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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

Three or more recurrent miscarriages before the 20th week 
of pregnancy are considered recurrent miscarriage (RM), 
which affects 0.5–1% of couples [1]. Genetic, anatomical, 
endocrinological, immunological, microbiological, 
placental defects, hormonal issues, infections, smoking, 
alcohol use, exposure to environmental risk factors, 
psychological trauma, stressful life events, and certain 
coagulation diseases are all categorized as RM causes. 
However, there are still a large number of miscarriages 
whose causes are unknown [2].

Transvaginal shade Uterine perfusion can be assessed 
non-invasively methods used in conjunction with obstetric 
ultrasound to learn more about the existence, direction, 
and velocity of blood flow [3,4].

Uterine receptivity is crucial to producing a healthy 
pregnancy and is probably regulated by a variety of 
variables, including uterine perfusion [5].

Numerous studies have been conducted that demonstrate 
how low pulsatility index and high blood flow resistance 
are both linked to lowered conceiving rates in women (PI) 
values falling pregnant is higher. This is not the general 
consensus, however, as numerous researchers have been 
unable to show a connection between aberrant Obstacles 
to conception and uterine perfusion The development of 
three-dimensional power Doppler sonography (3D-PDS) 
has made it possible to quantitatively assess the vessel 
density and perfusion in the subendometrial area, which 
may offer insight into the association between the general 
blood supply in the subendometrial area and pregnancy 
rate and complications. The 3D ultrasound with power 
Doppler is a unique device for assessing the blood flow to 
the entire endometrium and the subendometrial region 
[6,7].

AIM OF THE WORK

To characterize the sub-endometrial blood flow in 
recurrent miss-carriage women and thereby to suggest 
better therapeutic strategy.

PATIENT AND METHODS

The study was a Case control study which included 
120 non pregnant women from year Marsh 2021 to Marsh 
2022. 

Recurrent miscarriage (RM), which occurs 0.5–1% of couples, is defined 
as three or more consecutive miscarriages, before the 20th week of 
pregnancy. Recurrent miscarriages are associated with changes in 
blood coagulation, including antiphospholipid antibody syndrome and 
hereditary thrombogenic diseases. The Doppler of the blood flow of the 
subendometrial arteries allows for a non-invasive method to evaluate 
uterine perfusion.

Aim of the work: to characterize the sub-endometrial blood flow 
in recurrent miss-carriage women and thereby to suggest better 
therapeutic strategy. 

Methods: 120 women (60 in each group) who met the inclusion 
and exclusion criteria were included in this study, The following was 
administered to all patients: History and clinical evaluation vibrant 
pulses Pulsed color Doppler of uterine artery.

Results: Resistance Index and Pulsatility Index show a large and 
statistically significant difference between the groups under study. The 
case group outperformed the control group.

Conclusion: Women with RPL appear to have much decreased 
subendometrial blood flow. Therefore, non-invasive techniques such as 
measuring endometrial thickness and subendometrial blood flow are 
advised in cases with RPL. 
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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.

The study was approved by the Research Ethical 
Committee (REC) of Faculty of Medicine, Benha 
University, RC 22-11-2022.

Population: 

1) Participants in the study group (N=60) had 
experienced three or more idiopathic spontaneous 
recurrent pregnancy losses (the RPL group).

2) Control group (N=60): people who had at least 
one healthy child born at term and no history of 
abortion (the control group).

Selecting a patient

All patients met the following inclusion and exclusion 
standards:

1. Be in the 20–40-year-old range.

2. Not being expecting.

3. Experiencing normal menstrual cycles for the three 
months before to enrollment.

4. Not using either hormonal or intrauterine 
contraception.

5. Having a normal obstetric history that includes no 
miscarriages and at least one term birth.

One history of consanguinity is an exclusion factor.

1. A history of chromosomal abnormalities in the 
family, such as Turner's disease, trisomy 21, and 
trisomy 13.

2. The patient's age, either under 20 or above 40.

3. Immune system conditions.

4. Endocrine problems.

5. Transvaginal ultrasonography reveals uterine 
abnormalities.

6. Previous tubal ligations or oophorectomy.

7. Age below 20 or more 40 years old. 

Study procedure

1) Detailed history taken 

2) Complete clinical examination

3) Laboratory investigations

• Routine investigations were done including: kidney 
functions, liver functions, fasting and postprandial 
blood sugar, CBC and urine analysis were done for 
both the (idiopathic recurrent abortion) group and 
the control group.

4) Sonography and Doppler study

• A 7.5 MHZ endocavitary transducer with pulsed 
color Doppler and 3D capabilities was used for 
the sonography and pulsed Doppler system for 
blood flow analysis. The spatial peak temporal 
range average intensity was approximately 80mW/
cm2. Wall filters (50Hz) were used to eliminate 
low-frequency signals. Subendometrial vessels 
were usually visualized at the periphery of the 
endometrium. Sometimes they penetrated the 
hyperechogenic endometrial edge or even reached 
the endometrial cavity. The blood flow velocity 
waveforms from the subendometrial vessels were 
obtained by placing the Doppler gate over the color 
area and activating the pulsed Doppler function. 
A recording was considered satisfactory when at 
least 5 consecutive waveforms were obtained, each 
demonstrating the maximum Doppler shift. The 
resistance index (RI = peak systolic velocities – 
peak diastolic velocities/peak systolic velocities) was 
calculated on 3 consecutives uniform heartbeats.

