of 
patients, while its complex features reflect on different health 
care systems and policies.

In 2010, the National Institutes of Health recognized that 
TOLAC was a reasonable option for numerous women with a 
prior cesarean delivery, but at the same time the willingness of 
physicians and healthcare institutions to offer TOLAC can be 
influenced by concerns over liability (2).

Indeed, the legal framework and local protocols for VBAC 
and TOLAC are extremely heterogenous along different 
countries. Moreover, the risks associated with unsuccessful 
vaginal delivery after cesarean could be considered pretexts 
for malpractice lawsuits.

The American College of Obstetricians and Gynecologists 
(ACOG), signed in 2019, a practice bulletin that evaluated the 
risks and benefits of TOLAC, and provided practical guidelines 
for counseling and management of patients who wish to attempt 
VBAC. In this publication, it was recognized that VBAC is 
associated with lower rates of hemorrhage, thromboembolism, 
and infection, and a shorter recovery period compared with 
women who have an elective repeat cesarean delivery (ERCD). 
Moreover, it was acknowledged that VBAC may decrease the 
risk of maternal consequences related to multiple cesarean 
deliveries (3).

A risk is the potential of a situation or event to affect the 
achievement of specific objectives. Risk management refers to 
those processes that allow individual risk events and overall 
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risk to be understood and managed proactively, in order to 
maximize the chances of success by enhancing positive oppor‑
tunities and outcomes and reducing potential threats (4). The 
risk management process can be summarized into 5 simple 
steps: Identifying, analyzing, ranking, treating, and monitoring 
a specific risk.

The implementation of a large scale, institutional process 
of risk management is a cost‑effective strategy, that implies 
specialized expertise and in‑depth analysis of the local activity 
profile of the health facilities. The resulted information 
must reflect on a risk management strategy and be further 
reviewed in order to evaluate its efficacy. Moreover, after local 
implementations of these strategies, the information could 
be gathered in a big‑data database, and governments, along 
with experts from the national and international obstetrical 
institutions, could evaluate them and promote an initiative that 
corrects the flows associated with VBAC management.

This narrative review aimed to offer a new perspective 
over clinical aspects of TOLAC and VBAC risk management.

2. Materials and methods

A literature review was carried out to identify all relevant 
studies that evaluated the risk management of VBAC between 
the 1st of January 1990 and the 31st of December 2020. 
The main scientific databases (PubMed, Scopus and Web 
of Science) were searched for the following search terms: 
‘VBAC’; ‘risk management’; ‘risk factors’; ‘TOLAC’, using 
the function ‘AND’ and ‘OR’.

The bibliographies of all relevant articles, including 
reviews, were screened for further references. Only the articles 
written in English were evaluated. After deleting duplicates, 
titles, abstracts, or entire articles were further screened. 
Articles that solely reported data collected before 1990 were 
excluded in an effort to focus on current barriers. Screening 
was carried out independently by two authors (AC and IAT). 
Any disagreement concerning eligibility between reviewers 
was resolved by a third author (DS). A total of 50 scientific 
studies were included in this review.

3. Risk factor identification

While there are numerous factors that can influence the 
evolution of TOLAC and VBAC, only a couple of them may 
heavily tip the balance to one decision or another.

From a risk management perspective, the clinician must 
identify risks before adverse events occur, and put into place 
procedures, barriers or other measures to reduce these risks.

The process of risk identification must always consider 
objectives and activities mentioned in a strategic plan. 
Whether talking about the general and specific objectives, or 
about the activities that make those objectives possible, it is 
always important to have a systematic and multidisciplinary 
approach.

As for VBAC, the general objectives can be summarized as 
follows: i) To ensure a safe and successful VBAC; ii) to maintain 
an open collaboration with the patient; iii) to effectively select 
candidates for TOLAC; iv) to accurately assess and manage 
complications related with TOLAC and VBAC; v) to provide 
patient education and guidance throughout the prenatal and 

intrapartum period; vi) to establish a legal framework for 
healthcare professionals that choose to conduct a VBAC; vii) to 
implement strategies at an institutional level for optimizing the 
VBAC process; and viii) to develop educational and training 
programs for healthcare workers (3,5).

The most used instrument for identifying risk factors 
remains patient history, which is readily available as early as 
the first trimester visit, followed by sonographic evaluation 
of the fetus [e.g., estimated fetal weight (EFW)] or the uterus 
(e.g., uterine scar position, thickness, placental position).

