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ABSTRACT
Background: Induction of labour (IOL) is most common intervention in
obstetrics, especially in Indian tertiary care settings, often involving the
use of vaginal misoprostol due to its cost-effectiveness and efficacy.
However, concerns exist regarding its association with meconium stained
liquoor (MSL), a potential indicator of foetal compromise.
Objective: To determine the incidence of meconium-stained amniotic
fluid (liquor) in women who are induced with vaginal misoprostol, and
assess its impact on caesarean section rates, neonatal outcomes such as
NICU admission, and other foetomaternal complications.
Methods: A prospective hospital-based study was conducted from
February 2024 to June 2025, enrolling 61 women undergoing labour
induction with vaginal misoprostol at RL Jalappa Hospital. Patients were
monitored for cervical ripening, labor progression, fetal status, and
delivery outcomes. Data on the APGAR scores, NICU admissions, and
maternal complications were colected. Statistic analysis was then
conducted using SPSS v26.0, with p<0.05 considered significant.
Results: MSL was observed in 19.7% of cases. VVaginal delivery occurred
in 80.3% of women, with 19.7% requiring emergency LSCS—mostly due
to fetal distress. NICU admission was needed in 32.7% of neonates, with
RDS and birth asphyxia being the most common complications. Despite

MSL presence, the association with adverse neonatal outcomes was not



statistically significant. Maternal complications included PPH (19.7%),
cervical and perineal tears.

Conclusion: Vaginal Miisoprostol is proven effective for labour
induction even in women those with unfavourable cervices. Although
meconium-stained liquor was relatively common, it did not significantly
impact neonatal outcomes when managed appropriately. Close
intrapartum monitoring is crucial to optimize maternal and foetal safety.
Keywords: Misoprostol, Labor induction, Meconium-stained liquor,
Fetal distress, Vaginal delivery, Neonatal outcomes, Cesarean section,

Postpartum hemorrhage

INTRODUCTION

Induction of Labour (IOL) is a widely performed Procedure in
obstetrics in India, which is defined as the initiation of uterine contractions
artificially before their onset spontaneously, with the goal to achieve
vaginal delivery. As per the WHO(World Health Organization), the
average Global rate of IOL is approximately 10%, although in countries
like India, rates can vary significantly depending on institutional protocols,

healthcare access, and urban—rural disparities'?. In tertiary care centers across

India, IOL is a common intervention, particularly in government and teaching

hospitals where high-risk pregnancies and referrals are frequent.

IOL is generally recommended when the risks of continuing the

pregnancy outweigh those with intervention, with common indications for



induction including post-term pregnancy, Gestational Hypertension,
Oligo-hydramnios, Intrauterine Growth Restriction
(IUGR)Premature Rupture Of Membranes (PROM)3. Given the

diversity of clinical conditions across Indian obstetric populations, the decision to induce

labour must be made through a shared decision-making process that
considers the clinical scenario, patient preference, and institutional
resources*>.

The pharmacological agent misoprostol, a E; type of Prostaglandin
analogue, is widely used for ripening of cervix and induction of labour
due to its low cost, thermostability, and multiple routes of
administration—particularly the vaginal route, which is favoured for its
prolonged uterotonic action and efficacy in low-resource environments®-
8 However, despite its effectiveness, concerns have been raised regarding its
association with Meconium-Stained Liquor (MSL), a potential marker
of Foetal distress, particularly in primigravida and women with
Unfavourable cervices.

Several Indian studies have reported increased incidence of MSL
following vaginal misoprostol induction, especially in term pregnancies
with oligohydramnios or poor Bishop scores. Despite the elevated
occurrence of MSL, some researchers argue that with appropriate fetal
monitoring and timely intervention, maternal and neonatal outcomes
remain favourable.

Given the high volume of labor inductions across Indian healthcare

institutions and the frequent use of vaginal misoprostol, further study is



essential to clarify the relationship between misoprostol, MSL, and feto-
maternal outcomes. This study aims in investigation of the occurrence of
Meconium stained liquor and its impact over neonatal and maternal
outcomes in pregnant women induced with vaginal misoprostol in labour,
with the goal of contributing to evidence-based practices that enhance

maternal and perinatal care in the Indian context.

OBJECTIVES OF STUDY

1. TO study the Incidence of meconium-stained liquor In misoprostol

induced labour
2. To study the intervention rate Of Caesarean section in patients wiith
Meconium-stained liquor in vaginal misoprostol induced patients
3. To study the incidence of foetal distress, non stress test variations,
foetal outcomes such as Neonatal Intensive Care Unit admission

rates



REVIEW OF LITERATURE
INDUCTION OF LABOUR

Induction Of Labour (IOL) is a commonly practiced intervention in
obstetrics globally® . It’s often indicated when continuing the pregnancy

presents a higher risk for mother, foetus or for both®. in such cases, delivery
is planned in a woman-centered approach with proper counseling and involvement of the

mother in the decision-making process!:12. The decision to induce labour should
ideally be made by the most experienced obstetrician available, after
discussion with the care team. Importantly, once IOL is initiated, the
pregnancy is considered high-risk and requires close monitoring
throughout labour and delivery™®.
Epidemiology

The global rate of IOL varies significantly across regions and is on
the rise. The IOL rate has increased from 29.4% in 2016-2017 to 31.6%

in 2017-2018*3. This rise is largely attributed to advancements in maternal-



fetal medicine, increasing maternal age, and socioeconomic influences4-

16 A wHO global survey also highlighted unmet needs for IOL, especially in resource-

limited settings, where average rates hover around 4.4%?*’.

Definitions

Induction of Labour (IOL): Artificial Initiation of contractions of
uterus at or after foetal viability, performed when benefits of
delivery outweigh risks of pregnancy continuation®®.

Successful 10OL.: It is defined as achieving vaginal delivery with in
24-48 hours™®.

Failed 10L: According to NICE guidelines, failure occurs when a
full cycle of IOL does not initiate contractions?. some define it as failure
to develop adequate contractions after 6—-8 hours of maximum oxytocin
administration??.

Cervical Ripening: Biochemical and structural changes in the
cervix, leading to softening, effacement, and dilation, increasing the
chances of vaginal delivery. This may occur naturally or be induced
pharmacologically or mechanically?223,

Tachysystole: More than five contractions occurring in 10 minutes
over a 30-minute window period, with or without foetal heart rate
changes?*?>.

Hypertonus: It is defined as the uterine contractions lasting longer
than two minutes without any fetal heart changes, indicating

increased intrauterine pressure®*.



« Hyperstimulation: Hypertonicity or Tachysystole accompanied by
abnormal foetal heart rate patterns. This word hasbeen replaced with
more precise terminology?°.

Understanding the Onset of Labour

Labour onset remains a complex physiological event not yet fully
understood. Despite advances in research, the mechanism behind
spontaneous labour and the variability in timing across individuals

remains unclear, complicating the planning and execution of 10L2*. Labour
typically begins with a cascade of biochemical signals that promote cervical ripening,

membrane rupture and increased Uterine contractility, leading to fetal expulsion?®.

Spontaneous labour is influenced by signals originating from the fetus,
placenta, membranes, and maternal system, acting through paracrine and
autocrine hormones. Progesterone withdrawal mediated by an altered
balance of progesterone receptor isoforms (increased PR-A relative to PR-
B), promotes transcription of the named contractile proteins like

connexin-43 (CX43), enhancing myometrial gap junction formation?6-28,

Oxytocin receptor expression increases with gestation, promoting uterine contractions
through intracellular calcium release?®. Prostaglandins particularly PGE2 and PGF2q,

play critical roles by activating Calcium channels and initiating myometrial
contractility. Inflammatory responses, including infiltration by leukocytes
and cytokine release (notably IL-1p), further facilitate labour initiation by
promoting uterine contractility and cervical changes?®27:2°,

Indications and Contraindications for IOL

The decision of labour induction must be based on clinical
judgment, weighing the risks and benefits. A shared decision making
approach involving the woman and her care team is essential. Proper
counseling about the indications, risks, methods, and expectations is
necessary before obtaining informed consent.



