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Can fetal heart rate in twin pregnancy
in the first trimester be useful as a marker
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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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Y Background: The delivery of the second twin remains a challenging 
issue, and the perinatal mortality rate was significantly higher for the 
retained second twins compared to the unretained second twins. There 
is no published data regarding the effect of epidural analgesia on 
delivery of second twin.

Objectives: To evaluate the effect of epidural analgesia on delivery of 
second twin. 

Methods: 343 Women with twin pregnancies planned for trial of 
vaginal delivery from January 2014 to December 2019 were included 
in this prospective study. Studied women received lumbar epidural 
analgesia while parturient in control group received remifentanil 
intravenous patient-controlled analgesia (IV-PCA) as the insertion of 
epidural catheter was contraindicated as labor analgesia in this group.

According to the mode of delivery of first twin and second twin, 
participants were classified into; vaginal delivery/vaginal delivery (V/V) 
group (both twins delivered vaginally), cesarean section/ cesarean 
section (C/C) group (both twins delivered by cesarean section (CS)), 
and vaginal delivery/cesarean section (V/C) group (first twin delivered 
vaginally and second twin delivered by CS). After delivery, the maternal 
age, parity, gestational age, chorionicity of the twin pregnancies, mode 
of delivery, fetal weight, and complications associated with labor 
analgesia were collected to evaluate effect of epidural analgesia on 
delivery of second win.

Results: This study found that the risk of requiring delivery by CS for 
both twins is significantly reduced (P<0.001) if an epidural was used 
(OR 0.0435; 95%CI:0.022-0.083). Risk of combined V/C for delivery 
of second twin was significantly reduced if an epidural was used (OR 
0.380; 95% CI: 0.163-0.883), (P<0.001).

Conclusion: The use of epidural analgesia in twin pregnancies reduces 
the CS rate for delivery of both twins and reduces the rate of combined 
V/C for delivery of second twin. Further future studied are needed to 
confirm our study findings.

Keywords: Epidural analgesia; Second, Twin; Cesarean section; Vaginal 
delivery
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INTRODUCTION

Twin deliveries constitute 2-3% of all deliveries [1]. The 
route of delivery is the main controversy in intrapartum 
management of twin pregnancies [2]. It is critically 
important to decide the delivery route in twin pregnancies 
to optimize maternal and fetal outcomes [3]. The delivery 
route in twin pregnancies either vaginally or cesarean 
delivery varies between institutions [4,5]. 

There is general agreement favouring vaginal delivery for 
vertex-vertex twin pregnancies [6]. A randomized trial 
(RCT) showed that vaginal delivery in uncomplicated twin 
pregnancies after 32 gestational weeks is possible and safe 
if the first twin was in cephalic position [7]. Therefore, it is 
recommended to counsel women with uncomplicated twin 
pregnancy after 32 weeks for vaginal delivery if the first 
twin is in cephalic presentation [8].

Nevertheless, the delivery of the second twin remains 
a challenging issue, and a retrospective study showed 
increased risk of perinatal mortality for the second twin 
[9]. Active second stage management for the second twin 
is associated with better neonatal outcome and low rate of 
combined vaginal-cesarean delivery [10]. 

The perinatal mortality rate was significantly higher for 
the retained second twins (258/1000) compared to the 
unretained second twins [11]. Apgar scores were lower 
for retained than unretained second twins [12]. Early 
recognition of twin pregnancies in which the 2nd twin is 
more likely to be retained and prompt appropriate measures 
would reduce the incidence of retained second twin and its 
consequences [11].

Grobman et al, found strong association between time of 
epidural administration and cesarean sections (CS) during 
twin deliveries in nulliparous women [6]. 

Epidural analgesia is one of the best pain management 
procedures, commonly used during labor [13]. Despite 
its effectiveness, the use of epidural analgesia carries 
some risks [14] including hypotension. fever, prolonged 
labor, increased need for oxytocin, labor dystocia and 
instrumental delivery [15,16].

The intrapartum risk factors associated with increased 
risk of CSs in twin pregnancies were studied previously 
[17], and there is no published data regarding the effect of 
epidural analgesia on delivery of second twin. Therefore, 
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

this study was designed to evaluate effect of epidural 
analgesia on delivery of second win.

