Perinatal outcome of non vertex second twin after vaginal delivery of first twin at Saint Paul’s hospital millennium medical college, Addis Ababa, Ethiopia: Retrospective Cohort study
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Abstract                                                                                                                                 
Background: Considering Presentation of the second twin in determining the route of delivery for vertex first twin remains an area of controversy. This study aimed to determine whether presentation of the second twin following vaginal delivery of a vertex first twin affects neonatal outcomes at SPHMMC, Addis Ababa, Ethiopia from January 2016 to January 2020      
Methods: Hospital based, Retrospective cohort study design was conducted based on data collected from 429 mothers using a structured data extraction form. 143 women with non vertex second twin were compared with 286 women with vertex second twin that fulfils the inclusion criteria. The ratio of exposed to none exposed was taken as 1: 2. Data was collected by trained residents. Data was entered and analyzed using SPSS version 21. Relationship among the major variable were described by chi-square test (P<0.05).  In order to measure the association between an exposure and an outcome relative risk (RR, with 95% CI) was calculated. Logistic regression model (adjusted for perinatal confounders and mode of delivery) were developed to determine odds of adverse outcomes associated with presentation. The perinatal mortality rate was calculated by using S-Statistical soft ware for both exposed and non exposed group and association was checked using chi-square test (P<0.05). P-value<0.05 was considered statistically significant.  
Result: A total of 429 twin pregnancies were included, 33.3% of these had a non-vertex second twin. Caesarean section was more common in non-vertex presentations (11.2% vs 2.1%, p < 0.001). The odds of Apgar score < 7 at 5th minutes (14% vs 5.6%, OR 2.7444,95%CI 1.375-5.477), still birth (4.2% vs 0.7%, AOR 5.482,95%CI 1.073-27.995) Apgar < 7 at 1st minutes(47.6% vs 23.1%, AOR 2.782,95%CI 1.784-4.338), NICU admission (29.4% vs 27.3%, OR 1.109,95%CI 1.109-1.729) and early neonatal death (18.9% vs 9.1%, AOR 2.355,95% CI 1.331-4.168) were significantly higher among non vertex second twin.  Conclusion: Perinatal mortality rate and Neonatal morbidities such as low 5th minute APGAR score were found to be higher among non vertex second twin after vaginal delivery of the first twin. Vaginal delivery of twin with the non vertex second twin is not a reasonable management option although skill of resident in attending non vertex presentation and gestational age specific outcome is not seen
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Introduction                                                                                                                               Twin pregnancy is becoming a problem of increasing dimensions worldwide with dramatic increase in occurrence owing to delayed child bearing and frequent use of assisted reproductive technology (ARTs) and ovulation induction(1). It is associated with increased perinatal morbidity and mortality, mainly because of the increased incidence of prematurity and growth restriction (2). Although there is consensus regarding the safety of vaginal delivery for twins when both are vertex, controversy arises over intrapartum management when the second twin is non vertex. The second twin presents non vertex in approximately 40% of twin gestations prior to the onset of labour (3).
Two retrospective case control studies on influence of presentation on neonatal outcome showed that Non-cephalic presentation of the second twin does not significantly influence the perinatal outcome of the second twin but might be a risk factor for vaginal-caesarean birth.(4,5). Similarly, Secondary analysis of the WHO maternal and child health global data survey on outcome of the second twin delivered vaginally in vertex vs. non-vertex presentation showed no significant increase in perinatal outcomes associated with non-vertex presentation of the second twin, aside from a small increase in the odds of Apgar score <7 at 5 minutes for non-vertex presenting second twins. (6) 
Two large population-based retrospective cohort studies suggest that elective caesarean delivery of twins may improve perinatal outcome in the second twin (7, 8).  In contrary ,Although the sample size was small a Cochrane review  concluded that there was inadequate evidence to recommend routine caesarean delivery in twin gestations with non vertex presentation of the second twin(9).Vaginal delivery is indicated as long as the obstetrician is comfortable with and skilled in vaginal breech delivery (10) .                                                                                                                               
The advance in IVF in our hospital and paucity of data on perinatal outcome of non vertex second twin after successful vaginal delivery of vertex first twin in our setting initiated us to conduct this study which will help us bridge the existing information gap on the subject matter.   This study is therefore, aimed at determining perinatal outcomes  of non vertex second twin following vaginal delivery of vertex first twin and mediating factors in our setting which helps us to determine best obstetric management of our mothers to reduce perinatal mortality and improve infant health.  It will also be used as input for further research of subject matter. 
