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Abstract: AIM: To study the management of second twin and its perinatal outcome in comparison with first twin in Modern Govt. 

Maternity Hospital. OBJECTIVES: The present study has been undertaken to study the influence of following factors on the perinatal 

outcome of second twin in comparison with first twin: Chorionicity, Gestational age. Presentation of twins, Mode of delivery, Birth 

weight, Birth interval. RESULTS: 150 twin pregnancies that were delivered in MGMH, Hyderabad were considered and the following 

analysis was done. There was one twin to twin transfusion syndrome, one cord entanglement which were included in the study. On 

analysis, the 150 twin cases the following results were obtained: In twin 1, 88.1% of DC and 67.5 %of MC had LBW, 1.8% of DC and 

10% of MC had VLBW ; 10% of DC and 15% of MC had birth weight of >2.5 kg with p value of 0.39. It was statistically insignificant. In 

twin2, 84.5% of DC and 75% of MC had LBW, 3.6% of DC and 25% of MC had VLBW and 11.8% of DC and 10% of MC had birth 

weight >2.5 kg. It was statistically insignificant. CONCLUSION: The perinatal outcome of the second twin was poor when compared to 

the first twin. Poor perinatal outcome in terms of low apgar score at 5 minutes, NICU admissions, neonatal deaths were more in second 

twin. This may be due to increased prematurity, low birth weight, birth asphyxia and mal presentations in twins. More complications are 

expected for the second twin compared to the first. Strict intrapartum monitoring, availability of expert obstetrician to conduct delivery 

along with good neonatal intensive care facilities are crucial in improving the perinatal outcome. 
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1. Introduction 
 
The incidence of twin pregnancies has shown a significant 
increase over the last decades due to the advent and 
widespread use of the assisted reproductive technology1. 
Inherent complications of multiple pregnancies are high 
risk of perinatal mortality and morbidity coupled with 
maternal complication and socio-economic problems1. 
 
Between 1980 and 2005, the twinning rate rose from 18.9 
to 32.1 per 1000 livebirths. Over the period of time, the 
number of live births from twin deliveries rose nearly 50 
percent, and the number of higher-order multifetal births 
increased more than 40 percent1. Although twins occur in 
approximately 1 in 80 pregnancies corresponding to 2.6% 
of all newborns, they account for 12.2% of preterm births 
and 15.4% of neonatal deaths2. 
 
The main causes of adverse neonatal outcomes in multiple 
pregnancies are related to prematurity, fetal growth 
restriction and low birth weight. In addition, these 
pregnancies are prone to complications inherent to 
twinning, such as acardiac fetus, conjoined twins and twin-
twin transfusion syndrome. In addition, the risk of 
congenital anomalies is about 1.7 times higher than among 
singleton pregnancies and is more significant in 
monozygotic pregnancies2. Monochorionic twin 
pregnancies have a three to five-fold higher perinatal 
morbidity and mortality compared with dichorionic twin 
pregnancies.3Of the two twins, second twin has always 
been said to be at a greater risk of birth asphyxia and 
poorer outcome. This is more in monozygotic twins. The 
second twin has also been sited to have poorer outcome in 
view of higher incidence of mal-presentations, also a time 
interval of more than 30 minutes between the delivery of 
first and second twin is related to poor outcome. 

With a view to evaluate the affect of the chorionicty, 
gestational age, mode of delivery, birth weight, birth 
interval between the twins on apgar scores and survival of 
second twin in 150 cases, this study of management of 
second twin and its perinatal outcome in comparison with 
first twin was undertaken. 
 
2. Methodology 
 
Place of Study 
 
This study was conducted in Modern Government 
Maternity Hospital, Petlaburz, Osmania Medical College, 
Hyderabad. 
 
Period of Study: 
 
January 2013 to August 2014 
 
Study Design: 
 
Prospective and a comparative study. 
 
Sample Size: 150 twin pregnancies. 
 
Inclusion Criteria: Twins from 28weeks of gestation 
regardless of birth weight were included in the study. 
 
Exclusion Criteria: Triplets / quadruplets, Less than 
28weeks of gestation. 
 
3. Results 
 
150 twin pregnancies that were delivered in MGMH, 
Hyderabad were considered and the following analysis 
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was done. There was one twin to twin transfusion 
syndrome, one cord entanglement which were included in 
the study. 
 
