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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.
Key words: fetal heart rate; twin pregnancy; first trimester;
TTTS
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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

Spontaneous miscarriage complicates between 10% and 
20% of pregnancies, and it is estimated that around 25% 
of all women will experience at least one miscarriage during 
their reproductive lives [1,2]. Miscarriage was usually 
treated by surgical curettage aiming for manual removal 
of any retained tissue therefore avoid the risk of infection 
and haemorrhage, the benefits of surgical management 
include appropriate timing for the patient and high success 
rates, however, surgical management has complications 
including Asherman’s syndrome caused by endometrial 
damage [2-4].

There are two alternative options to surgical management; 
expectant management and medical management that can 
be followed after diagnosing first trimester miscarriage. 
Expectant management allows spontaneous passage of the 
retained products of conception therefore, it is considered 
as a more natural option, while medical management 
includes medical evacuation of the uterus using synthetic 
prostaglandin analogues, or a combination of mifepristone 
or methotrexate with misoprostol [5]. 

Management of spontaneous first trimester pregnancy 
loss is usually determined by medical opinion and patient 
preference however, uncertainty exists about the preferred 
option in a given situation and there is a lack of clarity 
about the most meaningful outcomes, particularly from a 
woman’s perspective [6]. 

Post-miscarriage complications of the three methods of 
management occur as a result of several causes including 
infection, incomplete evacuation of the products of 
conception that lead to hemorrhagic complication, and 
injury from the surgical procedure itself [7]. 

Unplanned curettage intervention is applied in cases 
where there are retained products of placenta following the 
primary intervention to stop bleeding, eliminate infection 
or prevent long-term complications. Studies indicated 
significantly more unplanned admissions and unplanned 
surgical curettage occurred after expectant management in 
comparison with surgical or medical managements [8,9].

Objectives

In this study, the aim is to compare and assess the 
incidence of unplanned uterine curettage between expectant 
management vs. medical and surgical management within 
of first trimester missed and incomplete miscarriage.
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Objective: The aim of our study was to compare and assess the incidence 
of unplanned uterine curettage between expectant management 
vs. medical and surgical management within of first trimester missed 
and incomplete miscarriage. Patients and Methods: This Randomized 
controlled trial included 150 patients diagnosed with early fetal demise 
at less than 13 weeks’ gestation. They were recruited and assessed for 
eligibility from Ain Shams University Maternity Hospital. Cases were 
randomized according to a computer-generated random sequence into 
three groups; Expectant (A), Surgical (B) and Medical groups (C). the 
three groups were studied in regard to the incidence of hospital re-
admission, gynaecological infection, the duration of clinical symptoms 
(pain, additional analgesia, vaginal bleeding), complications (fall in 
hemoglobin at 10-14 days, blood transfusion, unplanned consultations 
or admissions within 14 days and within eight weeks) and Efficacy. 

Results: Our results indicated statistically significant difference (P<0.05) 
between studied groups as regard vaginal bleeding as a symptom of 
miscarriage. Regarding the post-intervention bleeding duration per 
days among the studied groups, our results indicated that bleeding 
duration was highly significant and the longest among the expectant 
group followed by the medical then the surgery groups (P<0.001). 
Our results indicated the presence of statistically significant difference 
(p-value<0.05) between studied groups as regard failed treatment 
and shift to surgery that was more prevalent in the expectant group 
followed by the medical group. Our results indicated no statistical 
significant difference between studied groups (expectant, medical and 
surgical groups) as regard emergency unplanned D&C due to heavy 
bleeding (p-value > 0.05).

Conclusion: The incidence of failed treatment and shift to surgery 
after expectant, medical and surgical management of spontaneous 
first trimester miscarriage was more prevalent in the expectant group 
followed by the medical group then the surgical group. Regarding 
complications, our results indicated a highly statistical significant 
difference between studied groups as regard hypotension. It was more 
prevalent in medical group followed by the expectant group then the 
surgical group. 

