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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

Recovery after surgery and anaesthesia i s complex 
and depends on several factors based on patient, surgical, 
and anaesthetic characteristics, as well as the presence of 
numerous adverse sequelae or medication side effects [1,2]. 
Recent studies evaluating recovery after anaesthesia and 
surgery have focused primarily on physiological endpoints, 
recovery times, and the incidence of adverse events, such as 
major morbidity and mortality. Although these parameters 
are essential and should be measured, they mostly ignore 
the patient’s perspective [3]. Patient-related outcomes can 
be assessed with tools designed for that purpose, such as 
the Quality of Recovery-15 (QoR-15 Questionnaire). 
QoR-15 provides an easy-to-use method to measure the 
quality of a patient’s recovery from surgery and anaesthesia 
[4]. Ketamine is a dissociative aesthetic that has some 
hallucinogenic effects; it distorts perceptions of sight and 
sound and makes the user feel disconnected and not in 
control. It is an injectable, short-acting aesthetic for use 
in humans and animals, It is referred to as a “dissociative 
aesthetic” because it makes patients feel detached from 
their pain and environment, Ketamine can induce a state of 
sedation (feeling calm and relaxed), immobility, relief from 
pain, and amnesia (no memory of events while under the 
influence of the drug), It is abused for its ability to produce 
dissociative sensations and hallucinations [5]. Propofol 
is an intravenous aesthetic used for procedural sedation, 
during monitored anaesthesia care, or as an induction 
agent for general anaesthesia [6]. It may be administered 
as a bolus or an infusion, or some combination of the two 
propofol is prepared in a lipid emulsion which gives it the 
characteristic milky white appearance [7]. Strict aseptic 
technique must be used when drawing up propofol as the 
emulsion can support microbial growth [8].

Propofol was formerly listed as a Category B drug for 
use in pregnancy. However, in late 2014 the FDA removed 
the lettering system to denote the degree of potential harm 
in pregnancy or lactation and moved to a more descriptive 
system based on the individual effects of pharmacologic 
agents [9-11].

This study aims at evaluating the quality of recovery in 
a sample of Iraqi patients in terms of recovery time, nausea 
and vomiting and post-surgery drowsiness that could be 
evoked by either ketamine or propofol.

Introduction: It is important to recognize that the recovery process 
following surgery and anesthesia can be influenced by a number of 
factors. These may include the patient's condition, the specific procedure 
performed, the type of anesthesia administered, and the potential adverse 
effects. It is worth noting that while ketamine is a dissociative anesthetic 
that produces sedation, immobility, pain relief and amnesia, it is also 
misused for its hallucinogenic properties. Similarly, while propofol is an 
intravenous anesthetic used for procedural sedation and considered safe 
during pregnancy, it can cross the placenta and lead to central nervous 
system and respiratory depression in newborns. 

Aim: The study assesses the quality of recovery in Iraqi women based 
on the duration of recovery, the incidence of nausea and vomiting, and 
the prevalence of post-surgery drowsiness induced by either ketamine or 
propofol.

Methods: A prospective two-armed Study. All collected data were saved 
anonymously, and informed consent was requested from all patients. 
A total 88 women were divided into two groups, 64patients have used 
ketamine as an anesthetic in laparoscopic surgery. 22patients have used 
propofol as an anesthetic in laparoscopic surgery

Results: In this study, we analyzed the effect of both propofol and 
ketamine on the duration of recovery in minutes with both age and weight, 
we noticed in all the results, either ketamine or propofol, that it was there 
is a non-significant direct relationship between age and recovery time in 
minutes and between weight and recovery time in minutes. The study 
of both ketamine and propofol on the recovery period after laparoscopic 
surgery showed that propofol was better than ketamine because the 
recovery period was less than the recovery period with ketamine. 