On analysis, the 150 twin cases the following results were 
obtained: 
 
Total number of deliveries - 7000 
Total number of twins- 150 
Incidence of twins – 2.1 % 
 

Antenatal Complication in Twin Pregnancy According 

to Chorionicity 

 

 
In our study of 150 twin pregnancies the most common 
antepartum complication observed was preterm labour 

found in 63 (57.2 %) of DC and 31 (77.5%) of MC. 
 
Table 1: The Twin Specific Complications According to 

their Chorionicity 
Twins specific 
complications 

DC (N=110) MC (N=40) 
N % n % 

Twin-twin transfusion 
syndrome 0 0% 1 2.50% 

Discordant Twins 0 0% 1 2.50% 
Acardiac Twins 0 0% 0 0% 

Single IUFD 3 2.70% 2 5% 
Congenital anomalies 0 0% 1 2.50% 

 
In our study this table represents only 1 case of TTTS was 
observed in MC twin (2.5%), 5 cases of single IUFD was 
found. 
 

 

 

 

 

 

 

 

 

 

 

Table 2: Fetal Outcome in Terms of Apgar Score At 5 
Min According To Their Chorionicity 

Twin  Apgar at 5 min Total <7 >=7 

Twin 1 

DC 
28 82 110 

25.4% 74.5% 100.0% 
 

MC 
8 32 40 

20 % 80 % 100.0% 
 

Total 
36 114 150 

24.0% 76.0% 100.0% 
 

Twin 2 

DC 
27 82 110 

26 % 74% 100.0% 
   

MC 14 26 40 
35% 65% 100.0% 

Total 41 109 150 
27 73% 100.0% 

 
In twin1, 74.5% of DC and 80% of MC had good apgar at 
5 min with p value of 0.48 which was statistically 
insignificant.  
 
In twin 2, 74.5% of DC and 65% of MC had good fetal 
outcome at 1 min with p value of 0.2. Chorionicity has no 
statistical significant difference on apgar scores of both 
twins. 
 
Table 3: Comparison of 1 Minute Apgar Scores Between 

First and Second Twin 

TWIN APGAR SCORE 
< 7 >7 

TWIN 1 36 114 
% 24% 76% 

TWIN 2 41 109 
% 27% 73% 

 
This table represents apgar score of > 7 is seen in 76 % in 
first twin and 73 % in second twin. There is no statistically 
significant difference between the apgar score at 1minute 
of second twin in comparison with first twin. 
 
Table 4: Comparison of 5 Minute Apgar Scores Between 

First and Second Twin 

TWIN APGAR SCORE 
< 7 >7 

TWIN 1 5 145 
% 3.3% 96.6% 

TWIN 2 14 136 
% 9.3% 90.6% 

 
This table represents that the % of second twins showing 
poor apgar score at 5mins is higher (9.3 %) when 
compared to first twin which is statistically significant 
with p value < 0.05. 
 
4. Discussion 
 
This study was conducted with the aim to observe the 
management of second twin and its perinatal outcome of 
second twin in comparison with first twin.  
 
The incidence of twin pregnancy was 2.1% in our institute. 
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100% had spontaneous conception.73.3% of them were 
DCDA, 16.6% were MCDA, 10% were MCMA.  
 
In a retrospective study by Assuncao R A et al, between 
Jan 2003-Dec 2006 Involving 289 twins, the incidence of 
twin gestation was 3.4%.60.4% DCDA, 30.8% MCDA, 
6.6% MCMA and 2.1% had unknown chorionicity. 96.4% 
had spontaneous conception. 
 
In our study the most common antepartum complication 
was preterm labour and observed in 57% of DC and 77 % 
of MC which was statistically significant. The incidence of 
preeclampsia in our study was very high compared to all 
other studies, it was 17 % in DC and 27% in MC. PPROM 
was seen in 9% of DC and 20% of MC. Other 
complications like GDM and Anaemia in 1.7% and 10.0% 
of DC whereas 5 % and 5 % of MC. 
 
In a retrospective study of 291 cases of twins at Ilorin 
teaching hospital over a 5 year period by Isiaka lawal et al, 
34.9% had preterm labour, 8.6% had preeclampsia, 2.4% 
had anaemia and 1.7% had PPH. 
 
