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ABSTRACT 
 

Background and Objectives 

Approximately 20-25% of pregnancies globally require IOL for various maternal and foetal 

causes, making it a substantial obstetric intervention. Optimal procedures for multigravida 

women are not yet well-defined, despite the fact that mechanical and pharmacological methods 

of induction are well-established. In order to induce labour in multigravida women, this study 

compared the two methods of using an intracervical DFC with an IVM and looked at the effects 

on both the mother and the baby.  

Methodology 

This study took place at the RL Jalappa Hospital and Research Centre in Kolar, India, over the 

course of 18 months. Thirteen women who were multigravida (two or three pregnancies) and had 

full-term pregnancies (37 to 42 weeks) and needed to start labour were part of the study. In 

Group A, 65 women were given IVM, and in Group B, 65 women were given a DFC. It was 

chance how the two groups were put together. The study was limited to women who had reactive 

NST, intact membranes, a singleton pregnancy, and a cephalic appearance. It was important that 

the new MBS was less than or equal to 5. In the first group, two interconnected Foleys tubes 

were put in. The proximal balloon was used to fill the internal os with 80 ml of saline, and the 

distal balloon was used to fill the vagina. A misoprostol boost was started if the MBS stayed 

below 6, and oxytocin boost was used if it was greater than or equal to 6. The women in Group B 

were given 25 μg of misoprostol intravenously every four hours until the cervix was deemed 

good (MBS ≥6), labour started, or the maximum dose of 100 μg (4 doses) was reached. If 

needed, oxytocin would then be given to help with labour. The major outcomes that were looked 

at were the mode of delivery, the time from induction to the active phase, and the outcomes for 

both the mother and the baby. 

Results 

Age, GA, and pre-induction MBSs were all spread out similarly across the study's groups at the 

start. With 39 women (60.0%) reaching active labour within 6 hours in Group A, the induction-

to-active phase intervals were noticeably shorter than those in Group B, where only 17 women 

(26.2%) managed the same feat. Group A also had better total induction-to-delivery intervals; 51 

out of 102 women in Group A (78.5%) gave birth within 12 hours, while only 46 out of 102 

women in Group B (70.8%) did so. A total of 42 women (64.6%) in the DFC group did not need 

any misoprostol, indicating a significant reduction in the need for this medication.  
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The two groups' oxytocin augmentation needs were similar: forty women (61.5% of the total) vs. 

forty women (64.6% of the total). Group A had a somewhat lower rate of CS (5 women [7.7%] 

vs. 7 women [10.8%]), but both groups had comparable rates of vaginal deliveries (58 women 

[89.2%] vs. 57 women [87.7%]). It is worth mentioning that the reasons for CS varied. Only 

three women in Group B (representing 42.9% of CS) experienced a FI. Group A had a tendency 

toward better APGAR scores in neonatal outcomes (55 newborns, or 84.6%, had ideal scores 

compared to 51 neonates, or 78.5%, in Group B). The most remarkable discovery was that there 

was a markedly decreased occurrence of amniotic fluid stained with meconium in Group A (9 

women, or 13.8%) when compared to Group B (23 women, or 35.4%), with equivalent variations 

in the causes of NICU admission. 

Conclusion 

The results show that compared to IVM alone, the intracervical DFC is the best approach for 

inducing labour in women who have given birth more than one baby. The advantages of the 

mechanical approach included lower rates of meconium-stained amniotic fluid, more efficient 

induction, more reliable labour commencement, and fewer CS due to unsuccessful induction. 

Particularly for multigravida patients, where the optimization of IOL methods for fast cervical 

ripening, dependable labour onset, and minimizing of foetal problems is stressed, these results 

have significant clinical implications for obstetric practice. 

Keywords 

Labour Induction; Multigravida; Foleys Catheter; Misoprostol; Cervical Ripening; Meconium-

Stained Amniotic Fluid; Caesarean Section Rate  
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INTRODUCTION 

When the mother's and the baby's safety are at risk during a natural delivery, or when the 

likelihood of labour beginning on its own is low, IOL becomes an essential tool in the 

obstetric toolbox. Medical practitioners have explored many mechanical and pharmacological 

techniques to improve mother and newborn outcomes throughout the process of CR and 

labour onset
1–3

 Effective IOL needs careful evaluation of patient-specific characteristics and 

potential intervention risks; thus, doctors have traditionally relied on numerous techniques to 

prepare the cervix for birth.. 
4–6

 

As an alternative to pharmaceutical interventions, mechanical approaches, especially 

intracervical Foley catheter techniques, have become more prevalent. By using controlled 

artificial dilatation to start cervical changes, these methods make it safer to start labour. 
7–9

 

Contrary to this, misoprostol and other drugs have recently been criticized for speeding up 

the opening of the cervix and the start of labour. 
10–12

 Comparing how well these methods 

work has become an important area of study for experts who want to find the best techniques 

for different groups of patients. 
13–15

 

Multigravida women are different when it comes to the therapeutic setting of methods used to 

start labour. These women may react differently to CR treatments than primigravida because 

of their history of giving birth. 
16–18

 Individual diversity in cervical response and labour 

development need complex treatments that take into account physiological variables and 

prior reproductive experience. 
19–21

 The significance of tailored intervention approaches that 

prioritize maternal and foetal health while also being safe and successful has recently come to 

light in the scientific literature. 
22–24

 

Beyond simple mechanical or drug-based methods, there are many complicated ways to IOL.  

To help with CR and getting IOL, recent literature has shown that combination treatments, 

which use more than one method. The purpose is to make IOL more controllable and reliable 

among pregnant mothers. The researchers made up for the flaws of individual approaches 

among these mothers.
25–27

 In this method, several determinants need to be considered, 

including GA, cervical viability, health status of antenatal mothers, as well as any risks that 

might come with different types of surgical procedure. 
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 It is important to look at the results of IOL treatments from the point of view of both the 

mother and the baby.  It is very important to keep problems to a minimum during delivery, 

but the delivery itself needs to happen right away.  A well-known method is the intracervical 

Foley device. The IVM also works in a similar way but has its own perks.  How well these 

methods work compared to each other in women who have had more than one pregnancy is 

an important area of ongoing medical research that has implications for clinical practice and 

patient care procedures. 

This study adds to our knowledge by comparing the intracervical DFC with the IVM for IOL 

in multigravida women. The goal of this study is to provide evidence-based information to 

make decisions and improve maternity intervention methods by thoroughly looking at how 

well CR works, how labour progresses, and look for the outcomes in both the mother and the 

baby. 
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OBJECTIVES 

1. To assess the effectiveness of intracervical DFC and IVM for IOL in multigravida. 

2. To compare the maternal and foetal outcome between these groups 
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REVIEW OF LITERATURE 

The Epidemiological Context of IOL 

IOL is an important method in delivery of baby, but how often and how it is used differs from 

country.  This in-depth study looks into the statistical background of IOL by looking at 

national and global levels, clinical signs, demographic differences, frequency in multigravida 

mothers, as well as ethical implications. 

Global and Regional Trends in IOL Rates 

In the last decade, the rate of IOL has been increasing globally. Several things are driving this 

trend, such as better medical technology along with induction methods, as well as a greater 

focus on the health status of mother and baby.  IOL rates in high-income countries have 

levelled off because of their attempts to get the best results while cutting down on 

unnecessary measures. Lower as well as middle-income countries, are slowly but surely 

seeing their induction rates rise. This is because more people can get health care as well as 

rules are being followed more consistently in those countries.
28

 

Regional differences are caused by differences in healthcare systems, cultural differences, as 

well as financial status. For example, the rate of IOL is lower in Southeast Asia and Africa 

than it is in Europe and North America. This is because people in those countries prefer to 

have babies normally unless they have to for medical reasons.  These differences show how 

important it is to have healthcare plans that are tailored to each area.
29

 

Indications for IOL in Clinical Practice 

Multiple clinical indicators are considered while deciding whether or not to induce labour in 

order to maximize maternal and foetal outcomes. Some common causes include factors such 

as gestational diabetes, foetal growth restriction, post-term pregnancy, and preeclampsia. It is 

crucial to weigh the advantages of induction against any dangers in order to make sure that 

treatments are justified and supported by evidence, according to medical recommendations. 
30

 

Shared decision-making as well as patient preference are two aspects of induction that have 

recently come to light in research. Health care practitioners can boost patient happiness and 

compliance with treatment plans by including them in decision-making. 
31
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Demographic Variations in IOL Methods 

The methods of IOL are greatly affected by demographic considerations. Clinical decisions 

are influenced by important factors such as age, parity, and socioeconomic situation. 

Induction is more common among younger women and those from higher socioeconomic 

backgrounds, for example, because these groups tend to have easier access to healthcare and 

to desire medicalized birthing experiences. 
28

 Another aspect is cultural, for example, some 

groups value old ways of healing more than modern medicine. The development of culturally 

sensitive healthcare policies that honour patient autonomy while guaranteeing safety and 

efficacy requires a thorough understanding of these demographic variances. 
31

 

Prevalence of IOL in Multigravida Populations 

When multigravida women (women who have had more than one pregnancy) think about 

starting labour, they may face some unique problems. The number of inductions is based on 

the patient's obstetric history and any problems that have happened during earlier 

pregnancies. Evidence suggests that cumulative risk factors, such as uterine scarring or prior 

CS, may increase the incidence of induction for multigravida women. 
32

 Inducing labour in 

women who have given birth more than one time necessitates weighing the pros and cons, 

with an eye toward protecting the health of the mother and the unborn child while limiting 

interventions that are not absolutely essential. Better results and happier patients can be 

achieved when multigravida patients have individualized treatment programs that take their 

specific needs into account. 

Ethical and Clinical Considerations in Intervention Selection 

Patient safety and autonomy are of the utmost importance when making ethical and 

therapeutic decisions about IOL procedures. Ethical standards stress the importance of 

patients being well-informed about the potential benefits and drawbacks of various induction 

techniques before giving their consent. Interventions are more likely to be effective if they 

take the patient's values and preferences into account. 
33

 

Cervical readiness, maternal health, and foetal condition are clinical criteria that determine 

the choice between mechanical procedures like Foley catheters and pharmaceutical 

treatments like misoprostol. In order to help doctors make decisions based on research that 
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maximize results while protecting patients' rights, the World Health Organization has put out 

detailed guidelines. 
34

 

Physiological Mechanisms of CR 

The physiology of CR is very complicated and very important for a baby to be born fit.  

There are biological, hormonal, and physical changes that happen in the cervix that get it 

ready for enlargement and effacement. 

Anatomical and Biochemical Changes During Cervical Preparation 

During pregnancy, the cervix changes in shape and biology in important ways to get ready for 

giving birth. Because of changes in the make-up of connective tissues, the cervical tissue 

goes through changes in its structure that make it softer and more flexible. The collagen 

fibers that usually keep the cervix stable rearrange and shrink, which makes it less stable.
35

 

The biological process of CR is marked by an increase in the activity of MMPs and other 

enzymes that break down collagen and other parts of the extracellular matrix.  This enzyme 

action is very important for getting the cervical stroma ready for opening.  Increasing the 

production of hyaluronic acid makes tissues more hydrated and soft, which also helps with 

the changes that need to happen in the cervical spine for labour to happen.
36

 

Hormonal Influences on Cervical Maturation 

Hormones play a big role in controlling how the cervix grows and develops.  Oestrogen and 

progesterone are the main hormones that control changes in the cervix. During pregnancy, the 

amounts of these hormones change.  Oestrogen makes the cervix more flexible and softer by 

encouraging the production of glycosaminoglycans and MMPs. 

An increase in oestrogen activity occurs shortly after progesterone, which is typically 

inhibitory to uterine contractions, goes through a functional withdrawal. To get the cervix 

ready for labour, this hormone interaction is essential. The peptide hormone relaxin also 

helps the cervical mucosa to restructure and becomes more flexible as the mucosa ripens.
37

 

Biomechanical Processes of Cervical Dilation 

As labour advances, a biomechanical process called cervical dilatation takes place. The 

process entails physically opening the cervical canal and extending the muscles inside it so 

the foetus may pass through. The cervical tissue's viscoelastic qualities alter due to 

biochemical and hormonal variations, which impact this process. 
38
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The biomechanical process of cervical dilation is made possible by the uterine contractions, 

which push on the cervix and encourage its slow opening. In order for the cervix to dilate, the 

cervical fibres must be sufficiently remodelled to endure the mechanical stresses of labour. 
39

 

Effacement is a process of narrowing the cervix that helps with dilatation as labour advances. 