Keywords: Low-lying placenta unplanned curettage; Expectant 
treatment; Medical and surgical management; Spontaneous first 
trimester abortion
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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.

PATIENTS AND METHODS

Study Design

Description: This study is a randomized controlled trial.

Duration of the study: This study was conducted 
during a period of 6 months starting from October 2020 
till April 2021.

Number of subjects: Totally one hundred and fifty 
cases were included in this study. 

Study setting: This study was conducted at Ain Shams 
University Maternity Hospital.

Randomization and blinding: The recruited patients 
in this study will be randomized according to a computer-
generated random sequence into two major groups; 
expectant management (group A), medical (group B) and 
surgical management (group c) which is control.

Sample Justification: Depending on Trinder J, et al. 
[10] who found the frequencies of unplanned curettage in 
surgical, expectant and medical groups were 5.0%, 44.0% 
and 13.0% respectively. adjusting the power=0.80 and 
α=0.050, and by using PASS 11th release the minimal 
sample size for an equal size two-arms study to achieve 
significant difference between each of surgical & medical 
groups and expectant group is 45 cases in each group (sum 
will be 90). We will recruit 50 cases in each group (sum will 
be 150) for possible attrition and further analysis.

Study Subjects

Subjects of this study were recruited according to the 
inclusion and exclusion criteria as following:

Inclusion criteria: 

a) Age: between 20-30 years old

b) BMI between 20-25 kg/m2

c) Women with a pregnancy of less than 13 weeks’ 
gestation who had been diagnosed as having early fetal/
embryonic demise (we defined early embryonic demise 
as an intact gestation sac of greater than 20 mm mean 
diameter with no other internal structures and early fetal 
demise as a fetus of over 7 mm crown-rump length with 
no heart activity on transvaginal ultrasound scan) and 
incomplete miscarriage (we defined incomplete miscarriage 
as areas of mixed echogenicity within the uterine cavity 
with or without a disordered gestation sac). 

Exclusion criteria: 

a) Severe hemorrhage or pain to avoid hypovolemic 
or neurogenic shock history of trauma or surgery 
during the current pregnancy.

b) Pyrexia above 37.5°C. 

c) Severe asthma, hemolytic disease or blood dyscrasias 
to prevent surgical complications and the risk 
asthma exacerbation 

d) Positive inflammatory parameters (leukocytosis 
with neutrophilia and positive polymerase chain 
reaction) to exclude patients with systemic infection 
or viral hepatitis 

e) Thrombocytopenia (< 100 000 per mm3), Current 
anticoagulation, anemia (hemoglobin<10 g/dl) to 
prevent hemorrhage 

f ) Large leiomyomata distorting uterine cavity

g) Systemic corticosteroid treatment due to 
compromised immunity and liability for infection.

h) Twin or higher order pregnancy to avoid risk of 
single fetal demise.

Recruitment and Procedures Applied in 
the Study 

• Place of recruitment (place of conduction of the 
study): subjects were recruited from Ain Shams 
University Maternity Hospital

• Research Ethics Committee Approval 
and Quality Control: the protocol and all 
corresponding documents were declared for Ethical 
and Research approval by the Council of OB/GYN 
Department, Ain-Shams University. Furthermore, 
the approval of the study protocol was granted 
by Ethics Research Committee (ERC), Faculty of 
Medicine, Ain-Shams University (ASU).

• Subjects consent: all subjects, were informed about 
the details of the study, the risks and the benefits, 
and were all asked to give their consent before the 
start of the study. 

• Procedures applied in the study: All participating 
women included in this study received a specific 
information sheet, and an emergency telephone 
number. Participants were managed according to 
their computer generated randomized group. The 
expectant management group was allowed home 
with no intervention until week 8. 