In Babay Z A et al study, 18.2% had premature labour, 
11.9% had anaemia, 3.6% had IUFD, 2.6% had placenta 
previa and 2% had gestational hypertension. PPH was seen 
in 8.5% of twins with p value of 0.0065 which was 
statistically significant. Congenital anomalies were seen in 
0.8%. 
 
In our study mean gestational age at delivery was 35.6 +/- 
2.73 weeks. 12% of cases delivered between 28-32weeks, 
50.6% cases delivered between 33-36weeks and 37.3% 
cases delivered at and after 37weeks. 
 
A retrospective study of 188 twin pregnancies conducted 
by Anahita et al reported that the period of gestation at 
onset of labour varied between 24 – 41 weeks, average 
being 33 weeks and only 38.29% continued beyond 37 
weeks of gestation.46 
  
In Lam et al studies comparing pregnancy outcome 
between high order multiple and twin pregnancies at Hong 
Kong, preterm deliveries occurred in 95% of High order 
multiple pregnancies (20 of 21 deliveries), while preterm 
labour occurred in 39% of twin pregnancies (15 of 38 
pregnancies). The mean gestational age at delivery was 
32.9 weeks. 
 
In our study, discordant growth was the most common 
twin specific complication. 
 
TTTS was seen in 0% of DC and 2.5 % of MC. A single 
case of twin twin transfusion syndrome was seen among 
MC twins. This suggests that it is a complication specific 
to MC twins or occurs more common with it. 5 Cases had 
single IUFD; 3 out of 110 cases in DC and 2 out ot 40 
cases in MC. 1 cases of congenital anomalies (1 MC). 
 
In a retrospective study by Assuncao R A et al, 3 cases of 
acardiac twin and 10 cases had conjoined twinning. Single 
IUFD was seen in 6.6%. Congenital anomalies were 
observed in 12.8% cases. 

In our study, 57.2% of DC and 77.5% of MC twins had 
preterm delivery and 42.8% of DC and 22.5% of MC had 
term delivery. In the preterm deliveries, 50% had delivery 
between 33- 36weeks gestation and 12. 10 % had delivered 
< 32 weeks, preterm deliveries were more common in MC 
it had statistical significance with p value < 0.05 (0.03). 
  
In a retrospective study by Assuncao R A et al, the mean 
gestational age at delivery was 34.6weeks. According to 
chorionicity, mean gestational age at delivery was lower in 
monochorionic pregnancies compared to dichorionic. The 
proportion of twins born before 32 weeks was 2.5 times 
higher among monochorionic than dichorionic (30% 
versus 13%) and was statistically significant 
 
In our study majority of twins, 56% had vaginal delivery 
and cesarean section either elective or emergency 44 %.. 
The most common indication for cesarean section was 
noncephalic presentation.The most common mode of 
presentation was cephalic-cephalic presentation (44%), 
least common transverse lie (6%).  
 
In the study by Roshni radhakrishnan 62.5% delivered 
vaginally, 35.5% delivered by cesarean section and 2% 
had abdomino-vaginal delivery. In the absence of other 
obstetric indications for caesarean delivery, vaginal 
delivery should be planned in all. 
cases of vertex-vertex presentation, irrespective of 
gestational age (6). 27.5% had required emergency 
cesarean section and 8% delivered by elective cesarean 
section.  
 
In our study mode of delivery had no statistical significant 
difference in perinatal outcome of second twin in 
comparison with first twin p value 0.8. 
  
Ji Young Kwon et al study the differences of umbilical 
arterial gas parameters between twin siblings showed no 
significant difference according to the mode of delivery. 
With regard to the 1 minute and 5 minute apgar scores, the 
differences between twin siblings are significantly 
increased in vaginal delivery group compared to cesarean 
delivery group (p=0.048, and p=0.038, respectively). In 
comparing the 28 cases delivered vaginally with an inter-
twin delivery interval <10 minutes and 40 cases delivered 
by cesarean section, no significant differences were 
observed in the umbilical arterial gas parameters and apgar 
scores and concluded that the inter-twin umbilical arterial 
blood gas parameters according to the mode of delivery 
showed no difference. For twin deliveries, it is relatively 
safe to plan for a vaginal delivery, but an effort should be 
made to reduce the inter-twin delivery interval time. 
 
