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[bookmark: _Toc81228263]Abstruct    
[bookmark: _Toc81228264]     background
    National and international organizations vary in their recommendations of what is an acceptable duration for the second stage of labor, with ongoing international debate and some groups defending a longer duration. In this millennium, instead, in the absence of maternal or fetal complications, consensus among providers seems to be shifting toward relaxing the definition of the second stage of labor.
[bookmark: _Toc81228265]Objective ,To assess neonatal and maternal outcomes when the second stage of labor is prolonged beyond the national guideline.
[bookmark: _Toc81228266]Study design   A facility-based cross sectional descriptive  study was undertaken on laboring mothers who went into prolonged second stage. 
[bookmark: _Toc81228267] Methods   Objective structured questioners were used to collect full data from 406 women. Operative delivery, uterine atony, genital tract injury, and infectious morbidities from the maternal side, as well as neonatal admission, low Apgar score were assessed. The association between variables was done using chi square,for categories  and for predictors with  logistic regression analysis.
[bookmark: _Toc81228268]Result    7.8% (406) of the 5584 women on the second stage have prolonged second, 78.9% of them have achieved vaginal delivery. Most deliveries occurred within four hours. Only 46 of them stayed undelivered after 4hrs. Low apgar score and composite perinatal morbidities increased progressively with duration beyond 3 hrs p ( 0.05). Using multivariate logistic regression, labor duration beyond 4 hrs, instrumental delivery, and ROM > 18hrs have shown statistically significant associations for composite neonatal morbidity(p values of 0.000 and 0.002, ORadjusted.09 and 6.2 respectively).
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Introduction
Background 
    The second stage of labor is the period from full dilatation of the cervix to the birth of the baby.The second stage of labor has traditionally been seen as a time of high risk for the fetus, with a time restriction of one hour acceptable before intervention. In the context of managing the second stage of labor, we wanted to see what effect the length of the second stage had on delivery mode and neonatal outcome.(1) The use of time limits has been encouraged.     
       He(friedman ) looked at 622 consecutive primgravid women at term, 500 of whom were chosen for detailed examination, and drew a sigmoid curve to represent the association between labor time and cervical dilation.(2) His work in the 1950s had a significant impact on labor management in the following decades. Recent data from more recent patient cohorts provides an opportunity to reassess the labor process. Historically, the Friedman curve established normal limits; but currently Zhang has advanced these definitions by accounting for current demographical characteristics and practice environments(3)(4). The most significant variables for defining normal progress of labor are parity and regional anesthesia status on current populations.
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[bookmark: _Toc81228271]       Literature review
      9.9% and 13.9 percent of nulliparous women and 3.1 percent and 5.9% of multiparous women with and without an epidural, respectively, experienced a prolonged second stage(5)(6).According to current research, there is no strict upper limit to the duration of the second stage as long as the FHR pattern is normal and some degree of development is noted. There is no clear cutoff point at which maternal or neonatal outcomes begin to deteriorate, but a second stage lasting longer than 4 hours in nulliparas and two hours in multiparas appears to be associated with a small increase in the frequency of maternal and potentially serious neonatal complications, which is cause for concern among practicing physicians and researchers.(7)
    To make matters more harder, recent studies have shown that vaginal delivery can be achieved in over 90% of instances even with second stages lasting more than 5 hours. However, spontaneous vaginal delivery fell from 64% with second stage > 2 hours to 50% with second stage > 3 hours and > 4 hours, and 0% with second stage > 5 hours. This was accomplished with an assisted vaginal delivery rate of 12% for second stages of 2 hours, 19% for second stages of 2–3 hours, and > 30% for second stages of 3–5 hours needing an assisted vaginal birth..(8)
    The duration of the second stage of labor is particularly intriguing because the ideal duration is a point of contention. When the second stage of labor lasted longer than 2 hours, Hellman and Prystowsky found an increase in infant mortality, postpartum hemorrhage, and puerperal infections. Recent research, on the other hand, suggests that the length of the second stage has no bearing on newborn outcomes. Most people now feel that with extensive intrapartum observation, it is possible to identify fetuses who are intolerant of labor early on and take steps to prevent fetal hypoxia.(9)
         
     
 
    Nowadays, it is uncertain if a time point exists during the second stage of labour at which the risk of neonatal morbidity increases, leading to the need for professionals to intervene so as to prevent adverse events. Until 2012, a prolonged second stage of labour had been defined as a period of time that lasted beyond 2 h with epidural analgesia (EA) or 1 h without EA for multiparous women. As for nulliparous women, a second prolonged stage is defined as a period of time longer than 3 h with EA or longer than 2 h without EA  (10).More recently, though, the National Institute for Health and Care Excellence (NICE) and the American College of Obstetricians and Gynecologists (ACOG) have included longer durations in some cases,
   For example, the Eunice Kennedy Shriver National Institute of Child Health and Human Development document suggested allowing one additional hour for the use of epidural analgesia. Thus, at least 3 h in multiparous women and 4 h in nulliparous women would be considered to diagnose a prolonged second stage of labour  . Accordingly, many authors have studied the duration of the second stage of labour and have based their definition on different guidelines and its relationship with neonatal morbidity. Some of these studies have found no association between the prolonged second stage and adverse neonatal outcomes .(11)
    However, other studies have observed that prolonging the second stage of labour increases the risk of being admitted to a Neonatal Intensive Care Unit (NICU) or a low 5-min Apgar score. These threshold values have understandably become firmly entrenched in the obstetrical literature; however, several investigators have questioned their validity among more contemporary cohorts of women. As pioneering as Friedman’s work was to obstetrics in the 1950s and beyond, the work by Zhang et al,retrospective study on normal outcome mothers  and the Consortium on Safe Labor, has greatly advanced and refined our understanding of the thresholds of normal labor in the modern era. 