[bookmark: _Toc519770424][bookmark: _Toc24177617][bookmark: _Toc24177618]Methods                                                                                                                                    Studydesign, setting and participants                                                                              
[bookmark: _Toc519770429][bookmark: _Toc24177621]Hospital based, Retrospective cohort Study was done to determine the perinatal outcome of non vertex second twin after vaginal delivery of the first twin. The data were collected from the patient’s chart and registration books of the labor ward and NICU at Saint Paul’s Hospital Millennium Medical College in Addis Ababa, capital city of Ethiopia. Saint Paul’s hospital is one of the tertiary referral hospitals directly under the federal ministry of health. It is also a teaching hospital for the Millennium Medical College. The study was conducted from January 2016 to January 2020. All pregnant mothers with twin pregnancy who has delivered the first twin vaginally were included. Mothers who didn’t have baseline data and missed charts were excluded.         
Sample size and sampling procedures                                                                               
[bookmark: _Toc519770431][bookmark: _Toc24177626]Sample size was calculated with OpenEpi version 3 online calculators for cohort study. Mothers with non vertex second twin were labelled as exposed group and mothers with vertex second twin were labelled as non exposed. From study done in United Kingdom by Caulkwell and Murphy 26.5% of newborn of mother with non vertex second twin who delivered vaginally were referred to NICU compared with 14.5% of newborn of women with vertex second twin.  By using power of 80% and CI of 95%, the soft ware auto calculates total sample size of 429. The ratio of exposed to non exposed was taken as 1:2. So 143 cases with non vertex second twin were collected consecutively and 286 non exposed women with vertex second twin were used for comparison. The data were collected consecutively until calculated sample size reached.
Data collection and quality control
Structured data extraction form was used for data collection. The form was pre-tested on 5% of the total sample size of patient charts that were not included in the study. Two Second year residents collected the information from the patient’s chart and registration books under the control of the principal investigator. Before data collection, training was given to data collectors to integrate the objective of the study, the method used and the contents of the data extraction form.
Variables and outcomes
The exposure variable of interest was presentation of the second twin, i.e. group 1 (non vertex presentation) and group 2 (vertex presentation).The perinatal outcomes were stillbirth (newborn with no signs of life), early neonatal mortality in a live born neonate up to hospital discharge or seven days of life, Apgar score <7 at first and 5 minutes and admission of the newborn to NICU. The independent variables were maternal characteristics, perinatal characteristics and delivery characteristics. Maternal characteristics include; age, sex, marital status, educational level, occupation, parity, antenatal visits and medical condition like hypertension. Perinatal characteristics were sex and sex discordance, gestational age, birth weight and birth weight discordance. Delivery characteristics were intertwin delivery interval, attendant and mode of delivery. [image: ]
Figure 1 study profile                                                                                                                                                           
Analysis and statistical methods
[bookmark: _Toc46960632]Twin pregnancies were included if a) the first twin delivered vaginally in vertex presentation and b) the gestational age was greater than or equal to 28 weeks. These women were then categorized into groups 1 and 2, based on the presentation of the second twin at the time of delivery. We described reported frequencies for maternal demographic characteristics, obstetric history, and mode of delivery, neonatal characteristics and neonatal outcomes by presentation of the second twin. Data were entered and analyzed using SPSS 21 version. Relationship among the major variable were described by chi-square test (using 95% CI & P < 0.05). In order to measure the association between an exposure and an outcome relative risk (RR, with 95% CI) was calculated. Logistic regression (using P<0.05) was used to examine the relationship between the dependent and independent variables. The perinatal mortality rate was calculated by using S-Statistical soft ware for both exposed and non exposed group and association was checked using chi-square test (P<0.05). Ethical clearance & permission letter was obtained from the Institutional Review Board (IRB). 
Result 
Socio-demographic characteristics
During the study period a total of 429 charts were retrieved, of which 143 women with non vertex second twin after vaginal delivery of the first twin were taken as exposed and 286 women with vertex second twin after vaginal delivery of the first twin were taken as non exposed. Neonatal status was traced on the 7th post-partum day from NICU registration book for those who are referred to NICU. The chart retrieval rate was 100% for both groups. The two study groups were similar with respect to maternal age, marital status, maternal education and occupation. 54.5% of women with non vertex second twin and 44.1% of women vertex second twin were orthodox Christians by religion (P= 0.026). (Table-1).