Stephanie de Haseth et al the study (2012), 1352 twins 
were born in the two participating institutions, of which 
658 twins fulfilled the inclusion criteria. An elective 
cesarean section (CS) was performed in 65 (9.9%) women. 
In the planned vaginal birth group N=593 (90.1%), 488 
(82.3%) women delivered both twins vaginally, 80 
(13.5%) had a CS during labor for both twins, in 25 (4.2%) 
a CS was done for the second twin. 
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Neonatal morbidity was 116/658 pregnancies, or 16 
children (16/130=12.3%) in the elective CS versus 100 
(100/1316=7.6%) for the planned vaginal births (p>0.05) ; 
the results do not support an elective caesarean section for 
twin gestations ≥ 32 weeks when twin A is presented in 
vertex position. 
 
In our study of 150 cases, there was a high incidence of 
mal –presentations 66 % at time of delivery. Most 
common was cephalic- cephalic 44%, cephalic- breech 
was 16%, breech – cephalic was 14 %, breech – breech 
was 14 % and transverse – breech was 0.6 %. 
 
In a study by Roshni Radhakrishnan there was a high 
incidence of mal-presentation at the time of delivery in 
twin gestation. The most common presentation in the 
present study was vertex- vertex (48%). Next common is 
vertex-breech in 44cases (22%). 
 
 In the study of Anahita et al frequency of presentation was 
Vertex-Vertex in 57.55%, Vertex-Br in 34 cases (18.08%) 
and breech–vertex in 10.6%.  
  
In Babay Z A et al study, the incidence of vertex-vertex 
among the multiple pregnancy cases in labor were 38.2%, 
vertex-breech was 35%, breech-breech was 11.5% and 
breech-vertex was 11.5%. Transverse lie of the second 
twin was found in 3.8%. 
 
In our study most common presentation of twins is 
cephalic – cephalic constituted for 44 % followed by 
cephalic – breech and breech- breech 16 % each and there 
was no statistical significance difference between various 
presentations and perinatal outcome of second twin with 
that of first twin. 
 
Joshua P Vogel et al (2014)1, 424 twin pregnancies were 
included, 25.9% of these had a non-vertex second twin and 
Caesarean was more common in non- vertex presentations 
(6.2% vs 0.9%, p < 0.001) After a vaginal delivery of a 
vertex first twin, non-vertex presentation of the second 
twin is associated with increased odds of apgar <7 at 5 
minutes, but not of other maternal or perinatal outcomes. 
Presentation of the second twin is not as important a 
consideration in planning twin vaginal birth as previously 
considered. 
 
In our study the mean birth interval in was 10.55 with 
standard deviation of 14.01 94.1% of cases had birth 
interval of < 30mins, 4.9 % had birth interval of > 
30mins.The maximum birth interval was 80mins and 
minimum interval is 1min. Increased birth interval had no 
effect on apgar and fetal outcome of second twin. No 
statistical difference was noted of apgar score between 
both, p value was 0.3 and 0.4 for apgar < 7 and > 7.  
 
In Isiaka lawal et al study, 89% had birth interval between 
the first and the second twin of less than 30 min, while the 
remaining 32 (11%) had interval of greater than30 min. 
 
Susanne Schneuber et al (2011) evaluated 207 twin 
deliveries >34 weeks of gestation to examine the effect of 
twin-to-twin delivery time (TTDT) on neonatal outcome. 

Concluded that Increasing TTDT was not associated with 
adverse fetal outcome. Expectant management of the 
second twin appears possible and elapsed time alone does 
not appear to be an indication for intervention. 
 
In our study, in twin1, 11.3% had birth weight of >2.5 kg, 
82.6.% had LBW and 6% had VLBW. Similarly in twin 2, 
6.7% had birth weight of >2.5 kg, 62.2%had LBW and 
31.1% had VLBW. Most of them were in LBW category. 
There was no statistical significance between MC and DC 
in birth weight of both the twins.  
 
In Babay Z A et al study, the incidence of VLBW was 
12.1% for the first twin, 15.4% for the second twin. The 
incidence of LBW was 45.6% for the first twin and 
48.35% for the second twin. It was statistically significant. 
 
In our study the mean birth weight for first twin was 2.15 
kg with SD of 0.40 and mean birth weight of second twin 
was 1.99 with SD of 0.48. 
 
In Isiaka lawal study, the overall mean birth weight of 
babies in this study was 2.5 kg+_0.52; for the first twins 
had an average weight of 2.48 kg +_0.52 and the second 
2.52 kg +_0.54. 
 