Statistical analysis

Data collection and statistical analysis: Version 25 of 
the Statistical Package of Social Services (SPSS) was used to 
enter and analysis the gathered data 

RESULTS 

Tab. 1. shows no statistically significant difference 
between the studied groups in age distribution. Tab. 2. 
shows high statistically significant difference between the 
studied groups in Resistance Index and Pulsatility Index. 
Case group had significantly higher RI than control group. 
Tab. 3. Shows that RI and PI were significant predictors of 
recurrent Pregnancy loss. Regression model was a good-fit-
model as Hosmer and Lemeshow test was non-significant.

Tab. 1. Distribution of age in 
the studied groups.

Age (years) Case group (n=60) Control group (n=60) t-test P

Mean ± SD 29.2 ± 4.1 27.4 ± 4.1

1.5 0.1Median 30.0 26.0

Range 21.0 – 35.0 22.0 – 36.0

Tab. 2. Resistance Index (RI) 
and Pulsatility Index (PI) dis-
tribution in sub-endometrial 
blood flow in the groups of 
the study.

RI Case group (n=60) Control group (n=60) t-test P
Mean ± SD 0.79 ± 0.09 0.63 ± 0.11

6.0 <0.001
HS

Median 0.80 0.60
Range 0.59 – 0.89 0.50 – 0.89

PI Case group (n=60) Control group (n=60) MW-test P
Mean ± SD 2.5 ± 0.17 2.1 ± 0.25

1.9 <0.001
HS

Median 2.6 2.2
Range 2.1 – 2.8 1.8 – 2.5
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IVF success, Yuval, et al. investigated this possibility. The 
endometrial pulsatility and resistance indices, the systolic/
diastolic ratio, and the endometrial thickness were all 
evaluated in the authors' study of 156 cycles in patients with 
RPL. RPL did not appear to be correlated with endometrial 
thickness or endometrial blood flow [12]. Also, Salle, et al. 
sonographically examining 96 women with RPL did not 
reveal any significant differences in endometrial blood flow 
between the study groups (P = 0.27) [13].

According to Schild, et al. analysis of 135 RPL patients, 
they discovered that the case and control groups' respective 
mean spiral artery PI values were 1.12 ± 0.28 and 1.21 
± 0.27, with a P value of 0.322. (Non-significant). They 
came to the conclusion that sonography of the spiral artery 
does not accurately predict RPL [14].

According to numerous studies, low Pulsatility Index 
(PI) values are connected with the highest chances of 
conception while high blood flow resistance is linked to 
reduced conception [15].

The 3D-power Doppler technology may allow medical 
professionals to conduct a more in-depth examination of 
the area of concern [16].

Our findings were supported by a study Rifat, et al. that 
discovered a significant difference. These results suggest 
that an early pregnancy failure may be brought on by a 
subclinical vasculopathy that is impairing uterine blood 
flow [17].

Contrarily, other studies asserted that Doppler 
ultrasound is inadequate for predicting the course of 
early pregnancy and that the vascular impairment in the 
uteroplacental circulation in abnormal pregnancies is too 
subtle to be detected by the Doppler ultrasound. Their 
contrasting results may be explained by the variety of 
miscarriage causes and the utilization of different study 
groups [18,19].

CONCLUSION

Women with RPL appear to have much decreased 
subendometrial blood flow. This would imply noticeably 
worse angiogenesis during the anticipated peri-implantation 
interval, which might be an etiological factor in RPL-
affected women. Therefore, non-invasive treatments such 
as subendometrial blood flow are advised in cases of RPL.

Tab. 3. Binary logistic regres-
sion analysis for prediction of 
recurrent Pregnancy loss us-
ing sub-endometrial blood 
flow Doppler.

Variables B S.E. Wald Sig. Exp.(B) 95%CI

Resistance Index (RI) 10.0 3.5 8.3 0.004 (S) 21.9 2.4 – 200.1

Pulsatility Index (PI) 0.57 0.19 9.1 0.003 (S) 0.56 0.39 – 0.82

Hosmer and Lemeshow test: Non-significant

DISCUSSION

This study's primary goal was to compare the uterine 
artery blood flow of normal fertile women vs. women 
who experienced unexplained recurrent miscarriage: 120 
patients were divided into two groups:

Study Group RPL (patients): 60 cases with 3 recurrent 
spontaneous abortion.

Control group: 60 cases of females with normal 
obstetric history and at least one term.