      

  

  An important contribution to our understanding of the normal thresholds of the second stage in a low-risk cohort of women was the study by Kilpatrick and Larose in 1989 In this retrospective review of nearly 7000 women with minimal intervention—all patients delivered spontaneously, none on oxytocin, all vertex, all term—the second stage in nulliparas was a mean of 54 minutes, 95th percentile 132 minutes without conduction anesthesia, and 95th percentile with conduction anesthesia 185 minutes. In multiparas, the respective values were 19 minutes, 61 minutes, and 131 minutes. These values are reflected in the thresholds for prolonged second stage of labor in the 2003 ACOG Practice Bulletin: Nulliparas: 2 hours without regional anesthesia, 3 hours with regional anesthesia. Multiparas: 1 hour without regional anesthesia, 2 hours with regional anesthesia.
   The Consortium on Safe Labor readdressed the 95th percentile for second-stage duration in their large aforementioned dataset.5 In that study, the 95th percentile for nulliparous women was 2.8 hours (168 minutes) without regional anesthesia and 3.6 hours (216 minutes) with regional anesthesia, further extending the threshold of normal duration of the second stage.  For multiparous women, the 95th percentiles for second-stage duration with and without regional anesthesia remained around 2 and 1 hour, respectively. Irrespective of the statistical outer limit of normal second stage duration, the question of maternal and neonatal safety at and beyond any such specified threshold remains a question of paramount importance.
   The 2003 ACOG Practice bulletin on dystocia and augmentation of labor instructs that “if progress is being made, duration of the 2nd stage alone does not mandate intervention by operative delivery. However, how long is too long? Are there thresholds of time that once crossed compromise maternal and neonatal safety? Myles et al14 in a retrospective review of 6791 nulliparous women showed a progressively increasing risk of cesarean delivery (1.2% vs 16.1%), operative vaginal delivery (3.4% vs 21.3%), perineal lacerations (3.6% vs 16.3%), chorioamnionitis (2.3% vs 10.4%), and postpartum hemorrhage (2.3% vs 6.2%), with a second stage beyond 2 hours. Even beyond 4 hours, however, there were no increased neonatal morbidities


   Similar findings were noted in a study by Cheng et al of 15,795 nulliparous, term, cephalic, singleton births at University of California, San Francisco between 1976 and 2001. Compared with women who delivered with a 3 and 4 hour second stage, women with second stages exceeding these benchmarks had an increased risk of chorioamnionitis (odds ratio [OR]: 1.79, 95% CI: 1.44-2.22), cesarean delivery (OR: 5.65, 95% CI: 4.46-7.16), operative vaginal delivery (OR: 2.83, 95% CI: 2.38-3.36), and 3rd and 4th degree lacerations (OR: 1.33, 95% CI: 1.07-1.67); once again, no increased risk of neonatal morbidities was noted . However, questions regarding the neonatal risks of a prolonged second stage remain.(8) 
   It is clear that the evidence is mixed in regards to the risks of a prolonged second stage. Maternal outcomes are worse, neonatal morbidities less evident. However, at least for maternal morbidities, it does not necessary follow that an earlier cesarean delivery would have reduced the spectrum of complications. In fact, an opposite argument could be made that a more liberal approach to operative intervention may exacerbate these same maternal morbidities. Also, it is important to differentiate between association and causation. Is it simply that longer labor leads to more infections, or do women with pre-/subclinical chorioamnionitis have longer labors? Similarly, for postpartum hemorrhage and perineal lacerations—is it that longer labor leads to more bleeding/injury or is it that women with longer second stages eventually are delivered via cesarean and operative vaginal delivery leading to complications? The available literature does not address these issues directly. (12)
In fact, a systematic review of perinatal risks associated with a prolonged second stage by Altman et a described recurrent limitations to the available literature, including oversimplified categorization of the second stage, and inconsistency in study population characteristics and lack of control of confounding factors. The authors conclude by stating “the primary findings of our review indicated that most of the studies are flawed and do not answer the important questions for maternity caregivers to safely manage prolonged second stage.” It is also true that an approach informed by a concept that the “sky is the limit” for second-stage duration, is problematic if not for anything other than the marked decline in spontaneous vaginal delivery beyond a 4-hour second stage.(13)