Common Indications for IOL 20:2°

Post-term pregnancy (>42 weeks)

Late term (41-42 weeks)

Eclampsia or Pre-eclampsia (>37 weeks)
Gestational or Chronic hypertension
Diabetes (pre-existing or gestational)
IntraUterine Growth Restriction (IUGR)
Intrauterine Fetal demise (IUFD)
Oligohydramnios or chorioamnionitis
Premature rupture of membranes (PROM)
Obstetric cholestasis

Multiple pregnancies (at defined gestational limits)

Absolute Contraindications?31,

Patient refusal

Classical caesarean scar or prior full-thickness uterine surgery
Multiple previous caesarean sections

Malpresentations of the foetus(e.g., breech presentation, transverse
lie)

Placenta previa or vasa previa

Genital herpes infection

Invasive malignancy of cervix

Relative Contraindications:



e Previous stillbirth

e Suspected macrosomia

e Maternal or caregiver request

e One prior lower segment caesarean section (LSCS)

Preinduction Cervical Assessment

The Bishop score is a key clinical tool used to evaluate cervical readiness
prior to the initiation of labour induction (IOL). This scoring system helps
predict the likelihood of successful IOL by assessing cervical
characteristics such as dilation, consistency, effacement, position, and
foetal station3-3". Attempting I10L without proper Bishop score assessment may lead
to failed induction, as the cervix typically remains firm and non-compliant
throughout pregnancy until it begins to ripen in preparation for labour.
Cervical ripening is a physiologic Process involving effacement and
dilation of the cervix. It precedes both spontaneous and medically induced
labour and results from complex biochemical re-modelling. The cervix
consists of connective tissue types including collagen fibre types I, |11,
and 1V, Elastin fibre, vasculature, fibroblasts, and smooth muscle3!32.

Biochemistry of Cervical Ripening

Cervical re-modelling is marked by enhanced vascularization,
hypertrophy of stromal and glandular tissues, and an inflammatory
response characterized by cytokine activity and increased
metalloproteinase (MMP-2 and MMP-9) production. These enzymes
degrade cervical Collagen, while a shift in extracellular matrix
composition—specifically, a decrease in proteoglycans and increase in
glycosaminoglycans—reduces tissue rigidity and enhances cervical

compliance®. Cyclooxygenase-2 (COX-2) expression increases locally,



elevating prostaglandin levels (PGE2 and PGF2a), which stimulate
collagen breakdown, increase hyaluronic acid, promote leukocyte
infiltration, and enhance local interleukin-8 levels. Nitric oxide synthase
(iNOS) produce nitric-oxide(NQO) also contribute in ripening through its
role in activating MMPs32-3,

Bishop Score

Initially proposed by Dr.Edward Bishop in 1964, the Bishop score has
evolved through several modifications. The modification by Calder
replaced effacement of the cervix with length of cervix and evaluates
cervical dilation, length, station, consistency, and position with a
maximum score of 12. A score >6 is considered favourable for
induction323%37  Recent studies suggest that a higher Bishop score (8-10)
Is associated with significantly higher success rates for IOL than scores
between 6 and 7% Additionally, transvaginal ultrasound for cervical length
assessment may offer better predictive value than the Bishop score, though it is not
routinely used in practice®.

Table 1. Calder modification of Bishop Score 3637

Cervical
0 1 2 3
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Dilation of

_ 0 1-2 3-4 >4
cervix (cm)
Length of

_ >4 3-4 1-2 <1
cervix(cm)
Station of

_ -3 -2 -1/0 +1/+2

Presenting Part




Consistency of

_ hard Average Smooth | —
cervix
Cervical Posteri _ _

N Mid/Anterior |— —
position or

Induction of Labour Checklist
A standardized checklist for IOL enhances patient safety, ensures
preparedness, and helps prevent complications. This should include:
e Patient identification and bio data
e Consent after clear explanation
e (Gestation age confirmation
e |OL indiication
e Results from routiine investigations
e Coexisting medical conditions
e Bishop score
e Latest ultrasound (including fetal weight and placental location)
e Admission cardiotocography (CTG)
e Selected method for IOL
* Responsible clinician's documentation*®
Agents for ripening of cervix and induction
Agents for ripening of cervix are broadly categorized into:
e Pharmacological

e Mechanical



e Combination approaches

Prostaglandins

Prostaglandins are among the most accepted and widely used agents

for both cervical ripening and labour induction. However, there is a small

risk for incidence of Tachysystole and foetal heart rate abnormalities*®. in

2017, FIGO released updated misoprostol dosing guidelines across various obstetric and

gynaecological applications, endorsed by the Safe Motherhood and New

born Health Committee?!.

Table 2. Cervical ripening and induction agents

Pharmacological

Mechanical

Combination

Prostaglandins (PGE2

Transcervical

Transcervical catheter

Hygroscopic Dilators

_ catheters (Foley, _

- Dinoprostone) + Prostaglandins
Cook)

Prostaglandin E1 | Extra-amniotic saline | Transcervical catheter

(Misoprostol) infusion + Oxytocin

_ Stripping of

Oxytocin
membranes
Laminaria or




Misoprostol (Prostaglandin E1)
Background and Clinical Use

Misoprostol, a synthetic analogue of prostaglandin E1, was initially
developed to treat and prevent gastric ulcer. In the mid-1980s and early
1990s, it was observed that misoprostol induces contractions of uterus

when administered orally in early pregnancy*°. Later studies confirmed its
efficacy for inducing abortions in the first and second trimesters via intra vaginal

administration***°. In 1987, Mariani Neto et al“. used oral misoprostol for induction
of labour in women with intrauterine foetal demise and un-ripe cervices,
reporting a successful termination in all cases with minimal side effects.

This set the foundation for broader clinical use in labour induction.

FIGURE 1. CHEMICAL STRUCTURE OF MISOPROSTOL

Subsequent studies, including one by Margulies, validated its
effectiveness intra-vaginally for labour induction in the third trimester?’.
Sanchez-Ramos conducted a U.S.-based randomized trial comparing intra-
vaginal misoprostol (50ug) with intravenous oxytocin, demonstrating a
significant short induction-to-delivery interval in those induced with

misoprostol group48. A meta-analysis of eight trials further showed reduced

caesarean rates and increased delivery within 24 hours using vaginal misoprostol*®,
findings reinforced by several later controlled trials and meta-analyses*®-52,

Mechanism of Action
Chemically, Misoprostol is a methyl ester derivative of PGEL1,

which converts into its active form, misoprostol acid, after enzymatic



cleavage®3®. It interacts with EP receptors (EP1-EP4) of the G protein—coupled
receptor family, modulating uterine contractility. EP, and EP4 promote
smooth muscle relaxation, while EP; and EP3 contribute to muscle
contraction through intracellular calcium mobilization or cAMP

inhibition®®.

Pharmacokinetics

Misoprostol can be administered via Various routes: Oral, Vaginal,
Rectal, or Sublingual. Pharmacokinetics vary with administration. Oral
use peaks rapidly between 12—-60 minutes, with plasma levels declining
by 120 minutes. VVaginal application peaks between 60—-120 minutes and
maintains levels longer. Sublingual administration achieves the highest
plasma concentration but lacks a fully standardized dosage or safety
protocol®® .
Figure 2. Effect of prostaglandins on the Myometrium
Dosage and Administration

Misoprostol 1s available in 100 and 200ug tablets. Despite being
“off-label” for obstetric use, it is routinely administered by splitting
tablets into 25-50 ug doses. Vaginal administration of 25ug every 3—6

hours is recommended by ACOG®’ and WHO® . Oral regimens suggest 25-50ug
every 2—4 hours®. Although higher doses have been used, they are associated with

increased uterine tachysystole and are generally discouraged®. misoprostol is also

available in various forms, including oral titrated solutions®?, buccal, sublingual, rectal
suppositories, and slow-release vaginal inserts®2.