MATERIALS AND METHODS

This prospective study was conducted in the Obstetrics 
and Gynecology department of Sabah Maternity hospital, 
Kuwait, after approval of the study by the local ethical 
committee of Obstetrics and Gynecology department and 
trial registration (ClinialTrials.gov ID: NCT04608006). 
The Sabah Maternity Hospital is a tertiary care hospital 
for the country of Kuwait with approximately 12.500 
deliveries per year. 

Women with twin pregnancies planned for trial of vaginal 
delivery from January 2014 to December 2019 were 
included in this prospective study, after informed consent 
in accordance with the Declaration of Helsinki.

Inclusion criteria include twin pregnancies >34 weeks` 
gestation calculated from first day of last menstrual period 
and confirmed by an early ultrasound scan, without 
previous uterine scars, both twins are viable, and both are 
vertex presentation (according to hospital protocol vaginal 
delivery is allowed only when both twins are vertex).

Women with second twin presentation is other than vertex 
presentation (breech presentation, or transverse lie), require 
induction of labor, ≥25% difference in fetal weight between 
first and second twin or one of the twins is stillborn or has 
major congenital malformations were excluded from this 
study. 

Parturients in the study group received lumbar epidural 
analgesia while Parturients in control group received 
remifentanil intravenous patient-controlled analgesia 
(IV-PCA) when the insertion of epidural catheter was 
contraindicated as labor analgesia. The criteria of epidural-
contraindication include patient refusal, active maternal 
hemorrhage, septicemia, infection at or near the site of 
needle insertion and clinical signs of coagulopathy.

Lumbar epidural analgesia was performed by senior 
anesthetists with more than 5 years’ experience in the field 
with more than 100 epidural procedures when active phase 
of labor starts according to the hospital protocol.

Patient was placed in the sitting position, the skin over the 
lumbar area was cleaned, a sterile drape was applied, and 
sterile technique was maintained throughout the procedure. 
Skin and subcutaneous tissue were infiltrated with 3 ml of 
lidocaine 1% at the intended site of epidural placement. 

The lumbar epidural space was located with 18-gauge 
Tuohy epidural needle using the loss of resistance technique 
with 2 mL of saline. A 20-gauge epidural catheter (Luer B, 
Braun, Germany) was placed for all participants following 
localization of lumbar epidural space. 

Lumbar epidural analgesia produces a selective sensory 
block from T10 to L1, while at the same time sparing the 
motor supply to the lower limbs (L2-L5). 

Initially a 10 ml bupivacaine (0.125%) (ADVANZ Pharma, 
UK) plus 50 ug fentanyl (Hameln pharma ltd, UK), were 
injected through the epidural catheter as bolus injection 
followed by continuous infusion of bupivacaine 0.125% 
plus 1 ug/ml fentanyl over 6-10 ml/hours.

When the insertion of epidural catheter was contraindicated, 
remifentanil IV-PCA was given for the studied women as 
labor analgesia using remifentanil 20 ug/ml (Hospira Ltd, 
UK) at rate of 20 ug increased gradually up to 50 ug in 
high dependency unit (HDU) under monitor of vital data 
(respiratory rate, pulse, blood pressure), urine output, and 
cardiotocography (CTG).   

Labor pains were scored before, and after labor analgesia 
using VAS (visual analogue score), (0 = no pain and 10 
= worst pain). Breakthrough pain was defined as maternal 
pain or pressure that required one or more doses of 
unscheduled labor analgesia medications. 

According to the mode of delivery of first twin and second 
twin, participants were classified into 3 delivery groups; 
vaginal delivery/vaginal delivery (V/V) group (both twins 
delivered vaginally), cesarean section/ cesarean section 
(C/C) group (both twins delivered by CS), and vaginal 
delivery/cesarean section (V/C) group (first twin delivered 
vaginally and second twin delivered by CS).

After delivery, the maternal age, parity, gestational age, 
chorionicity of the twin pregnancies (monochorionic or 
dichorionic twins), mode of delivery, fetal weight, and 
complications associated with labor analgesia (headache, 
backache, nausea/vomiting, itching, urinary retention, and 
neural deficit) were collected to evaluate effect of epidural 
analgesia on delivery of second win.

Sample size

Three hundred and forty-three (343) twin pregnancies 
were included in the study. The required sample size was 
calculated from previous studies [18] and using G Power 
software 3.1.9.7 for sample size calculation, setting α -error 
probability at 0.05, power at 0.95%, and effective sample 
size (w) at 0.5. An effective sample >210 twins’ deliveries 
(105 in each group) were needed to produce a statistically 
acceptable figure. 