   In the previously mentioned second-stage study by Cheng et al,15 the rates of spontaneous vaginal delivery declined rapidly from 80% in the 1-2 hour second-stage interval, to 57% in the 2-3-hour interval, to 18.8% in the 4-hour interval and 16.4% past 6 hours. A spontaneous vaginal delivery rate of just 9% was noted past 5 hours of second stage in the secondary analysis of the fetal pulse oximetry study by Rouse et al.17 At which point for any given physician and patient do these diminishing odds of a spontaneous vaginal delivery favor intervention(12)(14)
    However ,though its impact on maternal morbidity esp, caesarean delivery,have been well established  in first world countries,labor duration and its impact isn’t well studied I sub-Saharan region. A cohort study was done at Addis ababa,in 3 teaching hospitals in 2019. main objective of the  study was  to determine perinatal outcome in relation to the duration of second stage in the Ethiopian settings in Addis Ababa. A facility-based prospective cohort study was conducted on 3776 women who delivered in the four selected teaching hospitals in Addis Ababa, Ethiopia. It focused on the outcome of the babies born to these mothers and the labour partograph data. Neonatal outcomes that were examined included the presence of meconium-stained amniotic fluid,1st minute Apgar score of <7, 5th minute Apgar score of <7, incidence of perinatal asphyxia, sepsis.Conclustion With a duration of second stage of labour of more than 1hour, Apgar score <7, respiratory distress syndrome, meconium aspiration syndrome and admission to neonatal intensive care unit became more inevitable.(15)
     The mean duration of SSOL in the same study was 62 min±44 (4-330min). The rate of vaginal delivery dipped progressively with prolonged SSOL beyond 1hr. The composite maternal complications increased with a protracted duration of second stage of labour (P<0.001). Overall, when the second stage of labour progressed beyond1hour, there remained a relatively high probability of achieving vaginal delivery. However, these women are much more likely to undergo operative vaginal delivery, are at higher risk of postpartum hemorrhage, have higher risks of perineal trauma and have increased caesarean section rate.(16)(17)



   Overall composite neonatal morbidity significantly increased with increasing duration of SSOL from 15.0% when duration ≤1hr to 26.6% when duration ≥3hr and to 33.3% when the duration was ≥4hr which is higher than most literatures from optimal setup. Even though we have there are literatures coming out day by day they lack consistency ,as evidenced by the prospective cohort study given above. Thus most literatures speak of ,the length of the second stage of labor is not in itself an absolute or even strong indication for operative termination of labor. Balancing optimal neonatal outcome while minimizing maternal morbidity and unnecessary interventions becomes an intricate challenge for obstetricians In line of finding optimal duration for second stage labor, many authors have tried tirelessly for the past 5 decades, despite which what constitutes normal labour in terms of its progression and duration is not universal or standardized till now.. This study is intended to increases evidences to be utilized under poor setup like us.
















[bookmark: _Toc80923900][bookmark: _Toc81228272]   objectives

[bookmark: _Toc80923901][bookmark: _Toc81228273]general objectives;
   To assess  maternal and fetal outcomes of  laboring mothers with prolonged second stage of labor.
[bookmark: _Toc80923902][bookmark: _Toc81228274]Specifc objectives ;
1 To determine the incidenc of prolonged second stage of labor 
2 To identify abstetric conditions associated with prolonged second stage of labor
3 To determine the different mode of deliveries in laboring women with prolonged second stage of labor.

















[bookmark: _Toc80923903][bookmark: _Toc81228275]methodology
[bookmark: _Toc80923904][bookmark: _Toc81228276]study  area :
the study was conducted in four teaching hospitals of st.paul’s hospital millennium medical college  namely rasdesta damtew memorial ,minilik II memorial hospital and yekatit 12 hospital.,those hospitals are among the largest tertiary hospitals in the country  with large voloume of referral cases.the hospitals receive referrals from around 40 health centors  totally attends deliveries from 4500-10,000 each  yearly.

[bookmark: _Toc80923905][bookmark: _Toc81228277]Study desigh;
 Cross sectional descriptive study study with internal comparison 
[bookmark: _Toc80923906][bookmark: _Toc81228278]Source population;
Laboring mathers who went into  second stage of labor
[bookmark: _Toc80923907][bookmark: _Toc81228279]Study population;
 Laboring mathers who went in prolonged second stage labor during the study period
[bookmark: _Toc80923908][bookmark: _Toc81228280]Sampling procedure
 Study participants were obtained  based on convienience till the required sample size.all the recruited participants were already  admitted to labor ward.
[bookmark: _Toc80923909][bookmark: _Toc81228281]Inclustion criteria.,
Singleton  who were diagnosed with prolonged second stage in hospital
[bookmark: _Toc80923910][bookmark: _Toc81228282]Exclustion
Twin,conjenital anomalies,preterm labor and breech presentations ,iufd.






[bookmark: _Toc80923911][bookmark: _Toc81228283] Sample size calculation
The sample size determination according to Mugenda & Mugenda, (2003) was used:
n=Z² P(1-p)/d², where
n=the desired sample size (if the target population is > 10,000).
Z=the standard normal deviation at the required confidence interval
P=the proportion in the target population estimated to have characteristics being measured.
Since no estimate was available, the recommended 50% by Fisher et al (2008) was used.
d=the level of statistical significance set.
Thus: n = (1.96)² (0.5) (0.5)/ (0.05)² = 384   
after adding 10% non-response rate,final sample size =422
[bookmark: _Toc80923912][bookmark: _Toc81228284]variables 
[bookmark: _Toc80923913][bookmark: _Toc81228285]primary outcome ; mode of delivery ,apgar score,NICU admisstion
[bookmark: _Toc80923914][bookmark: _Toc81228286]secondary outcome;uterine atony,genital tract injury,maternal infections
[bookmark: _Toc80923915][bookmark: _Toc81228287]independent variables; 
sociodemographic characters,obstetric conditions,duration of second stage
[bookmark: _Toc80923916][bookmark: _Toc81228288]dependent variables;
 apgar score,mode of delivery,nicu admisstion,perinatal mortality,atony,genital tract injury.