Specific objectives depend on the local decisions and 
may vary in different regions of the world. They may include 
development of local protocols for TOLAC and VBAC 
management, equipping the hospital with all the necessary 
equipment, training courses and simulations for healthcare 
professionals.

As for activities that support the implementation of the 
objectives, the following are suggested: Prenatal screening and 
prediction of adverse maternal and neonatal events, develop‑
ment of campaigns and informal sessions on various platforms 
for patient education, creation of a fully equipped health facility 
with trained personnel, development of internal and national 
protocols for TOLAC and VBAC, implementation of courses, 
simulations and training modules for healthcare professionals, 
creating a multidisciplinary team at a governmental level for 
developing long‑term and sustainable strategies for reducing 
VBAC‑related maternal and fetal morbidity and mortality.

The most favorable factors that offer a high probability 
(>60‑70%) of achieving VBAC are considered (3): i) Women 
with one previous cesarean delivery with a low‑transverse 
incision; ii) women with a previous vaginal delivery, either 
before or after the cesarean delivery; iii) active labor settled 
at 40 weeks of gestation or less, with an EFW of <4,000 g 
and a favorable cervix; iv) time interval since the last 
cesarean section (CS) >1 year; v) absence of serious maternal 
comorbidities (e.g., cardiovascular, renal and metabolic); and 
vi) Health facility with right equipment and trained personnel.

On the other hand, factors that may negatively influence the 
probability of achieving a VBAC include (3): i) Women with 
previous low vertical incision or unknown type of incision; 
ii) previous uterine rupture; iii) breech or transverse presen‑
tation; iv) placenta praevia or abnormally adherent placenta; 
v) EFW of 4,000 g or more; vi) maternal obesity [body mass 
index (BMI) >40]; and vii) two or more previous CSs.

All these factors should be considered when attempting 
a TOLAC and maternal consent should be obtained before 
proceeding to a specific method of delivery. Some of these 
factors must be correlated with the history of patients. For 
example, if a woman had a previous vaginal delivery of a 
macrosomic fetus, an EFW of >4,000 g should not preclude 
TOLAC (3).

The next step is to identify the vulnerabilities (internal weak 
points) or external threats (6). Internal vulnerabilities can be 
considered the personnel experience and ‘know‑how’, hospital 
facilities, internal problems of communication, lack of internal 
protocols and administrative issues. External threats refer to 
pressure exerted by mass‑media and public opinion, frequent 
changes in regulations and legal framework, malpractice 
lawsuits, diminished budget, political uncertainties, special 
epidemiological situations (e.g., SARS‑CoV‑2 pandemic).
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4. Risk factor analysis

Risk factor analysis assumes the estimation of risk manifestation 
into real situations and is based on a probabilistic approach (7). 
As for the prenatal care, some algorithms have been developed 
to estimate the likelihood of successful TOLAC, and some 
of them were successfully implemented into multiple clinical 
settings.

In 2007, Grobman et al developed a model based on factors 
available at the first prenatal visit that predicted the chance 
of VBAC for pregnant patients who underwent TOLAC (8). 
The resulted predictive nomogram incorporated six variables: 
Maternal age, BMI, ethnicity, prior vaginal delivery, the 
occurrence of a VBAC, and a potentially recurrent indication for 
the cesarean delivery, and had an area under the curve (AUC) 
of 0.754 (95% confidence interval 0.742‑0.766) (8). This AUC 
was increased when adding delivery unit admission features up 
to 0.77‑0.80 (9,10). A recent study by Harris et al compared the 
predictive performance of these 3 prediction models (Grobman 
2007, Grobman 2009, and Metz 2013) with the use of a single 
tertiary referral cohort and concluded that in their health system, 
the Grobman 2007 and Metz VBAC models were accurate when 
probabilities of achieving a VBAC were >60%, with predicted 
success rates of 60‑90%, but their accuracy was not reliable 
when predicted success rates for VBAC were <60% (11). 
Evidence has indicated that women with at least a 60‑70% 
probability of achieving a VBAC, experience the same or less 
maternal morbidity than women who have an ERCD (12,13).