Statistical analysis

Collected data were statistically analyzed using Statistical 
Package for Social Sciences (SPSS): computer software 
version 20 (Chicago, IL, USA). Numerical variables were 
presented as mean and standard deviation (±SD), while 
categorical variables were presented as number (n) and 
percentage (%). Chi-square test (x2) or Fisher exact was 
used for analysis of qualitative variables, while Student 
(t) test were used for analysis of quantitative variables. 
Yates’ correction was applied to tables with one or more 
cells with expected frequency less than five. Multivariate 
logistic regression test was used to calculate the odds 
ratio for different clinical data collected before delivery as 
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independent factors and mode of delivery as a dependent 
factor. P< 0.05 was considered significant.

RESULTS
Three hundred and forty-three (343) twin pregnancies at 
≥34 weeks` eligible for vaginal delivery were included in 
this study, 67.3% (231/343) of them received epidural 
analgesia, and 32.7% (112/343) received remifentanil IV-
PCA. 

Regarding the delivery mode, 68.8% (236/343) of the 
participants’ delivered both twins vaginally, while the total 
incidence of CS was 31.2% (107/343), 9.3% (32/343) of 
the CSs were performed for delivery of the second twin 
after vaginal delivery (VD) of the first twin (Fig. 1.).

There was no significant difference between the 
three delivery groups regarding, the mean maternal age, 
gestational age, parity, and chronicity (Tab. 1.).

As shown in Tab. 1., there was no significant difference 
between the gestational age ranges of the three delivery 
groups. In C/C 34/75 (45.3%) of the women delivered 
between 34- and 35-weeks’ gestation compared with 17/32 
(53.1%) in the V/C group. The main indication for CS in 
the C/C group was fetal distress [35 (46.6%) of either first 
twin or second twin], cervical dystocia or failure to progress 
in 25 (33.33%), prolonged latent phase in 7 (9.3%), cord 
prolapse in 5 (6.6%), and 3 CSs were done for non-medical 
reasons.

In this study, we tried to exclude factors affecting mode 
of twins’ delivery, however, the relationship between some 

intrapartum factors in both the C/C group and V/C group 
was presented (Tab. 2. and Fig. 2.).

This study found that the risk of requiring delivery by 
CS for both twins is significantly reduced (P<0.001) if an 
epidural was used (OR 0.0435; 95% CI:0.022-0.083). The 
second twin was less likely to be delivered by CS after VD 
of the first twin if an epidural labor analgesia used (OR 
0.380; 95% CI: 0.163-0.883), (P< 0.001) (Tab. 3.).

This study showed that the CS after VD was associated 
with good outcome for the second twin. The incidence of 
1st min. Apgar score <4 was reported in 19 (25.3%) of first 
twin and in 20 of the second twin (26.6%) in C/C group, 
while it was reported in 0 (0%) for the first twin and in 4 
(12.5%) of the second twin in the V/C group (P=0.04). No 
fetal death or neonatal injuries were recorded in this study.

DISCUSSION

The current guidelines suggest the VD as an appropriate 
mode of delivery for twin pregnancy when both twins 
have appropriate estimated weight, the first twin in vertex 
presentation and no contraindications for VD [19-21]. A 
group of twin pregnancies at >34 weeks` gestation were 
included in this study because of the hospital policy which 
allows vaginal delivery for twin pregnancies only after 34 
weeks` gestation. 

Chervenak et al. found the multiple gestations have a 25-
30% incidence of CS [5], and Grobman et al, reported 
18.7% CS rate while reviewing 134 sets of twins undergoing 
trial of labour (TOL) at 36 weeks` gestation [6]. 

In this study, the total incidence of CS was 107/343 

Fig. 1. Study design of the three 
studied groups according to mode 
of twin delivery and use of labor 
epidural analgesia.

Tab. 1. Demographic and clinical 
data of the three delivery groups.