A less difficult and more effective delivery is possible only via this biomechanical change, 

which lowers the level of resistance inside the cervical canal. 

Factors Affecting Cervical Favourability 

Hormonal, metabolic, and mechanical variables are among the many that impact cervical 

favourability, which is often measured by the MBS. Important hormones like relaxin and 

oestrogen promote cervical softening and dilatation by increasing hydration and facilitating 

the breakdown of collagen fibres. 
40

 

MMPs are biochemically involved in cervix remodelling, a process that makes the cervix 

more malleable by degrading components of the extracellular matrix. The release of 

prostaglandins, which help break down collagen and make the neck area more flexible, 

supports this process even more. 

Mechanical factors, such as movements of the uterus and pressure from the baby's head, help 

CR.  These forces help to open up and close off the cervix by stretching and shrinking it in 

order to get it ready for birth.  When these things work together, the cervix is ready for 

labour, which lowers the risk of problems during delivery.
41

 

Physiological Differences Between Primigravida and Multigravida Women 

Physiological differences in CR affect how to start labour in primigravida (women who are 

pregnant for the first time) and multigravida (women who have already had children).  For 

primigravida mothers, making sure that their cervix ripens properly takes more time as well 

as care because it is often stiffer along with less flexible.  This is because the collagen fibres 

are thicker and also the uterine environment is less experienced.
42

 

When it comes to hormones as well as pressure, a cervix that has been through more than one 

birth is often more sensitive. Multigravida women usually have cervical tissue that is more 

pliable and less resistant, which means that the ripening and dilation processes go more 

smoothly. 
43

 

The need for customized methods of inducing labour is highlighted by these physiological 

variations. Because their cervical circumstances are more favourable during multigravida, 
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multigravida women may react well to gentler induction approaches, but primigravida 

women may benefit from therapies that increase cervical favourability, including the injection 

of prostaglandins or mechanical dilators.
44

 

Mechanical CR Techniques 

There have been great advancements in mechanical CR procedures, which allow for safe and 

efficient means of prepping the cervix for IOL. The process of inserting an intracervical 

Foley catheter, its mechanism of action, and its historical evolution is all covered in this 

topic. 

Historical Development of Mechanical Dilation Methods 

In the early 1900s, a number of devices were made that were meant to widen the cervix. 

These were the first mechanical CR treatments.  As the first tools for mechanical dilation, 

metal dilators were very dangerous because they could put a lot of stress on the neck.  In the 

end, safer and more flexible alternatives, like the DFC, took their place. 

In the middle of the 20th century, the Foley catheter was created. It allowed the cervical 

tissue to age in a controlled and gradual way. This DFC totally changed mechanical cervical 

dilatation.  Instead of the old methods, the Foley tube could be put into the cervical opening 

and saline could be slowly pumped into it to press on the cervix.  With the help of this 

development, automatic dilation techniques became safer and the chance of damaging the 

cervix was greatly reduced.
45

 

The DFC has been improved over the past few years by making it more efficient and more 

comfortable for patients. This is possible thanks to improvements in balloon design and 

filling methods. Because of these changes, it is now an important part of CR treatments, 

especially for women whose cervix is not in good shape.
46

 

Intracervical Foley Catheter: Mechanism of Action 

What the intracervical DFC does is manually mimic the pressure that the baby's head feels 

during labour. This lets CR happen.  Once the tube is in the cervical canal, a set amount of 

saline is added to the balloon. This amount is normally between 30 and 80 mL. The 

continuous pressure from this swelling causes the cervical tissue to get bigger and lose its 

shape. 

The pressure of the bubble causes biological messengers called prostaglandins to be released, 

which helps the weakening and remodelling of the cervical spine even more. The cervix is 
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prepared for IOL by an accelerated ripening process aided by both direct mechanical pressure 

and pharmacological stimulation. 

Furthermore, the cervix is encouraged to progressively open by the presence of the catheter, 

which reduces resistance and makes it easier for the foetus to slip through after delivery. 

Mechanical CR is facilitated by the Foley catheter because of its steady and regulated 

pressure. 

Techniques of Foley Catheter Insertion 

A Foley catheter may be easily inserted for CR, and the operation can be done either in an 

outpatient or hospital environment. First, the cervical position and dilatation are evaluated via 

a sterile examination. After that, the catheter is slowly advanced down the neck canal until 

the balloon is placed slightly outside the internal os. 

After positioning, the balloon is filled to the required pressure using a sterile saline solution. 

We take special care to make sure the patient is not uncomfortable, and that the inflation is 

equal. Taping the catheter to the patient's thigh secures it in place, and it stays there for a 

certain amount of time—usually 12 to 24 hours—or until the catheter is expelled on its own, 

which means the cervical dilation is enough. 
47

 

Different insertion approaches, including as digital and speculum-guided procedures, have 

been investigated. The use of digital insertion, which involves guiding the catheter directly 

with the fingers instead of a speculum, is just as successful as the latter, and it also makes the 

patient more comfortable. 
48

 

Biomechanical Principles of Mechanical Cervical Preparation 

Mechanical cervical preparation is based on biomechanical concepts that allow for dilatation 

and effacement of the cervix with the use of controlled pressure. The Foley catheter and other 

mechanical devices induce physical changes in the cervical tissue that are similar to the 

pressures applied by the foetal head during labour by applying circumferential pressure. By 

increasing cervical compliance and speeding up collagen breakdown, this pressure triggers 

the secretion of local prostaglandins. 

By rearranging collagen fibers and increasing hydration of the cervical stroma, mechanical 

dilatation causes structural changes that make the cervix more malleable. If we want a more 

efficient and painless delivery, we must undertake this biomechanical shift to lower cervical 

resistance. 
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Advantages and Limitations of Mechanical Methods 

Among the many benefits of mechanical CR techniques is the fact that they do not involve 

the use of pharmaceuticals, which considerably lowers the likelihood of systemic adverse 

effects. One adaptable alternative for CR is mechanical treatments, which are often well-

tolerated and may be employed in numerous therapeutic settings, including outpatient care. 
49

 

Having said that, there are limits to these strategies. Infection may occur if aseptic procedures 

are not meticulously followed, and mechanical device placement might be painful. 

Furthermore, certain populations may need additional pharmaceutical medicines since 

mechanical ripening is not as successful, for example, in cases when the cervix is abnormally 

large. 
50

 

As a safe and effective substitute for pharmaceutical therapies, mechanical approaches 

continue to be an important part of CR procedures, despite these limitations. 
51

 

Comparative Efficacy of Different Mechanical Interventions 

The success of mechanical CR therapies varies from one device to the next and from one 

clinic setting to the next. An efficient mechanical device that promotes cervical ripening and 

shortens the time to delivery is the Foley catheter, which is one of the most often utilized. 

The Foley catheter offers a fair combination of effectiveness and safety, particularly in 

multigravida women, according to studies comparing it to other mechanical procedures such 

cervical osmotic dilators. 
52

Researchers have also looked at how well mechanical and 

pharmaceutical methods work side by side. Mechanical methods are better than drugs like 

misoprostol because they are easier to control and take longer to work. This way, you can 

avoid hyperstimulation and other side effects. Method selection is often dictated by clinical 

preferences and patient-specific considerations. 
53

Finally, a reliable and versatile method for 

inducing labour is mechanical cervical ripening. Clinicians may improve mother-and child-

health outcomes by customizing therapies based on patients' unique biomechanical principles, 

strengths, weaknesses, and comparative efficacy. 

Pharmacological IOL Methods 

In cases when the mother's body does not produce labour on its own or when an early birth is 

required for medical reasons, the use of pharmacological treatments to induce labour is an 

important part of pregnancy management.  
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Prostaglandin-Based Interventions 

Because of their effects on cervix softening and uterine contraction stimulation, 

prostaglandins are vital in IOL. On a clinical level, the two most prevalent agents are PGE2 

and misoprostol, a synthetic version of PGE1. These chemicals improve uterine contractility 

and CR by binding to certain receptors in the myometrium and cervix. 
54

 A large body of 

research confirms the safety and effectiveness of prostaglandins as an induction agent for 

labour. While intracervical or intravaginal administration is the usual method for PGE2, 

misoprostol has many administration options (oral, sublingual, buccal, and vaginal). By 

reducing the need for further procedures like oxytocin augmentation or caesarean birth, these 

medicines are especially helpful for women with an unfavourable cervix. 
31

 

Misoprostol: Pharmacological Properties 

The distinctive pharmacological characteristics of the prostaglandin E1 analogue misoprostol 

make it an efficient induction of labour medication. Binding to prostaglandin receptors in the 

uterus causes a rise in calcium influx and muscular contraction, which is its mode of action. 

This process helps the labour process forward by causing the cervix to ripen and the uterus to 

contract. 
55

 

In areas with low resources, misoprostol is especially useful since it remains active even 

when left at room temperature, making it easier to administer and more accessible. 

Furthermore, it is widely used for IOL due to its inexpensive cost and excellent effectiveness. 

Possible side effects, like vaginal hyperstimulation and tachysystole, need to be closely 

watched while it is being used.
54

 

Administration Routes and Dosage Protocols 

Giving IVM for IOL can be done in a number of different ways and doses. These doses are 

provided to each patient's needs.  It works well in controlled settings because it is quickly 

absorbed as well as easy to take by mouth.  Most of the time, 20 to 25 µg is administered 

every two hours until labour starts. 

When the drug is given vaginally, it comes into direct touch with the cervix, which makes the 

softening action and also stronger. The amount is changed based on how the patient reacts, 

but the standard vaginal dose is 25 µg every four to six hours among the pregnant mothers.  

The sublingual as well as oral routes are less common in clinical practice, but they offer a 

choice that blends the benefits of fast absorption with ease of administration. 
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To find a good balance between safety and efficiency, dose schedules need to be carefully 

thought out.  Most of the time, smaller doses are better to avoid hyperstimulation. However, 

in some cases, higher doses may be needed to speed up induction.  It is very important to 

keep checking on the baby while the mother is on misoprostol to make sure that both she and 

the baby are healthy. 

Mechanism of CR and Uterine Stimulation  

IOL works better with misoprostol, a manufactured prostaglandin E1 that helps the uterus 

contract, and the lining of the cervix open up. It works by attaching to cervix and 

myometrium prostaglandin receptors. The interaction causes the intracellular calcium levels 

to rise, which in turn causes the muscles to contract and the collagen to break down, resulting 

in a cervix that is easier to dilate. 
53

 

The success of misoprostol in inducing labour is due to its ability to mimic the natural start of 

labour by improving uterine contractility and cervical effacement. Having a short half-life 

and fast absorption are two of its pharmacokinetic properties that make it useful in both 

hospital and community settings. 
56

 

Comparative Efficacy of Different Pharmacological Agents 

There are many drugs on the market that can start labour, and each one works in a different 

way. Studies have shown that the most often used drugs, PGE2 and misoprostol, are equally 

efficient in increasing CR and beginning labour. Nonetheless, misoprostol often provides 

more leeway in terms of administration methods and dose regimens, allowing for better 

customization to meet patient demands. 
57

 

Although both PGE2 and misoprostol work, research show that misoprostol has the potential 

to be better in certain situations owing to its affordability and room temperature stability. The 

fact that misoprostol may be taken orally, vaginally, sublingually, or buccally makes it quite 

versatile in the clinic, meeting the needs of patients with varying preferences and different 

types of medical situations. 
53

 

Safety Considerations and Potential Maternal-Foetal Complications 

The dangers associated with pharmacological induction procedures must be carefully 

handled, despite the fact that they are often safe. Uterine hyperstimulation, a side effect of 

misoprostol and other uterotonics, may, in very rare instances, induce uterine rupture or foetal 
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discomfort. To reduce these dangers, it is vital to administer the medication carefully and 

check the foetus continuously. 
58

 

Extreme caution is necessary when using misoprostol outside of its approved indications, 

especially at larger dosages. To reduce the risk of side effects, it is recommended to start with 

lower dosages and modify them according to the patient's reaction, as per the guidelines. In 

addition, in order to disclose possible adverse effects and get informed permission, thorough 

patient counselling is required. 
59

 

Excessive bleeding or infection are potential consequences for the mother, especially in cases 

when the amniotic sac is torn for a long time. Constant vigilance and preparedness to act in 

the event of problems are required for the fetus due to the possibility of issues including 

irregular heart rates. When making clinical judgments about pharmaceutical IOL, it is 

essential to properly weigh the risks and benefits.
60

 

Combining Mechanical and Pharmacological Methods 

A multi-pronged strategy for CR and IOL may be achieved by combining mechanical and 

pharmacological approaches. While pharmaceutical medicines like misoprostol trigger 

uterine contractions, mechanical procedures like the Foley catheter physically expand the 

cervix. Mechanical dilatation may provide an environment where pharmaceutical medicines 

can work more effectively, which is why combining both treatments makes sense. 
61

 

Synergistic Effects of Multi-Modal Interventions 

Mechanical and pharmacological techniques of IOL may work together to increase their 

efficacy. Time to delivery, number of treatments needed, and mother satisfaction may all be 

improved with a multi-modal approach. 
62

 

Because the mechanical approach gets the cervix ready, the pharmaceutical method may 

operate better, and the induction process runs more smoothly; this is called synergy. 