In Erdemoglu E et al study, the only significant interaction 
affecting first and fifth minute apgar scores of both the 
twins was birth weight <1500gms. The mode of delivery 
and presentation did not affect the apgar scores 
significantly. 
 
Table 5: Comparison of Our Study with Closely Related 

Study 
 

 Roshni 
Radhakrishnan Study Our Study 

Preterm 45 % 62.5 % 
Common 

Mode of Delivery Vaginal 62.5 % Vaginal 56 % 

Common 
Presentation 

Cephalic- cephalic 57 
% 

Cephalic- 
cephalic 

44 % 
Mean Birth Wt. of 1st 

Twin 2.09kg 2.15kg 

Mean Birth Wt. of 2nd 
Twin 2.03kg 1.99kg 

Perinatal 
Deaths 

1st twin 9 % 6.6 % 
2nd twin 13 % 10 % 

 
In our study, among DC 93.6% had no neonatal 
complications, 6.3% twins expired. Among MC 85 % had 
no perinatal complications, 15 % twins expired with a 
statistically significant with p value of 0.01. 
 
In our study, among twin1, 74.5% had poor fetal outcome 
at 5 min in DC group and 80% had poor outcome at 5 min 
in MC group. In twin 2, 74.6% had poor outcome at 5 min 
in DC group and 65% had poor fetal outcome at at 5 min 
in MC group. 
 
PA Hatkar et al (1999) concluded that perinatal outcome 
of twins is influenced by the type of placentation. 
Antepartum diagnosis of the type of placentation would 
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help in identifying the twins at risk for twin-to-twin 
transfusion syndrome, discordant growth, and thus 
associated with greater perinatal mortality. Identifying 
twins with severe discordancy antenatally would also help 
to decrease the perinatal mortality by ensuring good 
antenatal care, strict intrapartum monitoring and 
experienced obstetricians to conduct the delivery with 
good neonatal intensive care. 
 
In our study there was total 76 twins admitted to NICU; 
among that first twin were 31 (21 %) and 45 (30.6%) were 
second twin. 26 perinatal deaths were observed among 147 
twins, 10 and 16 occurred in first and second twin 
respectively. NICU admissions and perinatal deaths were 
more in second twin compared to first twin. 
 
In Roshni radhakrishnan study, NICU admissions were 
more for second of twin, 28.5% compared to 23% for first 
of twin. The most common cause of admission to NICU 
was prematurity followed by low birth weight, IUGR and 
birth asphyxia. The perinatal outcome of the second twin 
was poor when compared to the first twin. Poor perinatal 
outcome in terms of macerated births, neonatal deaths and 
NICU admissions were more in second twin. This may be 
due to increased prematurity, low birth weight, birth 
asphyxia and mal-presentations in twins. 
 
In Isiaka lawal study, there were 31perinatal deaths in this 
study among 291 twins. 
 
8 (25.8%) and 13 (41.9%) occurred in first and second 
twin respectively and 10 (32.3%) occurred in both the 
twins. Majority of the deaths (67.7%) occurred in preterm 
fetuses, while 10 (32.3%) were term infants. 
 
In our study apgar score of > 7 is seen in 76 % in first twin 
and 73 % in second twin. There is no statistically 
significant difference in the apgar score at 1minute of first 
and second twin. 
 
The limitations of this study are that it is a teritary hospital 
based study. The neonatal outcome was not able to follow 
in few of the cases as the neonates were shifted to outside. 
 
5. Summary & Conclusions 
 
From our study, the incidence of twin gestations was 2.1%. 
The twin gestation continues to be the high risk despite 
advances in obstetric and perinatal care and facilities. In 
our study preterm labor was the commonest complication 
observed. Some of the complications twin twin transfusion 
syndrome though very rare, occurred in our study in single 
cases of MCDA group; 
 
 The most common ante partum complication was 

preterm labour and is seen in 57% of DC and 77.5% of 
MC. Majority of preterm deliveries occurred in MC with 
a statistical significant value p value 0.03. 

 Mal presentations was seen in 66% of twin pregnancy. 
The Majority of twins in our study had vaginal delivery 
54%. 

 Perinatal deaths are common in monochorionic twin 
with statistical significant p value of 0.01. 

 Birth weight was important factor in the perinatal 
outcome, outcome was poor for both twins weighing < 
1500gms both the twins. 