[bookmark: _Toc80923917][bookmark: _Toc81228289]Data collection 
8 midwives were trained to collect the data by structured questionnaires. Data that were not available from the chart were collected by interview administered structured questionnaires from the  women who fulfill the inclusion criteria upon completion of the delivery . The mode of delivery and birth out comes were recorded at the time of deliveries. The newborns were followed till discharge from the hospitals. The data collections were supervised by the investigator for completeness .to further increase the reliability the 24 hr delivery reports were  revised by the investigator as well as not to miss cases during the study period.
[bookmark: _Toc80923918][bookmark: _Toc81228290]Data management and analysis
The data were entered and cleaned for duplication and missing values. Data analyzed based on coded data by SPSS 23 software. Descriptive statics was performed for maternal demographic and baseline characteristics with their  median   second stage duration across the groups. Internal comparison was made within the cohort of time duration versus Pregnancy outcomes (dependent variables) were mode of delivery (vaginal or c/s), birth weight, Apgar score at 1 and 5th minutes, the need for admission to the Neonatal intensive care unit (NICU), and composite Adverse Neonatal Morbidity and Mortality (perinatal mortality, Apgar score< 7 at the 5th min or NICU admission)  neonatal side and uterine atony ,birth injury and infectious morbidity on maternal side. . The association between various variable was done using chi square, Kruskal Wallis H test  as indicated. Logistic regression was also performed on predictors of adverse neonatal outcomes.








[bookmark: _Toc80923919][bookmark: _Toc81228291]Operational definitions
Prolonged second stage :those nulliparas who stayed 2 and more hrs on second stage
Prolonged second stage:those multipara who stayed 1 and more hrson second stage.
Admission to NICU: Neonate admitted to  NICU for other than observations..
Composite Adverse Neonatal Morbidity and Mortality: the presence of one or more of the           following conditions, stillbirth, early neonatal death, Apgar score< 7 at the 1st min or NICU admission
Early term: Pregnancy at gestational age of 37 and 38 completed weeks (ACOG)(18).
Late term: Pregnancy at gestational age of 41 completed weeks (ACOG)(18).
Perinatal Mortality: includes still births and death in the first week of life (early neonatal mortality).
Term Pregnancy: Pregnancy at gestational age of 39 and 40 completed weeks (ACOG).
Operative Vaginal Deliveries (OVD). Vaginal deliveries  are accomplished with the use of a vacuum device or forceps.
 Indication of OVD. It means any condition threatening   the mother or fetus that is likely to be relieved by immediate   delivery when prerequisites are fulflled.
 Asphyxia. Asphyxia is a condition in which viable newborn fails to attain or initiate respirations afer delivery.
 APGAR Score. APGAR score is method of assessing   fetal conditions at time of delivery.
Low APGAR Score. APGAR score of less than seven is
considered low.
 Birth Trauma. Birth trauma is any trauma to the newborn as a result of labor and delivery like cephalohematoma,  subgaleal hemorrhage, retinal hemorrhage, shoulder dystocia, clavicular fracture, and scalp lacerations

[bookmark: _Toc498089168][bookmark: _Toc527710637]

[bookmark: _Toc80923920][bookmark: _Toc81228292] Ethical considerations
The research was approved by department ethical review committee  SPHMMC. Written and informed consent was obtained from the participants before they proceed with the questionnaire. The study did not intervene in any of patient’s management .The participants were identified by a code rather than a name when written on the questionnaires. The completed questionnaires is kept under lock and only accessed by the researcher. There was no conflict of interest between the study and the researcher.




 

[bookmark: _Toc80923921][bookmark: _Toc81228293]   RESULT
[bookmark: _Toc80923922][bookmark: _Toc81228294]5.1 Sociodemographic characteristics

   In this study, 406 participants were involved making a response rate 96.2%. sixty percent of the participants were under the age group of 25-34 years with mean ,median and SD were 26.2, 26 and+_4.2 respectively. 82  percent of the participants were  from addis ababa  and 58.4% were house wife and 2/3rd of the participants have attended atleast primary education .



Table 1. the sociodemographic characteristics of study participants, .
	variable
	frequency
	Percent

	Age of participants
	
	

	≤24
	143
	35.2

	25-34
	244
	60.1

	≥35
	19
	4.7

	Religion
	
	

	Orthodox
	253
	62.3

	Muslim
	89
	21.9

	Protestant
	64
	15.8

	Occupation 
	
	

	House Wife
	237
	58.4

	Government Employee
	46
	11.3

	Private Employee
	91
	22.4

	Daily Laborer
	20
	4.9

	Student
	8
	2.0

	Other
	4
	1.0

	Educational Level
	
	

	Illiterate
	61
	15.0

	Read and write
	72
	17.7

	Primary Education
	133
	32.8

	Secondary
	89
	21.9

	Tertiary And above
	51
	12.6





[bookmark: _Toc80923923][bookmark: _Toc81228295]      5.2 Obstetric characteristics of study participants
Half of study participants were with GA of 37-40+6 weeks and 52.7% were parous. From the participants, 49.3% had  high risk conditions related to pregnancy and from those risk premature rupture of membrane accounts 13.5% as shown in the table below.