In the medical management, women with incomplete 
miscarriage or early fetal or embryonic demise received 
a single vaginal dose of 800 μg misoprostol that was if 
necessary, repeated twice with a 3 hour interval. 

A surgical evacuation of uterine content of conception 
was offered if expulsion of retained products after 
expectant management or medical management was not 
complete. Women in the surgical management group 
were admitted for surgical suction curettage under general 
anesthesia. There was no prophylactic antibiotics used at 
the time of curettage. All procedures were performed by 
well-experienced staff of Ain Shams university maternity 
hospital.

Patients of all groups were informed of the need to 
return for follow-up surveillance at scheduled hospital 
visits at 14 days and 8 weeks after the time of diagnosis. 

Patients of the expectant group were asked to report 
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any vaginal hemorrhage, discharge and fever; to avoid 
bathing and vaginal sexual intercourse while vaginal 
hemorrhage persisted; and to contact the hospital at any 
time if they experienced excessive vaginal bleeding, severe 
abdominal pain, fever, or foul-smelling vaginal discharge. 
If these complications occurred, the patients were admitted 
to hospital to undergo surgical curettage. Participants have 
the freedom to decide to leave the study at any time. 

In all groups, full blood count was done. Rhesus 
negative women were offered 250 IU of anti-D irrespective 
of their allocated management. A follow-up appointment 
was arranged 14 days for a transvaginal ultrasound scan, 
full blood count, consultation with the study nurse, and 
examination by a gynecologist if symptoms of infection 
were present. Retained products of conception were 
diagnosed if areas of mixed echogenicity within the uterine 
cavity are seen. A surgical curettage was offered if retained 
products of conception were present. Another follow-up 
appointment was arranged 8 weeks after trial entry. 

The three groups were compared regarding different 
criteria including

1) The Demographic characteristics of the participants 
in this study were recorded including their mean 
age, gestational age, parity, type of miscarriage, 
bleeding at entry and pain, previous miscarriages, 
previous surgical evacuation. 

2) Primary clinical outcome in the expectant, surgical 
and medical groups included the incidence of 
hospital re-admission for unplanned uterine 
curettage. 

3) Secondary clinical outcomes included 

a) Documenting the incidence of gynaecological 
infection within 14 days and 8 weeks (the 
gynaecological infection defined as two or more 
of purulent vaginal discharge, pyrexia (above 
38°C), and tenderness over the uterus on 
abdominal examination, and a white blood cell 
count above 15X 109/L).

b) The treatment with antibiotics for presumed 
gynaecological infection within 14 days and 
eight weeks. 

c) The duration of clinical symptoms (pain, 
additional analgesia, vaginal bleeding). 

d) Complications (fall in hemoglobin at 10-14 days, 
blood transfusion, unplanned consultations or 
admissions within 14 days and within eight 
weeks). 

e) Efficacy (defined as a successful outcome as 
no unplanned surgical curettage within eight 
weeks. 

Statistical Analysis

The collected data were coded, tabulated, and 
statistically analyzed using Statistical Package for Social 

Sciences IBM SPSS® statistics (Statistical Package for Social 
Sciences) software version 22.0, IBM Corp., Chicago, USA, 
2013. The differences between the groups were expressed as 
risk differences with 95% confidence intervals. Descriptive 
statistics were done for quantitative data as minimum& 
maximum of the range as well as mean ± SD (standard 
deviation) for quantitative normally distributed data, while 
it was done for qualitative data as number and percentage.

Inferential analyses were done for quantitative variables 
using Shapiro-Wilk test for normality testing, independent 
t-test in cases of two independent groups with normally 
distributed data. In qualitative data, inferential analyses for 
independent variables were done using Chi square test for 
differences between proportions and Fisher’s exact test for 
variables with small expected numbers. Long rank test was 
used to compare rates. The level of significance was taken 
at P value<0.050 is significant, otherwise is non-significant. 
Intervention values were calculated as follows:

• Rate elevation=Study Rate - Control Rate

• Efficacy = (Study Rate - Control Rate)/Study rate

• Relative Rate = Study Rate/Control Rate

• Number needed to treat = 1/(Study Rate - Control 
Rate)

RESULTS

Tab. 1. shows no statistical significant difference (p 
value >0.05) between studied groups as regard demographic 
data (age, BMI and parity). Fig. 1. shows the flow chart of 
studied cases.