Table 1: Socio-demographic characteristics of women with vertex and non vertex second twin after vaginal delivery of the first twin at SPMMHC,2020

	  Socio demographic status
	Exposed N(%)
	Non exposed N(%)
	(P-value)

	Age of the mother
	<=19
	2(1.4)
	10(3.5)
	2.746(.601)

	
	20-24
	45(31.5)
	90(31.5)
	

	
	25-29
	56(39.2)
	110(38.5)

	
	30-35
	28(19.6)
	60(21.0)
	

	
	>=35
	12(8.4)
	16(5.6)
	

	Religion
	orthodox
	78(54.5)
	126(44.1)
	9.285(0.026)

	
	muslim
	48(33.6)
	92(32.2)
	

	
	protestant
	13(9.1)
	56(19.6)
	

	 
	others
	4(2.8)
	12(4.2)
	 

	marital status
	single 
	0(0)
	4(1.4)
	2.019(0.155)

	
	married
	143(100)
	282(98.6)
	

	occupation
	house wife
	89(62.2)
	159(55.6)
	3.713(0.446)

	
	private employe
	24916.8)
	49(17.1)
	

	
	daily laborer
	17(11.9)
	34(11.9)
	

	
	student
	4(2.8)
	11(3.8)
	

	
	gov't employe
	9(6.3)
	33(11.5)
	

	level of education
	unable to read and write
	14(9.8)
	28
	6.478(0.166)

	
	no formal education but able to read and write
	10(7.0)
	10(3.5)
	

	
	primary school
	58(40.6)
	102(35.7)
	

	
	secondary school
	36(25.2)
	70(24.5)
	

	
	university
	25(17.5)
	76(26.6)
	





Obstetric characteristic
Almost all (98.6%) of pregnant mothers had ANC follow up at least once in the health facility during the current pregnancy. The rate of medical complications and place of ANC follow up was similar among the study groups. The percentage of nulliparous woman with non vertex second twin were found to be higher than the non exposed groups (42.7% vs 28%),(4.2% vs 3.5%) (P=0.007 )(Table 2)

Table 2: Obstetric characteristic of women with vertex and non vertex second twin after vaginal delivery of the first twin at SPMMHC,2020

	Obstetric Characteristics
	Exposed N (%)
	Non exposed N(%)
	X2 (P-value)

	Parity of the mother
	nulliparous
	61(42.7)
	80(28.0)
	9.939(0.007)

	
	Para 1-4
	76(53.1)
	196(68.5)
	

	
	greater than or equal to 5
	6(4.2)
	10(3.5)
	

	Place of ANC follow up
	health centre
	77(53.8)
	134(46.9)
	2.311(0.315)

	
	private clinic
	4(2.8)
	6(2.1)
	

	
	hospital
	62(43.4)
	146(51.0)
	

	Booking status of the mother
	yes
	141(98.6)
	282(98.6)
	0.000(1.000)

	
	no
	2(1.4)
	4(1.4)
	

	Medical complication
	YES
	38(26.6)
	7024.5)
	0.223(0.637)

	
	NO
	105(73.4)
	216(75.5)
	