Figure 3. Slow-release misoprostol insert to time for vaginal delivery



Effectiveness

Strong evidence, including two network meta-analyses®®, supports
misoprostol’s efficacy for cervical ripening and induction of labour. Low-dose
vaginal misoprostol (2550 pg) shows the highest likelihood of achieving
vaginal delivery within 24 hours. Comparative data on different dosing
protocols and routes indicate minimal differences in caesarean rates but
suggest a shorter delivery interval with vaginal misoprostol®*.
Complications and Safety

High dosage of Misoprostol may cause Uterine tachy-systole and

increased meconium-stained amniotic fluid®®. Uterine rupture, has also been
reported particularly in those women with prior caesarean deliveries, prompting ACOG to

advise against its third-trimester use in these patients®®. common side effects
such as fever and diarrhoea, are rare at the doses used for induction.
Table 3. Cervical Ripening Method: Misoprostol (PGE1 Analogue)

Route(s) Dose Options

Vaginal, Buccal, Oral 25-50 mcg every 4-6 hours

o Associated with short labour durations and no increase in
hyperstimulation of uterus or amniotic fluid staining with meconium
in nullipara patients compared to dinoprostone®’.

« A regimen with single dose before initiating oxytocin is acceptable
only for patients with a Bishop score more than 4 after first dose, or

in multipara individuals®®.



« In nullipara individuals, vaginal dose may require repitation up to
7 doses until the Bishop score reaches at least 8%,

« When available, oral solution (25 mcg every 2 hours) is better when
compared to dinoprostone or oxytocin in reducing caesarean birth
rates without increasing uterine hyperstimulation®® .

« Buccal administration is inferior to vaginal dosing in terms of
labour duration, caesarean rate, and foetal outcomes when
membranes are intact®®,

e Contraindication is in individuals with prior surgery of uterus

due to increased risk of rupture of uterus.

MECONIUM STAINED LIQUOUR

The term “meconium” originates from the Greek word mekoni,

meaning “poppy juice” or “opium-like,” reflecting an ancient belief—
attributed to Aristotle—that exposure of foetus to meconium caused
sedation or depression of the neonate’™. Meconium is the first intestinal
discharge of the fetus or newborn, composed primarily of water (70—
809%0), exfoliated epithelium and squamous cells, vernix caseosa,
lanugo hair, amniotic fluid, pigments of bile(like bilirubin), acids of
bile, pancreatic enzymes, and free fatty acids’’. its greenish-yellow
colour is due to bile pigments, notably bilirubin, which appears in the

foetal liver and gallbladder from week 14 of gestation’? . while adult contents



of the intestine 1S microbiota-rich, meconium is sterile during foetal life,

as confirmed by meta-genomic and animal studies’®.

Obstetrical Relevance of Meconium

Meconium-stained amniotic fluid (MSAF) is a significant obstetric
concern. First reported in 1687 by Voltern as being associated with foetal
death’, MSAF has since been linked to:

Neonatal hypoxic-ischemic encephalopathy
Neonatal sepsis and seizures
Meconium aspiration syndrome (MAS)

Cerebral palsy

Risk Factors for MSAF4:

Post-teerm pregnancy

Prolong Labour

Preeclampsia

Oligohydramnios

Chorioamnionitis

Foetal growth restriction

Breech delivery

Maternal drug/herbal use (e.g., cocaine, castor oil)

Intrahepatic cholestasis of pregnancy

Gestational Age and Meconium Passage

The incidence of MSAF increases with gestational age, reaching

up to 27% at 42 weeks’. The phenomenon is partially attributed to maturation



of foetal gastrointestinal motility, supported by motility studies in
humans and animal models’®.

Hormonal Influences on Meconium Passage:
1. Motilin — Promotes peristalsis; found in higher concentrations in
term neonates’’.
2. Cortisol — Rises during parturition; promotes gut motility and
meconium passage in animal models’®,
3. Corticotropin-releasing factor (CRF) — Increases with increase in

gestation and stimulates gut motility®.

Foetal Hypoxia and Meconium Passage

Foetal acidaemia and hypoxia are strongly linked to MSAF. In a
study of 42,709 term pregnanciies, MSAF was associated with increased
rates of:

e Low Apgar scores

Umbilical artery pH <7.00
NICU admission

Respiratory distress

Caesarean delivery (due to foetal distress or dystocia)®°

However, not all studies show consistent associations, possibly due
to differences in foetal monitoring techniques®. Interestingly, some
experimental animal studies challenge the assumption that hypoxia
alone causes meconium passage. It may instead involve autonomic

regulation, particularly sympathetic blockade®?.



Intraamniotic Infection/Inflammation and Meconium
MSAF is frequently observed alongside intraamniotic infection
or inflammation, both in preterm and term pregnancies®84. studies show:
e Higher rates of positive amniotic cultures in green-stained fluid vs.
clear
* Elevated IL-6 and endotoxin concentrations in MSAF8
« Meconium may act as a growth medium for bacteria, promoting
infection and reducing the antimicrobial properties of amniotic
fluid®®
Oxidative stress and inflammatory signaling can also contribute to the
discoloration and content of meconium-stained fluid.
Assessment of Meconium-Stained Amniotic Fluid (MSAF)
Diagnosis of MSAF typically occurs:
e After membrane rupture, when green-tinged fluid is visually
observed.
e Via amniocentesis, especially if performed in the third trimester or
for genetic indications.
In some cases, ultrasound may suggest MSAF, particularly when
particulate matter is visualized. Proposed ultrasound signs include:
1. Diffuse echogenicity through out the amniotic fluid.
2. Clear visual contrast between umbilical vessels and amniotic fluid.,

3. Gravity-dependent layering of particulate matters®.



However, these ultrasound patterns are non-specific and can also result
from vernix or blood. In one study, echogenic fluid had a sensitivity of
only 14% and a positive predictive value of 44% for MSAF, making
ultrasound a limited diagnostic tool®’.

Grading and Clinical Relevance
MSAF is classified by consistency:

e Gradel: Yellow/Green stained

e Grade2: Yellow/Green with visible particles.

« Grade3: “pea-soup” consistency® .
In practice, it is often simplified as:

e Thin meconium: Diluted or light staining.

e Thick meconium: Opaque, dense, and particulate-laden fluid.
Thick MSAF: Clinical Significance

Thick meconium is associated with increased neonatal and

maternal complications, including:
Neonatal Outcomes:

e Abnormal Foetal Heart Rate tracings

e Meconium Aspiration Syndrome (MAS)

e NICU admiission

e Ventilatioon support

e Hypoxic ischemic encephalopathy (HIE)

e Small for Gestational age

e Apgar scores- Low



Maternal Outcomes:

Higher caesarean delivery rates
Puerperal endometritis
Clinical chorioamnionitis
Intra-partum fever

Intra-amniotic infection

Pathophysiological Considerations for Thick MSAF

Contributing obstetric and physiological factors include:

Oligohydramnios in postterm pregnancy

Uteroplacental insufficiency

Alteration in foetal mechanisms of swallowing

Increased passage of meconium with impaired re-absorption by

macrophages of amnion®.

RELATED STUDIES:

1.

In a study done by Saeed to compare misoprostol and Dinoprostone,
misoprostol significantly reduced onset of labour (6.67 vs. 8.41
hours) and induction-to-delivery time (11.68 vs. 15.37 hours). No
uterine rupture occurred, but hyperstimulation was higher in the
misoprostol group. They concluded that misoprostol is an effective
and cost-efficient induction alternative® .

In a study done by Bindal to assess induction outcomes based on
cervical favourability, longer induction times, more misoprostol

doses, and higher MSL and caesarean rates were seen in women



with unfavourable cervices. They concluded that misoprostol is
effective but increases in MSL raise risks for maternal and foetal
morbidity®?.