Tab. 2. shows no statistical significant difference (p 
value > 0.05) between studied groups as regard gestational 
age, type and pain. Statistically significant difference (p 
value <0.05) between studied groups as regard vaginal 
bleeding.

Tab. 3. shows highly statistical significant difference (p 
value <0.001) between studied groups as regard Duration 
of post-intervention bleeding (days). It was longer in 
expectant group (12.8 ± 3.6 days) than medical group (8.6 
± 3.1 days) and least in surgical group (7.8 ± 2.9 days).

Tab. 4. shows statistically significant difference (p value 
<0.05) between studied groups as regard failed treatment. 
No statistical significant difference (p value >0.05) between 
studied groups as regard reasons.

Tab. 5. shows no statistical significant difference (p 
value >0.05) between studied groups as regard urgent 
unplanned D&C.

Tab. 6. shows no statistical significant difference (p 
value >0.05) between studied groups as regard continued 
same treatment.

Tab. 7. shows highly statistical significant difference 
(p value <0.001) between studied groups as regard 
shift to surgery, it was more in expectant group than 
medical group.  No statistical significant difference (p 
value<0.001) between studied groups as regard reasons.
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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.

Fig. 1. Flow chart of the studied 
cases.

Tab. 8. shows highly statistical significant difference 
(p value <0.001) between studied groups as regard 

hypotension. It was more in medical group (14 patients 
28%) than expectant group (8 patients 16%) and surgical 

Tab. 1. Comparisons between 
studied groups as regard de-
mographic data.

Variables
Groups Stat. 

test p value
Expect (n=50) Medical (n=50) Surgical (n=50)

Age 
(years)

Mean ± 
SD 26.2 ± 1.9 26.5 ± 2.1 25.9 ± 1.9

F=1.24 0.290 N
Range 22-30 20-30 20 – 29

BMI (kg/
m²)

Mean ± 
SD 23.3 ± 0.9 22.9 ± 1.4 23.1 ± 0.8

F=1.97 0.142 
NS

Range 21.6-25 19.8 – 25 21.5 – 25

Parity Null 21 42% 23 46% 23 46% X²=0.21 0.898 
NS

Parous 29 58% 27 54% 27 54%

X2: Chi-square test; NS: p value > 0.05 is considered; F: F value of ANOVA test; non-significant.

Tab. 2. Comparisons between 
studied groups as regard Mis-
carriage characteristics.

Variables

Groups Stat. 
test

p value

Expect (n=50) Medical (n=50) Surgical (n=50)

G. Age
(weeks)

Mean ± SD 8.8 ± 1.75 9.16 ± 1.8 9.16 ± 1.6
F=0.65 0.520 NS

Range 06-12 06-12 06-12

Type Incomp. 34 68% 35 70% 37 74% X²=0.45 0.798 NS
Missed 16 32% 15 30% 13 26%

Bleeding No 18 36% 20 40% 8 16% X²=7.77 0.02 S
Yes 32 64% 30 60% 42 84%

Pain No 30 60% 26 52% 19 38% X²=4.9 0.084 NS
Yes 20 40% 24 48% 31 42%

X2: Chi-square test; S: p value < 0.05 is considered significant; F: F value of ANOVA test; NS: p value 
> 0.05 is considered non-significant.

Tab. 3. Comparisons between 
studied groups as regard Du-
ration of post-intervention 
bleeding (days).