Table 2. the obstetric characteristics of study participants.
	variable
	frequency
	Percent

	Gestational age 
	
	

	<37
	13
	3.2

	37-40+6
	199
	49.0

	≥41
	129
	31.8

	UK
	65
	16.0

	ANC
	
	

	HC
	345
	85.0

	Hospital
	34
	8.4

	Clinics
	27
	6.7

	Parity 
	
	

	nulliparous
	192
	47.3

	parous
	214
	52.7

	Maternal risk 
	
	

	yes
	200
	49.3

	no
	206
	50.7

	If risk specified
	
	

	APH
	44
	10.8

	Others
	6
	1.5

	OLIGO
	11
	2.7

	PROM
	55
	13.5

	PE/HTN
	39
	9.6

	Amnionitis
	5
	1.2

	C/S SCAR
	20
	4.9

	Post Term
	15
	3.7

	OLIGO
	5
	1.2



[bookmark: _Toc80923924][bookmark: _Toc81228296]5.3 Labour characteristics of prolonged second stage of labor
From all participants 3/4th of  labour established spontaneously and 43.8% of the participants admitted at active phase of labour. Almost 40% of the labour duration was 12-18 hours and 46.8% participants SSOL was waiting 2-3hors duration.  The mean and standard   prolonged duration was 3.04,SD ( 0.75) for nulliparas and 2.36,SD(0.928)  for multipara.Concerning to mode of delivery, 45.6% delivered by SVD and 1/3rd delivered by operative vaginal deliveries as shown in the table below.



Table 3.  labour characteristics of   study participants .
	variable
	frequency
	Percent 

	onset of labour
	
	

	Spontaneous
	310
	76.4

	Induced
	64
	15.8

	Augmented
	32
	7.9

	Labour condition at admission
	
	

	No Labour (For PRIMING)
	63
	15.5

	Latent
	133
	32.8

	Active
	178
	43.8

	SSOL
	32
	7.9

	total duration of labour in hours
	
	

	<8 hrs.
	43
	10.6

	8-12 hr.
	99
	24.4

	12-18 hr.
	162
	39.9

	>18 hrs.
	102
	25.1

	Duration of rupture of membrane
	
	

	<12
	320
	78.8

	12-18
	37
	9.1

	>18
	49
	12.1

	duration of SSOL
	
	

	60-119 minute
	69
	17.0

	120-179minute
	190
	46.8

	180-239minute
	101
	24.9

	≥240minute
	46
	11.3

	Mode of delivery
	
	

	SVD
	185
	45.6

	C/S
	86
	21.2

	instrumental
	135
	33.3

	Ic/s indication 
	
	

	NRFHRP
	18
	4.4

	CPD
	37
	9.1

	Failedinstrumental delivery
	5
	1.2

	Malposition
	26
	6.4

	instrumental indication
	
	

	NRFHRP
	38
	9.4

	PSSOL
	97
	23.9







Composite Maternal marbities  





	
	












Delivery (%) 
	












Delivery (%)
	











Delivery (%)

	
	<2hr
	<3hr
	P value
	<2hr
	<4hr
	p-value
	<2hr
	>4hr
	p- value

	SVD
	57.9
	55.7
	0.000
	57.9
	28.8
	0.000
	57.9
	21.8
	0.000

	C/S
	2.8
	17.9
	0.000
	2.8
	34.6
	0.000
	2.8
	32.6
	0.000

	OVD
	39.3
	26.4
	0.000
	39.3
	36.6
	0.000
	39.3
	45.6
	0.000



 Mode of Delivery vs time duration of second stage 
	Mode of delivery
	<2hrs
	<3hrs
	<4hrs
	>4hrs

	SVD
	total
	42
	140
	64
	25

	C/S
	Indication 
	

	
	NRFHRP
	-
	12
	6
	-

	
	CPD
	2
	12
	14
	9

	
	FAILED OVD
	-
	2
	1
	2

	
	MALPOSITON
	-
	8
	14
	4

	OVD
	Indication 
	

	
	NRFHRP
	11()
	5
	7
	15

	
	PSSOL
	16
	45
	30
	6

	Total 
	69
	190
	101
	46










Predictors   for maternal outcomes.
	variable
	Develop comorbidity
	p-value
	COR
	p-value
	AOR

	
	yes
	No 
	
	
	
	

	Gestational age
	
	
	
	

	<37
	2
	11
	1
	
	1
	

	37-40+6
	28
	171
	0.895
	0.9(0.19, 4.28)
	0.812
	0.8(0.13, 5.03)

	≥41
	6
	123
	0.133
	0.27(0.048, 1.49)
	0.053
	0.13(0.015, 1.03)

	UK
	8
	57
	0.762
	0.77(0.14, 4.14)
	0.671
	0.65(0.09, 4.64)

	parity
	
	
	
	
	
	

	nulliparous
	28
	164
	0.024
	2.1(1.11, 4.04)
	0.003
	4.1(1.59, 10.490

	parous
	16
	198
	1
	
	1
	

	Duration of membrane rupture hours
	
	
	

	<12
	30
	290
	1
	
	1
	

	12-18
	5
	32
	0.426
	1.5(0.55, 4.17)
	0.553
	1.4(0.44, 4.73)

	>18
	9
	40
	0.062
	2.2(0.06, 2.18)
	0.114
	2.2(0.83, 5.95)

	duration of SSOL in minute
	
	
	
	