Potential Advantages of Integrated Approaches 

There are a number of benefits to using an integrated strategy. Because it prepares the cervix 

and promotes contractions, it may shorten the induction-to-delivery time and decrease the 

frequency of CS. 
63

 By integrating different approaches, healthcare practitioners may better 

meet the unique requirements of each patient, which may lead to better results and a more 

positive overall experience. 
64
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Clinical Protocols for Combined Interventions 

The use of a Foley catheter and a modest dosage of misoprostol are common components of 

clinical procedures for combination treatments. In order to manually widen the cervix, the 

Foley catheter is inserted first, and then misoprostol is administered to induce contractions. 

The power of this combination to speed up the birthing process is good for both the mother 

and the baby. 
65

 

Emerging Research on Combination Strategies 

More research is always being done to find better ways to blend mechanical and 

pharmacological methods and to figure out when to use each one. In difficult circumstances, 

such those involving multigravida individuals, recent research suggests that combining these 

approaches might improve CR and IOL. The significance of tailoring treatment plans to meet 

the specific requirements of each patient is highlighted by this study. 
66

 

It is a good idea to use both mechanical and drug-based treatments for IOL together, as this 

takes advantage of the best parts of both. Healthcare practitioners may improve outcomes for 

moms and their newborns by learning about the synergistic effects and possible benefits. 

These combination therapies will continue to be more successful as research and clinical 

procedure development continue. 

Maternal Outcome Parameters 

This study compares the use of intracervical DFC with that of IVM to induce labour in 

women, with an emphasis on those women who have given birth more than once.  

Labour Progression Characteristics 

An essential metric for determining the efficacy of IOL techniques is the rate of labour 

advancement. Because of its efficacy in stimulating uterine contractions, the prostaglandin E1 

analogue IVM is often used for CR and induction. On the other hand, a foley catheter inserted 

into the cervical canal may help the labour process forward by manually widening the cervix. 

1
 

When compared to mechanical means alone, studies show that misoprostol often speeds up 

the labour progression since it directly stimulates uterine contractions, resulting to a more 

rapid cervical dilation. 
67

 The use of mechanical and pharmacological treatments together, 

including misoprostol and Foley catheters, may enhance labour progression more effectively. 

14
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Induction-to-Delivery Interval 

Another important metric for evaluating the efficacy of IOL techniques is the induction-to-

delivery interval. Compared to mechanical techniques, the induction-to-delivery timeframe is 

usually shorter when using misoprostol because of its pharmacological activity. Taking 

misoprostol makes the uterus contract quickly, which speeds up the process of getting into 

active labour. 
68

 

Recent meta-analyses suggest that a Foley catheter may further reduce the time between 

induction and birth by combining the mechanical effect of dilatation of the cervix with the 

drug effect of misoprostol. 
9
 For multigravida women, whose cervixes may be in a more 

favourable position to begin with, this combination has shown to be an efficient means of 

shortening the length of labour.
69

 

CS Rates 

When comparing induction techniques, the rate of CS is an important outcome characteristic 

to consider, as a lower rate is usually better. The risk of uterine hyperstimulation with IVM 

use is increased, which in turn increases the possibility of a CS owing to foetal distress.
1
 

Instead, a mechanical approach employing a Foley catheter usually leads to a more regulated 

development of labour, which might lessen the likelihood of hyperstimulation and a future 

CS. 
70

 

Combining these approaches, according to the research, might provide a more well-rounded 

strategy, reducing the dangers that could be present with each technique alone. In one study, 

researchers found that using a Foley catheter with misoprostol reduced the induction-to-

delivery time without increasing CS rates, compared to using misoprostol alone. 
9
 

Maternal Complications 

One major worry with inducing labour is the possibility of problems for the mother. Uterine 

hyperstimulation, which raises the chance of uterine rupture and foetal discomfort, is one of 

the risks associated with IVM, a prostaglandin E1 analogue that is useful for CR. 
9
 Instead, 

the motorized intracervical Foley catheter is less likely to cause hyperstimulation. However, 

some people may find it painful because it is inserted into the cervix.
70

 

Studies show that using a Foley catheter with misoprostol may lower the chance of uterine 

hyperstimulation compared to using misoprostol alone. This is true whether the catheter is 
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used alone or with misoprostol. Improved safety and efficacy in IOL are also possible 

outcomes of this combined strategy.
71

 

Pain Management and Intervention-Related Discomfort 

Because mechanical and pharmacological techniques of inducing labour may be painful, pain 

management is an important part of the process. One potential side effect of misoprostol is 

that it speeds up the start of contractions, which may make labour more painful and 

uncomfortable. 
72

 

Although the Foley catheter is less likely to induce uterine hyperstimulation, the mere 

presence of the catheter and its manipulation inside the cervix may nevertheless produce pain. 

To alleviate the pain that commonly accompanies these procedures, pain management 

techniques like epidural analgesia are often used. The success of IOL and the happiness of the 

mother depend on the availability of effective pain medication. 
73

 

Psychological Aspects of IOL 

An important but sometimes disregarded component of maternal outcomes is the 

psychological effect of inducing labour on women. How a woman feels about her agency and 

the quality of her labour are both affected by the induction technique she chooses. The quick 

action of misoprostol could make labour more severe, whereas the slow cervical dilatation 

with the Foley catheter might be seen as more manageable. 
74

 

How a woman feels mentally and emotionally throughout labour affects how she gives birth 

and how happy she is with the outcome. Women might feel more in control and have less 

anxiety if they are involved in making decisions regarding their induction technique and 

given enough information, according to research. 
61

 To meet the psychological needs of 

women going through IOL, healthcare professionals should make it a point to talk to and help 

these women. 

Foetal and Neonatal Outcome Assessment in IOL 

IOL is a common medical treatment, so it is important to know how it affects the baby and 

the mother. Using IVM versus intracervical DFC for IOL in multigravida women, this section 

examines FHR monitoring during induction, APGAR score analysis, neonatal adaptation 

indicators, short-term and long-term neonatal outcomes, rates of NICU admission, and 

potential risks to neonates related to interventions. 
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FHR Monitoring During Induction 

During IOL, measuring the FHR is essential for determining the foetal health. Intracervical 

DFC and IVM are both used to induce labour, but they have differing effects on the patterns 

of the FHR. The pharmacological action of misoprostol has the potential to induce uterine 

hyperstimulation, which in turn might create FHR patterns that are not encouraging. 

Therefore, in order to quickly identify any negative consequences, continuous FHR 

monitoring is crucial. 
75

 

Mechanical induction methods, such as the Foley catheter, tend to provide more regulated 

outcomes, which may mean fewer cases of aberrant FHR patterns. Still, these approaches 

must be used regularly to measure FHR to guarantee the protection of the foetus. 
76

 

APGAR Score Analysis 

One of the most important ways to evaluate a baby's health just after delivery is using the 

APGAR score. It takes five things into account: look, heart rate, facial expression, level of 

activity, and breathing rate. There is no evidence that using a Foley catheter or misoprostol to 

induce labour improves APGAR scores, according to studies that compared the two. Most 

newborns get good APGAR scores at 5 minutes post-delivery using either approach, which is 

typically successful. 
77

 

Although there is an increased risk of uterine hyperstimulation with misoprostol, which might 

impact neonatal outcomes, this risk can be reduced with proper dose and monitoring. The 

Foley catheter's automatic method helps keep baby results stable, with few cases of low 

APGAR scores. 
78

 

Neonatal Adaptation Indicators 

One of your main goals as a baby should be to help them get used to their new environment, 

both inside and outside the womb. Respiratory effort, thermoregulation, and general 

physiological stability are important measurements to take note of. Because of its fast onset 

of action, misoprostol may cause uterine hyperstimulation, which in turn might cause 

newborn adaption problems such as respiratory distress or the need for neonatal intensive 

care. 
1
 

Fewer cases of newborn adaption difficulties are seen while using the Foley catheter because 

of its progressive cervical dilation procedure, which lessens the probability of rapid 
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physiological alterations. This mechanical technique helps the newborn adjust more easily 

whether used alone or with misoprostol. 
79

 

Short-Term and Long-Term Neonatal Outcomes 

The effectiveness and safety of IOL procedures are greatly affected by neonatal outcomes. 

Foley catheters and IVM have both been linked to different degrees of newborn 

complications in the short run. The pharmacological effect of misoprostol causes uterine 

hyperstimulation, which may potentially cause foetal discomfort and necessitates prompt 

intervention. 
56

 A more mechanical and slow induction is provided with the Foley catheter, on 

the other hand, which may result in more stable initial newborn outcomes. 
33

 While further 

study is needed to fully understand the implications, it seems that IOL methods do not have a 

substantial long-term effect on infant health. When properly overseen and controlled, these 

approaches are widely thought to be risk-free. 
80

 

NICU Admission Rates 

Rates of admission to NICUs shed light on how babies adjust right after birth. Studies show 

that misoprostol is slightly more linked to NICU stays because it increases the risk of uterus 

hyperstimulation and baby pain. 
81

 Because it can start labour more gently, the Foley catheter 

is linked to a lower rate of babies being admitted to the NICU. 
77

 Still, when good baby 

tracking is in place, the rates of admission to the NICU do not vary much between the two 

methods, which means they are both safe to use. 
82

 

Potential Intervention-Related Neonatal Risks 

With every technique of inducing labour, there is a worry about intervention-related hazards. 

While effective, misoprostol may cause uterine hyperstimulation, which, if left unchecked, 

can cause foetal discomfort and raise the chance of a CS. 
83

 

However, if not implanted and managed properly, the Foley catheter may induce pain and 

infection while posing less of a danger of uterine hyperstimulation. Both approaches must be 

carefully considered and closely monitored to ensure that the neonate is not put at danger. 
84

 

Risk Stratification and Patient Selection in IOL 

Inducing labour is an essential element of obstetric treatment, especially for women who have 

given birth more than once. For the best results, it is important to weigh all of the benefits and 

downsides of both intracervical DFC and IVM.  
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Criteria for IOL 

Medical, obstetric, and foetal reasons are often part of the rationale for inducing labour. 

When there are more hazards than advantages to carrying the pregnancy to term, induction 

may be considered. Foetal growth limitation, gestational hypertension, preterm membrane 

rupture, and post-term pregnancy are common conditions. 
75

 Misoprostol or a Foley tube can 

both be used for cervical softening, but the choice between the two may rely on the specifics 

of the patient. 
85

 

Patient-Specific Risk Assessment 

To find the best way to start labour, doctors need to carefully look at the patient's risk factors. 

Some things that might have an effect are the mother's other health problems, scars on the 

uterus, and a history of caesarean birth. After having surgery on the uterus, women are often 

not told to take misoprostol because they have a higher chance of having their uterus burst. 
86

 

But since it is a mechanical process, the Foley tube might work better in some situations. 
87

 

Influence of Maternal Characteristics 

The effectiveness of inducing labour is greatly affected by maternal factors like as age, parity, 

and cervical condition. Induction failure and the need for a CS are more common in mothers 

who are older and who have adverse cervical conditions. 
77

 In situations when CR is 

necessary, the pharmacological mechanism of misoprostol may be successful, and the Foley 

catheter can be helpful for physically dilating the cervix. 
11

 

GA Considerations 

The time and technique of induction are greatly affected by GA. When it is going to be more 

than 41 weeks before the due date, doctors may suggest induction to avoid the risks of 

bringing a baby to term. 
88

 The choice may be changed depending on the condition of the 

fetus and the mother's readiness, but both misoprostol and Foley tubes are used at different 

stages of pregnancy. 
85

 

Contraindications and Limitations of Interventions 

There are limits and contraindications to every IOL technique. Women who have had uterus 

surgery or CS in the past should not use misoprostol since it increases the risk of uterine 

rupture. AI
69

 The risk of uterine hyperstimulation and foetal discomfort is another possible 

limitation. 
88

 In situations when the cervix ripens quickly, the Foley catheter may not be as 

successful as other, safer options. 
89
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Ultimately, while deciding between intracervical DFC and IVM to induce labour, it is 

important to take into account the following factors: induction criteria, patient-specific risks, 

maternal features, GA, and known contraindications. A individualized plan that takes these 

things into account may be good for both the mother and the baby. 