Variables

Groups
Stat. test p value

Expect
(n=50)

Medical
(n=50)

Surgical
(n=50)

Duration (days) Mean ± SD 12.8 ± 3.6 8.6 ± 3.1 7.8 ± 2.9
F=34.01 <0.001HS

Range 5-19 3-16 3-14

F: F value of ANOVA test; HS: p value < 0.001 is considered highly significant.

Tab. 4. Comparisons between 
studied groups as regard 
failed treatment.

Variables

Groups
Stat. test p-valueExpect 

(n=50)
Medical 
(n=50) Surgical (n=50)

Failed 
treatment

No 37 74% 44 88% 49 98%
X²=17.04 0.002 S

Yes 13 26% 6 12% 1 2%

Reasons

Bleeding 7 53.80% 3 50% 1 100%

X²=0.88 0.642 NSRetained products 
of conception 

(RPOC) 6 46.20% 3 50% 0 0%

X2: Chi-square test; S: p value < 0.05 is considered significant; NS: p value > 0.05 is considered non-
significant.
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Tab. 5. Comparisons between 
studied groups as regard 
unplanned urgent D&C.

Variables

Groups

Stat. test p value
Expect (n=50) Medical (n=50) Surgical 

(n=50)

Urgent unplanned 
D & C

No 49 98% 47 94% 49 98%
X²=1.65 0.437 

NSYes 1 2% 3 6% 1 2%

X2: Chi-square test; NS: p value > 0.05 is considered non-significant.

Tab. 6. Comparisons between 
studied groups as regard continued 
same treatment.

Variables
Groups

Stat. 
test

p value
Expect (n=50) Medical (n=50) Surgical (n=50)

Cont. same 
ttt

No 48 96% 49 98% 50 100% X²=2.04 0.360 
NS

Yes 2 4% 1 2% 0 0%

X2: Chi-square test; NS: p value > 0.05 is considered non-significant.

Tab. 7. Comparisons between 
studied groups as regard shift to 
surgery. Variables

Groups
Stat. test p value

Expect 
(n=50)

Medical 
(n=50)

Surgical 
(n=50)

Shift to 
surgery

No 40 80% 48 96% 50 100%
X²=15.2 <0.001HS

Yes 10 20% 2 4% 0 0%

Reasons
Bleeding 6 60% 1 50% - -

X²=0.069 0.793 NSRetained products 
of conception 

(RPOC) 4 40% 1 50% - -

X2: Chi-square test; HS: p value < 0.001 is considered highly significant; NS: p value > 0.05 is 
considered non-significant.

Tab. 8. Comparisons between 
studied groups as regard 
complications.

Variables
Groups Stat. test p value

Expect (n=50) Medical (n=50) Surgical (n=50)

Hypotension No 42 84% 36 72% 49 48% X²=13.04 <0.001HS
Yes 8 16% 14 28% 1 2%

Hemorrhagic 
shock

No 49 98% 47 94% 50 100% X²=3.59 0.166 NS
Yes 1 2% 3 6% 0 0%

Sepsis No 49 98% 50 100% 50 100% X²=2.01 0.365 NS
Yes 1 2% 0 0% 0 0%

X2: Chi-square test; HS: p value < 0.001 is considered highly significant; NS: p value > 0.05 is 
considered non-significant.

group (1 patient 2%). No statistical significant difference 
(p value <0.001) between studied groups as regard 
haemorrhagic group and sepsis.

Tab. 9. shows highly statistical significant difference (p 
value <0.001) between studied groups as regard hemoglobin 
difference. It was higher in expectant group (1.2 ± 0.3 g/
dl) than medical group (1.03 ± 0.6 g/dl) and surgical group 
(0.78 ± 0.23 g/dl).

