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ABSTRACT
Introduction
Epidural analgesia is commonly employed for managing labor pain, but its influence on assisted deliveries and subsequent outcomes for mothers and infants remains debatable. 
Objectives
Primary: To compare the rate of instrumental delivery with and without epidural analgesia in pregnant women in the labor room for vaginal delivery in a tertiary care hospital.
Secondary: To determine the effect of epidural analgesia on duration of labor, obstetric anal sphincter injury, neonatal outcomes (birth weight, APGAR scores, birth injury, NICU admission, shoulder dystocia),
Materials and methods
The present study after gaining approval from the institutional review board, enrolled all booked and unbooked, primigravidas and multigravidas, with a singleton pregnancy, aged 15-45 years, in the labor room for a vaginal delivery (with or without epidural analgesia) on a non-probability consecutive basis. All patients provided informed voluntary informed consent after they were informed about the pros and cons of participating in the study. The data was noted in a predesigned proforma.
Results
A total of 120 patients were enrolled in the study as per the inclusion criteria, of which 67 (55.8%) were given epidural analgesia. Induction of labor was done in 95% of the participants. Prolonged labor was reported in 27 mothers. Instrumental delivery was done in 30% of the mothers. Third degree OASI was reported in 5% of the mothers.  One neonate had birth injury with sublegal haematoma, two had shoulder dystocia, and three were admitted to NICU. The epidural analgesia had significant odds to result in instrumental delivery, and prolonged second stage of labor.
Conclusion
The following study seeks to examine the complex relationship between epidural analgesia, assisted vaginal birth and its outcome on mothers and neonates. That epidural analgesia might contribute to higher levels of assisted deliveries stated that, yet there is a need to investigate the impact of epidural analgesia on certain maternal and neonate outcomes. 
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1. [bookmark: _Toc181667308]INTRODUCTION
The administration of epidural analgesia for pain relief during labor has been widespread, while its safety of epidural analgesia in relation to instrumental delivery rates and perinatal and maternal consequences remains a subject of debate. The studies identified found that epidural analgesia was associated with an increased risk of operative interventions, including surgical vacuum or forceps.(1) This could be attributed to the prolonged second stage of labor often observed in women who are given epidurals.(2) This second stage therefore tends to be longer because sensation and muscle strength in the lower part of the body may be affected hence inability to push during contractions. Besides, further, epidural can affect fetal positioning owing to the relaxation of the pelvic floor muscles which may result to complicated deliveries.(3)
As to maternal factors, women in epidurals are commonly associated with longer lengths of stay in hospitals than those who are not given epidurals.(4) This long stay could be due to a number of reasons which include: Most of these patients may require potential side effects such as hypotension, fever, or urinary retention to be closely monitored, and such complications have been found to affect women with epidurals most.(5) Furthermore, caesarean section births of instrumental type as a result of epidural usage may also be taken to be instrumental in increased recovery times and in turn longer hospital stays.
[bookmark: _Hlk181659199]The effects on neonatal results are quite mixed. Several reports reveal no difference in the birth weight, the 1- and 5-minutes APGAR (Appearance, Pulse, Grimace, Activity and Respiration) scores and dystocia rates between epidural and no epidural groups.(6) Some studies show slightly higher NICU admission rates amongst the infants of women who had epidural.(7) In addition, they also established that the time spent in the Neonatal Intensive Care Unit (NICU) does not seem to be influenced by the use of epidural.(8)
2. [bookmark: _Toc181667309]LITERATURE REVIEW
2.1. [bookmark: _Toc181667310]Instrumental delivery following epidural analgesia
Epidural analgesia is one of the most frequently used approaches in managing the pain at childbirth to help many women. But regarding the rates of instrumental deliveries, it elicited a lot of discussion and research in the given field of obstetrics. Forceps and vacuum extractions are sometime used to facilitate delivery because of complications that may arise during the process or pregnancy. Since epidural may be used during childbirth and is believed to be associated with the need for instrumental deliveries, the subject has garnered research attention, and investigations have been conducted in various aspects of the issue.