 Presentation of twins, Mode of delivery and birth 
interval between twins has no affect on perinatal 
outcome in second twin in comparison with first twin. 

 Perinatal mortality was higher in second twin (10 %) 
compared to first twin (6.6 %) but was not statistically 
significant. 

 The second twin outcome in terms of NICU admissions 
and poor apgar scores at 1minute was more compared to 
first twin and did not show any statistical significance.  

 Apgar score at 5minutes between first and second twin 
has shown statistical significance difference. 

 
6. Conclusion 
 
The perinatal outcome of the second twin was poor when 
compared to the first twin. Poor perinatal outcome in terms 
of low apgar score at 5 minutes, NICU admissions, 
neonatal deaths were more in second twin. This may be 
due to increased prematurity, low birth weight, birth 
asphyxia and mal presentations in twins. More 
complications are expected for the second twin compared 
to the first.  
  
Strict intrapartum monitoring, availability of expert 
obstetrician to conduct delivery along with good neonatal 
intensive care facilities are crucial in improving the 
perinatal outcome. 
 
References 
 
[1] Williams Obstetrics, 23e Chapter 39, Multifetal 

gestation. 
[2] Assuncao R A, LIao A W, et.al. Perinatal outcome of 

twin pregnancy delivered in a teaching hospital. Rev 
Assoc Med Bras 2010; 56(4): 447- 51. 

[3] Stenhouse E, Hardwick C, Maharaj S, et.al. 
Chorionicity determination in twin pregnancies: how 
accurate are we? Ultrasound Obstet Gynecol 2002; 19: 
350–352. 

[4] William F. Rayburn/ MD/ Justin P. Lavin/ Jr/ MD/ et 
al ; Multiple Gestation: Time Interval Between 
Delivery of the First and Second Twins (Obstet 
Gynecol 63:502, 1984). 

[5] LEUNG TY et al Effect of twin-to-twin delivery 
interval on umbilical cord blood gas in the second 
twins. BJOG. 200 Jan;109(1):63-7 

[6] Smith G C S, Pell J P, Dobbie R. Birth order, 
gestational age, and risk of delivery related perinatal 
death in twins: retrospective cohort study. BMJ 2 nov 
2002; Vol. 325: 1-5. 

[7] Mari G, Roberts A, Detti L, et, al. Perinatal morbidity 
and mortality rates in severe twin-twin transfusion 
syndrome: Results of the International 
Amnioreduction Registry. Am J Obstet Gynecol Sep 
2010; Vol. 185, No. 3: 708-715. 

[8] Chervanak FA, et al 1983: Intrapartum external 
version of the second twin. Obstet Gynecol 62: 160, 
1983. 

[9] MacGillivray I. Epidemiology of twin pregnancy. 

Paper ID: NOV163240 71

http://www.ncbi.nlm.nih.gov/pubmed/11843376


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 5, May 2016 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Semin Perinatal 1986 jan; 10(1): 4 – 8. 
[10] Ombelet W, Martens G, Sutter P, Gerris J, et, al. 

Perinatal outcome of 12021 singleton and 3108 twin 
births after non-IVF-assisted reproduction: cohort 
study. Human Reproduction Vol.21, No.4 pp. 1025–
1032, 2006. 

[11] Lewi L, Gucciardo L, Mieghem T V, et, al. 
Monochorionic Diamniotic Twin Pregnancies: Natural 
History and Risk Stratification. Fetal Diagn Ther 
2010; 27:121–133. 

[12] Salomon L J, Cavicchioni O, Bernard J P, et al. 
Growth discrepancy in twins in the first trimester of 
pregnancy: Ultrasound Obstet Gynecol 2005;26: 512–
516. 

[13] Geipel A, Berg c, et, al. Doppler assessment of the 
uterine circulation in the second trimester in twin 
pregnancies: prediction of pre-eclampsia, fetal growth 
restriction and birth weight discordance. Ultrasound 
Obstet Gynecol 2002; 20: 541–545. 

[14] Dodd J M, Crowther C A, Haslam R R, et, al.Timing 
of birth for women with a twin pregnancy at term: a 
randomised controlled trial. BMC Pregnancy and 
Childbirth 2010, 10:68 

[15] Papiernik E, Zeitlin J, Delmas D, et, al. Differences in 
outcome between twins and singletons born very 
preterm: results from a population based European 
cohort. Human Reproduction. Jan 2010; Vol.25, No.4: 
1035–1043. 