	60-119 
	9
	60
	0.223
	1.9(0.68, 4.99)
	0.452
	0.58(0.14, 2.41)

	120-179
	20
	170
	0.571
	0.78(0.34, 1.82)
	0.170
	0.44(0.14, 1.42)

	180-239
	5
	96
	0.069
	0.35(0.11, 1.08)
	0.002
	0.09(0.02, 0.41)

	≥240
	10
	36
	1
	
	
	1

	Mode of delivery
	
	
	
	

	SVD
	9
	176
	1
	
	1
	

	C/S
	11
	75
	0.025
	2.9(1.14, 7.21)
	0.070
	2.8(0.92, 8.63)

	instrumental
	24
	111
	0.000
	4.2(1.89, 9.43)
	0.000
	6.2(2.46, 15.48)

	Neonatal birth weight
	
	
	
	

	2000-2499
	4
	12
	1
	
	1
	

	2500-3999
	32
	332
	0.041
	0.29(0.08, 0.95)
	0.102
	0.28(0.06, 1.28)

	≥4000
	8
	18
	0.688
	1.3(0.33, 5.43)
	0.148
	4.1(0.60, 28.32)



   

[bookmark: _Toc80923925][bookmark: _Toc81228297]Perinatal outcome
 Among the  406 newborns males account for 203(50%) and females account for 203(50%) of the deliveries. The mean (± SD) birth weight was 3245(± 478.1gm), the lowest was 2000gm and the largest was 5300gm.3.9%(16). of the newborn had birth weight less than 2500gm and 6.4%( 26) of the newborn had weight more than 4ooogm.
  Low birth weight and macrosomic newborns had more adverse composite neonatal outcomes when compared to neonate with normal weight (OR 6.33, 95 % CI 2.83–13.83, p = 0.00 for LBW and OR 1.67, 95 % CI 0.17–15.64, p = 0.65 for macrosomic newborn). Duration of second stage had a non significant correlation with the birth weight, Pearson correlation was 0.047 and p=0.217 . Newborns with Apgar score less than 7 at the first minute were 76(18.9%) but at the fifth minute only 18(8.5%) had APGAR score less than seven.admisstion to NICU after excluding those admitted after prolonged prom for septic work up were 75(18.7%)

     Among those admitted to  NICU  respiratory distress  and sepsis was diagnosed in   17.3% and 48% of them respectively.median duration of  stay was 3 days,with END of 7 (1.7%)neonates .regarding cause of deaths four them was those diagnosed with sepsis ,two  with PNA. Perinatal mortality rate was 27/1000,4 still births ,7 early  neonatal deaths .of those still births 2 had preiclamsia occurred after 1 hr of second stage,the other 2 still births occurred after 2hrs of second stage.










 frequency  distribution of neonatal variables


	Neonatal variables
	frequency
	Percent

	sex of neonate
	
	

	Male
	203
	50.0

	Female
	203
	50.0

	birth weight
	
	

	2000-2499
	16
	3.9

	2500-3999
	364
	89.7

	>=4000
	26
	6.4

	Intrapartum loss after one hr. of second stage
	
	

	yes
	4
	0.98

	no
	402
	99.02

	APGAR score
	
	

	≤6
	76
	18.9

	≥7
	326
	81.1

	neonatal resuscitation 
	
	

	Yes
	93
	22.9

	No
	309
	76.1

	neonatal resuscitation outcome
	
	

	Successful
	91
	97.8

	END
	2
	2.2

	need of NICU admission
	
	

	YES
	75
	18.7

	NO
	325
	81.3

	If NICU admission Diagnosis(n=75)
	
	

	RDS
	13
	3.2

	EONS
	36
	8.9

	PNA
	10
	2.5

	Birth Injury
	5
	1.2

	MAS
	9
	2.2

	Others
	2
	.5

	Duration of NICU admission 
	
	

	<24hrs
	23
	30.7

	24-72hrs
	26
	34.7

	>72hrs
	26
	34.7

	Outcome of NICU admission
	
	

	Improved
	67
	89.3

	END
	7
	9.3

	Any Sequelae
	1
	0.4

	Cause of neonatal death in NICU
	
	

	PNA
	2
	2/7

	EONS
	4
	4/7

	Trauma
	1
	1/7












 





































Maternal socio-demographic characteristics and their association with perinatal morbidities and mortalities are summarized . There was no significant difference   in PNMR and composite morbidty (p>0.05) among  age ,place of ANC and occupation.there was also no significant difference for obstetric conditions like GA,high risk conditions like PE and post term.NRFHRP  and   1st min apgar <7 has been shown to have statistically significant association with duration of second stage.

A multivariate logistic regression was performed to ascertain the effects of gestational age, high risk conditions ,total labor duration,duration of rupture of membrane ,birth weight, parity and   duration of second stage  on the likelihood that newborn will have adverse composite perinatal outcomes . among those predictors with statistically significant are ; nulliparity (p=.026),AOR =0.68(0.38,1.21),duration of second stage >4hrs(p=.000),AOR=0.37(0.184,0.76), ROM>18hrs(p=0.026,AOR0.52(0.18,0.94).