[bookmark: _Toc181667311]It is important that the cares of healthcare clinics in managing labor with epidural analgesia conducted by professionals in healthcare clinics who may be obstetricians, anesthesiologists especially. Guidelines and protocols for instrumental delivery following epidural analgesia 
2.2. [bookmark: _Toc181667312]Instrumental delivery rates after epidural analgesia: Are there regional variations?
During instrumental delivery after epidural analgesia, doing exactly what is stated in established protocols and guidelines is essential. If pregnancy has continued into the 42nd week, or if there has been a prolonged second stage of labor or fetal distress, forceps or vacuum extraction can be used (ACOG, 2019).(22) These methods are used when natural efforts to give birth are ineffective or when delivery needs to be swift for the good of the mother or fetus. Instrumental delivery is an option that must be discussed with complete consideration of both fetal and maternal factors, as well as the benefits and risks to the fetus associated with the procedure.
2.3. [bookmark: _Toc181667313]Epidural analgesia and its impact on second stage of labor
Extensive study and debate has occurred in the field of obstetrics regarding the effect of epidural analgesia on the duration of the second stage of labor. Many studies have demonstrated that epidural analgesia prolongs the second stage of labor.
[bookmark: _Toc181667314][bookmark: _Hlk181659819]In an attempt to prevent probable negative effects on labor progression, contemporary low-dose epidural techniques have been developed and utilized. Compared to high-dose conventional approaches, these methods have been less impactful to labor duration. Epidural analgesia and event of obstetric anal and sphincter injury (OASI) 
2.4. [bookmark: _Toc181667315][bookmark: _Hlk181659884]Epidural analgesia and its effect on the post-partum haemaorrhage (PPH)
In these circumstances heightened risk of blood loss demands extra monitoring and action plans. In case of hemorrhage, medical professionals should be prepared for early interventions, such as active management of the third stage of labor involving controlled cord traction, uterine massage and preventive use of uterotonic.(58) Prevention of these actions can reduce occurrence and intensity of PPH in women with instrumental delivery after epidural analgesia.
Healthcare professionals should carefully assess the need for intervention, use the least traumatic methods available and be able to recognize and deal with potential complications in order to lessen such risks of instrumental delivery and epidural analgesia. 
2.5. [bookmark: _Toc181667316]Epidural analgesia and its effect on the maternal hospital stay  
The debate and investigation of the effects of epidural analgesia on the length of maternal hospitalization is still ongoing. Several studies on this issue have produced quite different and even contradictory results, which is how complicated this issue is, and more research is required.
2.6. [bookmark: _Toc181667317]Epidural analgesia and its impact on shoulder dystocia 
Epidural analgesia studies suggest an increased chance the labor will be extended, and operative deliveries if given.(61) This connection has led to worry that the use of epidurals may have negative effects on the natural labor process. In a thorough meta-analysis, Johnson and colleagues (62) reported that women who received epidural analgesia had a significantly greater increase in second-stage duration than women who did not. It is an important finding that has clear implications for both mother and baby health, as longer labor increases the risk of complications and interventions.
2.7. [bookmark: _Toc181667318]Epidural analgesia and its effect on the APGAR scores
The epidural analgesia versus neonatal outcome continues to be debated in obstetrics and neonatology, since the relationship of epidural analgesia and neonatal outcomes, especially APGAR scores, has yet to be determined. The APGAR scoring system was introduced by Dr. Virginia Apgar in 1952 to provide a standardized approach to determine the immediate health of a newborn during the first 1 and 5 minutes after birth. This assessment examines five crucial factors: Color of skin, heart rate, reflex irritability, muscle tone, and respiration. Each of the components is scored from 0 to 2, the maximum total is 10, and thus optimal health.
2.8. [bookmark: _Toc181667319]Epidural analgesia and its impact on the neonatal birthweight
The primary use of epidural analgesia is to decrease pain and improve the childbirth experience for a mother. However researchers have also tested it in protocols to see if they can influence different neonatal outcomes, such as birth weight.