Variables V/V group
(n = 236)

C/C group
(n = 75)

V/C group
(n = 32)

VV/CC CC/VC VV/VC

P1 P2 P3

Parturient Age (years) 31.6 ± 5.7 29.8 ± 5.4 31.3 ± 4.7 0.99 0.98 0.5

Gestational age 
(weeks) 35.3 ± 1.5 35.8 ± 1.7 36.0 ± 1.5 0.5 0.99 0.99

Parity 1.7 ± 0.8 2.1 ± 0.9 1.8 ± 0.9 0.5 0.5 0.5

Chorionicity M/D 55/181 16/59 7/25 0.95 0.72 0.85

C/C group: Cesarean Section/Cesarean Section group
Chorionicity M/D:  Monochorionic twins/ Dichorionic twins
Comparison between groups by using student t test
Data were expressed as mean ± standard deviation (SD)
V/C group: Vaginal Delivery/Cesarean Section group
V/V group: Vaginal Delivery/Vaginal Delivery group
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

(31.2%), 9.3% (32/343) of them were performed for the 
delivery of the second twin by cesarean section after vaginal 
delivery of first twin.

Grobman et al, reported that women who delivered by 
CS were more likely to be nulliparous, have less cervical 
dilation on admission, epidural placement, and higher 
mean oxytocin infusion. In addition, Grobman et al, found 
the time of epidural analgesia, and nulliparity were most 
strongly associated with CS [6]. 

Similarly, in this study the CS rate was higher for nulliparous 
compared to multiparous women (13.9% versus 7.8%, 
respectively).

The association between nulliparity and failed trial of 
vaginal delivery in twin gestation was previously established 
but, was not assessed separately for combined delivery and 
cesarean delivery of both twins [22-24]. 

Goyert et al, previously concluded that the variation in 
cesarean section rates among physicians was not attributable 
to the practice setting, the patient population, or the degree 
of obstetric risk, but to individual practice style [25]. In 
this study, the physician experience was not a critical factor 
for determining the incidence of the cesarean section rate 
in twins.

Previous studies suggested that if the second twin was 
significantly larger than the first, cesarean delivery should 
be considered [5,26]. Sullivan et al, investigated the 
birth weight discordance of > 20%, and reached the same 
conclusion [27]. Th this study, women with birth weight 
discrepancy > 25% between the first and second twins were 
excluded.

Cesarean delivery of the second twin after vaginal delivery 
of the first twin was extremely uncommon, but now occurs 
much more frequently. The reported incidence of combined 
twin delivery ranges between 5% and 10% [28]. These 
estimates are based mostly on small studies or retrospective 
data. Sullivan et al, reported a 17% rate of cesarean delivery 
of the second twin after vaginal delivery of the first twin 
[27], while the reported incidence of cesarean delivery of 
second twin after vaganial delivery of the first twin in this 
study was 9.3% 

Previous studies described cord prolapse as the most 
significant factor for combined V/C deliveries (35-50%), 
while arrest disorders accounted for the majority of 
unplanned cesarean delivery in other studies [28,29]. 

In contrast with previous studies, most of the unplanned 
cesarean deliveries in this study were due to non-reassuring 
fetal heart rate (48% in the C/C group and 37.5% in the 
V/C group). Other common indications were arrest of 
dilatation (33.3%) in the C/C group and arrest of descent 
(28.1%) in the combined V/C group.

Mei et al, studied 725 women of planned vaginal deliveries 
for twin pregnancies, and reported 32.7% successful 
vaginal deliveries for both twins, and conversion to 10 of 
planned vaginal deliveries (4.2%) [30]. Mei et al, found 
that the conversion from vaginal deliveries to cesarean 
sections were higher with spontaneous labor (OR: 2.1; 
95%CI: 1.6-2.7; P=0.003), and with an inter-twin delivery 
interval >60 min. (OR:5.1; 95%CI: 2.5-10.8; P< 0.001), 
while, the delivery provider and years in practice were not 
significantly affect the conversion rate [30]. 

About 2786 women were included in the Twin Birth Study 

Tab. 2. Intrapartum factors and the 
incidence of caesarean section in 
twin pregnancies. Variables 

Parity Epidural use Birth weight difference

Nulliparous Multiparous Yes No   <10%   ≥10%

n=178 
(51.9%)

n=165
(48.1%)

n=267 
(77.8%)

n=76 
(22.2%)

n=301 
(78.7%)

n=42
(12.3%)

Incidence of 
C/C group 48 (13.9%) 27 (7.8%) 23 (6.7%) 52 (15.1%) 58 (16.9%) 17 (5.0%)

P-value <0.0001* <0.0001* <0.0001*

Incidence of 
V/C group 19 (5.5%) 13 (3.8%) 14 (4.1%) 18 (5.2%) 11 (3.2%) 21 (6.1%)