Predictors of  perinatal outcomes

	Variable 
	Composite Perinatal outcome
	p-value
	COR
	P-Value
	AOR

	
	yes
	No 
	
	
	
	

	parity
	
	
	
	
	
	

	nulliparous
	144
	48
	0.025
	0.57(0.35, 0.93)
	0.188
	0.68(.38, 1.21)

	parous
	181
	33
	1
	
	1
	

	Has maternal risk
	
	
	
	

	Yes
	151
	49
	0.017
	0.55(0.33, 0.89)
	0.081
	0.62(0.361, 1.06)

	No 
	174
	32
	1
	
	1
	

	total duration of labour hours
	
	
	

	<8 hrs.
	36
	7
	1
	
	1
	

	8-12 hrs.
	86
	13
	0.621
	1.28(.47, 3.49)
	0.515
	1.4(0.50, 3.92)

	12-18 hrs.
	129
	33
	0.548
	0.76(.31, 1.86)
	0.830
	0.9(0.35, 2.29)

	>18 hrs.
	74
	28
	0.156
	0.51(.21, 1.29)
	0.518
	0.7(0.26, 1.94)

	Duration of membrane rupture in hour
	
	
	

	<12
	269
	51
	1
	
	1
	

	12-18
	27
	10
	0.094
	0.51(.23, 1.12)
	0.176
	0.57(0.25, 1.29)

	>18
	29
	20
	0.000
	0.28(.144, 0.52)
	0.006
	0.37(0.184, 0.76)

	duration of SSOL in minute
	
	
	

	60-119 
	60
	9
	1
	
	1
	

	120-179
	151
	39
	0.174
	0.58(.26, 1.27)
	0.552
	0.77(0.32, 1.83)

	180-239
	82
	19
	0.322
	0.65(.27, 1.53)
	0.871
	0.92(0.35, 2.42)

	≥240
	32
	14
	0.026
	0.34(.134, 0.88)
	0.037
	0.52(0.18, 0.94)


[bookmark: _Toc80923926][bookmark: _Toc81228298]             Discusstion
  The  incidence of prolonged second stage of labor determined by this study was 7.3% (406/5885),most of them(178) were managed at st.paul,122 at y-12 ,56 at RDH,50 of them at minilik II hospital.there are dozens of studys in this regarding  but most didn’t include sub-saharan population. Retrospective cohort on  prolonged second stage  (berghela,etal 2013) the incidence was  9.9% and  13.9% of nulliparous and 3.1% and 5.9% of multiparous women with and without an epidural, respectively.(19)(20)(12) Prospective cohort study done at addis baba university ,CHS(2018) didn’t mention the incidence but only 2.9% of them stayed beyond 3hrs(16) .also retspective cohort study done to compare labor duration between blacks and whites  shows  shorter duration ;In the second stage of labor, black women had shorter labors, both overall and stratified by epidural use.(21) In the multivariate analysis, when controlled for demographics, parity, epidural, birthweight and other determinents , black women had a shorter second stage than did white women (nulliparous women, 22 minutes; multiparous women, 7.5 minutes; P = .001) and lower rates of prolonged second stage (odds ratio, 0.6; P = .001) .(17)
 Of the factors associated with prolonged second stage;parity and maternal age has shown significant association on chi.squa.test (p=0.000,p=0.02 )respectivelybut birth weight didn’t show significant correlation [p=o.56]. 
With regard to mode of delivery in this study after prolonged second stage; 97%  of delivery before 2hrs was vaginal delivery with only 3% deliveries via cesearian section.where as subsequent mode of deliveries  decreased to 82.1%and 55.4% after 2 and 3 hrs respectively.operative deliveries both cesearian and instrumental deliveries  progressively increased with time duration of second stage,spontaneous vaginal delivery being only 20.8% after 4 hrs(all with p=0.000). similar studies are availibale which  includes RCT,cohort and metanalysis to try to figure out the crossline between avoiding operative  deliveries  and other maternal ,neonatal morbidties.(22)(19)
 Prospective cohort study by husnia etal has demonstrated  rate of SVD of 95.4%, 45% and 37.5% decline as a factor of time is well substantiated as duration of SSOL increased  from < 1hr, > 3hr and >4hours, respectively. This is comparable  with  this stdy and the study done by Rouse etal, which calculated the SVD rate to  be 85% when the duration was 1 hour to 24.2% when the duration of SSOL is >3hr and 9% when it was 5 hours ((23)(16)). 
However, the rate of vaginal delivery is much higher than the study done by YuehChang Kuo and colleagues which showed spontaneous vaginal delivery occurring in 82.3% of patients with a normal second stage (<120min), and33.2% of patients with a prolonged second stage of ≥120min [19]. Contrary to this, caesarean section rate progressively increased from 2.2% when duration SSOL is < 1hr to 18.3 % when duration of SSOL is ≥3hr and 16.7% when duration of SSOL is ≥ 4hr(8)(3). 
 According  to Rouse et.al caesarean section rate with duration of SSOL is almost  comparable to our study upto 3 hr but after that it is much higher; caesarean section rate is 1.4% when duration of SSOL is < 1hr but it is 38.3% when duration of SSOL is ≥3hr and 47.4% when duration of SSOL is ≥ 4 hr []. Operative vaginal delivery rate also increased with increasing duration of SSOL, from 2.7% when the duration was ≤1hr to 36.7% when duration of SSOL was ≥3hr. comparable result is also seen on the Rouse DJ et al study which showed OVD rate of 34.6% when duration of SSOL is >3hr (24) 
 In most studys overall cesarean rate significantly escalated from  when second stages <3 hours were compared with 3 to 4 hours and 4 hours  but this  increament  was due to cesarean for dystocia and not for nonreassuring fetal heart rate((9)), incontrast with this study showed  non reassuring rate  of rate 12.8% and 32% before and after 4hrs respectively but total delivery after 4hrs was only 46(11.3%)  and the study population has  relatively increased number of high risk  conditions which  is half of the study population.
 Composite maternal morbidties (uterine atony,tear,and infections) were  related using pearson’s R  to see likelyhood ratio and it was significant (p=0.02). In related  retrospective chart reviews and cohort studies demonstrated that there exist a possibility of difficult cesarean sections
and instrumental vaginal deliveries with resultant maternal morbidities like postpartum haemorrhage, uterine atony, severe obstetric lacerations, chorioamnionitis, puerperal sepsis and third or fourth-degree perineal lacerations with most prolonged second stages of labour().