In 2020, Lipschuetz et al used a machine learning 
algorithm to offer a personalized prediction tool for VBAC 
with an AUC of 0.745 (95% CI=0.728‑0.762) when using data 
available at the first antenatal visit and increased AUC of 
0.793 (95% CI=0.778‑0.808) with the addition of delivery unit 
admission features (14). These data revealed at least a similar 
predictive power of machine learning algorithm with that of 
the aforementioned models, and indicated that this type of 
modern tool may aid patient‑physician decision making.

Another tool for risk analysis is represented by various 
types of probability scales, that can assess quantitatively or 
qualitatively the effect of risks factors on the final outcome (15). 
More data and validation studies will be required to assess the 
effectiveness of these type of instruments in predicting risk 
materialization, but experience from other domains suggests 
promising results.

5. Risk factor ranking

By far, the most important risk associated with TOLAC is uterine 
rupture (3). Although there are some heterogenous definitions 
of uterine rupture, it implies a solution of continuity at the level 
of the uterine scar that affects all uterine wall layers; amniotic 
membranes, umbilical cord or fetal parts can extrude through 
this type of defect. Moreover, the uterine scar rupture can be 
asymptomatic, which is a challenging situation for the obstetrician 
in terms of recognition and management. Uterine rupture can 
happen during labor or during the entire pregnancy (16‑18).

The risk factors that increase the chance of uterine rupture 
include higher maternal age, women with >1 previous CS, 
type of previous CS incision, and decreased scar myometrial 
thickness on ultrasound (3,19).

 Sonographic evaluation of uterine scar thickness can be 
a useful tool for prediction of uterine rupture when used in 
conjunction with other risk factors. In a cross‑sectional valida‑
tion study, Sarwar et al (20) concluded that a cut‑off value of 
≤5 mm of uterine scar thickness, had a sensitivity of 76.9%, 
specificity of 48.7% and accuracy of 58.12% for prediction of 
uterine rupture and additional factors should be considered 
when choosing a mode of delivery.

If the uterine rupture risk is to be assessed from a 
probabilistic scale with 3 steps, based on effect and probability 
of manifestation into real cases, an extremely high effect on 
outcome of patients will be noticed, but low probability 
of occurring. This model can be extended to other factors, 
depending on the available clinical and safety data.

The indication for primary CS (PCS) must be carefully 
assessed, and a second opinion can be beneficial in terms of 
avoiding risks associated with this type of surgical intervention. 
Although placenta praevia remains an indication for elective 
CS, the actual proof of existence is occasionally omitted, 
especially when sonographic findings are not indicative 
of exact placental position and the actual organ is removed 
during surgery. The reasons for this grey obstetrical situation 
are mainly based on the need of obstetricians for justification 
in case of elective PCS, but in the long run, this aspect can 
bring unwanted psychological trauma for the mother, as well 
as increased costs of future births for the healthcare system.

In a  populat ion‑based cross‑sect iona l  study, 
Cegolon et al (21) examined the patterns of PCS, planned 
PCS (PPCS), VBAC and associated factors. The top three 
determinants for PCS and PPCS in this study were breech 
presentation, placenta praevia/abruptio placentae/ante‑partum 
hemorrhage and non‑reassuring fetal status, while VBAC‑1 
was more likely with gestation ≥41 weeks, placental weight 
<500 g and labor analgesia. The VBAC‑1 rate (28.4%) in this 
study was almost three times the Italian national rate of 9% 
reported for 2017, and the authors suggested that a careful 
evaluation of indication for PCS as well as staff education, 
prenatal counseling, clinical audit and financial rewards could 
be beneficial in term of reducing the primary cesarean delivery 
rates and promoting VBAC.

In a retrospective study published in 2020 (22), the authors 
investigated the effect of demographic, socioeconomic, and 
health system factors on TOLAC and TOLAC failure in low 
risk pregnancies, and their variation over time. Advanced 
maternal age was associated with both low TOLAC rates and 
high TOLAC failure, while ethnicity (women from East Asia, 
Latin America, non‑western origin), education (<11 years of 
education) and health system factors (e.g., delivery unit size 
and administrative region) had a considerable effect on both 
TOLAC and TOLAC failure. The authors also identified a 
significantly stronger association between TOLAC failure and 
short education or small size of delivery over time, as well as 
a weaker association between non‑TOLAC and maternal age 
>39 years. These data indicated that maternal age may be less 
influential over the TOLAC success rate.