DISCUSSION

Uterine curettage was traditionally and still commonly 
performed after incomplete or missed miscarriage. 
Surgical evacuation of the retained products of conception 
is occasionally associated with many side effects like: 
anesthetic complications, infection, uterine perforation, 
bowel injury and Asherman’s syndrome [11-14]. Expectant 
management which allows for the spontaneous passage of 
retained products of conception was indicated in several 
studies to be efficient and safe. However, other studies 
preferred medical management over expectant management 
after first trimester incomplete miscarriage [15,16].

The aim of our study was to compare and assess the 
incidence of unplanned uterine curettage between expectant 
management vs. medical and surgical management in the 
first trimester missed and incomplete miscarriage.

This Randomized controlled trial included 150 patients 
diagnosed with early fetal demise at less than 13 weeks’ 
gestation. They were recruited and assessed for eligibility 
from Ain Shams University Maternity Hospital. Cases 
were randomized according to a computer-generated 
random sequence into three groups; Expectant, Surgical 
and Medical groups.

Our results indicated no significant difference between 
the studied groups regarding demographic characteristics; 
age, BMI and parity and no significant difference between 
the studied groups regarding miscarriage characteristics 
including the gestational age at the time of miscarriage, 
type of miscarriage and pain as a symptom of miscarriage 
(P>0.05). Our results indicated statistically significant 
difference (P<0.05) between studied groups as regard 
vaginal bleeding as a symptom of miscarriage.

Such findings were in agreement with a randomized 
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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.

controlled trial by Nadarajah R, et al. that compared the 
expectant management vs. surgical evacuation of early 
pregnancy loss on 360 women and indicated no statistically 
significant difference between the randomized surgical and 
expectant groups in study characteristics including age, 
parity, gestational age and type of the miscarriage [17]. 

Regarding the post-intervention bleeding duration per 
days among the studied groups, our results indicated that 
bleeding duration was highly significant and the longest 
among the expectant group followed by the medical then 
the surgery groups (P<0.001).

Such findings were in agreement with a randomized 
prospective study by Al-Ma’ani W, et al. that studied 
the expectant vs. surgical management of first-trimester 
miscarriage on 234 women and revealed that bleeding 
duration was significantly higher among patients following 
the expectant management in comparison with the surgical 
management [18]. 

In explanation of our findings, a retrospective 
cohort study by Wada Y, et al. on 640 patients who had 
spontaneous or artificial miscarriage at less than 22 weeks of 
gestation indicated that compared with the control group, 
heavy bleeding (>500 mL) at miscarriage was caused by the 
retained products of conception hypervascularity that were 
more frequently observed in the expectant management 
group and required additional interventions [19]. 

In agreement with our findings, the study by Nadarajah 
R, et al. indicated that the mean duration of bleeding 
was longer among patients in the expectant group in 
comparison with the surgical group and the mean total 
estimated blood loss was 148 ml in the surgical group and 
171 ml in the expectant group with a mean difference of 
23 ml, which was statistically significant (p<0.01) but not 
clinically significant [17].

Like our results, a systematic Review by Nanda K, et al. 
comparing the expectant care vs. surgical treatment for first 
trimester miscarriage revealed that patients who choose 
expectant management over uterine aspiration experience 
more days of bleeding, longer time to completion, and 
higher rates of unplanned surgical intervention [20].

In agreement with our results, a systemic review by 
Neilson et al. including three randomized controlled studies 
including 211 women comparing the medical and surgical 
management of first trimester miscarriage indicated that 
patients treated with misoprostol had significantly more 
days of vaginal bleeding in comparison with those treated 
with surgery [21]. 

Our results indicated the presence of statistically 
significant difference (p-value<0.05) between studied 
groups as regard failed treatment and shift to surgery that 

Tab. 9. Comparisons between 
studied groups as regard 
haemoglobin difference. Variables

Groups Stat. test
P-valueExpect 

(n=50)
Medical 
(n=50)

Surgical 
(n=50)

Hb diff (g/dl) Mean ± SD 1.2 ± 0.3 1.03 ± 0.6 0.78 ± 0.23 F=15.7 <0.001HS
Range 0.6-2.5 0.4-2.8 0.4-1.8

was more prevalent in the expectant group followed by the 
medical group. There was no statistical significant difference 
(p-value > 0.05) between studied groups as regard reasons.