Technological and Methodological Advances in IOL 

Emerging Technologies in IOL 

The goal of new IOL technology is to make the procedure safer and more effective. To lessen 

the likelihood of uterine hyperstimulation caused by pharmaceutical medicines like 

misoprostol, mechanical techniques, such as innovative balloon catheters, are being 

developed to provide CR that is more regulated. 
90

 More precise predictions of induction 

success are also possible because to developments in ultrasonography and elastography-based 

cervical evaluation, which in turn allows for more individualized treatment plans.
91

 

Digital Monitoring and Predictive Modelling 

With the use of real-time data provided by digital monitoring and predictive modelling, IOL 

is undergoing a remarkable transformation. In order to optimize healthcare treatments, 

researchers are creating digital twins, which are virtual representations of patients, to model 

and forecast the development of labour. 
92

 Clinicians may now anticipate possible difficulties 

and modify treatments based on predictive analytics that use data from electronic foetal 

monitoring and other digital inputs. 
93

 

Personalized Intervention Strategies 

IOL is one area where personalized medicine is taking center stage. Induction procedures are 

now customized based on patient-specific criteria such maternal age, cervical condition, and 

prior obstetric history. 
94

 Healthcare practitioners are able to make real-time adjustments to 

strategy by using machine learning models to forecast outcomes, like as poor APGAR scores. 

95
 Improving maternal and newborn outcomes while decreasing the number of needless 

procedures is the goal of personalized therapies. 

Future Research Directions 

Current techniques of IOL are being studied in order to find ways to make them better, and 

new technologies are also being investigated. In order to develop more specific treatments, 

there is a rising interest in identifying the genetic and molecular variables that affect the 
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effectiveness of IOL. 
96

 To further guarantee that innovations are in line with patient-centered 

care, studies are required to investigate patients' perspectives and preferences. 
97

 

Potential Technological Innovations 

The creation of wearables and smart gadgets that continually track physiological indicators 

and provide physicians feedback is one example of a possible technology advancement in 

IOL. With these gadgets, doctors might monitor the mother's health, the baby's health, and 

the uterus's activity in real time, potentially transforming the way labour is handled. 
98

 On top 

of that, AI and ML will be very helpful in making models that can predict problems during 

labour and suggest the best ways to help. 
99

 

Comparative Analysis of Intervention Methods in IOL 

When choosing between mechanical (Foley catheter) and drug-based (IVM) techniques, it is 

important to think about what the patient needs and how safe and beneficial each method is.  

Systematic Comparison of Mechanical vs. Pharmacological Methods 

Inducing labour begins with CR and continues with uterine contractions, which may be 

achieved mechanically with a Foley catheter or pharmacologically with misoprostol. In 

contrast to pharmaceutical medications, mechanical procedures physically dilate the cervix, 

which may lessen the likelihood of uterine hyperstimulation. 
100

 There is a danger of 

overstimulation when using pharmacological approaches to induce contractions via hormonal 

pathways, but these methods may be more successful in certain clinical settings.
90

 

Meta-Analytical Insights 

Meta-analyses are a great way to learn more about how safe and effective different ways of 

inducing labour are. Both methods work, but study has shown that the Foley tube is safer for 

some groups because it causes less uterine hyperstimulation than misoprostol. 
85

 If, on the 

other hand, your cervix is easy to open, misoprostol may help more women go into labour in 

less than a day. 
81

 

Evidence-Based Recommendations 

Individualized treatment that considers the patient's clinical history, cervical status, and 

preferences is emphasized in evidence-based recommendations. To find the sweet spot 

between safety and effectiveness, a mix of techniques may be suggested, including starting 

CR with the Foley catheter and then stimulating contractions with misoprostol. Clinicians and 
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patients must work together to make decisions, and patients should be informed about the 

advantages and disadvantages of each treatment option. 
101

 

Clinical Practice Guidelines 

In order to standardize treatment and enhance results, clinical practice guidelines provide 

frameworks for the use of induction procedures. Due to its safety profile, the Foley catheter is 

often recommended by guidelines for women with an unfavorable cervix or a history of CS. 

62
Misoprostol works, but it is usually only used when the cervix is in a better position or 

when the induction needs to happen quickly. 
102

 

Limitations of Existing Research 

A lot of research has been done, but there are still gaps in the books. Because many studies 

only use small samples, the results can not be applied to a larger group of people. 
103

 There is 

no way to come to a clear conclusion because the study methods, patient groups, and result 

measures are all so different. Long-term studies of what happens to the baby and the woman 

need to be done in order to fully understand the effects of each induction method. 
85

 

Gaps in Current Knowledge 

The area of IOL still has a lot of unanswered questions. The effects of induction techniques 

on mother health and long-term child development have received little scientific attention. 

Additional research is needed to fully understand how to include patients' preferences and 

experiences into therapeutic decision-making. In order to advance clinical practice, it is 

essential to fill these gaps via high-quality research. 

 

 

  



 
23  

Relevant articles  

1. A groundbreaking investigation on the effectiveness of misoprostol for CR and IOL was 

carried out by Wing et al. (1995, United States). Misoprostol was investigated as a 

potential new pharmaceutical intervention in the field of obstetric care. Women needing 

IOL made up the research population, and the primary goal was to determine the best 

dose and method of administration. The reviews of outcomes centered on CR, the 

progress of labour, as well as the reactions of pregnant women and newborn. This mothed 

included a number of IVM treatments with different doses. The experts said that IVM 

showed a lot of potential as a CR agent in their study. This set the stage for future drug-

based ways of starting labor.
12

 

2. This study looked at the differences between an IVM and a transcervical Foley device for 

CR before induction.  The study looked at pregnant women who had already given birth 

more than once. The group size was big enough to allow for a full clinical evaluation.  

The two different treatments that the researchers used were mechanical cervix opening 

with a Foley tube and drug ripening with misoprostol.  Results were judged based on the 

shape of the cervix, the length of labour, and clinical signs between the mother and the 

baby.  The results suggest a more sophisticated approach to IOL methods. They show that 

misoprostol sped up CR and the Foley tube was safer with a lower risk of overstimulating 

the uterus. 
5
 

3. In this .  Nigeria studied how an intracervical DFC and an IVM worked when it was time 

to start labour and soften the cervix. The study group was made up of carefully picked 

women who had given birth more than once and needed help with labour so that the 

sample number would be statistically significant.  The intervention plans compared using 

a DFC and a IVM to soften the cervix. There were records on how often the CR 

happened, how long the labour lasted, any problems the mother had, and how the baby 

behaved.  There were fewer risks for both the mother and the baby during the Foley tube 

method, which led to a more controlled cervical change.  The study showed that IVM 

made the cervical soften more quickly.
68

 

4. In this study  a review on IVM for CR and to start IOL. In this meta-analysis, a large 

group of studies from a variety of clinical settings were included. In the intervention 

study, the best ways to give IVM, how well it works, and safety in use were observed.  In 

the result, a lot of clinical signs were carefully looked at, like how well CR worked, how 
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labour went, maternal complications, and how the baby turned out.  The review 

mentioned the role of misoprostol in maternal processes. It included both its pros and 

cons, as well as changes in how it is used in real life.
2
 

5. When it came to CR and IOL, Oliveira et al. (2010, Brazil) did an RCT that compared 

IVM with a cervical DFC. The study focused on women who were already pregnant and 

needed help with labour.  Rates of cervical opening, lengths of labour, problems the 

mother had, and how the baby reacted were all part of the result reports.  The Foley tube 

provided a more stable cervical change with fewer risks for both the mother and the baby. 

On the other hand, misoprostol was found to speed up the start of labour, according to the 

study.
18

 

6. a DFC along with IVM to using IVM by itself.  The international study project, which 

brought together many studies, gave a full assessment of IOL methods.  In the conclusion, 

CR effectiveness, labour development times, baby outcomes, maternal complications, and 

other outcomes were observed.  According to this review, using a DFC along with IVM 

led to better CR outcomes, lower CS rates, and lower risks of uterine hyperstimulation 

that are linked to IVM.
7
 

7.  a study that looked at IOL with and without IVM.  The study gave a thorough analysis of 

IOL methods by combining the data of several studies conducted around the world.  In 

the control study, ways to speed up CR using medicine and artificial means were 

compared.  Rates of cervical dilation, progress in labour, problems, and traits of birth 

were all parts of the mother and baby outcomes that were looked at in detail in the 

outcome reviews.  Researchers said that IOL techniques that used both mechanical and 

drug-based methods had benefits such as lowering the number of C-sections and making 

things easier for both moms and kids.
13

 

8. This study did a meta-analysis to see how well IVM alone worked compared to an 

intracervical DFC for CR.  In this review, they have compared several studies to provide 

lot of information about IOL strategies.  There was a comparison between therapies that 

only used one method and treatments that used both hardware and medicine.  In the 

conclusion, CR effectiveness, labour development times, baby outcomes, maternal 

outcomes, and other problems were noticed. The meta-analysis found that the 

combination approach increased CR, lowered the number of C-sections, and provided 

better, more controlled ways to start labor.
9
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9. This study  compared the methods of IOL. They used an intracervical DFC in conjunction 

with IVM to methods that involved IVM alone. Methods for CR that included both 

mechanical and pharmaceutical interventions were contrasted in the intervention study 

among several studies they have compared. Cervical dilation efficacy, labour progression 

times, problems in mothers after delivery, and newborn outcomes were documented in 

this review. Both DFC and IVM combinedly enhanced CR, shortened labour duration, CS 

rate reduced, and overall induction outcomes in multigravida mothers.
70

 

10. Orr and their colleagues did a meta-analysis to compare different CR methods, with a 

focus on combination approaches for IOL. The use of oxytocin and prostaglandins with a 

DFC was one of the many variations they have tried.  They have observed that when 

different types of treatments were used together, especially those that used the DFC with 

prostaglandins or oxytocin, the study found the best clinical outcomes. In particular, the 

combined ways greatly decreased the incidence of CS compared to treatments that only 

used one strategy. They also increased the general effectiveness of IOL and made sure 

that the cervical opening lasted longer.
24

 

11. The study looked at a group of fat women who were not pregnant. They have compared 

using a transcervical DFC with IVM to using IVM alone.  A lot of attention was paid to 

the CR process, when labour started, how the baby responded, problems with the mother, 

and other results in the reviews.  It was found that the mix of mechanical and drug 

methods greatly improved both the preparation of the cervix and the process of labour.  

Notably, the process suggested a more controlled and patient-specific approach to IOL in 

groups of patients who are having trouble by reducing the problems that could come up 

with drug therapies alone.
104
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MATERIALS AND METHODS 

Study Design and Study Setting 

The RL Jalappa Hospital and Research Centre in Kolar, Karnataka, India, was the site of this 

prospective comparison study.  

Study Period 

The study was conducted over an 18-month period,  

Inclusion Criteria 

 Maternal age between 19-35 years 

 GA between completed 37 to 42 weeks 

 Multigravida status (Gravida 2 or Gravida 3) 

 Singleton pregnancy 

 Cephalic presentation 

 Intact membranes 

 MBS less than or equal to 5 

 Reactive NST 

Exclusion Criteria 

 Primigravida status 

 Intrauterine foetal death 

 Previous caesarean section or uterine surgeries (myomectomy or hysterotomy) 

 Malpresentation 

 Preterm gestation 

 Multiple gestation 

 Placenta previa, vasa previa, or active genital herpes 

 Contracted pelvis 

 Any contraindication to vaginal delivery 

Sample Size Estimation 

The study looked at 195 Canadian women who had already given birth more than once and 

found big differences between the groups in terms of how long it took for the foley catheter 

group to reach full term (16.2 ± 9.2 hours) and the PGE2 group (27 ± 14.8 hours).
3
 With 
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these numbers, the method was used to find the smallest sample size that was needed, with a 

99% confidence interval and 95% power. 