[16] Sperling L, kill C, Larsen L U, et al. How to identify 
twins at low risk of spontaneous preterm delivery: 
Ultrasound Obstet Gynecol 2005; 26: 138–144. 

[17] Gratac E, Carreras E, Becker J, et, al. Prevalence of 
neurological damage in monochorionic twins with 
selective intrauterine growth restriction and 
intermittent absent or reversed end-diastolic umbilical 
artery flow. Ultrasound Obstet Gynecol 2004; 24: 
159–163107. 

[18] Tan T V T and Sepulveda W. Acardiac twin: a 
systematic review of minimally invasive treatment 
modalities. Ultrasound Obstet Gynecol 2003 22: 409– 
419. 

[19] Mieghem T V, Lewi L, Gucciardo L, et al, The Fetal 
Heart in Twin-to-Twin Transfusion Syndrome. 
International Journal of Pediatrics:Volume 2010, 
Article ID 379792, 8 pages. 

[20] Li et al.: Prognosis and long-term neurodevelopmental 
outcome in conservatively treated twin to-twin 
transfusion syndrome. BMC Pregnancy and Childbirth 
2011 11:32. 

[21] Mesbah M, Adekunle A, et, al. Maternal and neonatal 
outcome of twin pregnancy complicated by a single 
intrauterine dead fetus. Saudi Med J 2004; Vol. 25 
(11). 

[22] Bovicelli L, Ghi T, Pilu G, et, al. Prenatal diagnosis of 
a complete mole coexisting with a dichorionic twin 
pregnancy: Case report. Human Reproduction Apr 
2004; Vol.19, No.5: 1231-34. 

[23] Tchabo, Jean-Gilles MD, et al: Selected Intrapartum 
External Cephalic Version of the Second Twin. Obstet 
Gynecol 1992;79:421-3.  

[24] Babay Z A, Addar M H, Meshari A A, Multiple 
pregnancy management:the King khadu university 
hospital experience. Ann Saudi Med 1994;14(5):405-

408 
[25] PA Hatkar, AG Bhide ; Perinatal outcome of twins in 

relation to Chorionicity Year: 1999 | Volume: 45 | 
Issue: 2 | Page: 33-7. 

[26] H Lam, et al: A comparision of pregnancy outcome 
between high-order multiple and twin pregnancies. 
HKMJ 1999;5:16-20 

[27] Hogle KL1, Hutton EK, , et al. Cesarean delivery for 
twins: a systematic review and meta-analysis ; Am J 
Obstet Gynecol. 200 3 Jan;188(1):220-7.82. 

[28] Ihab M Usta MD1, Anwar H Nassar MD1 et al. 
Perinatal Outcome of VaginallyDelivered Twin 
Gestations With a Larger Twin B Journal of 
Perinatology (2003) 23, 409–413.  

[29] Jun Zhang, PhD, MD, a Brady Hamilton, PhD, et al, 
A population-based study ;. Delayed interval delivery 
and infant survival, American Journal of Obstetrics 
and Gynecology (2004) 191, 470e6. 

[30] Qiuying Yang, MD, PhD, a, b, c, * Shi Wu Wen ET 
AL, Neonatal death and morbidity in vertex-nonvertex 
second twins according to mode of delivery and birth 
weight. American Journal of Obstetrics and 
Gynecology (2005) 192, 840–7. 

[31] R. Acosta-Rojas et al 2007 Twin chorionicity and the 
risk of adverse perinatal Outcome. International 
Journal of Gynecology and Obstetrics Volume 96, 
Issue 2, Pages 98– 102, February 2007. 

[32] Erdemoglu E, Erdemoglu E, Gun S, Mungan T, Effect 
of Delivery Mode on the Perinatal Outcome in Twin 
Gestations. J Turkish-German Gynecol Assoc, Vol. 
8(2); 2007:168-171 

[33] Andreas Herbst, Karin Källén et al “Influence of mode 
of delivery on neonatal mortality in the second twin, at 
and before term.” BJOG: an international journal of 
obstetrics and gynaecology, 2008, Nov;115(12):1512-
7.  