. In a study done by Mani to evaluate the relationship between
cervical condition and labour induction outcomes, unfavourable
cervices were associated with more misoprostol doses, longer labour,
and more MSL. They concluded that misoprostol is an effective
induction agent, despite the increased MSL risk® .

. In a study done by Sarvanan to assess feto-maternal outcomes of
medical labour induction at term, 602 women were studied.
Oligohydramnios (28.9%) was the most common indication, and
67.4% delivered vaginally. Caesarean and instrumental delivery
rates were 23.3% and 9.3% respectively. They concluded that
medical induction at term is safe and does not increase caesarean or
adverse neonatal outcomes® .

. In a study done by Aruna Kumari to evaluate misoprostol outcomes
based on cervical favourability, 150 women were assessed. The
unfavourable cervix group required more doses, had longer
induction intervals, and higher MSL incidence. However, fo etal
outcomes were similar. They concluded that misoprostol is effective,
although MSL risk is higher in unfavourable cervices®,

. In a study done by Sunitha to compare induced and spontaneous

labour outcomes, 100 women induced with misoprostol were



compared to 200 with spontaneous labour. Induction group had
higher MSL (25% vs. 10%), more forceps use, and slightly higher
NICU admissions and neonatal deaths. They concluded that
misoprostol is effective but may involve slightly higher intervention
and complication rates®.

. In a study done by Sharma to determine whether isolated
oligohydramnios necessitates caesarean delivery or if labour
induction can result in vaginal delivery, a prospective study found
that 60% delivered vaginally, including 38.3% with AFI <5 cm.
Caesarean was required in 40%, mostly due to failed induction from
poor Bishop scores. They concluded that labour induction is feasible
in idiopathic oligohydramnios and caesareans are often due to failed
induction rather than foetal distress®.

. Ina study done by Valvi to compare misoprostol and dinoprostone
gel, misoprostol had shorter induction times (9.54 vs. 13.54 hours),
higher vaginal delivery rates (80.35% vs. 62.5%), and fewer doses
needed. However, CTG abnormalities were more frequent. They
concluded that misoprostol is more effective but requires close
monitoring for foetal distress®’ .

. Inastudy done by Sharma to evaluate the effect of low-dose vaginal
misoprostol (25 pg) for labour induction and assess maternal and
foetal outcomes, 200 Primigravida women were randomized into an

intervention and a control group. The misoprostol group showed



10.

11.

12.

significantly shorter induction-to-active labour and induction-to-
delivery intervals, particularly among those with initially
unfavourable Bishop scores. Most delivered within 24 hours, with
the misoprostol group showing more cases entering active labour
within 6-12 hours. They concluded that misoprostol is an effective
labour-inducing agent, although it increases the risk of meconium-
stained liguor and caesarean deliveries in women with unfavourable
cervices®,

In a study done by Kazi to determine the frequency of fetomaternal
outcomes after labour induction, 302 women were assessed in a one-
year prospective cross-sectional study. Postpartum haemorrhage
occurred in 18.2%, NICU admission was required in 10%, and 13%
underwent caesarean section, while 87% delivered vaginally. They
concluded that labour induction between 37—42 weeks is generally
safe with low rates of adverse foeto-maternal outcomes, though
more evidence is needed outside this gestational range®

In a study done by Ratiu to compare two misoprostol protocols, a
higher oral dose resulted in a significantly shorter induction-to-
delivery interval (19.0 vs. 27.1 hours) without increasing adverse
maternal or foetal outcomes. They concluded that higher-dose oral
misoprostol is safe and efficient for reducing labour duration®.

In a study done by Jeer to determine the optimal timing for induction

of labour, a systematic review of 44 trials involving over 23,000



13.

14.

15.

women showed that induction at or beyond 37 weeks significantly
reduced perinatal death, stillbirth, NICU admissions, and caesarean
rates. Induction at 39 or 41 weeks showed more favourable
outcomes than later induction. They concluded that labour induction
reduces adverse outcomes, and the timing should be individualized
based on specific priorities® .

In a study done by Shafgat to evaluate misoprostol for labour
induction, 337 women were studied. 85.1% had spontaneous vaginal
deliveries, and only 10.68% underwent caesareans. Most required
up to three doses of misoprostol. Neonatal outcomes were
favourable with 84% having Apgar >8 and only 12.2% requiring
NICU. They concluded that misoprostol is a safe and effective
induction agent'®.

In a study done by Jesuthangam to assess outcomes in postdated
pregnancies, 200 women beyond 40 weeks were studied. 67%
delivered vaginally, and 34% underwent caesarean, mostly due to
meconium-stained liguor. NICU admissions occurred in 9.5% of
cases, with one neonatal death from RDS. They concluded that
timely monitoring and induction can reduce adverse foetomaternal
outcomes in postdated pregnancies'®® .

In a study done by Jaiswal to evaluate outcomes of labour induction
at Muhimbili National Hospital, 120 inductions were studied among
4,773 total deliveries. 61.7% delivered vaginally, 38.3% via



caesarean, with failed induction as the main complication. All
neonates had Apgar scores >7, though 8.3% required NICU
admission. They concluded that labour induction is safe and

effective with minimal complications®* .

MATERIALS AND METHODS

DESIGN OF STUDY: : Prospective study

STUDY DURATION: 18 months (FEBRUARY 2024 till JUNE 2025)
STUDY POPULATION: Pregnant women in labour attending
department of OBG, RL Jalappa Hospital, Kolar during the study period.
STUDY AREA: RL Jalappa Hospital, Kolar.

SAMPLING METHODS: Consecutive sampling

INCLUSION CRITERIA:




Primigravida and multigravida

Post dated pregnancy

Premature rupture of membranes in greater than 37week
Pregnancy induced hypertension

Cephalic presentation

Bishop score of 4 or less

Foetal Doppler studies should be normal in cases

EXCLUSION CRITERIA:

Previous LSCS or any uterine surgery

Non-reassuring foetal heart tracing

Foetal malpresentation, cord presentation, placenta previa, vasa
previa

Unexplained uterine bleeding

Estimated foetal weight >4 kg

METHOD OF DATA COLLECTION

A prospective study which is hospital based and is conducted in

women who met the inclusion criteria were enrolled for the study which

is done in Department of Obstetrics and Gynaecology at R L JALAPPA
HOSPITAL TAMAKA KOLAR attached to SRI DEVRAJ URS
MEDICAL COLLEGE under SRI DEVRAJ URS ACADEMY OF
HIGHER EDUCATION AND RESEARCH from FEBRUARY 2024 till

JUNE 2025. A total of 61 patients provided informed consent and were

allocated to receive vaginal misoprostol for labour induction. Upon



enrolment into the study, a comprehensive history covering medical,
surgical, and obstetric details were colleccted. Each patient underwent an
ultrasonography examination to evaluate gestational age, amniotic fluid
volume, foetal maturiity, and overall foetal wellbeing. Condition of the
foetus was further assessed using the Non-stress test (NST) tracing, and
baseline lab investigations have been performed through blood sampling.
A vaginal examination was conducted to exclude cephalo-pelvic
disproportion and to evaluate cervical favourability using the Modified
Bishop’s Score. Following this assessment, vaginal misoprostol was
administered to induce labour, with labour progression monitored through
vaginal examinations every four hours, focusing on cervical effacement,
dilatation, and descent of the presenting part. Misoprostol doses were
repeated every four hours until cervical dilatation reached 3—4 cm. If
membranes remained intact, artificial rupture of membranes was
performed, and the colour of the amniotic fluid was recorded. The
presence of liquor stained with meconium guided the decision-making
regarding the need for caesarean section. In cases of Tachy-systole or
uterine hyper stimulation, the subsequent dose of misoprostol was
withheld. Following delivery, the newborn APGAR scores were recorded
at one and five minutes. Neonatal outcomes, including the need for NICU
admission and resuscitation, were documented for further analysis.
STATISTICAL METHODS



Data was Collected and Compiled in MS EXCEL. Statistical analysis has
been performed using SPSS for windows version 26.0. The description of
data will be in a mean form (£) SD for quantiitative data and as frequency
and proportiion for qualitaative data. Student T-test/ ANOVA was used to
coompare continuous variables and y2 test used to compaare categorical

variables. P value <0.05 was statistically significant.