Such results were in agreement with Wada Y, et al. 
study that indicated that although expectant management 
was successful in 80% of patients, some patients required 
additional intervention due to the heavy bleeding 
at miscarriage and retained products of conception 
hypervascularity [19]. 

Like our findings, Trinder J, et al. study revealed that 
the main reasons after expectant management included 
patient request and retained products on scan, moreover, 
the main reasons after medical management was retained 
products on scan [10].

In agreement with our findings, a randomized trial 
by Shelley JM, et al. on 40 patients with first trimester 
incomplete miscarriage revealed that medical and expectant 
management were slightly less effective than surgical 
management, but both were highly effective approaches for 
the care of women following a first trimester spontaneous 
miscarriage, with around 80% of women in each group 
requiring no further intervention to evacuate retained 
products [22].

Our results selected patients with miscarriage less than 
13 weeks gestation to undergo expectant management, 
such approach was in agreement with a prospective study 
by Sajan R, et al. on 112 patients with ultrasonography 
confirmed pregnancy miscarriages of less than 13 weeks, 
who were allocated to expectant management that 
indicated that expectant management showed a decrease in 
success rate with increase in gestational age so, the selection 
of patients for expectant management needs to be adjusted 
according to gestational age [5]. 

Our results indicated no statistical significant difference 
between studied groups (expectant, medical and surgical 
groups) as regard emergency unplanned D&C due to 
heavy bleeding (p-value > 0.05).

Such findings were in agreement with a prospective 
observational study by Casikar I, et al. on 282 women 
that demonstrated a low rate of unplanned surgical 
management in women undergoing expectant management 
for first-trimester miscarriage and revealed that expectant 
management based on the 2-week rule is a viable and 
safe option for women with first-trimester miscarriage. 
However, the same study demonstrated that expectant 
management longer than 2 weeks without intervention 
does not confer a greater chance of successful resolution 
[23].

In disagreement with our finding, a prospective study by 
Sajan R, et al. included 112 patients with ultrasonography 
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confirmed pregnancy miscarriages of less than 13 weeks 
who were assigned to expectant management indicated 
that the unplanned admissions and emergency evacuation 
rate was significantly high in expectant management group 
in comparison with surgical management group [5]. 

Unlike our finding, a randomized open-label trial 
by Torre A, et al. [24] on 182 women diagnosed with 
spontaneous miscarriage before 14 weeks' gestation 
indicated that following the expectant management of 
first-trimester miscarriage increases the rate of unplanned 
surgical uterine evacuation. Additionally, a randomized 
controlled trial by Nadarajah R, et al. revealed that women 
with expectant management should be prepared for the 
possibility of surgical intervention because of the higher 
rates of retained placenta [17].

In disagreement with our findings, a randomized 
controlled trial by Trinder J, et al. including 399 to 
expectant management, 398 to medical management 
and 403 to surgical management comparing medical and 
expectant management with surgical management of first 
trimester miscarriage indicated that expectant management 
was significantly higher risk of urgent unplanned admission 
in comparison with surgical and medical managements 
[10]. 

As regard shift to surgery, our results indicated a 
highly statistical significant difference (p-value<0.001) 
between studied groups as regard shift to surgery; it was 
more in expectant group than medical group. No statistical 
significant difference between studied groups as regard 
reasons. Regarding continued same treatment, our results 
indicated no statistical significant difference (p-value > 
0.05) between studied groups.

Such findings were in agreement with a randomized 
controlled study by Abdelaleem M, et al. on 84 patients 
with a first-trimester miscarriage that indicated that a 
significantly higher numbers of patients in the expectant 
group were shifted to surgical evacuation after failed 
achievement of complete miscarriage at four weeks in 
comparison with medical group [25].