   Bivariate logistic followed by multivariate logistic regresstion was used to look for predictors of composite maternal morbidities .nulliparity was found out to be poor predictor [p value =0.003,COR 2.1 CI (1.11,4.04),AOR 4.1,CI (1.59,10.4)].
   This is also in agreement with study done by SFMFduration of second stage in category  was subjected to regresstion it  was not significant for those 1-2 hrs and 2-3 hrs (p= and    respectively.
   Among 402 alive neonates  80% of  them have stayed by mother side ,there were 2 END after resuscitation and 18% were admittewd to NICU.several other  studies  have included NICU admisstion as a outcome variable,one review on “ optimal duration  second stage” has shown admisstion rate of 32%after 3hrs  of  second stage().  The median apgar score was 7.1 .               .18.9%of them have 1st min apgar score less than 7 and 22.9% needs neonatal resuscitation.on related outcome of aprospective cohort study by husnia,etal , 92.6% had a first minute apagar score of  >7 and the low apgar score was 7.4%().on the same study 8.7% neonates were    admitted to NICU which is lower than this study with possible reason   being  relatively increased no of high risk conditions on the study population which was 50%.similar to the finding  on this  study low 1st min apgar score has significant  assosciation with duration of second stage(table =5 ). Even after controlling for the modifiers, 1st minute Apgar score being <7 is significantly associated with duration of SSOL (P=0.009, aOR=1.004 and 95%9 CI ( 1.001 -1.006). 
On this study only 2.2 % of the neonates  had apgar  score  <7 when the  delivery  is before  ,but  escalated to  8.6%after  2hrs  and 4 hrs  with  p value of 0.003 and  0.000 respectively.  Of those  admitted to NICU ,there were 7 (9.3%) deaths  which was not significantly associated with duration of second stage ,but multivariate logistic regresstion  was done to predictors for composite perinatal outcome which includes low apgar,admisstion to NICU and neonatal death .



 The predictors were durartion of labor,duration of rupture of membrane,second stage duration ,parity  and maternal high risk conditions  . only duration of second stage beyond 4 hrs and rupture of membrane >18hrs had statistically significant  association  (pvalue 0.037   AOR 0.37 CI [0.18,0.94] and pvalue 0.006 AOR 0.52 CI (0.184,0.76 respectively).
[bookmark: _Toc80923927][bookmark: _Toc81228299].     Conclusions
We have set out that prolonged second stage of labor  was a frequent occurrence as study area was  tertiary  hospitals.  The change of a vaginal delivery is high even beyond 3 hours in the
second stage..Adverse neonatal outcomes were observed significantly in women only for those beyond four hrs of stay this wasn’t supported by other local study which has  a better study design 
   The study  didn’t find any cut off point for second stage duration  that predicted higher adverse perinatal outcomes. decision between vaginal delivery and c/s should be well balanced to prevent unnecessary maternal morbidity. One of the major finding of this study was a confirmation of increased likelihood of operative delivery but this wasn’t parallel with  perinatal morbidity and mortality at least till 4 hrs of stay . Maternal and neonatal risks need to be further explored by larger, better-designed prospective studies , reviews and controlled  trials. 
[bookmark: _Toc80923928][bookmark: _Toc81228300]Strengths and Limitations of the study
Using 4 big teaching hospitals for the study, we were able to include a large number of women with prolonged second stage , making the study one of two studys done locally, Its prospective nature of the study made it possible to assess the association between the different maternal and baseline characteristics with duration of second stage.  There were no cases lost during follow up.
To the authors best knowledge there are only one published studies in this area in the country so the study can be used as a base line for future research in the same field. The study was done in set ups with limited resource for continues electronic fetal surveillances and the result could be inferred for other studies and   to other set ups in the country.
The limitatios;  The study included only pregnancies women at or beyond 37 weeks and the figures is not representative for preterm pregnancies.  The study was not power to detect the pregnancy outcomes of different labor priming and induction methods used. And it doesn’t assess possible strong predictors of outcome on contemporary obstetrics like BMI These could be taken as a future research areas in the set ups.the other limitation possible is the data collectors were those midwifes managing study participants which increases chance of  bias.
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The speciefic types of maternal  morbidity occured in prolonged second stage of labour (n=406)
comorbide	
uterine atony	genital tract injury	infection	22	13	14	not comorbide	
uterine atony	genital tract injury	infection	384	401	398	



perinatal outcome of prolonged SSOL	
with maternal side	END	NICU	intrapartal loss	325	2	75	4	

3