SAMPLE SIZE CALCULATION

Size of the sample was estimated using the proportiion of MSL in subjects

who vaginal Misoprostol induction was 17% from a study by preeti
sharma et al. using formulae

Sample Size Estimation Formula:

N =2SD* Zy» + Zp)? d?

Z1-a /2 = is standard normal variant ( at 5% type 1 error (P<0.05) it is
1.96 and at 1% typel error(P<0.01) it is 2.58). As there is in majority of



studies P-values are told to be significant if less than 0.05; hence 1.96 is
used in formula.

P= Proportion expected in population on basis of previous studies or pilot
studies

d= Precision or absolute error

P=17%or0.17

g =383% or 0.83

d=10% or 0.10

Using above values at 95% level confidence a sample size of 55 subjects
will be included for the study. Considering 10% non-response, a size of
55+ 5.5= 61 subjects will be included in the study.

RESULTS:
Table 4: Age distribution (n = 61)
Number of
Age group _ Percentage (%o)
Patients
<25 Years 33 54.1%
25-35 Years 28 45.9%
Total 61 100%

Figure 4: Age Distribution (n = 61)



The age distribution among the 61 participants showed a relatively
young maternal population. A majority of the pregnant women (54.1%)
were found under 25 years of age while the rémaining 45.9% were found

to be between 25 and 35 years.

Table 5: Parity Distribution (n = 61)

_ Number of
Parity _ Percentage (%0)
Patients
Primigravida 38 62.3%
Multigravida 23 37.7%
Total 61 100%

Figure 5: Parity Distribution (n = 61)
Regarding parity, 62.3% of the women were primigravida,
suggesting that first-time mothers constituted the larger share of the study

group. The remaining 37.7% were multigravida.

Table 6: Booking Status (n = 61)

_ Number of
Booking Status _ Percentage (%0)
Patients

Booked 25 41%




Booked outside 36 59%
Total 61 100%

Figure 6: Booking Status (n = 61)
A majority of the women in the study, accounting for 59%, were
booked outside, meaning they had not received routine antenatal care.

Only 41% were booked cases.

Table 7: Educational Status (n = 61)

_ Number of | Percentage

Education Level _

Patients (%)
Graduate 7 11.5%
High School &

_ 13 21.3%

Intermediate
Illiterate 6 9.8%
Primary & Middle

35 57.4%
School
Total 61 100%

Figure 7: Educational Status (n = 61)



Educational background revealed that 57.4% of participants had
completed only primary or middle school education, and a further 9.8%
were illiterate. High school or intermediate-level education was seen in

21.3%, and only 11.5% were graduates.

Table 8: Socioeconomic Status (n = 61)

_ _ Number of | Percentage
Socioeconomic Class _
Patients (%)
Lower 30 49.2%
Middle 25 41%
Upper 6 9.8%
Total 61 100%

Figure 8: Socioeconomic Status (n = 61)
The Socio-Economic status distribution has showed that nearly half
(49.2%) of the patients belonging to the Lower class, 41% in Middle

range class, and 9.8% in the upper range class.

Table 9: Bishop Score Prior to Induction (n = 61)

_ Number of | Percentage
Bishop Score _
Patients (%)
1 21 34.40%

2 19 31.10%




3 15 24.60%
4 3 4.90%
5 3 4.90%
Total 61 100%

Figure 9: Bishop Score Prior to Induction (n = 61)

Before misoprostol induction, the Bishop score was predominantly
low, with 34.4% scoring 1, and a combined 65.6% scoring between 2 and
5. This finding underscores that most women required induction with an
unripe cervix, making the effectiveness of Miisoprostol even more

relevant for cervical ripening and successful labour progression.

Table 10: Induction to Active Labour Interval (n = 61)

_ Number of | Percentage
Time Interval _
Patients (%)
<6 hours 23 37.7%
6-12 hours 37 60.7%
13-24 hours 1 1.6%
Total 61 100%

Figure 10: Induction to Active Labour Interval (n = 61)

Most women (60.7%) reached active labor within 6 to 12 hours of
misoprostol induction, while 37.7% did so in under 6 hours. Only 1

woman (1.6%) took 13-24 hours. These intervals demonstrate the




efficiency of vaginal misoprostol in initiating labor, especially in a
population with low pre-induction Bishop scores.

Table 11: Induction to Delivery Interval (n = 61)

_ Number of | Percentage
Time Interval _
Patients (%)
<6 hours 33 54.10%
6-12 hours 28 45.90%
Total 61 100%

Figure 11: Induction to Delivery Interval (n = 61)

More than half (54.1%) of the women delivered within 6 hours of
induction, and the remaining 45.9% within 612 hours. These results
suggest that misoprostol not only induces labor effectively but also leads
to timely delivery in the majority of cases, minimizing prolonged labor

and its associated risks.

Table 12: Need for Oxytocin Augmentation (n = 61)

Estimated
_ Number of
Oxytocin Use _ Percentage
Patients
(%)

Required 26 42.60%




Not Required 35 57.40%

Total 61 100%

Figure 12: Need for Oxytocin Augmentation (n = 61)

In 42.6% of cases, oxytocin augmentation was required to assist
labour progress, whereas 57.4% didn’t require any further intervention.
The substantial number of women requiring augmentation may reflect
sub-optimal uterine response or contractions following misoprostol use in

certain cases.

Table 13: Mode of Delivery (n = 61)

_ Number Percentage
Delivery mode _
delivered (%)
Vaginal deliivery 49 80.3%
Emergency LSCS 12 19.7%
Total 61 100%

Figure 13: Mode of Delivery (n = 61)

Among the women induced with vaginal misoprostol, 80.3%
achieved successful vaginal delivery, while 19.7% required emergency
lower segment caesarean section (LSCS). This high rate of vaginal

delivery suggests that misoprostol is an effective induction agent.



Table 14: Indications for Caesarean Section (n = 12)

o Number of | Percentage

Indication _

Patients (%)
Fetal Distress 10 83.30%
Non-progression

2 16.70%
Labor
Total 12 100%

Figure 14: Indications for Caesarean Section (n = 12)
Among the 12 caesarean deliveries, the overwhelming majority
(83.3%) were performed for foetal distress, and only 16.7% were due to

non-progression of labour.

Table 15: Meconium-Stained Liquor (n = 61)

_ Number of | Percentage
Liquor Status _
Patients (%)
Meconium-Stained
12 19.70%

Liquor
Clear Liquor 49 80.30%




Total 61 100%

Figure 15: Meconium-Stained Liquor (n = 61)

Out of 61 women, 12 (19.7%) had meconium-stained liquor, while
49 (80.3%) had clear liquor. This incidence of MSL is consistent with
previous findings in induced labour scenarios and is clinically significant
as it may herald foetal compromise or intrauterine stress, necessitating

close surveillance and readiness for operative intervention.

Table 16: Score by APGAR at 1 Minute (n = 12 LSCS cases)

Number of | Percentage
Score _

Patients (%)
<7 2 16.7%
>7 10 83.3%
Total 12 100%

Figure 16: Score by APGAR at 1 Minute (n = 12 LSCS cases)

In the caesarean section group, 83.3% of neonates had an APGAR
of >7 at 1 minute, suggesting a generally good immediate neonatal status.
Only 2 neonates (16.7%) had APGAR scores below 7.

Table 17: NICU Admission Among LSCS Cases (n = 12)



o Number of | Percentage
NICU Admission _
Patients (%)
Yes 2 16.7%
No 10 83.3%
Total 12 100%

Figure 17: NICU Admission Among LSCS Cases (n = 12)

Only 2 of the 12 caesarean-born neonates (16.7%) required NICU
admission, further suggesting that despite foetal distress indications

leading to LSCS, the immediate neonatal outcomes were largely

favourable.