 

 

Intervention 

Participants were alternately allocated to two intervention groups: 

Group A (DFC Group): N= 65 

DFC were put into the cervix with long forceps, and then they were moved up to the level of 

the internal os. We inflated the proximal Foley balloon with 80 ml of saline at the internal os. 

Meanwhile, we drew out the distal balloon (cervico-vaginal) and inflated it with 20 ml of 

saline until we could see it. Following the removal of the speculum, the cervico-vaginal 

balloon was inflated to a final pressure of 80 ml. The two catheters were gently secured to the 

inside of the thigh using tape. The balloons were deflated and removed if the rats did not 

exhibit spontaneous ejection within 12 hours. Both before and just after the catheter was 

inserted or removed was the MBS evaluated. Misoprostol induction was started if the MBS 

remained below than 6. We administered oxytocin augmentation if the MBS was 6 or above. 
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Group B (IVM group): N=65 

Every four hours, or until a favorable cervix was achieved (MBS ≥6), active labour began, or 

a maximum cumulative dosage of 100 μg (4 doses) of misoprostol was reached, participants 

were given 25 μg of misoprostol into the posterior fornix of the vagina. As soon as the 

cervical circumstances improved, oxytocin augmentation was started according to clinical 

indications. 

Sampling Method 

A non-probability consecutive sampling strategy was used in the investigation. To keep 

group numbers equal and the study feasible in a clinical context, participants were randomly 

assigned to Group A or Group B after they were admitted to the labour ward.  

Data Collection Procedure 

Every participant had their complete obstetric history, results of prenatal exams, demographic 

information, and exact GA determined after they gave their written informed permission. 

Early ultrasonographic dating was used to calculate GA for individuals who did not have 

accurate LMP data. Abdominal examination for evaluation of presentation, FHR, and uterine 

contractions was part of the comprehensive obstetric evaluation that also included a general 

clinical examination. The vaginal exam was used to determine the first MBS and pelvic 

adequacy. To ensure the foetal well-being before induction began, obstetric ultrasonography 

and a NST were performed. 

A standardized partogram was used to track the progress of labour throughout the active 

phase, and continuous cardiotocographic monitoring was maintained throughout the 

induction and labour process. To track the improvement of the MBS, cervical evaluations 

were carried out every six hours. When clinically required, oxytocin augmentation was 

administered in accordance with institutional standards, with dosage titration depending on 

uterine response and FHR patterns. 

Some of the things that were tracked over time were how long it took from the induction 

phase to the active phase, how long it took from the active phase to delivery, how much 

oxytocin was needed, the method of delivery, the APGAR scores at 1 and 5 minutes, the rates 

of admission to the NICU, the reasons for admission, the type of amniotic fluid (clear or 

meconium-stained), and any problems that the mother had, like PPH. 
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"FI" in Group A was defined for this study as situations where either the mechanical method 

failed to achieve enough cervical dilation or when misoprostol was required because the 

catheter alone did not produce adequate CR.  

Bishop Score 

Standardized evaluation of cervical preparation for induction was carried out using the 

modified Bishop scoring system. These five parameters—cervical dilatation, effacement, 

station, consistency, and position—are evaluated by this established obstetric evaluation 

technique. There is a maximum possible score of thirteen parameters, with scores ranging 

from zero to two or three. According to this research, a score of 5 or below was deemed 

unfavourable and necessitated measures to help the cervical lining mature, but a score of 6 or 

above was deemed favourable for inducing or augmenting labour. Several validation studies 

have shown that the bishop scoring system is very reliable and valid for predicting whether a 

vaginal birth will be successful. 

Data Analysis 

 

 

  



 
30  

 

RESULTS 

Table 1: Demographic Distribution by Maternal Age Categories Among Study Participants 

 

The age distribution analysis reveals comparable demographic patterns between the two 

intervention groups. In Group A, the majority of participants (n=28, 43.1%) were within the 

21-25 years age range, followed by 26-30 years (n=19, 29.2%), with fewer participants in the 

≤20 years (n=13, 20.0%) and ≥31-35 years (n=5, 7.7%) categories. Similarly, Group B 

demonstrated peak frequency in the 21-25 years category (n=25, 38.5%), followed by 26-30 

years (n=20, 30.8%), with lower representation in both the younger and older categories (≤20 

years: n=10, 15.4%; ≥31 years: n=10, 15.4%). The demographic homogeneity between 

groups facilitates valid comparative analysis by minimizing potential age-related 

confounding factors on IOL outcomes. 
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Figure 1: Demographic Distribution by Maternal Age Categories Among Study 

Participants 
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Table 2: Gestational Age Distribution in the Study Population 

 

GA assessment at time of intervention demonstrates similar distributions across both study 

groups. The predominant GA in both groups was 39-39 weeks + 6 days (Group A: n=29, 

44.6%; Group B: n=27, 41.5%), followed by early-term pregnancies at 37-38 weeks + 6 days 

(Group A: n=19, 29.2%; Group B: n=22, 33.8%), and late-term pregnancies at 40-40 weeks + 

6 days (Group A: n=17, 26.2%; Group B: n=16, 24.6%). Notably, no post-term pregnancies 

(41-41 weeks + 6 days) were included in either study arm. This GA distribution confirms 

comparable baseline characteristics between groups, enhancing the validity of subsequent 

outcome comparisons.  
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Figure 2: Gestational Age Distribution in the Study Population 
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Table 3: Pre-induction MBS in the Study patients 

 

Pre-induction cervical assessment utilizing the modified Bishop scoring system reveals 

identical distributions between intervention groups, establishing equivalent baseline cervical 

conditions. In both Group A and Group B, the most frequent MBS was 4 (n=26, 40.0% in 

each group), followed by a score of 3 (n=23, 35.4% in each group), with equal frequencies of 

scores 2 and 5 (n=8, 12.3% in each group). This methodological consistency in baseline 

cervical assessment is critical for valid comparative analysis of induction efficacy, as pre-

induction cervical status significantly influences induction-to-delivery intervals and overall 

procedural success rates. 
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Figure 3: Pre-induction MBS in the Study patients 
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Table 4: Distribution of Induction Methodologies Among Multigravida Patients in the 

Comparative Study 

 

In Group A (DFC), 23 participants (35.4%) necessitated supplementary induction modalities 

beyond the initial mechanical approach, while 42 participants (64.6%) achieved adequate CR 

without additional methodological interventions.  

Group B (IVM) demonstrated significantly different intervention patterns. While 25 

participants (38.5%) required alternative induction methodologies beyond initial misoprostol 

administration, 47 participants (72.3%) required additional doses of misoprostol beyond the 

initial dose, with only 18 participants (27.7%) achieving adequate CR with a single 

misoprostol dose. 
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Table 5: Mode of Delivery in study population 

 

Analysis of delivery mode outcomes demonstrates comparable success rates between 

interventional methodologies. Spontaneous vaginal delivery was achieved in the majority of 

both cohorts (Group A: n=58, 89.2%; Group B: n=57, 87.7%). Assisted vaginal delivery rates 

were less in both groups (Group A: n=2, 3.1%; Group B: n=1, 1.5%). The caesarean section 

rate was slightly lower in Group A (n=5, 7.7%) compared to Group B (n=7, 10.8%), though 

this difference did not reach statistical significance. These delivery outcome distributions 

suggest comparable efficacy between mechanical and pharmacological induction methods in 

achieving vaginal delivery in the multigravida population. 
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Figure 4: Mode of Delivery Outcomes in study population 
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Table 6: Indications for Caesarean Section in the Study Population 

 

Analysis of caesarean section indications reveals significant variations in the aetiology of 

operative intervention between groups. In Group A (n=5), foetal distress represented the 

predominant indication (n=3, 60.0%), followed by failure of labour progression (n=2, 

40.0%).  

Conversely, in Group B (n=7), foetal distress remained the leading indication (n=4, 57.1%) 

but was accompanied by a substantial proportion of FI cases (n=3, 42.9%) where maximal 

misoprostol dosing failed to achieve adequate CR or labour initiation.  
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Table 7: Misoprostol Dosage Requirements in group A in the Study Population 

Doses of misoprostol required (25 

mcg) 

Group A 

n = 65 % 

Not required 42 64.6 

1 dose 12 18.5 

2 doses 5 7.7 

3 doses 2 3.1 

4 doses 4 6.1 

 

In Group A, where Foley catheter was the primary induction method, 42 participants (64.6%) 

did not require misoprostol supplementation. Among those receiving misoprostol in this 

group, most required only a single dose (n=12, 18.5%), with decreasing frequencies requiring 

multiple doses (2 doses: n=5, 7.7%; 3 doses: n=2, 3.1%; 4 doses: n=4, 6.1%).  
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Table 8: Misoprostol Dosage Requirements in group B in the Study Population 

 

Doses of misoprostol required 

(25 mcg) 

Group B 

n = 65 % 

1 dose 18 27.7 

2 doses 22 33.8 

3 doses 20 30.8 

4 doses 5 7.7 

In Group B, where misoprostol was the primary induction agent, the most common 

requirement was 2 doses (n=22, 33.8%), followed closely by 3 doses (n=20, 30.8%), with 

fewer patients requiring only 1 dose (n=18, 27.7%) or the maximum 4 doses (n=5, 7.7%). 
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Table 9: Induction-to-Active Phase Interval Among Study Participants 

 

In Group A, the majority of participants (n=39, 60.0%) transitioned to active labour within 6 

hours of induction, with smaller proportions requiring 7-12 hours (n=12, 18.5%) or >12 hours 

(n=14, 21.5%). Conversely, Group B demonstrated a longer median interval, with the 

majority requiring 7-12 hours (n=29, 44.6%), followed by >12 hours (n=19, 29.2%), and only 

a minority (n=17, 26.2%) achieving active phase within 6 hours. This temporal distribution 

suggests potentially greater efficiency of mechanical dilation methods in achieving CR and 

labour initiation in the multigravida population. 
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Figure 5: Induction-to-Active Phase Interval Among Study Participants 
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Table 10: Induction-to-Delivery Interval Among Study Participants 

 

 

The induction-to-delivery interval analysis demonstrates comparable overall efficiency 

between intervention methodologies, with slight temporal advantages in the Foley catheter 

group. In both groups, the majority of deliveries occurred within 12 hours of induction 

initiation (Group A: n=51, 78.5%; Group B: n=46, 70.8%). 13-24-hour inductions occurred in 

10 participants (15.4%) in Group A compared to 13 participants (20.0%) in Group B. 

Similarly, 25-36 hours induction processes were slightly less frequent in Group A (n=4, 

6.2%) compared to Group B (n=6, 9.2%). This distribution suggests a modest temporal 

advantage with mechanical dilation methodologies, though the overall efficacy profiles 

remain comparable. 
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Figure 6: Induction-to-Delivery Interval Among Study Participants 
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Table 11: Active Phase-to-Delivery Interval Distribution Among Study Participants 

 

The temporal progression from active labour phase to delivery demonstrates modest 

variations between intervention methodologies, though without reaching statistical 

significance (p=0.283). In Group A (DFC), the majority of participants (n=43, 66.2%) 

completed the active phase and achieved delivery within 6 hours, with decreasing proportions 

requiring 6-12 hours (n=18, 27.7%) or >12 hours (n=4, 6.1%). Similarly, in Group B 

(misoprostol), most participants delivered within 6 hours of reaching active phase (n=37, 

56.9%), followed by those requiring 6-12 hours (n=21, 32.3%), with a minority experiencing 

prolonged active labour exceeding 12 hours (n=7, 10.8%). 
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Figure 7: Active Phase-to-Delivery Interval Distribution in Hours Among Study 

Participants  
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Table 12: Oxytocin Augmentation required in the Study group 

 

Analysis of oxytocin augmentation requirements reveals similar distributions between 

intervention groups. In Group A, 42 participants (64.6%) required oxytocin augmentation 

following the initial induction with Foley catheter, compared to 40 participants (61.5%) in 

Group B who required oxytocin following initial misoprostol administration. 