Labor & delivery
Delivery by caesarean section was significantly more common in non-vertex than vertex presentations (11.2% vs 2.1 %( P<0.001); (RR 0.170, 95% CI: 0.065-0.445). The commonest indication for cesarean section and instrumental deliveries were NRFHRP in the both exposed and non exposed group. The rate of operative delivery in women with non vertex second twin was 11.2%, compared with 5.6% in women with vertex second twin; which is statistically significant (P=0.038), (RR 2.126, 95% CI: 1.030-4.387). Inter twin delivery interval was similar for both groups. Only 14% of non vertex second twin were delivered after 30 minutes of delivery of the first twin. (Table 3)

Table 3: Labor & delivery related variables among women with vertex and non vertex second twin after vaginal delivery of the first twin at SPMMHC,2020

	labor and delivery Characteristics
	Exposed N (%)
	Non exposed N(%)
	X2  (P-value)

	Twin twin interval
	less than 30minutes
	123(86)
	230(80.4)
	2.047(0.153) 

	
	greater than 30minutes
	20(14.0)
	56(19.6)

	Mode of delivery of twin B
	SVD
	127(88.8)
	280(97.9)
	16.194(0.000)

	
	CS
	 16(11.2)
	6(2.1)
	 

	If by CS what was the indication
	NRFHRP
	5(50)
	5(62.5)
	1.800(0.615)

	
	CORD PROLAPSE
	2(20.0)
	2(25.0)
	

	
	RETAINED SECOND TWIN
	2(20.0)
	0(0.0)
	

	
	OTHERS
	1(10.0)
	1(12.5)
	

	If by instrument what was the indication
	NRFHRP
	4(50.0)
	8(100)
	5.333(0.149)

	
	PROLONGED SSOL
	1(12.5)
	0(0.0)
	

	
	CORD PROLAPSE
	2(25.0)
	0(0.0)
	

	
	OTHERS
	1(12.5)
	0(0.0)
	 

	Attendant
	resident
	129(90.2)
	238(83.2)
	5.090(0.070)

	
	intern
	6(4.2)
	12(4.2)
	

	
	midwife
	8(5.6)
	36(12.6)
	




Neonatal characteristics
The rate of referral to NICU was statistically similar among the study groups though Non vertex second twin are more likely to be referred to NICU than vertex second twin; 29.4% of exposed neonates and 27.3% non exposed neonates were referred to NICU (P=0.648).Similarly the rate of congenital malformation, sex distribution, type of chorionicity, gestational age range in weeks and weight in gram were similar among both groups. Majority of neonates were delivered alive in both groups. 6 (4.2%) of exposed group end up in stillbirth, compared with 2(0.70%) of non exposed group which is statistically significant (P=0.012), (RR 0.161, 95% CI 0.032-0.807). In our study 62(43.4%) of exposed and 64(22.4%) of non exposed neonates had 1st minute APGAR score of less than seven (P<0.001), while 14(9.8%) of exposed and 14(4.9%) of non exposed neonates had 5th minute APGAR score of less than seven (P= 0.005). 
The percentage of the smaller twin of a birth weight discordance of >15% was 23.8% in exposed group and 13.3% in non exposed group which is statistically significant (p<0.001) though majority of twins in both groups had a birth weight discordance of <15%.
More than half of twins were of the same gender in both groups. 63(44.1%) of non vertex second twin and 96(33.6%) of vertex second twin had different gender which is statistically significant (p=0.034, RR=0.642, CI 95 0.425-0.968). 33(23.5%) of exposed and 28(9.8%) of non exposed neonates died at the seventh day of life which is statistically significant (P<0.001) (Table 4). 