[34] Susanne Schneuber Eva Magnet et al.. Twin-to-twin 
delivery time: neonatal outcome of the second twin. 
Twin Research and Human Genetics (Impact Factor: 
1.64). 12/2011; 14(6) 

[35] Ji Young Kwon, Won Sik Yoon et al: Umbilical 
Arterial Blood Gas and Perinatal Outcome in the 
Second Twin according to the Planned Mode of 
Delivery. Int J Med Sci 2011; 8(8):643-648. 

[36] AC Rossi, PM Mullin et al Neonatal outcomes of 
twins according to birth order, presentation and mode 
of delivery: a systematic review and meta-analysis. 
BJOG 2011;118:523–532. 

[37] M Mehta et al; Does mode of delivery alters the 
perinatal outcome in uncomplicated monochorionic 
diamniotic twin gestation (MCDA) in comparison to 
dichorionic diamniotic twin gestation (DCDA): 5 year 
data Arch Dis Child Fetal Neonatal Ed 2011; 
96:Fa64. 

[38] Stephanie de Haseth et al Mode of delivery and risk of 
adverse perinatal outcome in twins with the first twin 
in vertex position. American Journal of Obstetrics & 
Gynaecology Volume 206, Issue 1, Supplement, 
Pages S83–S84, January 2012. 

[39] Jamala F, Akhtar R, Karim R, Yasmin M. Twin 
Delivery: Perinatal outcome of the second born twin. J 
Postgrad Med Inst 2014; 28(1):7.9- 82 

Paper ID: NOV163240 72

http://www.jpgmonline.com/searchresult.asp?search=&author=PA+Hatkar&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.jpgmonline.com/searchresult.asp?search=&author=AG+Bhide&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ncbi.nlm.nih.gov/pubmed?term=Hogle%20KL%5bAuthor%5d&cauthor=true&cauthor_uid=12548221
http://www.ncbi.nlm.nih.gov/pubmed?term=Hogle%20KL%5bAuthor%5d&cauthor=true&cauthor_uid=12548221
http://www.ncbi.nlm.nih.gov/pubmed?term=Hutton%20EK%5bAuthor%5d&cauthor=true&cauthor_uid=12548221
http://www.ncbi.nlm.nih.gov/pubmed/12548221
http://www.ncbi.nlm.nih.gov/pubmed/12548221
http://www.ncbi.nlm.nih.gov/pubmed/12548221
http://www.ncbi.nlm.nih.gov/pubmed/12548221
http://www.nature.com/jp/journal/v23/n5/full/7210935a.html
http://www.nature.com/jp/journal/v23/n5/full/7210935a.html
javascript:void(0);
http://www.ijgo.org/issue/S0020-7292(07)X0305-9
http://www.ijgo.org/issue/S0020-7292(07)X0305-9
http://fn.bmj.com/search?author1=M+Mehta&sortspec=date&submit=Submit
http://www.ajog.org/issue/S0002-9378(11)X0016-9


International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 5, May 2016 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[40] Nihal Al Riyami et al Perinatal Outcome of 
Monochorionic in Comparison to Dichorionic Twin 
Pregnancies Oman Med J. May 2013; 28(3): 173–177 

[41] Jon F.R. Barrett et al, A Randomized Trial of Planned 
Cesarean or Vaginal Delivery for Twin Pregnancy ; N 
Engl J Med 2013; 369: 1295-1305 October 3, 2013. 

[42] Roshni Radhakrishnan, Ratish Radhakrishnan 
;perinatal outcome of twin pregnancy and influence of 
chorionicity on it ijptm vol 2 (1) / Jan-Mar, 2014 

[43] Zhong-Cheng Luo, MD, PhD et al 2014 Perinatal 
mortality in second vs first born twins. American 
Journal of Obstetrics & Gynecology Volume 211, 
Issue 2, Pages 153.e1–153.e8, August 2014 

[44] Joshua P Vogel et al.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. BMC Pregnancy and 
Childbirth 2014, 14:55 doi:10.1186/1471-2393-14-55 

[45] Anahita Pandole, M.S.C. Swamy, Nagendra Sardesh 
Pande, Anjali Mishra et al: Ambiye. J Obstet Gynecol 
Ind. Vol 53: No.2: March/April 2003 pg 138 – 139 

Paper ID: NOV163240 73

http://www.nejm.org/toc/nejm/369/14/
javascript:void(0);
http://www.ajog.org/issue/S0002-9378(13)X0020-1
http://www.ajog.org/issue/S0002-9378(13)X0020-1