2.9. [bookmark: _Toc181667320]	Epidural analgesia and its effect on NICU admission and length of stay
The impact of epidural analgesia on newborn outcomes, specifically concerning admissions to the neonatal intensive care unit (NICU) and subsequent length of stay, continues to be a subject of debate and research in the medical community.
[bookmark: _Toc181667321]MATERIALS AND METHODS
2.10. [bookmark: _Toc181667322]Objectives
The primary objective was to investigate the incidence of assisted vaginal delivery with and without epidural analgesia among women undergoing vaginal birth at a tertiary healthcare institution's labor and delivery department. 
The secondary aim was to evaluate the impact of epidural analgesia on 
· Neonatal outcome  
· Duration of labor  
· Obstetric anal sphincter injury 
· Shoulder dystocia
2.11. [bookmark: _Toc181667323]Operational Definitions
[bookmark: _Toc181667324]Instrumental delivery
Assisted vaginal birth, which may employ vacuum extraction or forceps techniques.  
[bookmark: _Toc181667325]Obstetric anal sphincter injury (OASI) 
Perineal lacerations are classified into four degrees:
· First-degree: Involves damage to the perineal skin and/or vaginal mucosa.
· Second-degree: Extends to the perineal muscles but does not affect the anal sphincter.
· Third-degree: Encompasses the anal sphincter complex and is further subdivided:
· Grade 3a: Affects less than half of the external anal sphincter (EAS) thickness.
· Grade 3b: Impacts more than half of the EAS thickness.
· Grade 3c: Includes damage to both the EAS and internal anal sphincter (IAS).
· Fourth-degree tear: Comprises injury to the anal sphincter complex (EAS and IAS) and the anorectal mucosa. 
Shoulder dystocia
Vaginal cephalic delivery necessitating additional obstetric interventions to facilitate fetal extraction subsequent to head delivery and the failure of gentle traction. An objective diagnostic criterion of a prolonged head-to-body delivery interval exceeding 60 seconds has also been proposed.
Stages of labor
· The first stage of labor commences with regular uterine contractions and concludes with complete cervical dilatation at 10 cm.
· The second stage of labor encompasses the period from complete dilation of the cervix until delivery of the fetus.
· Prolonged second stage of labor is defined as a duration exceeding:  
· 2 hours in primigravidas without epidural
· 3 hours in primigravidas with epidural 
· 1 hour in multigravidas without epidural
· 2 hours in multigravidas with epidural
Neonatal outcome included:
· Newborn mass recorded in kg
· Evaluation of APGAR indicators at 1 and 5 minutes after birth (Appearance, Pulse, Grimace, Activity, Respiration)
· Incidence of birth trauma during delivery    
· Shoulder dystocia
· Requirement for NICU care and length of hospitalization measured in days
[bookmark: _Toc181667326]Gestational Diabetes
Pregnancy-related impaired glucose tolerance, identified through a 75 g oral glucose tolerance test (OGTT), is characterized by blood sugar levels reaching 92 mg/dl when fasting, 180 mg/dl after one hour, and 153 mg/dl after two hours. This condition is diagnosed when it first appears or is initially detected during gestation.
[bookmark: _Toc181667327]Pregnancy Induced Hypertension
When blood pressure readings taken on two separate occasions, at least 4 hours apart, show a systolic pressure above 140 mmHg and a diastolic pressure higher than 90 mmHg.
[bookmark: _Toc181667328]Preeclampsia/Eclampsia
Elevated blood pressure occurring after the 20th week of pregnancy, accompanied by signs of organ dysfunction, such as protein in the urine, low platelet count, or abnormal liver function tests.
2.12. [bookmark: _Toc181667329]Materials and Methods
2.12.1. [bookmark: _Toc181667330]Study Design
Cohorts of the study
· Treatment group: Women who experienced natural or vaginal births with the use of epidural analgesia
· Control group: Women who experienced natural or vaginal births without the use of epidural analgesia
2.12.2. [bookmark: _Toc181667331]Setting
Agha Khan University Hospital, Department of Obstetrics and Gynecology.
2.12.3. [bookmark: _Toc181667332]Duration of Study
6 months after approval of synopsis CPSP and ERC.
2.12.4. [bookmark: _Toc181667333]Sample Size
The calculation of sample size was derived from a prior investigation. According to Khan KS et al., instrumental delivery rates were 50% in the epidural group and 25% in the control group.(69) The study's primary objective was to evaluate the difference in instrumental delivery rates between those who received epidural analgesia and those who did not. To detect a difference of 26% (50% vs. 24%) between the groups with 80% statistical power and 5% type I error rate, the study required a total of 106 pregnant women (53 per group) from the labor room who were undergoing vaginal delivery. However, considering the chances of non-consent, a total of 120 patients were enrolled for the study (60 per group).