6. Risk factors management and monitoring

After risk identification and evaluation, it is necessary to 
establish the type of response to each individual risk by 
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establishing some management strategies tailored to specific 
clinical situations.

While spontaneous labor is preferred for TOLAC, 
different pharmacological or mechanical methods for an 
active management can be used in various clinical situations, 
especially if the gestational age exceeds 40 weeks of gestation.

Generally speaking, risk acceptance is a type of response to 
risk defined by the lack of control measures and is appropriate 
for risks that have a lower exposure than the tolerance limit. 
An example is VBAC in case of an EFW of >4,000 g for a 
patient with previous low‑transverse cesarean section that 
has delivered vaginally a macrosomic baby. In this case, it is 
reasonable to allow TOLAC and to monitor both mother and 
fetus for adverse events.

Pharmacologic agents used for cervical ripening or 
induction of labor include prostaglandin (PGE2) analog, 
misoprostol (PGE1) or mifepristone (23). Clinical guidelines 
agree that inappropriate induction and augmentation of 
labor with oxytocin increases the risk of uterine rupture for 
women attempting TOLAC (3). Moreover, both the ACOG 
and Society of Obstetricians and Gynaecologists of Canada 
(SOGC) recommend against misoprostol use due to the same 
outcome (3,19,24). This last recommendation is an example 
of risk avoidance by eliminating a factor which may pose an 
increased risk of uterine rupture.

As for clinical evidence over the efficacy of different 
methods for labor induction and augmentation, data is scarce, 
mainly due to the small sample size, heterogeneity, and 
inconsistency of the studies.

A systematic review and meta‑analysis conducted by 
Wingert et al (25) demonstrated some evidence of higher 
VBAC rates among women who underwent spontaneous labor, 
when compared with women whose labors were induced, 
regardless of method or agent used for induction.

In another systematic review, Catling‑Paull et al (26) 
revealed that inductions of labor by amniotomy, prostaglan‑
dins, or oxytocin (or a combination of these methods) were 
associated with lower rates of vaginal deliveries.

A Cochrane systematic review compared women with a 
prior cesarean delivery undergoing cervical ripening and/or 
labor induction with placebo, no treatment or other methods, 
and revealed overall moderate to low certainty of evidence for 
these interventions (27).

Once labor starts, the patient attempting VBAC must be 
monitored by an obstetrician or other obstetric care provider 
in a hospital that facilitates immediate intervention in case of 
emergency. This is an example of active risk management by 
taking control measures for inherent risks that may expose the 
mother and fetus to severe negative events. 

A continuous electronic fetal monitoring is neces‑
sary because in 70% (3) of uterine rupture cases a fetal 
heart rate aberrancy is manifested and urges intervention. 
Other signs and symptoms of uterine rupture may include 
fetal bradycardia, increased uterine contractions, vaginal 
bleeding, loss of fetal station, or new onset of intense uterine 
pain (28‑30).

The typical manifestations of uterine rupture are acute 
onset abdominal pain, vaginal bleeding, a non‑reassuring fetal 
heart rate tracing, and a change in the contraction pattern on 
cardiotocography (31,32).

If the patient is stable, without signs of hypovolemia, an 
ultrasound could be performed. The sonographic markers that 
support the diagnosis of uterine rupture are an aberrancy in the 
uterine wall, a hematoma next to a hysterotomy scar, free fluid in 
the peritoneum, or fetal parts outside the uterus (33). Ultimately, 
the definite diagnosis is obtained through laparotomy with iden‑
tification of the uterine defect, fetal parts, and hemoperitoneum.

In case of high suspicion of uterine rupture, an emergency 
cesarean section is required under general anesthesia, with 
a midline abdominal incision for faster access and better 
visualization of the peritoneal cavity. If the uterine rupture is 
small, the surgeon can proceed to uterine repair (34), other‑
wise, especially in hemodynamic instability, a hysterectomy 
is indicated (35).

A prenatal management of modifiable risk factors should 
be structured on 4 pilons: Maternal, fetal, healthcare profes‑
sionals or hospitals, and government institutions.

The maternal factors that can be controlled are some 
maternal comorbidities (i.e., glycemic and hypertension 
control, stabilization of thyroid, autoimmune and infectious 
disorders), BMI, and indirectly maternal age by choosing 
to start a family earlier in life (36). Unfortunately, the last 
desiderate is less frequent, especially in developed countries, 
where young women prefer to concentrate on their career.