Table 4: neonatal characteristics of neonate born from women with vertex and non vertex second twin after vaginal delivery of the first twin at SPMMHC, 2020

	Neonatal  Characteristics
	Exposed N (%)
	Non exposed N(%)
	X2 (P-value)

	Congenital malformation
	Yes
	1(0.7)
	2(0.7)
	0.000(1.000)

	
	No
	142(99.3)
	284(99.3)
	

	Infant sex of twin B
	MALE
	72(50.3)
	118(41,1)
	3.193(0.074)

	
	FEMALE
	71(49.7)
	168(58.7)
	

	Chorionicity
	Mono chorionic
	38(26.6)
	80(28.0)
	0.094(0.760)

	
	Dichorionic
	105(73.4)
	206(72.0)
	

	gestational age in weeks
	28-31
	18(12.6)
	30(10.5)
	2.288(0.319)

	
	32-36
	65(45.5)
	114(39.9)
	

	
	37-42
	60(42.0)
	142(49.7)
	

	Weight in gram
	1000-1499
	30(21.0)
	34(11.9)
	8.342(0.080)

	
	1500-1999
	27(18.9)
	52(18.2)
	

	
	2000-2499
	52(36.4)
	120(42.0)
	

	
	>= 2500
	34(23.8)
	76(26.6)
	

	
	<1000
	0(0.0)
	4(1.4)
	

	Weight discordance
	Birth weight discordance <15%
	99(69.2)
	188(65.7)
	17,853(0.000)

	
	Larger twin of a >15% birth weight discordant pair
	10(7.0)
	60(21)
	

	
	Smaller twin of a >15% birth weight discordant pair
	34(23.8)
	38(13.3)
	

	5TH MIN APGAR
	APGAR <7
	20(14)
	16(5.6)
	8.733(0.003)

	
	APGAR >=7
	123(86.0)
	270(94.4)
	

	Gender
	SAME GENDER
	80(55.9)
	190(66.4)
	4.497(0.034)

	
	DIFFERENT GENDER
	63(44.1)
	96(33.6)
	

	Neonatal outcome
	Alive
	137(95.8)
	284(99.3)
	6.369(0.012)

	
	still birth
	6(4.2)
	2(0.7)
	

	Referral to NICU
	YES
	42(29.4)
	78(27.3)
	0.208(0.648)

	
	NO
	101(70.6)
	208(72.7)
	

	Neonatal status at the 7th day
	At home or still in the hospital
	116(81.1)
	260(90.9)
	8.439(0.004)

	
	
	
	
	

	
	Early neonatal death
	27(18.9)
	26(9.1)
	

	1st minute APGAR score
	APGAR <7
	68(47.6)
	66(23.1)
	26.589(0.001)

	
	APGAR >=7
	75(52.4)
	220(76.9)
	



Association between Perinatal outcomes and confounder variables.
In order to control the causal effect of confounder variables (religion, occupation, parity, gravidity, mode of delivery, weight and gender discordance) on the perinatal outcome measures (1st minutes APGAR score, 5th minute APGAR score, neonatal status at the time of delivery and at the 7th day of life) logistic regression analysis was done using a P-value less than 0.05.parity of the mother and gender discordance were significantly associated with the low 1st  minute APGAR scores (P =0.001 and P =0.003). Weight discordance also had significantly associated with the neonatal status at the time of delivery. The other variables have no significant association with any of the perinatal outcome measures (Table 5).

Table 5. Association b/n perinatal outcomes and confounder variables. 
	Perinatal Outcome measures
	Confounder Variables 
	Exp (β)
	P- Value