Table 18: Score by APGAR at 5 Minutes (n = 61)

Number of | Percentage
Score _

Patients (%)
<7 5 8.1%
>7 56 91.9%
Total 61 100%

Figure 18: Score by APGAR at 5 Minutes (n = 61)

Overall neonatal condition at 5 minutes was reassuring, with 91.9%

of babies scoring >7, and only 8.1% having scores <7. This suggests




favorable perinatal outcomes in the majority, even among those who
might have had meconium exposure, further supporting the safety of

monitored misoprostol induction.

Table 19: NICU Admission (Overall, n = 61)

o Number of
NICU Admission _ Percentage (%o)
Patients
Yes 20 32.7%
No 41 67.3%
Total 61 100%

Figure 19: NICU Admission (Overall, n = 61)

32.7% of neonates were admitted to the NICU, indicating that other
factors such as respiratory distress, meconium aspiration, or close
observation due to perinatal risk factors necessitated neonatal care. This
relatively high NICU admission rate highlights the importance of

postnatal surveillance in induced labor scenarios.

Table 20: Neonatal Outcome / Perinatal Morbidity (n = 61)



Number of | Percentage
Outcome _

Patients (%)
No Complication 35 57.40%
Respiratory Distress

10 16.40%
Syndrome (RDS)
Birth Asphyxia 5 8.20%
Meconium Aspiration

2 3.30%
Syndrome (MAS)

Figure 20: Neonatal Outcome / Perinatal Morbidity (n = 61)

Of the 61 neonates, 57.4% had no complications. However,
respiratory distress syndrome (RDS) was the most common morbidity
(16.4%), followed by birth asphyxia (8.2%) and meconium aspiration
syndrome (3.3%). These findings reflect the known risks associated with
meconium-stained liquor and induced labor, and the need for prompt

neonatal support in high-risk births.

Table 21: Maternal Complications (n = 61)

o Number of | Percentage
Complication Type _
Patients (%)
Cervical Tear 5 8.20%

Perineal Tear 3 4.90%




Postpartum

12 19.70%
Hemorrhage (PPH)
No Complication 41 67.20%
Total 61 100%

Figure 21: Maternal Complications (n = 61)

Among maternal outcomes, 67.2% had no complications, while
19.7% experienced postpartum hemorrhage (PPH), which was the most
common maternal adverse event. Cervical tears (8.2%) and perineal tears
(4.9%) were less frequent but still notable. These complications, though

mostly manageable, reinforce the need for vigilant intrapartum care in

induced labor.

Table 22. Meconium-Stained amniotic fluid association with NICU

Admission
Meconium- | NICU Admission
_ Total

Stained Yes No Chi-

Yes 6 (50%) 6 (50%) 12 (100%) sq

No 12 (25%) |37 (75%) |49 (100%) ua

Total 13 re
18 (29.5%0) 61 (1009%0) = 5.98,

(70.5%)

p=0.764



Figure 22. Meconium-Stained amniotic fluid association with NICU
Admission

The association analysis revealed that among the 12 women with
meconium-stained liquor, 6 neonates (9.7%) required NICU admission,
while among the 49 women with clear liquor, 14 (23%) neonates were
admitted to NICU. Although numerically there appears to be an
association, the chi-square test result (%> = 5.98, p = 0.764) indicates that
this association was not statistically significant. This suggests that while
meconium-stained liquor can be a concern for fetal compromise, in this
study, its presence did not significantly correlate with increased NICU

admissions, possibly due to timely intervention and monitoring.



DISCUSSION:

Prolonged labour is a major cause of Maternal Mortality and
morbidity. Common causes of prolonged labour include inadequate
uterine contractions, malpresentation or position of fetus, inadequate
pelvic capacity or Fetopelvic disproportion. In addition, arrest of labour
progress is one of the causes of primary caesarean section, especially in
Primiparous mothers. Therefore identifying solutions to reduce labour
duration are very important. In this study, the effect of vaginal misoprostol

on the labour induction was investigated during different aspects of labour.

Demographic and Baseline Characteristics

The demographic and clinical characteristics in our study show notable
parallels and distinctions when compared with existing literature on
misoprostol-induced labour. In our cohort, the majority of women were
under 25 years (54.1%) and primigravida (62.3%), these findings are
comparable to a study by Sharma where 56% were aged 18-24 and 94%
were within the 18-29 year range® . in contrast, studies by Fakhr and Malathi
reported much younger cohorts with mean ages of 22.1 and 22.2 years,
respectivelyt0>10

The primigravida rate in our study is noted to be 62.3% which is
comparable to many studies which are reported to 76.1%, 70.9%, 59%
and 64%%5-19%8  sypporting the observation that misoprostol is frequently
employed in nulliparous or first-time pregnancies.



Regarding antenatal care access, 59% of women in our study were
booked outside.

Educational status in our study was low, with 57.4% having only
primary or middle school education and only 11.5% being graduates. This
explains the relative knowledge deficit and lack of antenatal care in the
majority of the participants.

In terms of gestational age at induction, our participants were mostly
term or post-dated, which aligns with most studies with mean age being
mean 40.11 + 1.37 weeks, 39.64 + 1.29 weeks), 38.97 + 0.83
WeekleS,lO?,lOQ _

Our study revealed that 65.6% of women had a pre-induction Bishop score
<2, indicating an unfavorable cervix. This explains the need for
misoprostol for priming and induction of labour in our participants. While
a study by Shetty reported a higher mean Bishop score of 5.4, indicating
slightly more favourable conditionst? .

Labour Induction Profile

In our study, the majority of women (65.6%) presented with a pre-
induction Bishop score <2, indicating an unfavorable cervix. This finding
aligns closely with several other studies which reported that 97% of their
participants had a Bishop score <3, with 52% scoring just 1 and 32%

scoring 298 and a median Bishop score of 21!, These consistently low scores reinforce

the value of misoprostol as a cervical ripening agent across diverse settings. Likewise,

many other studies also reported similar baseline Bishop scores averaging between 2

and 4.5, all suggesting unfavourable cervices®:105107,



Regarding labour progression, 60.7% of our participants entered active
labour within 6-12 hours, and 54.1% delivered within 6 hours, indicating
effective induction. This is comparable to study by Sharma where 87%
reached active labour within 12 hours and 99% delivered within 24
hours® and as reported by another study by Saeed, @ mean induction-to-labour
onset time of 6.67 + 3.63 hours and a delivery interval of 11.69 + 4.56

hOUI‘SgO, which also supports our observed effectiveness. This finding of our study is
supported by many studies which reported the induction delivery times as that 94% of

women delivered within 24 hours'®® | that 70% delivered within 12 hours'°’ .

In terms of dosage response, Fakhr in their study reported that 40%
responded to two doses, and 30% to one'®, while Gajraj observed that most
women required 2—4 dosest®. |n a study with dosage of misoprostol by Srilaxmi
found 41.67% required two doses and 33.33% required three'!? . while in
another study it was reported that 69% required more than two doses!t.
Conversely, it was reported a lower mean dose (0.93 + 1.04), possibly due to
population or protocol differences!®’.

Oxytocin augmentation was needed in 42.6% of our cases. This finding is
comparable to many studies which were reported as 47.4% and
30.2%07111 while a study by Vilas-Boas noted oxytocin use in both successful
(31.4%) and failed (35.7%) inductions, suggesting its supportive rolet!#
Few studies did not explicitly quantify oxytocin use but reported effective labour
durations, implying that adjunctive use was limited or variable%10

In terms of induction outcomes, our results further correlate with the
meta-analysis by Rahimi which showed that vaginal misoprostol
significantly shortens labour duration compared to oral misoprostol,
especially when equal doses are used!'®. The vaginal route reduced labour
duration by 19-34 minutes depending on dose groups, reinforcing the

clinical efficiency observed in our and other studies. Finally, our



induction success demonstrated by high rates of timely labour progression
and limited need for oxytocin compares favourably with success rates
many other single-center studies, affirming misoprostol's effectiveness
even in populations with largely unfavourable cervical profiles.
Outcome based on delivery

In our study, 80.3% of woman achieved vagiinal delivery following
misoprostol induction, while 19.7% requiired emergency caesarean
section. These results affirm the efficacy of misoprostol in facilitating
successful vaginal birth in a majoority of cases. Among caesarean
deliveries, foetal distress was the most common indication (83.3%),
followed by non-progression of labour (16.7%), underscoring the
importance of continuous foetal monitoring during induction.
Comparable caesarean and vaginal delivery rates are reported in several
studies.