As for fetal factors, perhaps the most important modifiable 
factor is the fetal presentation. For breech presentation, external 
cephalic version (ECV) can be an option. Despite limited 
evidence (37‑40), it appears that ECV is possible for women 
with prior low‑transverse hysterotomy who are otherwise 
suitable candidates for TOLAC and have no contraindications 
for such a procedure.

Another fetal factor that must be considered is prematurity 
associated with small for gestational age fetuses which 
usually indicates cesarean section and leads to increased 
fetal morbidity and mortality as stated by Turcan et al, in a 
recent study (41). Among the important complications that 
are associated with this category of newborns the following 
must be mentioned: Cerebral edema, pulmonary hemorrhage, 
neonatal seizures and disseminated intravascular coagulation, 
persistence of the arterial canal, cerebral hemorrhage, hyaline 
membrane disease, and retinopathy (42). All these neonatal 
complications must be considered when selecting a suitable 
candidate for TOLAC.

The healthcare professionals represent the most important 
risk managers and resources that make possible the VBAC 
experience. However, there are numerous factors that influence 
the decisions and the course of action of an obstetrician when 
confronted with a VBAC case. Whether it is about lack of 
specific education, resources, experience or fear of legal 
liabilities and malpractice lawsuits, this category can be 
considered an Achilles' heel due to its vulnerability. Moreover, 
the commodity and limitations of some professionals are 
real impediments to implementing a generalized strategy for 
VBAC in numerous countries.

Several methods for assessing the needs and visions of 
healthcare professionals have been described and implemented 
in different healthcare facilities. These include semi‑struc‑
tured interviews and questionnaires, as well as brainstorming 
sessions and debates (43‑45). However, a targeted strategy for 
TOLAC and VBAC remains under construction.
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Nonetheless, medicine is a partnership, and the willingness 
of numerous women with previous CSs to experience VBAC 
is becoming more and more vocal. There are numerous social 
media groups (46) and organizations worldwide that promote 
the respect for autonomy of patients and freedom of choice. 
While it is equally true that those groups are also platforms for 
misinformation, it is our duty, as healthcare professionals and 
partners in this wonderful journey of giving life, to advise and 
protect the best interests of both mother and fetus.

Moreover, the social media platforms can serve healthcare 
professionals as instruments for preferences of patients, views and 
complaints, as an Australian VBAC survey demonstrated (47). 
In this study the patients were pleased by the continuity of the 
care system, feeling more in control and respected by midwives. 
These aspects outline the importance of a long‑term relationship 
based on reciprocal respect and appreciation.

In a recent systematic review and meta‑analysis conducted 
by Poprzeczny et al (48), the use of patient decision reduced 
decisional conflict and improved patient knowledge. These 
conclusions highlight the importance of shared‑decisions and 
communication between obstetricians and patients, a concept 
that can be extrapolated inclusively to the delicate topic of 
VBAC.

The legal background is a key element that must be devel‑
oped and respected in all health care facilities. Moreover, 
the local and national protocols must be created and updated 
in conformity with the recommendations of international 
organizations of obstetrics and gynecology.

Finally, the governments must implement risk management 
strategies and methodologies for healthcare systems that are 
aligned with the regional visions and context.

7. Conclusions

VBAC is an increasing trend among various healthcare 
systems in the world and obstetricians need to adapt their 
surveillance and case‑management approach to the new norms 
and requirements.

Anamnesis, ultrasonography, screening models and 
calculator are useful tools for identification of risk factors and 
complications associated with TOLAC or VBAC.

The mode of delivery must be carefully assessed and 
adopted in accordance to the autonomy and choice of patients. 
Moreover, the indication for the first cesarean intervention 
must be weighed, and indications such as placenta praevia 
must truly reflect its low incidence (49,50).

The uterine rupture is the most important adverse effect 
associated with failed TOLAC (3), and an active labor 
monitoring strategy is required for detection of signs and 
symptoms that indicate such a complication.

Although risk management is a barely exploited concept in 
the obstetrical domain, and more specific for the TOLAC and 
VBAC topics, it is anticipated that further studies will reveal 
the importance and effectiveness of this complex process 
regarding the prediction, prevention and management of risks 
and events.
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