Conclusion: Surgery and anesthesia recovery is challenging and depends 
on patient, surgical, and anesthetic characteristics, as well as painful 
sequelae and pharmacological side effects. Recent studies on anesthesia 
and operation recovery have focused on physiological endpoints, recovery 
lengths, and adverse consequences like morbidity and death. These 
parameters should be checked, but rarely consider the patient.
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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.

METHODS

Between January 11, 2023, to February 1, 2024, the 
patients were followed up from numerous government 
and commercial hospitals or institutions from Al-Kindi 
Hospital in Baghdad, Marjan Hospital in Babylon, and 
Al-Hajjah Hospital in Karbala. Study was conducted in 
accordance with the Declaration of Hel-sinki. All collected 
data were saved anonymously, and in-formed consent was 
requested from all patients. 88 women with age 30-50 years 
old who are undergo general anaesthesia in laparoscopic 
surgery, sixty-four of them used ketamine and twenty-
two of them used propofol. Collected them from several 
hospitals in Iraq. 

Inclusion criteria: An elective operation and woman 
who used ketamine or propofol as anaesthesia protocol 
during the operation.

Exclusion criteria: Emergency surgery, which did not 
use ketamine or propofol during operation, women who 
have sensitivity to ketamine or propofol, and history of 
CVD.

Ethical approval: A request has been submitted to the 
hospitals mentioned above, as well as anesthesiologists, to 
obtain approval to read patients’ tympanics and obtain the 
information we need. 

Follow up: The data collection process was completed 
on 10 January, with the bags themselves being collected 
on 2 January. Therefore, the entire collection process took 
approximately four months to complete.

RESULTS

The data indicate that there is no statistically significant 

direct correlation between age and weight with recovery 
time in the propofol groups (P-value = 0.364, 0.073 
respectively). However, there is significant direct correlation 
between the age and weight of patients with the recovery 
time in minutes in the ketamine group (P value = 0.021, 
0.20 respectively) Tab. 1. and Fig. 1. 

Tab. 1. illustrates the relationship between study 
parameters and recovery time. The P value is 0.020, thereby 
indicating that a statistically significant direct correlation 
exists between weight and recovery time in minutes for the 
ketamine group. While there is insignificant in the case of 
propofol group. Fig. 1. shows the correlation exist between 
age and weight of patients with recovery time in minutes 
in both groups.

DISCUSSION

In the present study, the effect of both anesthesia and 
ketamine on the duration of recovery in minutes has been 
analyzed with respect to both age and weight, and in all 
cases, whether ketamine or anesthesia, a significant direct 
relationship has been found between age and recovery 
time in minutes, and between weight and recovery time 
in minutes. This result is inconstant with that found by 
Antunes L, et al., they found that significant correlation 
between age and recovery time in minutes in the propofol 
group [9,10]

This result is inconstant with that found by Muta 
L, et al., they found that significant correlation between 
weight and recovery time in minutes in propofol group 
[10,11], While the relationship between age and the period 
of recovery in the ketamine group is considered novel, as 
well as the relationship between weight and the period of 
recovery in the ketamine group is considered novel.

Tab. 1. Relationship between 
age and weight with the recov-
ery time of women.

Groups Medicine Mean ± SD Mean Recovery Time ± SD P-value

Age
Propofol 36.82 ± 10.271 20.18 ± 7.878 0.364

Ketamine 27.56 ± 16.257 25.00 ± 7071 0.021

Weight
Propofol 78.55 ± 15.299 20.18 ± 7.878 0.073

Ketamine 63.92 ± 25.035 25.00 ± 7.071 0.02

Fig. 1. Correlation exist between 
age and weight of patients 
with recovery time in minutes 
in both groups.
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CONCLUSION

The effect of anesthesia and ketamine on recovery 
time in minutes has been analyzed with respect to age 
and weight. In all cases, whether ketamine or anesthesia, 
a significant direct relationship has been found between 
age and recovery time in minutes, and between weight and 
recovery time.
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