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Can fetal heart rate in twin pregnancy
in the first trimester be useful as a marker
of pregnancy prognosis?
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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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INTRODUCTION

The obstetric pain is actually the most severe pain 
after burn most women will endure in their lifetime [1]. 
The pains of labor result in a maternal stress response, 
which is neither beneficial for the child nor the mother 
[2]. Pain differs from one woman to another. Prior to the 
20th century, childbirth predominantly happened in the 
home, without access to any medical interventions for pain 
management. This caused a large number of deaths among 
women and created an urgent need for pain management. 
With the development of science, it has become possible to 
reduce the pain resulting from labor and delivery [3].

Maternal physiologic and anatomic changes that 
accompany pregnancy, as well as consideration of the 
developing fetus, affect the conduct of anesthesia for surgery 
during pregnancy. Physiologic changes associated with 
pregnancy may affect maternal safety during anesthesia. 
Fetal oxygenation depends on maternal oxygen carrying 
capacity, maternal cardiac output, and uteroplacental 
perfusion. Therefore, any interventions that compromise 
these factors may lead to fetal asphyxia. It is often difficult 
to determine whether adverse fetal outcomes are the 
result of maternal disease, the surgical procedure, or the 
anesthetic [4].

This study aimed to evaluate the effect of regional 
analgesia on labor pain, duration, outcome and babies.

METHODS

Study design and setting

An observational study which is conducted at painless 
labor-delivery room of Al-Elwiya Maternity Educational 
Hospital from 2017 to 2020. This study included 100 
pregnant woman, delivered by epidural analgesia.

Ethics

The study was conducted in accordance with the 
Declaration of Helsinki. The consent form was approved by 
a local ethics committee according to Al-Elwiya Maternity 
Educational Hospital. 

Inclusion criteria

1.	 Singleton

2.	 Term pregnancy

3.	 Nine missed period

Background: Epidural is the most effective form of pain relief in labor 
of laboring women in world. The aim is to assess effect of regional 
analgesia on labor pain, outcome of delivery and neonates. 

Methods: An observational study included 100 pregnant woman. At 
period from 2017 to 2020. By using a questionnaire interview. Each 
woman was interviewed for about 10 minutes. These included age, 
gravida, abortion, past medical history, drug history and obstetric 
history. Examination of vital signs, general examination, abdominal 
and vaginal examination, sonography to assess fetal heart rate and 
abdominal examination to assess uterine contraction. 

Results: 93% of women with epidural anesthesia were used oxytocin 
and there was significant association between groups (p=0.022). The 
labor pain was significantly high at those used oxytocin with epidural 
anesthesia (p<0.0001). Nausea, vomiting, low back pain, headache, 
urinary incontinence and retention, dizziness and drowsiness were 
recorded. 

Conclusions: Epidural analgesia was not associated with a higher 
assisted delivery rate and higher rate of CS. EA not cause significant 
maternal or fetal heart rate complications. Importantly, EA associated 
with short labor stage.
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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.

4.	 Healthy woman

5.	 No past medical history

6.	 Spontaneous labor onset.

Exclusion criteria

1.	 Women refuse to enroll in the study. 

2.	 Contraindication to regional analgesia (coagulation 
disorders, anticoagulation therapy, skin or soft 
tissue infection). 

3.	 Hypertension

4.	 DM

5.	 Epilepsy.

Data collection

By using a questionnaire interview. Each woman 
was interviewed for about 10 minutes. These included 
age, gravida, abortion, past medical history, drug history 
and obstetric history. Examination of vital signs, general 
examination, abdominal and vaginal examination, 
sonography to assess fetal heart rate and abdominal 
examination to assess uterine contraction. 

Technique 

The epidural catheter is inserted at the L3–L4 or L4–
L5 interspace. Monitoring continues and measured FHR 
every 5-15 minute. Pain scale during labor (zero no pain,1-
3 mild pain,4-6 moderate pain, 7-10 severe pain) [5].

Statistics

Analysis by SPSS version 25 was done. Categorical 
variables were presented as numbers and percentage whereas 
continuous variables were presented as mean and SD. 
Chi-square test was used to show the association between 
categorical variables. P value of <0.05 was considered as 
statistically significant.

RESULTS

This study show that: 93% of women with epidural 
anesthesia were used oxytocin and there was significant 
association between groups (p=0.022). The labor pain was 
significantly high at those used oxytocin with epidural 
anesthesia (p<0.0001) (Tab. 1.).

The studied complication shown in Tab. 2. Nausea, 
vomiting, low back pain, headache, urinary incontinence 
and retention, dizziness and drowsiness were recorded 
(Tab. 2.).

DISCUSSION

In this study, there was statistically significant 
association between oxytocin use and epidural anesthesia. 
The studies done by Anim-Somuah, et al. [6] and Zha, et 
al. [7] with epidural analgesia had higher rate of oxytocin 
use as was seen in this study.

In current study, the modes of delivery showed 
significant association with epidural analgesia, this 
disagreed with studies in Wang, et al. [8], Agrawal, et al. 
[9] and Wang, et al. [10].

While agree in research in Anim-Somuah, et al. [6] 
woman with epidural group experienced more assisted 
vaginal birth.

In this study the labor pain score was lower in epidural 
groups compare with control groups, this result agreed 
with result in Chinese [7].

In present study urinary retention and incontinence 
shown no significant association with epidural analgesia, 
this agreed with research done in Chinese [10,11]. While 
disagreed with research done in [8] woman with epidural 
analgesia experienced more urinary retention may be change 
in concentration of epidural solution use in analgesia.

In current study, we reported different side effects as 
nausea and vomiting showed no statistically significant 
with epidural analgesia, this result disagreed with result 
done by Grangier, et al. [12].

Tab. 1. History of delivery. Variable Epidural No Anesthesia P value

Oxytocin 
Used 93 4

  0.022No 2 1

Mode of delivery
NVD 3 90

<0.0001
CS 5 2

Pain
Yes 3 89

<0.0001
No 3 5

Tab. 2. Complication in this 
study.

Complication No. %

Nausea 33 33

Vomiting 28 28

Low back pain 61 61

Headache 40 40

Retention of urine 12 12

Dizziness 9 9

Drowsiness 36 36

Urinary incontinence 22 22

Arthralgia 25 25
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In this research headache and backache were statistically 
significant higher percentage in epidural groups compare 
with control groups, this agreed with research done by 
Singh, et al. [13] may be attribute to multiple factors.

CONCLUSION

Epidural analgesia was not associated with a higher 
assisted delivery rate and higher rate of CS. EA not cause 

significant maternal or fetal heart rate complications. 
Importantly, EA associated with short labor stage.
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