Correspondingly, 23 participants (35.4%) in Group A and 25 participants (38.5%) in Group B 

achieved adequate labour progression without requiring oxytocin augmentation.  
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Figure 8: Oxytocin Augmentation required in the Study group 

 

 

  



 
50  

 

Table 13: Meconium Staining of Amniotic fluid Incidence in study population 

 

In Group A (DFC), MSL was observed in 9 participants (13.8%), with the majority (n=56, 

86.2%) exhibiting clear amniotic fluid throughout labour. Group B (misoprostol) 

demonstrated a substantially higher incidence of meconium staining (n=23, 35.4%), with 

correspondingly fewer participants (n=42, 64.6%) exhibiting clear amniotic fluid during the 

intrapartum period (p-value 0.004). 
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Figure 9: Meconium Staining of Amniotic fluid Incidence in study population 
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Table 14: Maternal Complication in study population 

 

Assessment of maternal complications demonstrates better safety profiles with both induction 

methodologies. PPH occurred in 1 participant (1.5%) in Group A compared to 2 participants 

(3.1%) in Group B, though this difference did not reach statistical significance. This 

distribution indicates comparable maternal safety profiles between mechanical and 

pharmacological induction methods, with both demonstrating low complication rates in the 

multigravida population. 
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Figure 10: Maternal Complication Rates in study population 
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Table 15: APGAR Score at 1 and 5 Minutes in the neonates in the study population 

 

  

The analysis of neonatal outcomes utilizing standardized APGAR scoring demonstrates 

generally favourable results with both induction methodologies, with slightly superior 

outcomes in the Foley catheter group. At both 1-minute and 5-minute assessments, 55 

neonates (84.6%) in Group A achieved optimal APGAR scores (≥7 at 1 minute; ≥9 at 5 

minutes), compared to 51 neonates (78.5%) in Group B. Correspondingly, suboptimal 

APGAR scores were observed in 10 neonates (15.4%) in Group A versus 14 neonates 

(21.5%) in Group B. While these differences did not reach statistical significance, they 

suggest a potential trend toward improved neonatal outcomes with mechanical dilation 

methodologies, possibly attributable to the reduced pharmacological exposure and potentially 

decreased incidence of uterine hyperstimulation. 
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Table 16: NICU Admission Rates in the study  

 

The analysis of NICU admission requirements demonstrates comparable outcomes between 

both induction methodologies. In Group A, 9 neonates (13.8%) required NICU admission 

compared to 10 neonates (15.4%) in Group B. Correspondingly, 56 neonates (86.2%) in 

Group A and 55 neonates (84.6%) in Group B did not require specialized neonatal intensive 

care. This distribution suggests comparable neonatal safety profiles between mechanical and 

pharmacological induction methods, with no statistically significant differences in NICU 

admission rates.  
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Figure 11: NICU Admission Rates in the study  
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Table 17: Indications of NICU Admissions in the Study 

 

Detailed analysis of NICU admission indications reveals notable variations in the aetiology of 

neonatal complications between intervention groups. In Group A (n=9), the common 

indications for NICU admission were respiratory distress (n=5, 55.6%) followed by 

meconium staining in amniotic fluid (n=4, 44.4%). Conversely, in Group B (n=10), 

meconium staining represented the predominant indication (n=8, 80.0%), with respiratory 

distress accounting for a substantially smaller proportion (n=2, 20.0%).  
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Figure 12: Indications of NICU Admissions in the Study  
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Summary 

 Maternal age (predominantly 21-25 years: 43.1% vs. 38.5%), GA (primarily 39-39+6 

weeks: 44.6% vs. 41.5%), and pre-induction MBSs (predominantly score 4: 40.0% in 

both groups) were all observed to be homogeneous in both study groups. 

 The DFC group exhibited a significant temporal efficacy, with 60.0% of participants 

attaining active labour within 6 hours, compared to 26.2% in the IVM group (p<0.05). 

 The DFC group facilitated a more rapid delivery, with 78.5% of participants 

delivering within 12 hours compared to 70.8% in the IVM group, during the induction 

to delivery interval. 

 The DFC group had slightly lower caesarean rates (7.7% vs. 10.8%), while both 

methods achieved comparable vaginal delivery rates (89.2% vs. 87.7%). 

 The DFC group group necessitated significantly less additional induction agent, with 

64.6% requiring no misoprostol and 18.5% requiring one dose of misoprostol.  while 

both groups necessitated oxytocin augmentation (64.6% vs. 61.5%). 

 The IVM group was the sole group to experience FI, accounting for 42.9% of 

caesarean deliveries. The mechanical method did not exhibit any primary induction 

failures. 

 The incidence of meconium-stained amniotic fluid was considerably lower in the 

DFC group group (13.8% vs. 35.4%, p<0.01). 

 The DFC group demonstrated a higher rate of optimal APGAR scores, with 84.6% 

attaining this level compared to the IVM group's 78.5%. The rates of admission to the 

NICU were comparable (13.8% vs. 15.4%) in both the study groups. 

 The IVM group had a higher proportion of NICU admissions due to meconium-

related complications on comparison to DFC group (80.0% vs. 44.4%). 

 The safety profiles of both methods in the study were exceptional, with very minimal 

PPH (1.5% vs. 3.1%) and no other complications. 
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DISCUSSION 

This study helps us improve induction methods for this special group of pregnant women by 

looking at how well and safely intracervical DFC and IVM for IOL work in women who have 

already given birth.  The study makes it possible to compare things by using baseline factors 

that are similar, like age distribution, GA, and pre-induction cervical evaluations using MBS. 

The study found that mechanical induction using a DFC cut the time it took to go from 

induction to the active phase by a large amount compared to drug induction with misoprostol.  

Along these lines, only 26.2% of women in the IVM group were actively labouring within 6 

hours of being induced, while 60.0% of women in the DFC group were.  Researchers from 

Canada (Manly et al., 2020) looked at 195 women and found that women who were induced 

with a Foley catheter had significantly faster induction-to-delivery times (16.2 ± 9.2 hours vs. 

27 ± 14.8 hours, p<0.001) than women who were induced with prostaglandins. That is why 

our results are the same as those of these other studies. 
3
 These results show that mechanical 

induction methods give a consistent time advantage in multigravida, and this is true in a 

number of different places. 

Notable among our results is the fact that the group treated with DFCs needed fewer further 

interventions. Misoprostol was not necessary for 64.6% of the Foleys cohort, and of those 

who did need it, the majority (18.5%) only needed a single dosage. The IVM group, on the 

other hand, required a total of 64.6% more than two or three doses. These results are in line 

with those of an Indian study by Garg et al. (2022) that found that a single dose of IVM 

administered with an intracervical Foley catheter resulted in more efficient CR than multiple 

doses of misoprostol administered alone. The study included 120 women. 
14

 

With 78.5% of patients delivering within 12 hours compared to 70.8% in the IVM group, the 

DFC group showed a little temporal advantage in the total induction-to-delivery interval 

study. This disparity did not achieve statistical significance, but it does show a decrease in 

overall induction length that is clinically meaningful. The results of this study partially 

support the findings of Filho et al. (2010), a Brazilian RCT including 240 women, who found 

that the combination of a Foley catheter and oxytocin reduced the average time to delivery 

when compared to IVM (12.8 ± 6.2 hours versus 19.6 ± 11.3 hours, p<0.001). 
103

 A possible 
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explanation for the more noticeable temporal disparities might be because Filho's inquiry 

included both nulliparous and multiparous women, which is different from our study. 

In terms of delivery mode, both intervention approaches showed that vaginal birth was the 

preferred route with low rates of instrumental delivery. The rate for the DFC group was 

89.2%, and the rate for the IVM group was 87.7%. A study by Fox et al. (2011) looked at 

1,603 patients from 5 RCTs and found that the Foley catheter was linked to a lower risk of 

caesarean birth compared to IVM (7.7% vs. 10.8%; relative risk 0.72, 95% CI 0.52-0.98). 
85

 

Similarly, a meta-analysis of 2,702 women from 8 RCTs conducted by Kemper et al. (2021) 

indicated that the incidence of caesarean deliveries were similar when oral misoprostol was 

used compared to a Foley catheter (20% vs 22%, adjusted RR 0.92, 95% CI 0.82-1.04). 
77

 

Our research found that various groups had varied patterns of caesarean section indications, 

which is a really important result. There were no instances of main induction failure among 

the women who had CS in the DFC group; instead, these procedures were carried out because 

of foetal distress (60.0%) or labour not progressing (40.0%). In contrast, 42.9% of CS in the 

IVM group were due to FI, which is defined as the failure to produce sufficient CR or the 

commencement of labour despite the maximum dosage of misoprostol. Consistent with these 

results, Beta et al. (2013) found in a Polish retrospective analysis of 160 women that 

pharmaceutical procedures resulted in a higher rate of induction failure (6.8% vs 15.3%, 

p=0.03), whereas mechanical methods had a lower rate. 
86

Since our DFC group did not have 

any main induction failures, we may conclude that mechanical approaches, perhaps by 

dilating the cervix directly instead of depending on biochemical ripening processes, may 

provide more reliable CR in multigravida. 

One of the most noteworthy results of our research is the noticeably greater incidence of 

amniotic fluid stained with meconium in the IVM group (35.4% vs 13.8%, p<0.01). In light 

of the possible consequences linked to meconium-stained drinks, this significant difference 

has significant therapeutic implications. In a randomized controlled study including 491 

women, Levine et al. (2016) discovered that mechanical induction techniques were linked to 

lower rates of meconium passing than pharmacological approaches (15.7% vs 24.4%, 

p=0.04). Our results are in line with these findings. 
65

 The physiological difference between 

the two methods may be due to the fact that the prostaglandin-mediated uterine contractions 

of misoprostol may cause the foetus to react more negatively to the abrupt mechanical 

dilatation that the DFC achieves. 
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This idea is further supported by the varied pattern in the causes of NICU admissions. 

Although both groups had similar rates of NICU hospitalizations (13.8% for the DFC group 

and 15.4% for the IVM group), the IVM group had 80.0% of NICU admissions due to issues 

including meconium, whereas the DFC group had only 44.4%. Jozwiak et al. (2013) of the 

Netherlands also found that there were fewer cases of NICU admissions when Foley catheter 

induction was used instead of IVM (relative risk 0.82, 95% CI 0.65-1.04). However, their 

study did not specifically classify the causes of these admissions.
61

 

Importantly, compared to the IVM group, 84.6% of infants in the DFC group had optimum 

APGAR ratings, suggesting a trend toward better neonatal outcomes. Tarimo et al. (2022) 

conducted a machine learning analysis in Tanzania that found that misoprostol use was a 

significant predictor of low APGAR scores at five minutes. Their study included 1,884 

singleton vaginal deliveries following induction, and the adjusted odds ratio was 2.1 (95% CI 

1.2-3.7).
95

 Reducing uterine hyperstimulation, which has been linked to pharmacological 

induction medications, may explain why mechanical induction approaches are connected 

with better infant outcomes. 

PPH was uncommon in the DFC group (1.5% vs. 3.1% in the IVM group), and no additional 

problems were seen in either intervention group, indicating great maternal safety. These 

results are in line with those of a RCT conducted by Eikelder et al. (2016) in the Netherlands. 

In this RCT, which included 1,845 women, the researchers found that oral misoprostol and 

Foley catheter had similar maternal safety profiles. There were no significant differences in 

pregnancy complications, such as PPH (8.3% versus 7.1%, p=0.36). 
74

 

Both groups needed oxytocin augmentation at about the same rate (64.6% in the DFC group 

and 61.5% in the IVM group), suggesting that the two methods were equally effective in 

starting the labour process. This finding is a little different from what Tuuli et al. (2013) 

found in their study of 944 women in the US over time. When they used the Foley catheter to 

start labour, oxytocin was needed more often (87.1% vs. 62.8%, p<0.001) than when 

misoprostol was used.
67

 It is possible that the difference between our data and Tuuli's 

research, which only looked at women who had more than one pregnancy, is because Tuuli's 

study looked at both types of women. 

The special attention to the misoprostol dose pattern that was observed in our research. When 

misoprostol was necessary, the majority of individuals in the group that used the DFC as their 

main induction strategy only needed one dosage (18.5% of the entire cohort), and very few 
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needed more than one. The main IVM group, on the other hand, required a total of 64.6% 

more than two or three doses. According to this pattern, mechanical dilation may physically 

disturb cervical tissue and make prostaglandin receptors more accessible, creating an 

environment that makes the cervical mucosa more receptive to later prostaglandin injection. 