2.12.5. [bookmark: _Toc181667334]Sampling Technique
Non-probability, consecutive sampling
2.12.6. [bookmark: _Toc181667335]Sample Selection
Inclusion Criteria: 
• Pregnant females between 15 and 45 years old
• Cases that are both scheduled and unscheduled
• Singleton pregnancy
• Nulliparous and multiparous females
• Pregnant women in the delivery area who had a vaginal birth with epidural analgesia (study group)
• Pregnant women in the delivery area who had a vaginal birth without epidural analgesia (control group)
Exclusion Criteria: 
•       Instrumental delivery necessitated by fetal bradycardia 
•       Elective or emergency cesarean section 
2.13. [bookmark: _Toc181667336]Data Collection Procedure
The research project began after receiving approval for the study synopsis from the College of Physicians and Surgeons, Pakistan. Patients in the Aga Khan Hospital's labor room who underwent vaginal delivery, with or without epidural analgesia, were included in the study population, and based on predetermined inclusion criteria. A predesigned proforma was used to document participants' demographic information, the type of instrumental delivery performed, outcomes for newborns, and instances of obstetric anal sphincter injuries. The primary investigator was responsible for gathering all data for the study and noted in the pre-designed questionnaire (Appendix I).    
2.14. [bookmark: _Toc181667337]Data Analysis Procedure
[bookmark: _Toc181667338]All statistical analysis was done using SPSS 19.0 (Statistical Package for the Social Science; SPSS Inc., Chicago, IL, USA). For categorical variables, including labor type, induction/augmentation method, instrumental delivery, instrument delivery type, post-partum hemorrhage, shoulder dystocia, birth trauma, obstetric anal sphincter injury, associated factors (GDM, PIH, Eclampsia/Pre-eclampsia), and NICU admission, frequencies and percentages were calculated. 
RESULTS
As per the inclusion criteria, a total of 120 participants were enrolled in the study. The median (IQR) age of the study participants was 26 years (26-31 years). The median (IQR) BMI of all the participants was 27.47 kg/m2 (24.92-31.97 kg/m2) with median (IQR) height and weight of 1.58m (1.54 – 1.62m) and 68.0 (60.8 – 78.8 kg) respectively. In terms of comorbidities, GDM was reported as the most frequently occurring followed by others as displayed in Figure R1. 
Of the total 120 patients, 67 (55.8%) were given epidural.  Half of the participants had an induced labor (n=60, 50%), while the remaining had either augmented (n=35; 39.2%) or spontaneous labor (n=25; 20.8%). Majority of the participants (n=114, 95%) had to undergo induction of labor which included intracervical foley’s, prostaglandins (PGE2), oxytocin, and artificial rupture of membranes (ARM). The number of induction methods used on each participant is displayed in Figure R2. Thirty-six patients (30%) of the participants had instrumental delivery, i.e. vacuum (n=32/36, 88.9%) or forceps (n=4/36, 11.1%). The indications for the instrumental delivery are mentioned in Figure R3. The median (IQR) duration of stage 1 labor was 4 hours (3-5) hours. The duration of the second stage of labor ranging from less than 1 hour to more than three hours is shown in Figure R4. The majority of the patients had no event of obstetric anal sphincter injury (OASI) i.e. 77.5% (n=93) during the delivery. However, 18.3% (n=22) had first- or second-degree anal tear, and 5% (n=4) had third degree anal tears. Only 6 participants had suffered PPH(>500ml) during the process of giving birth and all of them were those who had also been given epidural. The median (IQR) maternal length of hospital stay was 3(3-3) days. 
The descriptive statistics are shown in Table R1. The overall median (IQR) age of the study participants and those who were given epidural was 28.0 years (26.0 – 30.0 years). The overall BMI and the BMI of the mothers who were given an epidural were 27.8 (24.9-31.9) and 26.9 (23.9-31.3) respectively. In terms of comorbidities, GDM was the only comorbidity to be significantly different between those who were given an epidural and those who were not (p-value: 0.002).   
[bookmark: _Hlk181647597]The univariate logistic regression was performed to ascertain the effect of the use of epidural on the maternal and neonatal outcomes (Table R-2). With a p-value of <0.25, instrumental delivery, prolonged labor, and presence of OASI were found to have an odd of 4.03, 6.40. And 0.553 to occur in the presence of administration of epidural analgesia. On multivariate analysis, epidural analgesia administration led to the events of instrumental delivery (aOR: 2.69), and prolonged labor (aOR: 4.55).