	1st minute APGAR score < 7 
	religion
	0.078
	0.028

	
	parity of the mother
	0.382
	0.001

	
	Mode of delivery 
	-0.291
	0.109

	
	weight discordance
	-0.022
	0.462

	
	Gender discordance 
	-0.14
	0.003

	5th  minute APGAR score < 7
	religion
	-0.002
	0.918

	
	parity of the mother
	0.007
	0.877

	
	Mode of delivery 
	-0.184
	0.1

	
	weight discordance
	0.012
	0.518

	
	Gender discordance
	-0.044
	0.131

	Still birth
	religion
	-0.046
	0.441

	
	parity of the mother
	0.005
	0.7

	
	Mode of delivery
	-0.007
	0.887

	
	weight discordance
	0.023
	0.009

	
	Gender Discordance
	-0.007
	0.588

	Early neonatal death
	religion
	-0.046
	0.014

	
	parity of the mother
	-0.075
	0.013

	
	Mode of delivery 
	0.026
	0.717

	
	weight discordance
	0.004
	0.855

	
	Gender Discordance 
	0.066
	0.044

	Perinatal death
	religion
	0.057
	0.004

	
	parity of the mother
	0.07
	0.029

	
	Mode of delivery 
	-0.006
	0.964

	
	weight discordance
	-0.027
	0.229

	
	Gender Discordance
	-0.059
	0.09



Neonatal outcomes, by fetal presentation of the second twin
[bookmark: _Toc508822467][bookmark: _Toc46960633]After controlling for the confounding factors, there were significant differences in low Apgar scores at 1st minutes, early neonatal death and still birth for non vertex - presenting second twins. (Table 6) .

Table 6. Neonatal outcomes, by fetal presentation of the second after controlling for confounders.
	 
	 
	 
	NON VERTEX
	 VERTEX
	ADJUSTED OR(95%CI)

	 
	 
	 
	
	
	

	Early neonatal death 
	27(18.9%)
	26(9.1)
	2.355(1.331-4.168)

	
	
	
	

	still birth 
	6(4.2%)
	2(0.7%)
	5.482(1.073-27.995)

	
	
	
	

	1st minute APGAR score <7
	68(47,6%)
	66(23.1%)
	2.782(1.784-4.338)



Early neonatal death adjusted for gender discordance, religion and parity; still birth adjusted for weight discordance and low first minute APGAR score adjusted for parity and gender discordance

Perinatal mortality rate in non vertex second twin .Perinatal mortality rate calculated as number of still births plus early neonatal deaths per 1000 deliveries. We calculated for both exposed and non exposed groups using S-statistical software and chi-square test were performed to see their association. Non vertex second is significantly association with perinatal mortality rate (Table 7).
Table 7. Perinatal mortality rate in non vertex second twin after vaginal delivery of the first twin 

	Category 
	Prenatal mortality rate per 1000
	X2 (P-value)

	Case 
	76.92
	13.798(0.001)