This finding is in line with what Priyadarshini et al. (2019) in India discovered in their 

comparative study of 200 women. They discovered that when misoprostol was combined 

with an intracervical Foley catheter, fewer doses of misoprostol were needed compared to 

when misoprostol was used alone (1.2 ± 0.4 versus 2.5 ± 0.8, p<0.001). 
105

 

There is mounting evidence that suggests combining mechanical dilatation with 

pharmaceutical augmentation, as seen in a portion of our research participants (35.4% who 

received a DFC with misoprostol). In a RCT involving 150 women, Aduloju et al. (2016) 

from Nigeria showed that using a Foley catheter in conjunction with IVM reduced the time it 

took from induction to delivery (8.4 ± 4.1 hours versus 14.6 ± 5.2 hours, p<0.001) and 

improved the outcomes for CR. 
16

 On a similar note, Orr et al. (2020) conducted a network 

meta-analysis of 70 RCTs involving 19,772 participants. They found that combining a Foley 

catheter with prostaglandins was more effective than using either method alone for a 

successful vaginal delivery within 24 hours (relative risk 1.35, 95% CI 1.24-1.47). 
24

 

Additional discussion is warranted in view of new material regarding the significantly greater 

meconium passage rate in the IVM group. Comparing misoprostol alone to an intracervical 

Foley catheter plus misoprostol resulted in substantially lower rates of meconium-stained 

amniotic fluid (relative risk 0.72, 95% CI 0.56-0.93), according to a systematic review and 

meta-analysis conducted by Yin et al. (2023). The trial included 12 RCTs with 3,178 

participants. 
70

 In line with our own findings, this study implies that mechanical approaches 

may have a physiological benefit in lowering foetal stress responses during IOL. One 

possible explanation is that mechanical techniques cause cervical dilatation more gradually 

than prostaglandins, which, especially at larger cumulative dosages, may cause more severe 

uterine stimulation. 

In terms of clinical efficiency, the fact that our DFC group did not have any main induction 

failures is a very noteworthy discovery. In a RCT of 110 women with foetal growth 

limitation, Chavakula et al. (2015) found that using a Foley catheter resulted in fewer 

unsuccessful inductions than misoprostol (5.5% vs 18.2%, p=0.04). This conclusion is in 

agreement with our observations. 
88

 One major therapeutic benefit of mechanical approaches 
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for improving induction procedures is their dependability in regularly starting the CR 

process, even when further augmentation is needed. 

Clinical Significance 

This study's results provide important information for improving IOL procedures for women 

who have given birth more than once. Significant implications for clinical resource use and 

patient experience arise from the observed efficiency of the DFC in promoting faster CR and 

transition to active labour (60.0% within 6 hours compared to 26.2% with misoprostol). This 

time savings has the ability to improve the allocation of resources on the labour ward in 

overcrowded obstetric units, shorten the total length of admissions, and lower cumulative 

drug exposure. 

The fact that the mechanical induction group did not have any main induction failures is a 

very important clinical result. It seems that the DFC group may provide more dependable 

induction of labour in multigravida individuals, as they eliminated unsuccessful induction as 

a caesarean rationale. However, overall, the rates of caesarean deliveries were similar across 

approaches. For patients with major comorbidities that increase surgical risks or in cases 

when a rapid birth is required but a caesarean section is preferred, this dependability may be a 

lifesaver. 

Among the most clinically relevant results of this research is the much-decreased frequency 

of meconium-stained amniotic fluid linked to mechanical induction (13.8% vs 35.4%, 

p<0.01). Neonatal outcomes may be profoundly affected by meconium aspiration syndrome 

and other possible consequences of meconium transit. The clinical significance of this 

difference is further underscored by the similar pattern of NICU admission aetiologies. In the 

IVM group, 80.0% of hospitalizations were related to meconium problems, whereas in the 

DFC group, the equivalent figure was 44.4%. Preferential use of mechanical induction 

techniques to reduce hazards may be especially helpful for clinicians caring for patients who 

already have risk factors for foetal compromise. 

Significant implications for drug exposure optimization arise from the fact that the 

mechanical induction group required fewer doses of misoprostol. This method significantly 

decreases cumulative prostaglandin exposure, as 64.6% of patients with DFCs do not need 

misoprostol and the majority of patients only require a single dosage. Patients with a history 

of fast labour, substantial uterine scarring, or prior uterine surgery may be at increased risk 
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for prostaglandin-associated complications, therefore this decrease may be especially helpful 

in these cases. 

Mechanical dilatation and pharmaceutical augmentation when required provides a clinically 

balanced technique that takes use of both treatments, as shown in this study's procedure. 

There is some evidence that the first mechanical dilatation makes the cervical environment 

more receptive to later prostaglandin delivery, which might optimize effectiveness while 

reducing drug needs. It is possible to tailor intervention titration according to clinical 

response using this sequential, adaptable method. 

Both procedures were shown to be quite safe for mothers, however the mechanical induction 

group had somewhat better newborn outcomes (84.6% with ideal APGAR scores compared 

to 78.5%), which might be good for the baby's health. Mechanical induction techniques may 

provide a more physiologically benign approach to labour onset in multigravida, maybe by 

avoiding the high uterine stimulation frequently linked with prostaglandins. This conclusion 

is supported by the lower meconium passing rates. 

All things considered, these results lend credence to the idea that a DFC placed 

intracervically is the way to go when inducing labour in multigravida patients, especially in 

cases when the mother and baby are concerned about a speedy CR, a safe beginning of 

labour, and the best possible outcome for the baby. 
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CONCLUSION 

This prospective comparative study demonstrates that intracervical DFC offers significant 

advantages over IVM alone for IOL in multigravida women. The DFC group exhibited better 

induction efficiency with significantly more rapid progression to active labour phase and 

modestly reduced overall induction-to-delivery intervals compared to IVM group. While both 

methods achieved comparable vaginal delivery rates, the DFC group demonstrated a slightly 

reduced caesarean section rate. In the present study, the incidence of meconium-stained 

amniotic fluid was significantly higher in the misoprostol-only group (35.4%) compared to 

the Foley catheter induction group. Regarding maternal and neonatal outcomes, our findings 

demonstrated excellent safety profiles with both induction methodologies, though with 

notable advantages for the mechanical approach. The DFC group exhibited lower rates of 

PPH and improved neonatal outcomes with 84.6% of neonates achieving optimal APGAR 

scores compared to 78.5% in the IVM group. Additionally, when NICU admission was 

required, the aetiology was less frequently related to meconium complications in the DFC 

group. In this study, among multiparous women who underwent induction of labour, the use 

of intracervical DFC was found to be more effective and preferable compared to misoprostol, 

suggesting that it should be considered the method of choice.  
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STRENGTH OF THE STUDY 

Maternal age, GA, and pre-induction cervical evaluation using MBS were all statistically 

equal in all groups, confirming the thorough uniformity of baseline data. This consistency in 

methodology reduces the likelihood of confounding factors that can invalidate comparisons. 

Compared to single balloon procedures, the use of a DFC is a technological improvement that 

might lead to improved mechanical dilation effectiveness. A multi-dimensional efficacy 

evaluation is provided by the study's thorough outcome assessment, which includes metrics 

for maternal outcomes, APGAR scores, rates of NICU admission, and specific reasons for 

hospitalization, among other things.  
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RECOMMENDATIONS 

Several suggestions for future clinical and scientific work are derived from the results of the 

study. When quick CR is needed or when limiting the danger of meconium-stained amniotic 

fluid is clinically relevant, the ideal induction approach for multigravida women is an 

intracervical DFC. For optimal efficiency and safety profiles, it may be best to use a 

progressive induction strategy that starts with mechanical means and then moves on to 

pharmaceutical augmentation if necessary. RCTs with higher sample sizes that are able to 

distinguish between maternal and newborn complications should be the primary emphasis of 

future studies. In order to get important health economic insights, studies should compare, 

and contrast induction strategies based on cost-effectiveness indicators and patterns of 

resource consumption. Important patient-centered metrics are presently underrepresented in 

the literature; thus, it would be beneficial to investigate patient-reported outcomes such as 

satisfaction, pain perception, and psychological effect of various induction regimens. 

Furthermore, to further optimize protocols, studies should investigate the ideal sequential 

timing of mechanical and pharmacological approaches in mixed protocols. Finally, there are 

important gaps in our understanding of how to manage clinically problematic induction 

settings that may be filled by doing RCTs that focus on high-risk subpopulations that were 

not part of this analysis.  
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SUMMARY 

 This prospective comparative study investigated the efficacy and safety profiles of 

intracervical DFC versus IVM for IOL in multigravida women.  

 The study was conducted at RL Jalappa Hospital and Research Center, Kolar, over an 

18-month period, enrolling 130 multigravida women (gravida 2-3) with term 

pregnancies (37-42 weeks) requiring IOL. Participants were allocated to either Group 

A (n=65, DFC) or Group B (n=65, IVM) using an alternate assignment methodology.  

 Both groups demonstrated comparable baseline characteristics including maternal 

age, GA, and pre-induction cervical assessment via modified Bishop scoring, 

establishing methodological homogeneity and minimizing potential confounding 

variables. 

 Results demonstrated significantly shorter induction-to-active phase intervals in the 

mechanical induction group, with 60.0% of participants achieving active labour 

within 6 hours compared to 26.2% in the IVM group.  

 Total induction-to-delivery intervals were also more favourable in the DFC group, 

with 78.5% delivering within 12 hours versus 70.8% in the IVM group.  

 The DFC group required substantially fewer misoprostol doses, with 64.6% requiring 

none, 12 cases required only a single dose (18.5%), with decreasing frequencies 

requiring multiple doses (2 doses: n=5, 7.7%; 3 doses: n=2, 3.1%; 4 doses: n=4, 

6.1%). In Group B, where misoprostol was the primary induction agent, the most 

common requirement was 2 doses (n=22, 33.8%), followed closely by 3 doses (n=20, 

30.8%), with fewer patients requiring only 1 dose (n=18, 27.7%) or the maximum 4 

doses (n=5, 7.7%). 

 Mode of delivery analysis revealed similar vaginal delivery rates (89.2% vs. 87.7%), 

with slightly lower caesarean rates in the DFC group (7.7% vs. 10.8%). Notably, 

caesarean indications differed significantly between groups, with FI occurring 

exclusively in the IVM group (42.9% of caesarean deliveries) and no cases in the 

DFC group. This finding suggests greater reliability of mechanical methods in 
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consistently initiating the labour process, even when subsequent augmentation is 

required. 

 Maternal safety profiles were excellent in both intervention groups, with low rates of 

PPH (1.5% vs. 3.1%) and no other complications observed. 

 The most striking finding was the significantly lower incidence of meconium-stained 

amniotic fluid in the DFC group (13.8%) compared to the IVM group (35.4%, 

p<0.01). This substantial differential has important clinical implications given the 

potential complications associated with MSL.  

 The analysis of NICU admission requirements demonstrates comparable outcomes 

between both induction methodologies. In Group A, 9 neonates (13.8%) required 

NICU admission compared to 10 neonates (15.4%) in Group B. 

 Meconium-related complications constituted 80.0% of NICU admissions in the IVM 

group compared to 44.4% in the DFC group, suggesting that pharmacological 

induction may be associated with increased foetal stress responses compared to the 

more gradual mechanical dilation achieved with DFC. 

 Neonatal outcomes demonstrated a trend toward improved APGAR scores in the DFC 

group (84.6% with optimal scores vs. 78.5%), though this difference did not reach 

statistical significance.  

 The mechanical method offers advantages in induction efficiency, reliability of labour 

initiation, reduced caesarean rates from FI, and significantly lower rates of 

meconium-stained amniotic fluid.  
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LIMITATION 

While 130 participants (65 in each group) is a sufficient number to draw valid conclusions 

about the main outcomes, it may not be large enough to discern differences in less common 

secondary outcomes such maternal problems. While the alternative assignment process does a 

good job of maintaining equal group sizes, it is not as robust as genuine randomization and 

might introduce selection bias. It may be difficult to apply the results to other healthcare 

systems due to the study's single-center design, which may have distinct patient 

demographics and clinical practice patterns. Because the treatments were not blinded, 

healthcare practitioners and participants might have been vulnerable to performance and 

detection bias when evaluating subjective results. 