[bookmark: _Toc181658969][bookmark: _Toc181662844]Figure R 1: Comorbidities in the study participants


[bookmark: _Toc181658970][bookmark: _Toc181662845]Figure R 2: Number of induction methods used in participants



[bookmark: _Toc181658971][bookmark: _Toc181662846]Figure R 3: Indication for instrumental delivery



[bookmark: _Toc181658972][bookmark: _Toc181662847]Figure R 4: Frequency of various durations of second stage of labor 
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[bookmark: _Toc181662842][image: ]Table R- 1: Association of parameters with use of epidural analgesia
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[bookmark: _Toc181662843]Table R- 2: Maternal and neonatal outcomes associated with epidural analgesia   
	[bookmark: _Hlk181647322]Variable
	Unadjusted Odds ratio (95% CI)
	p-value
	Adjusted odds ratio (95% CI)
	p-value

	Instrumental delivery
	4.038 (1.649-9.885)
	0.002*
	2.694 (1.098-8.002)
	0.032*

	Prolonged labor
	6.403 (2.054-19.965)
	0.001*
	4.558 (1.394-14.901)
	0.012*

	OASI
	0.553 (0.233-1.312)
	0.179*
	
	

	Neonatal birth weight
	2.010 (0.537-7.529)
	0.300
	
	

	Shoulder dystocia
	0.788 (0.048-12.899)
	0.867
	
	