A study by Shafgat found 85.1% of women delivered vaginally, 10.68%
via caesarean, and a small proportion required forceps (2.37%) or vacuum

(1.7%)109 . One study by Malathi reported a clearly that 96% vaginal delivery rate among
primigravida, with only one caesarean due to failed induction''® , this shows higher
success likely due to a specific patient subset or induction protocol. In

contrast, a study by Shetty observed lower vaginal delivery rates (56%)
and a caesarean rate of 40%, with foetal distress (50%) and failed

induction (20%) being the main indications*, similar in nature to those in our
study.



Few studies mentioned higher operative deliveries with 39.4% and
a caesarean rate of 25%, reflecting either stricter intervention thresholds
or more compromised foetal monitoring indicators®.

Assisted vaginal delivery rates in our study were negligible, which
aligns with who noted 12.7% required interventional delivery, mostly
vacuum-assisted, 21% instrumental, but with fewer caesarean section
rates again supporting the effectiveness of vaginal misoprostol97:113

Parity also appears to influence induction success. A comparative
study by Vilas-Boas found that nulliparous women had significantly
lower odds of successful induction (OR 0.24), while multiparas had

improved outcomes (OR 3.40)!'4 reflecting a trend echoed in our cohort where

primigravida status was common but did not significantly lower vaginal delivery success.

The results of our study are further supported by the meta-analysis by Rahimi which

demonstrated significantly lower caesarean rates with vaginal misoprostol
compared to oral administration (RR 1.50; 95% CI: 1.06-2.12)°,

reinforcing the superior efficacy of the vaginal route in inducing labour successfully.

Meconium-Stained Liquor

In our study, liquor with meconium(MSL) was noted in 19.7% of cases,
aligning with established risks associated with induced labour. This rate
Is consistent with fiindings from several other studies, supporting the need
for vigilant foetal monitoring during induction protocols. Many studies
reported a similar incidence of meconium 17%, 19%which closely
parallels our findings and reinforces that meconium passage during labour
induction is a common observation®1% almost identical to our 19.7%. A
study by Garjraj reported MSL in 12% of cases, with thick meconium



linked to foetal heart rate abnormalities in five patients. Notably,
meconium-stained liquor accounted for 14.3% of caesarean indications in
their study, echoing our findiings where MSL and foetal disstress
contributed significantly to surgical deliveries'® . in contrast, one study did not
observe any cases of meconium-stained liquor in their misoprostol group,

although CTG abnormalities occurred in 14% of patients®. This divergence
may reflect differences in induction timing, population characteristics, or the definition

thresholds for recorrding MSL. Overall, the inciidence of MSL in our study
IS consistent with reported literature, reinforcing the asociation between
labour induction and foetal stress, and highlighting the clinical importance
of continuous intrapartum monitoring to mitigate adverse outcomes.

COMPARISON OF OUR STUDY MSL WITH OTHER STUDIES:
Study MSL Incidence Details

c Study | 19.7% Reflects fetal compromise risk
urrent Stu 1%
Y during induced labour

Closely aligns with our

Sharmaetal.® | 17% findings; supports consistent
MSL risk
Shafqat et 15.1% Grade 1, 2.4% Grade 2,
19.9%
al 109 2.4% Grade 3
Thick meconium with CTG
Gajraj et al.18 | 12% abnormalities in 5 cases; MSL

led to 14.3% of LSCS




No MSL observed, but CTG

abnormalities in 14%

Saeedetal.?® |0%

Neonatal Outcomes

The neonattal outcomes in our study suggest generally favourable
results following misoprostol induction. A 5-minute APGAR score >7
was recorded in 91.9% of neonates, indicating effective foetal transition
post-delivery. Even among neonates delivered by emergency caesarean
section, 83.3% had a 1-minute APGAR score >7, reflecting tiimely
intervention and appropriate intrapartum management. Although NICU
admission was required in 32.7% of cases, only 16.7% of LSCS-born
neonates required intensive care, reinforcing the overall safety of the
induction process. Common neonatal morbidities observed included
respiratory distress syndrome (16.4%), birth asphyxia (8.2%), and
meconium aspiration syndrome (3.3%).

These findings are consistent with a study by Sharma who reported
a NICU admission rate of 39% and perinatal complications such as RDS
(10%), birth asphyxia (7%), and MAS (4%)%. In contrast, Shafqat observed

higher APGAR scores—=88.1% of neonates achieved a perfect 10 at 5 minutes and a

lower NICU admission rate (12.1%), reflecting superior immediate outcomes*°°,

Similar results were found in a study by Ozbasli who recorded mean
APGAR scoring of 9.69 at 5 minute interval and a 13.6% NICU admission
rate, with all neonates discharged in good condition%’. Even though a study
by Gajraj showed that 5% had APGAR <7 at 5 minutes, the NICU
admissions were primarily short-term with minimal interventioni.



Where as one study however, reported slightly poorer outcomes, with
10% having APGAR <6, MAS in 14%, and a NICU admission rate of

14%, including one neonatal death'®. This was also supported by another study
which reported 13% NICU admissions mostly for transient conditions like fetal distress

and delayed cry!!3 . One study surprisingly had 10.8% of neonates required NICU
care beyond 48 hours, but there were no 5-minute APGAR scores <6 or
major complications’® which is not consistent with the present study.
Finally, the meta-analysis by Rahimi indicated slightly higher rates of low
APGAR scores and meconium-stained fluid with vaginal misoprostol, but
comparable NICU admissions between vaginal and oral groups,
suggesting that misoprostol remains a generally safe induction method
when properly monitored?!*®.

Comparative Table: Neonatal Outcomes Following Misoprostol

Induction
5-min NICU Key Morbidities /
Study o
APGAR >7 | Admission Notes
RDS (16.4%), Birth
Current 32.7% (16.7% _
91.9% _ Asphyxia (8.2%),
Study in LSCS)
MAS (3.3%)
RDS (10%), Asphyxia
Sharma et
o8 65% 39% (7%), MAS (4%),
al.
Others (2%)
Shafgat et|88.1% (10/10 Excellent scores, low
12.1% o
al 10 score) morbidity




_ . pH < 7 in 2.7%,
Maggi  et|98.9% (<7 in
3.7% generally  favorable
altt 1.1%) _
acid—base status
Minimal Tachypnea (6%), RDS
Giaijogaj et | 95% (exact % not | (2%), Sepsis (1%), all
al.
given) low severity
Saeed et|92% (>6), 8% - Comparable to our
Not specified
al.% <6 study
Shetty et Mean 8.24 at|Very low (<1|Safe outcome with
altto 5 min day stay) misoprostol
Ozbasli et|Mean 9.69 =+ _
13.6% All discharged well
al.1o7 0.82
MAS (14%), FHR
Fakhr et |90% >6 (5.62 _
14% issues  (14%), 1
alio, +1.26 avg)
neonatal death
Srilaxmi et |96.7% >7 at 5 _
_ 1 case only No severe asphyxia
al.112 min
0 > 1
Malathi et 96% >7 at 5 1 case (2%) No mortality or severe
allos min complications
Foetal distress (7%),
Pandya et -
113 Not specified |13% MSL (3%), Delayed
al.

cry (3%)




_ No major
Pimentel et|100% >6 at 5|10.8% (>48h o
_ complications or
al s min stays) _
mortality
Higher MSAF in
o Lower o _ _
Rahimi et | Similar to oral |vaginal  misoprostol
APGAR in
altts, _ (RR 0.96) (RR 1.32); comparable
vaginal grp o
NICU admissions

Maternal Outcomes

In our study, 67.2% of women experienced no complications
following misoprrostol induction, affiirming its overall safety. However,
postpartum haemorrhage (PPH) was the most common adverse event,
observed in 19.7% of cases, followed by cervical tears (8.2%) and perineal
tears (4.9%). While these rates are within acceptable clinical limits, they
underscore the importance of active third-stage management and close
intrapartum monitoring. Our findings are consistent with those of Sharma
study who reported maternal complications in 38% of women, with PPH
(20%) being the most frequent, followed by cervical (10%) and perineal
tears (8%)% and by Maggi who observed a PPH rate of 23% and perineal
tears in 4% of women, reflecting comparable complication profiles!!.