P-value <0.0001* <0.0001* <0.0001*

*: Significant difference 
C/C group: Cesarean Section/Cesarean Section group
Data presented as number and percentage (%)
V/C group: Vaginal Delivery/Cesarean Section group

Fig. 2. Intrapartum factors and the 
incidence of caesarean section in 
twin pregnancies.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.to evaluate the incidence and risk factors for combined 

V/C delivery in twin pregnancies, 842 women delivered 
first twin by vaginal delivery, of them 59 (7%) had a 
combined V/C delivery. Women in the combined V/C 
delivery group had a lower rate of nulliparity (22.0% 
versus 34.7%, P=0.047) and higher rates of non-cephalic 
presentation for the second twin (61.0% versus 27.3%, 
P<0.001). In a multivariable model, the only risk factor 
significantly associated with combined V/C delivery was 
transverse/oblique lie of second twin  following delivery of 
first twin (AOR, 47.7; 95% CI: 15.4-124.5) [31].

In our hospital, the rate of epidural analgesia during labour is 
greater than 70% since we have a full-time anaesthesiologist 
available for the Obstetrics department. In this study, 267 
from 343 parturient (77.8%) received epidural analgesia, 
while the remaining received remifentanil IV-PCA, and 
236/343 (68.8%) delivered both twins vaginally. 

The most relevant outcomes in this study were the epidural 
analgesia which not an independent risk factor for CS for 
both twins, but it was independent risk factor for combined 
V/C twin delivery. In this study, we found that epidural 
placement at a cervical dilation of ≥4cm was associated 
with significant improvement in the vaginal delivery rate. 
Grobman's et al, found that the timing of the epidural 
placement at less than 3 cm increased the CS rate to 44% [6]. 

Although, this study concluded that CS after vaginal 
delivery was associated with a good outcome for the second 
twin. The Twin Birth Study concluded that combined V/C 
delivery was associated with higher risk of adverse neonatal 
outcomes for the second twin. The second twin in the 
combined V/C delivery had a higher rate of fetal/neonatal 
death or serious neonatal morbidity (13.6% versus 2.3%; 
P<0.001) including 5th min. Apgar score <7, neonatal 
intensive care unit (ICU) admission, abnormal level of 
consciousness, and assisted ventilation [31]. The data of the 
Twin Birth Study should be used for counselling of women 
with twin gestation who consider a trial of labour [31]. 

To our knowledge, this study is first prospective study 
conducted in Kuwait including (343) to evaluate the effect 

of epidural analgesia on delivery of second twin (most 
of previous studies were retrospective studies). Women 
refused to participate and/or give consent was the only 
limitation faced during this study. 

This study found that the risk of requiring delivery by 
CS for both twins is significantly reduced (P<0.001) if an 
epidural was used (OR: 1.85; 95%CI: 0.788-4.35). Risk of 
combined V/C for delivery of second twin was significantly 
reduced if an epidural was used (OR: 0.380; 95% CI: 
0.163-0.883), (P<0.001).

This study concluded that in twin pregnancies; the use of 
epidural analgesia reduces the CS rate for delivery of both 
twins and reduces the rate of combined V/C for delivery of 
second twin. Further future studied are needed to confirm 
our study findings.

CONCLUSION

The use of epidural analgesia in twin pregnancies reduces 
the CS rate for delivery of both twins and reduces the rate 
of combined V/C for delivery of second twin. Further 
future studied are needed to confirm our study findings.
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Tab. 3. Association between different 
clinical data and route of delivery. Variables 

C/C group V/C group

OR
95% CI

P-value OR
95% CI

P-value
Lower Upper Lower Upper 

Nulliparous gravida 0.695 0.524 0.922 0.04* 0.604 0.253 1.44 < 0.001*

Physician experience 
≤10 years 0.807 0.644 1.01 0.65 0.461 0.375 0.566 0.318

Epidural (Yes) 1.85 0.788 4.35 < 0.001* 0.380 0.163 0.883 < 0.001*

Birth Weight 
Discrepancy <10% 1.85 1.23 2.97 0.03* 2.29 1.64 3.61 <0.001*

*: Significant difference 
C/C group: Cesarean Section/Cesarean Section group
Data presented as number 
Data were expressed as odds ratio (OR) and 95% (CI) confidence interval (lower and upper)
V/C group: Vaginal Delivery/Cesarean Section group
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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