3. [bookmark: _Toc181667339]DISCUSSION
This research offers crucial insights into labor and delivery among 120 participants, examining maternal characteristics, obstetric interventions, and neonatal outcomes. The demographics of the study population are represented by median age and median BMI of 26 years and 27.47 kg/m2, respectively; meaning this represents a relatively young and overweight population. Both age and BMI are significant in our modern obstetric challenges, in that there is a large effect on pregnancy outcomes and management.
This study group found Gestational diabetes mellitus (GDM) to be the most common comorbidity. This is consistent with previous research which has shown GDM is more common among overweight or obese pregnant women.(70) Since the high occurrence of GDM has great potential to affect maternal and fetal health, it is essential to screen for and manage the intolerance to glucose in pregnancy early.
This research highlights a significant trend in modern obstetrics: The vast overuse of labor induction (50%) and augmentation (39.2%). When practiced alongside other type of active labor management, these practices have stimulated the debate within the field of medicine on potential benefits and harms.(71) Induction techniques, as seen in Figure R2, are progressive in that several are employed in an attempt to initiate labor. This fit well with currently recommended approaches, including those of the American College of Obstetricians and Gynecologists (ACOG, 2019),(22) which call for a progressive increase in interventions depending on individual patient characteristics and response to treatment.
Rate of instrumental delivery (30%) observed is substantially higher than the global average of 10–15% reported in previous studies.(72) The frequency of this may be heightened by factors including the prevalence of epidurals (55.8%) and the existence of GDM.
The results from this research show a strong relationship between the use of epidural anesthesia and postpartum hemorrhage (PPH) with all six cases of PPHs occurring in patients who received epidural anesthesia during labor. This correlation is consistent with the previous studies indicating the possibility of epidural use as the reason for higher risk of PPH.(61) Consistency of this observation across several studies suggests that this relationship requires more investigation. 
Birth outcome results of this study provide generally positive results for most deliveries. Most neonatal outcomes were good—there were no problems with all of the babies born alive. It is especially important that the percentage of live births is high and the proportion of complications is low, which indicates that particular obstetric care is practiced.(61) Additionally, the infrequency of birth injury and admissions to the neonatal intensive care unit (NICU) reinforces this conclusion, as evidence for quality care throughout childbirth.
Both scores at 1st and 5th minute post-birth were notably high, signifying successful immediate neonatal adaption to life outside womb.(76) APGAR score is used to assess newborn's heart rate, breathing effort, muscle tone, reflex irritability and skin color to provide a clue to the infant's post-birth condition. The consistently high scores of this research reflect well on both prenatal care and immediate postnatal management, in that most newborns demonstrated successful transition to extrauterine life. However, there was still one low APGAR score in the dataset that needs to be studied more carefully. While isolated cases of low APGAR scores can happen in perfectly orchestrated pregnancies and deliveries, it is important to look into this particular case to find out what could have been done differently, or what risk factors may have been missed. All together, these findings underscore the importance of dedicated prenatal care and clinical obstetric care in order to get good birth results.(59) Successful childbirth experiences result from consistent prenatal check-ups, appropriate maternal health interventions and the right execution of labor and delivery procedures.
These findings have important implications for obstetric care and labor pain management decision making. There is still a place for epidural analgesia — remaining one of the most popular, and most effective, methods of pain relief during the birth process — but these findings highlight the importance of weighing up the pros and cons when providing women with labor pain relief. Expectant mothers should be informed in discussions of informed consent the increased likelihood of instrumental delivery and prolonged labor versus the pain relief benefits of epidural analgesia. This could include, timing of epidural, dose or concentration of anesthetic or techniques for the second stage of labor in women with epidurals. 
4. [bookmark: _Toc181667340]CONCLUSION
In conclusion, this research provides a detailed description and analysis of the labor and delivery characteristics of a specific population and presents many important trends and relationships. Of particular note are the observations concerning epidural use, labor induction, and instrumental delivery, highlighting the importance of a personalized obstetric care approach. This study reveals the intricate relations of maternal phenotypes, obstetrical interventions, and child outcomes, which collectively indicate the need to consider a wide range of phenomena when making decisions in labor ward practice.
5. [bookmark: _Toc181667341] FUTURE PERSPECTIVES
Additional studies are needed to determine whether epidural use increases a woman's risk of postpartum hemorrhage and what factors might mediate that risk. The elements accounting for the high rate of assisted deliveries in this study group should be assessed. Further investigation should involve an in depth look at the connection between epidural use and newborn hospital stay, while controlling for possibly confounding variables. Further prospective research into the seeming protective effect of assisted delivery and pregnancy induced hypertension on prolonged second stage labor is recommended. Additional multi center studies are necessary to confirm these findings and evaluate their applicability to other populations.
[bookmark: _Toc181667303]ABBREVIATIONS
ACOG: American College of Obstetricians and Gynecologists
APGAR: Appearance, Pulse, Grimace, Activity and Respiration
EAS: External Anal Sphincter
GDM: Gestational Diabetes Mellitus
IAS: Internal Anal Sphincter
NICU: Neonatal Intensive Care Unit
OASI: Obstetric Anal and Sphincter Injury
OGTT: Oral Glucose Tolerance Test
PPH: Post-Partum Hemorrhage
RANZOG: Royal Australian and New Zealand College of Obstetrics and Gynecology
RCOG: Royal College of Obstetricians and Gynecologists
RCTs: Randomized Controlled Trials
SOGC: Society of Obstetricians and Gynecologists of Canada
TENS: Transcutaneous Electrical Nerve Stimulation
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