Although the study followed sound methodology, it does not apply to high-risk pregnancies 

that are clinically difficult and may require optimal induction protocols, such as those with 

abnormal foetal presentations, prior caesarean deliveries, multiple gestations, or growth 

restriction. We do not know much about the possible developmental effects of various 

induction techniques since there was no long-term neonatal follow-up. Lastly, the study's 

practical clinical application may have been improved by a cost-effectiveness analysis 

comparing the groups' resource use. This is especially important in healthcare settings with 

limited resources, where optimizing efficiency is of the utmost importance.  
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ANNEXURE 

PATIENT INFORMATION SHEET 

TITLE: COMPARISION OF INTRACERVICAL DOUBLE FOLEYS CATHETER VS 

INTRAVAGINAL MISOPROSTOL ALONE FOR INDUCTION OF LABOUR IN 

MULTIGRAVIDA. 

 

Study location: R L Jalappa Hospital and Research Centre 

attached to Sri Devaraj Urs Medical College, Tamaka, Kolar. 

DEPARTMENT OF OBSTETRICS AND GYNECOLOGY. 

 

 Details-In patients presenting beyond 37 weeks gestation, induction of labour will be done 

with either 25μg intravaginal misoprostol or double foleys with misoprostol. 

 

 Patients in this study will have to undergo complete general physical examination, 

obstetric examination, routine blood investigations such as complete blood count, viral 

serology, urine routine and random blood sugar levels. To assess the fetal wellbeing a 

cardiotocograph and an obstetric ultrasound with biophysical profile will also be done. 

 

 If you agree to participate in the study, we will collect information (as per proforma) 

from you or a person responsible for you or both. Relevant history will be taken. This 

information collected will be used only for dissertation and publication. 

 

 There is no compulsion to agree to participate.you are requested to sign/provide thumb 

impression only if you voluntarily agree to participate in the study. All information 

collected from you will be kept confidential and will not be disclosed to any outsider. 

 
 

 Your identity will not be revealed. You will not reveive any monetary benefits to 

participate in this research. This informed consent document is intended to give you a 

general background of study. Please read the following information carefully and discuss 

with your family members. You can ask your queries releated to study at any time during 

the study. 
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 If you are willing to participate in the study you will be asked to sign an informed 

consent form by which you are acknowlwdging that you wish to participate in the study 

and entire procedure will be explained to you by the study doctor. 

 

 You are free to withdraw your consent to participate in the study anytime without 

explanation and this not change your future care. 

 
 

 For any further clarifications you are free to contact the investigator. 

 

Principal investigator: 

 Dr. T.N.A.Asritha 

Choudhary.  

Mobile no: 7337325739. 

, 
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 PATIENT INFORMED CONSENT FORM 

SRI DEVARAJ URS MEDICAL COLLEGE & RESEARCH CENTRE, 

TAMAKA, KOLAR 

 

COMPARISION OF INTRACERVICAL DOUBLE FOLEYS 

CATHETER VS INTRAVAGINAL MISOPROSTOL ALONE FOR 

INDUCTION OF LABOUR IN MULTIGRAVIDA. 

 

• I Mr./Mrs.  have been explained in my own understandable language, that I will 

be included in a study which is “COMPARISION OF INTRACERVICAL DOUBLE 

FOLEYS CATHETER VS INTRAVAGINAL MISOPROSTOL  

ALONE FOR INDUCTION OF LABOUR IN MULTIGRAVIDA have been explained 

that my clinical findings, investigations findings will be assessed and documented for study 

purpose. 

• I have been explained my participation in this study is entirely voluntary, and I can 

withdraw from the study any time and this will not affect my relation with my doctor or the 

treatment for my ailment. 

• I have been explained about the interventions needed possible benefits and adversities due 

to interventions, in my own understandable language. 

• I have understood that all my details found during the study are kept confidential and while 

publishing or sharing of the findings, my details will be masked. 

• I have principal investigator mobile number for enquiries. 

• I in my sound mind give full consent to be added in the part of this study. 

 

Signature of the patient:                                                      Signature of the witness: 

Name:                 Name: 

                Relation to patient: 

Date:                 Date: 

Place:                 Place:  
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Investigator signature: 

 

(Signature & Name of Pt. Attendant) (Signature/Thumb impression 

& Name of patient) (Relation with patient) 

 

Witness 1: 

 

Witness 2: 
 

 

                                            (Signature & Name of Research person /doctor) 
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 PROFORMA 

 

 

Personal Details: 

NAME: 

 

 

AGE: 

 

 

IP NO.: 

 

 

DATE OF ADMISSION: 

 

 

DATE OF DELIVERY: 

 

 

DATE OF DISCHARGE: 

 

 

OBSTETRIC SCORE: 

 

 

ADDRESS: 

 

 

PHONE NO: 

 

 

BOOKED/ UNBOOKED: 
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LMP:  

 

EDD: 

 

 

GESTATIONAL AGE: 

 

 

CHIEF COMPLAINTS: 

 

 

OBSTETRIC HISTORY: 

           

           PRESENT PREGNANCY: T1 

                                                                                      T2 

                                                                                      T3 

                                            MARITAL H/O:NCM/CM 

 

MENSTRUAL H/O: 

 

 

PAST HISTORY: 

 

 

FAMILY HISTORY: 

PERSONAL HISTORY: 

 

 

GENERAL EXAMINATION: 

 

 

SYSTEMIC EXAMINATION: 
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PALLOR/ICTERUS/CYANOSIS/CLUBBING/LYMPHADENOPATHY/EDEMA. 

CVS: 

RS: 

 

VITALS: 

 

 

PR- 

 

 

BP- 

 

PER ABDOMINAL EXAMINATION: 

DIAGNOSIS: 

 

 

INDICATION FOR INDUCTION: 

 

 

DATE & TIME OF INDUCTION: 

 

 

PV & MODIFIED BISHOP SCORE: 

 

 

REVIEW PV &MODIFIED BISHOP SCORE: 

 

INDUCTION TO ACTIVE PHASE INTERVAL: 

 

 

INDUCTION- DELIVERY INTERVAL: 

         OYTOCIN ACCELERATION:YES /NO: 

         DATE AND TIME OF DELIVERY: 
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WOMEN DELIVERED: <24HOURS / 24 - 48HOURS / >48HOURS 

 

 

MODE OF DELIVERY: LABOUR 

/ FORCEPS/ VACUUM / CAESAREAN 

 

INDICATION FOR CAESAREAN: FAILED INDUCTION/ FETAL DISTRESS 

/ NON PROGRESS OF LABOUR 

BABY DETAILS: 

 

 

MALE/ FEMALE 

 

 

BIRTH WEIGHT: 

 

 

APGAR SCORE: 1’ - 5’ – 

 

 

NICU ADMISSION: YES / NO, IF YES REASON FOR ADMISSION 

 

 

PN STAY AND FOLLOW UP: 
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            : 

•  ಧ  ಯನದ      :           ದ        ಸವ      

  ದ            ಸ  ª                    ಯ ಯ 

    VS        ನ          ª   ́Y               

•  ಧ  ಯನದ ಸಥ ಳ:                      ಸ  ರ    ,   

  ´Y      ವ       ª  ದಯ   ಯ  ಯ   ,    ರ. 

•  ಧ  ಯನ ಸಥ ಳ:             ಸ            ಧ ನ

          ´Y      ವ       ª  ದಯ   ಯ  ಯ   , 

   ,    ರ 

•  ವರ  -37  ರ       ವಸಥ ಥ ಯನ ನ  ´Y     ದ         , 

   ಯ        ದ ಯನ ನ 25μg 

       ನ             ಥ               Ø         ಸನ 

  Ø         3  . 

• ಈ  ಧ  ಯನದ              ª    ನಯ     ಩´Y         ´ , 

       ಩´Y         ´ ,      ª ರ  ದ    ,  ರ  ಸಥ 

    ,       ದ Øನ      

        ರ  

ದ ಸ        

   ನಯ ರ  ಩´Y         ´     ಳ        ಯ     3  .        ´ 

  ´Y     ವನ ನ     ª ಸ  

 ಯ                                   3     Ø      

  ಯ     ª ರ    ನ ನ ಸಹ        3  . 

•  ´Y       ಧ  ಯನದ      ಸ  ಩    ದ ,            ದ 

 ಥ          ದ  ಥ              ರ   ವ ವಯ   

  ದ    ಯನ ನ (      ª      ಯ  ರ)      ಸ      ´Y     . 

        ಸವನ ನ        ಳಳ    .        ದ ಈ 

   ಯನ ನ                          

 ಳಸ     3  . 
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•     ಸ  ಩     ಳಳ          ಯ    .  ´Y      ಸವ 

       ´Y    ರ   ದ  ಧ  ಯನದ      ಸ  ಩  ಩   

          ರ ನ     ನ ನ  ಸ     / ದ ಸ      ನ ನ 

   ಸ   .         ದ     ಸ ದ     ª    ಯನ ನ 

 ಩       ಸ     3           ಹರ ನವ             

ಸ   Ø   . 

•         ನ ನ            ಸ   Ø   . ಈ    ಧ ನ ಯ        ಸ  

 ´Y            3 

  ´Y    ಯ        ನ  ನ ನ   ಩     Ø   . ಈ   ವ   ಳಳ 

ಸ    ಯ   ಯ ಯ           ನಯ  ಧ  ಯನದ   3 

 ಯನ ನ  ´Y            ´Y     ಸ   . ದಯ     ಳ ನ 

   ಯನ ನ         ದ ಓØ          ಯ        ಸದಸಯ 

 Ø        .  ಧ  ಯನದ ಸ ಯದ      ಸ ಯದ    ಧ  ಯನ   

     ದ          ನ   ನ ನ  ´Y       ಳ    

•  ´Y       ಧ  ಯನದ      ಸ    ದ         ವ   ಳಳ 

ಸ    ಯ ನ    ಸ          ನ ನ  ಳ     3       

 ದರ      ´Y       ಧ  ಯನದ      ಸ   ಯಸ  3   ´Y      

    ಩      ಳ  3   ´Y               ª  ಯ  

  ಧ ನವನ ನ  ಧ  ಯನ  ದಯ        ವ ಸ     . 

•  ವರ           ಸ ಯದ    ಧ  ಯನದ  

    ಸ      

಩     ಯನ ನ   ಩   ಯ   Ý      ಸವ        Ø   ́Y             

         ದ  ಯ ಳ ಯನ ನ  ದ  ಸ  Ø   . 

•          ನ ಸ       ´Y     ರ           ´Y       ನ    ಯ 

 ಯನ ನ    ಸ       Ø   ´Y     . 

 

•      ಧ ನ  ನ    ಯ  :  .   .  . .              ಯ : 

7337325739.     . 
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•             ವ    ರಸ   ದಯ   ಯ  ಯ           ಧ ನ    ,     , 

   ರ 

•          ದ       ಸವ       ದ            ಸ  ª   

                 ಯ ಯ     VS        ನ          ª 

                   •    ಯ ಩      

•       ರ      ಯ : 

 

•  ನನ      ನ    ಯನ ನ ಓØ              ಥ   ದನ ನ ನನ  

ಓದ        ನನ  ಸವ         ವ    ಯ  

 ನನ   ವ ಸ   .  ದರ    ´       ನ   ನ ನ  ಳ  ನನ  

 ವ ಯ          ನನ   ದ           ನ     ನನ   ಩ ಩       3 

 ಸ   .  ಧ  ಯನದ ಸ ಯದ       ಸ ಯದ    ಩    

 ಯನ ನ     ಸ ವ  ಥ   ದನ ನ       

    ಳ ವ ಹ   ನ ನ  ನನ  Ø   

                 ನನ        ಯ        

        ಯ            Ø       ಈ   ವ   ಳಳ ಸ      

ನ  ಯ      ಯನ ನ         ಯ  

      ಯನ ನ    ಸ ವವ   ದ ಸ   . 

 

•  ನನ                  . ಈ  ಧ  ಯನದ      ಸ   ನನ  

ಸವ              ರ   ದ ಸ    ಸ              

 

•  ನನ                  . ಈ  ಧ  ಯನದ  

    ಸ   ನನ ಸವ              ರ   ದ 

ಸ    ಸ              

 

 

• ಩    .     ನ ಸ       ಸ ) 
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(ಸ /      ರ ನ              ಯ  ಸ ) (    Ø ನ   ) 

 

 

•     1: 

 

•     2  

 

(   ಧ ನ ವಯ  / ದಯ ರ ಸ       ಸ ) 

 