While a study by Saeed reported lower PPH incidence (9%) but noted
uterine hyperstimulation in 10% of cases®. But Shetty recorded PPH in 16%
of participants, with 8% requiring blood transfusions and a mild febrile

morbidity rate (4%)°, which align with our observed rates and reinforce that
misoprostol, though effective, demands careful dose titration and vigilant monitoring.



Many studies reported Very low complication rates, including PPH between
1-2% and minimal hyperstimulation or Gl effects, likely reflecting
smaller sample sizes or differing protocols!®12113  pimentel reported
slightly higher maternal risks, including PPH (16%), chorioamnionitis
(16.7%), and blood transfusion (5%), with one ICU admission but no

maternal mortality®®. The meta-analysis by Rahimi noted a modestly increased risk

of hyperstimulation of uterus in the group in whom vaginal misoprostol was given when
compared to those with oral, but this was not statistically significant for severe
outcomes!®®, Collectively, these studies confirm that while maternal adverse events with

misoprostol are generally infrequent and manageable, PPH remains the most
recurrent concern and requires proactive obstetric management.

Comparative Table: Maternal Complications with Vaginal

Misoprostol
Other
Study PPH (%) o Key Notes
Complications
Current Cervical tears (8.2%), | 67.2% had no
19.7% _ o
Study Perineal tears (4.9%) | complications
Sharma et 0% Cervical (10%), | Complications in
0
al.% Perineal tears (8%) | 38%
Maggi et 3rd/4th-degree _
23% _ No uterine rupture
altl, perineal tears (4%)
Saeed et Hyperstimulation _
9% No uterine rupture
al®. (10%)
Shetty et | 1606 Blood transfusion | Comparable to
al.110 (8%), Fever (4%) current study




Hyperstimulation

(4%), Hyperpyrexia

Fakhr et |Not Mild, no severe
. (2%),
al. 1% specified N events
Nausea/\VVomiting
(4%)
Srilaxmi et Minimal
1.67% Tachysystole (1.67%) o
altt?, complications
. No uterine issues
Malathi et | 204 Diarrhoea (2%)
al 10 reported
Pandya et Hyperstimulation _
1% Overall safe profile
altt3, (10%)
_ Chorioamnionitis _
Pimentel et No uterine rupture
16% (16.7%), ICU (0.8%), _
al.%8 or mortality

Transfusion (5%)

Higher tachysystole _
o _ _ Maternal risks
Rahimi et | Not in vaginal group (RR: |
- within acceptable
al. 11 specified 0.82);  slight 1 _
_ margins
preeclampsia

These findings reinforce the clinical utility of vaginal misoprostol
as an agent effective for induction of labour, particularly in young,
primigravida women with unfavourable cervical conditions. Despite a

significant proportion of un booked cases and low socioeconomic status,



the majority of patients achieved timelly vaginal delivery with favourable
neonatal outcomes. However, the notable incidense of postpartum
haemorrhage and NICU admissions underscores the importance of
vigilant intrapartum and postpartum monitoring. While the results are
promising, they also highlight the need for individualised care protocols
and further large-scale, controlled studies to better delineate safety

margins and optimize outcomes across diveerse patient populations.

LIMITATIONS

1. Small Sample Size: The study was conducted with only 61
participants, which limits the generalisability of the findings to a
broader population.

2. Single-Center Study: The data appears to be from a single
healthcare facility, which may not reflect outcomes across different
institutions or settings.

3. Lack of Longterm Neonatal FollowUp: The study focused on
immediate neonatal outcomes (APGAR scores and NICU
admission), without tracking long-term developmental or health
indicators.

4. Potential Confounding Variables: Factors like maternal
comorbidities, body mass index, or exact dosing intervals of
misoprostol were not addressed in detail, which may influence labor

outcomes.



5. Limited Comparative Analysis: The study didn’t include a control
group using other induction agents (e.g., dinoprostone or
mechanical methods) making it difficult to assess the relative

effectiveness of misoprostol.

RECOMMENDATIONS

1. Larger Multi-Center Trials: To confirm the findings and improve
external validity, larger studies across multiple centers should be
conducted.

2. Standardized Induction Protocols: Future studies should adopt
uniform dosing and administration protocols to evaluate efficacy
and safety with greater precision.

3. Include Comparative Arms: Studies comparing misoprostol with
other commonly used induction agents can help establish relative
efficacy and safety profiles.

4. Enhanced Neonatal Monitoring: Incorporate long-term follow-up
of neonates to evaluate developmental outcomes and any delayed

morbidity.



5. Focused Monitoring in High-Risk Groups: Given the elevated
NICU admission and PPH rates, enhanced surveillance should be
maintained for primigravida, unbooked, and lower socioeconomic

groups.

CONCLUSION

The study concludes that Misoprostol vaginally is effective and
thus misoprostol as an agent for timely labour induction, especially in
patients with an unripe cervix as evidenced by low Bishop scores. A
significant majority of Women achieved vaginal delivery within 12hours
of induction, with a manageable caesarean section rate primarily due to
foetal distress. While neonatal and maternal complications were noted—
such as NICU admissions and PPH—the overall outcomes were
favourable, with most neonates showing healthy APGAR scores and no
serious long-term issues within the observed period. Close intrapartum
monitoring and timely interventions were key to minimizing adverse
events, supporting the continued use of misoprostol with appropriate

clinical oversight.



SUMMARY
This clinical study has been conducted for evaluation of the efficacy,
safety, and neonatal and maternal outcomes of induction of labour using
misoprostol vaginally in a sample of 61women pregnant with singleton
pregnancy. The focus was on induction-to-labour intervals, delivery
outcomes, need for oxytocin augmentation, and the associated maternal
and neonatal complications. The findings highlight misoprostol as a rapid
and effective induction agent, even in patients with low Bishop scores,
though certain risks require attentive monitoring and supportive care.
Key Findings
e Demographics & Background
o 54.1% of participants were under 25 years, and 62.3% were

primigravida.



o 59% were unbooked (no prior antenatal care), and 57.4% had
only primary or middle school education.
o 49.2% belonged to the lower socioeconomic class.
e Induction Efficacy
o 60.7% entered active labor within 6-12 hours, and 37.7%
within 6 hours of misoprostol administration.
o 54.1% delivered within 6 hours of induction; the rest within 6—
12 hours.
o 42.6% required oxytocin augmentation, indicating some
variability in uterine response.
e Delivery Outcomes
o 80.3% had vaginal deliveries.
o 19.7% underwent emergency cesarean section (LSCS), mainly
due to fetal distress (83.3%).
e Neonatal Outcomes
o 91.9% of neonates had a >7 APGAR score at 5 minutes.
o 32.7% were admitted to NICU, primarily due to RDS (16.4%),
birth asphyxia (8.2%), and meconium aspiration (3.3%).
o The association between meconium-stained liquor and NICU
admission was not statistically significant (p = 0.764).
e Maternal Complications

o 67.2% experienced no complications.
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o The most common complication was postpartum hemorrhage
(19.7%), followed by cervical tears (8.2%) and perineal tears
(4.9%).
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