	Control 
	65.26
	



Discussion                                                                                                                              54.5% of women with non vertex second twin were orthodox Christian compared 44.1%  of women with vertex second twin. There are no studies done in our set up to find associations. This can be an association by chance otherwise we couldn’t find any explanation for it.
The percentage of nulliparous woman with non vertex second twin were found to be higher than the non exposed groups (42.7% vs 28%)(P=0.007).Vogel et al showed 28% of non vertex and 25.7% of vertex second twin were delivered from nulliparous woman which is not statistically significant(6) whereas another study showed 38.4% of non vertex and 41.8% of vertex were delivered from nulliparous woman(11). 
The rate of cesarean section was higher among women with non vertex second twin (11.2%) compared with women with vertex second twin (2.1%) (P<0.001); (RR 0.170, 95% CI:0.065-0.445).The higher rate of caesarean section in non-vertex presentations is suggestive of a preponderance for combined deliveries in this scenario, although the rate of caesarean in the vertex-presenting second twins in our study (2.1%) is considerably lower than that reported by Yang et al (6.3%)(12) and Wen et al. (9.5%) (13) in United States population based studies; we 
believe this reflects the lower rate of caesarean at SPMMHC.
The presence of moderate to severe growth discordance in twin gestation is associated with increased perinatal morbidity and mortality (14). In our study the rate of birth weight discordance were different among the exposed and non exposed group which is statistically significant. Smaller twin of those with birth weight discordance >15% were higher in non vertex second twin 34(23.8%) compared to vertex second twin 38(13.3%) which is statistically significant (p<0.001).As an important confounding factor regression was done which showed still birth rate was higher among those with birth weight discordance of >15%(p=0.009). The study done by Vogel et al showed the rates of birth weight discordance were not significantly different between groups(6).larger twin of a >15% birth weight discordant pair was 13.8% among non vertex second twin and 12.5% among  vertex second twin. While smaller twin of >15% birth weight discordant pair was 30.3% among non vertex second twin and 16.1% among vertex second twin which is not statistically significant (p=0.123).
Similar to other studies there was significant difference between exposed and non exposed groups regarding sex discordance. 63(44.1%) of non vertex second twin and 96(33.6%)of vertex second twin had different gender which is statistically significant (p=0.034,RR=0.642,CI 95 0.425-0.968). The study done by Vogel et al showed that 36.6% of non vertex second twin and 26.2% of vertex second twin were of different gender (p<0.0001)(6).
Male neonates were higher in number than female neonates in non vertex second twin whereas female neonates were higher in number than male neonates in vertex second twin. In two studies the figure of male neonate is higher than female neonates in non vertex second twin (6, 11) but Bogner et al showed female neonates were higher in number than male neonates in non vertex second twin(15).
The NICU admission between non-vertex and vertex second twins was statistically similar. While the still birth, early neonatal death, 5th minutes APGAR score <7 were higher among non vertex second twin. Adjusted odds of still birth, perinatal death and low 1st minutes APGAR were higher among non vertex second twin after controlling for the confounding factors. 
The result of our study was the against the result of the meta analysis of the second twin by Rossi et al which found that mortality rate between non vertex and vertex second twin are similar (1.7 vs 1.1%, p=0.60)(16). Another study From the Royal United Hospital, the Division of Obstetrics and Gynecology showed that there was no significant differences in low Apgar scores at 5 minutes and admission to the neonatal intensive care unit for non-cephalic-presenting compared with cephalic-presenting second twins, adjusted odds ratio 1.1 (95% CI 0.5-2.2) and 1.4 (0.8-2.6)(6). A similar study on Outcomes of non-vertex second twins, following vertex vaginal delivery of first twin: a secondary analysis of the WHO Global Survey on Maternal and Perinatal Health showed that there was a small significant increase in the odds of Apgar score <7 at 5 minutes (AOR1.42, 95% CI 1.01 – 2.00), but stillbirth (AOR 1.15, 95% CI 0.72 – 1.73), early neonatal mortality (AOR 1.68, 
95%CI 0.96 – 2.94) and admission to NICU (AOR 0.93,95% CI 0.62 – 1.39) were not.(6)
The study which has compared cephalic and non cephalic presenting second twin at all gestational age suggested that there was little difference in perinatal mortality. The trend towards increased admission to the NICU for non cephalic presenting twin with increasing gestational age was non significant, at 32-36wks adjusted OR 1.7(0.6-5.1) and at 37-42wks adjusted OR 3.0(0.7-12.3),p=0.07(17). In our study gestational age range distribution among both groups was similar. 
The study done by Armson et al showed that for birth intervals of less than 15minutes, second twins had a 1.3-fold higher risk of adverse perinatal outcome than first twins. The relative risk of composite adverse outcome for the second twin was further increased when the interdelivery interval was 15–30 minutes. Interdelivery intervals of greater than 30 minutes between twins were uncommon, and the rates of composite adverse outcome for the second twin, although increased, were not significantly different from the first twin (7). In our study the distribution of inter twin delivery intervals among both groups was statistically similar. 
[bookmark: _Toc508822468][bookmark: _Toc47834840]CONCLUSIONS 
[bookmark: _Toc508822470]This analysis was designed to evaluate the association between fetal presentation of the second twin (following vaginal delivery of the vertex first twin) and neonatal outcomes.  There was significant increase in perinatal outcomes associated with non-vertex presentation of the second twin. Importantly, still birth rate, low first and fifth minutes APGAR score, early neonatal death and overall perinatal mortality rate were significantly higher with a non-vertex presentation. The results of this study suggest that vaginal delivery is not a reasonable management option for the non-cephalic-presenting second twin although the sample size is relatively small; the skill of resident attending non vertex presentation is not known and gestational age specific outcome is not seen. Consideration needs to be given to a definitive large size RCT which studies on the effect of gestational age and level of expertise on neonatal outcome of the non-cephalic-presenting second twin.
Limitations
The limitation of this study includes; The neonatal status at home were unknown, the use of relatively small sample size, gestational age specific perinatal outcome is not seen and the skill and level of  resident attending non vertex second twin is not known.
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