In agreement with our findings, a study by Schreiber 
CA, et al. indicated that women who switched their 
management choice from expectant management to 
surgical management often did so in reaction to their 
dissatisfaction with the length of time required to receive a 
definitive pregnancy loss diagnosis [26].

In disagreement with our results, a randomized 
controlled trial comparing medical and expectant 
management of first trimester miscarriage by Bagratee 
JS, et al. on 131 patients indicated that the complete 
miscarriage rate was achieved quicker in the medical group 
than the expectant group by day 1 and that more women 
in the medical management group would elect the same 
treatment in the future [27].

Our results indicated a highly statistical significant 
difference (p value<0.001) between studied groups as 
regard hypotension. It was more prevalent in medical 

group (28%) followed by the expectant group (16%) then 
the surgical group (2%). Our results indicated no statistical 
significant difference (p value > 0.001) between studied 
groups as regard the incidences of severe hemorrhage and 
sepsis.

Such findings were in agreement with an open-labeled 
randomized clinical trial by Ali S, et al. on 88 patients 
with that indicated that side effects are more common in 
misoprostol management group that included diarrhea, 
nausea/vomiting, shivering, abdominal pain and vaginal 
bleeding that could lead to hypotensive symptoms [15]. 
Additionally, a randomized controlled trial by Fernlund 
A, et al. indicated that misoprostol treatment is associated 
with more pain than is expectant management [8].

A retrospective study by Serdinšek T, et al. on 390 
patients diagnosed with missed miscarriage or anembryonic 
pregnancy indicated that higher beta-hCG values 14 days 
after medical management and the absence of evacuation 
of products of conception during hospitalization were 
associated with a higher complication rate [28]. 

Our findings were in agreement with a quasi-
experimental study compared the side effects of surgical 
vs. expectant managements by Jaffar H, that included 50 
patients with first trimester incomplete miscarriage and 
found no significant differences between both groups 
regarding complications including infection and excessive 
bleeding [29]. 

In disagreement with our findings, a prospective 
clinical study by Banyan NA, et al. that included 50 
patients indicated no significant differences regarding 
the systolic and diastolic blood pressure before and after 
treatment with misoprostol in patients with first trimester 
spontaneous incomplete or missed miscarriage [30].

Our results indicated a highly statistical significant 
difference (p value<0.001) between studied groups as 
regard hemoglobin difference. It was higher in expectant 
group (1.2 ± 0.3 g/dl) than medical group (1.03 ± 0.6 g/dl) 
and surgical group (0.78 ± 0.23 g/dl).

Such findings were in agreement with Wijesinghe PS, 
et al. which indicated that a minority of patients who were 
managed expectantly may experience heavy bleeding and 
drop in hemoglobin that might require hospital admission 
[31].

Such finding was in disagreement with a randomized 
controlled trial by Kong GW, et al. that included 180 
patients suffering first trimester miscarriage and indicated 
no significant differences between the surgical, medical and 
expectant groups regarding the drop in hemoglobin level 
[32].

A like our findings, a prospective, randomized study 
by Patua B, et al. on 100 patients with incomplete first 
trimester miscarriage that indicated no significant 
differences between the medical and surgical management 
groups regarding the pre- and post-treatment difference in 
mean hemoglobin [33].
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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.

CONCLUSION 

The incidence of failed treatment and shift to surgery 
after expectant, medical and surgical management of 
spontaneous first trimester miscarriage was more prevalent 
in the expectant group followed by the medical group 
then the surgical group. Regarding complications, our 

results indicated a highly statistical significant difference 
between studied groups as regard hypotension. It was more 
prevalent in medical group followed by the expectant group 
then the surgical group. There was no statistical significant 
difference between studied groups as regard the incidences 
of severe hemorrhage, unplanned emergency curettage and 
sepsis.
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