In terms of age and BMI There was no discernible 
age difference between the studied groups. The mean 
and standard deviation (SD) ages of the patients and 
controls were (29.2 ± 4.1) and (27.4 ± 4.1), respectively. 
Additionally, there was no discernible variation in BMI 
between groups. Patients and controls had mean SD BMIs 
of (25.5 ± 3.7) and (24.4 ± 3.3), respectively. The patient 
and control groups so had similar BMIs and ages.

Study by Garhy, et al. found that the age of the patients 
in the recurrent miscarriage group and the control group 
was not significant (28.6 ± 4.6 years and 26.2 ± 4.7 years, 
respectively) (p = 0.06), which is in contrast to earlier 
studies by Garhy, et al. Their findings were consistent with 
our findings [8].

This agree with other study showed that women with 
unexplained RPL have been reported to have a significant 
rate of reduced ovarian reserve [9,10].

Endometrial thickness and volume, endometrial 
pattern, and blood flow in the uterine and sub endometrial 
arteries are among the possible uterine indicators for 
implantation that are quantifiable by U/S [11].

The subendometrial resistance index in the current 
study was 0.79 ± 0.09 vs. 0.63 ± 0.11 in the case and 
control groups, respectively. The RI in the case group 
was substantially greater than in the control group. This 
study demonstrates the diagnostic performance of the 
Resistance Index (RI) in the prediction of RPL at a cutoff 
point of 0.71, sensitivity and specificity of 84.6% and 
84.6%, respectively, and accuracy of 84.6% with respect 
to both positive and negative predictive values. Statistically 
significant was the area under the curve.

If endometrial blood flow and thickness could forecast 
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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.

obstetric outcome. Ultrasound Obstet Gynecol. 2000;15(6):527-
530.

11. Schreiber K, Sciascia S, De Groot PG, et al. Antiphospholipid 
syndrome. Nat Rev Dis Primers. 2018;4(1):1-20.

12. Yuval Y, Lipitz S, Dor J, et al. The relationships between 
endometrial thickness, and blood flow and pregnancy rates in in-
vitro fertilization. Hum Reprod. 1999 Apr 1;14(4):1067-1071.

13. Salle B, Bied-Damon V, Benchaib M, et al. Preliminary report of 
an ultrasonography and colour Doppler uterine score to predict 
uterine receptivity in an in-vitro fertilization programme. Hum 
Reprod. 1998;13(6):1669-1673.

14. Schild RL, Indefrei D, Eschweiler S, et al. Three-dimensional 
endometrial volume calculation and pregnancy rate in an in-vitro 
fertilization programme. Hum Reprod. 1999;14(5):1255-1258.

15. Chien LW, Lee WS, Au HK, et al. Assessment of changes in utero‐
ovarian arterial impedance during the peri‐implantation period by 
Doppler sonography in women undergoing assisted reproduction. 
Ultrasound Obstet Gynecol. 2004;23(5):496-500.

16. Nagori CB. Baseline scan and ultrasound diagnosis of PCOS. 
Donald Sch J Ultrasound Obstet Gynecol. 2012;6(3):290-299.

17. Rifat AG. Doppler ultrasound screening of the uterine arteries as 
a predictor for early miscarriage. Int J Women’s Health Reprod Sci. 
2020;8(1):79-84.

18. Li H, Gudmundsson S, Olofsson P. Uterine artery blood flow 
velocity waveforms during uterine contractions. Ultrasound 
Obstet Gynecol. 2003;22(6):578-585.

19. Lazzarin N, Vaquero E, Exacoustos C, et al. Midluteal phase 
Doppler assessment of uterine artery blood flow in nonpregnant 
women having a history of recurrent spontaneous abortions: 
Correlation to different etiologies. Fertil Steril. 2007;87(6):1383-
1387.

RE
FE

RE
N

CE
S

1. Bahaa HA. Efficacy of sildenafil citrate in women with unexplained 
recurrent miscarriage preconceptional and during 1st trimester of 
pregnancy. Evidence Based Women's Health J. 2018;8(1):138-144.

2. El Hachem H, Crepaux V, May-Panloup P, et al. Recurrent 
pregnancy loss: Current perspectives. Int J Womens Health. 
2017;9:331.

3. Ganesh V, Shukla RC, Jain M, et al. Colour Doppler evaluation 
of uterine and ovarian blood flow in patients of polycystic ovarian 
disease and post-treatment changes. Clin Radiol. 2020;75(10):772-
779.

4. Zakaria AE, Sedek AE, Soliman AS. Assessment of different 
methods of ovulation induction on endometrial and ovarian 
blood flow by three dimension transvaginal ultrasound & doppler 
indices. Egypt J Hosp Med. 2018;72(9):5221-5226.

5. Wafa YA, ALKhouly MM, Mosalam RM. Role of low dose 
sildenafil in improvement of implantation rate in case of recurrent 
icsi failure. Egypt J Hosp Med. 2019;75(2):2173-2182.

6. Elewa AM, Mansour AE, Gehad MA, et al. Ovarian reserve testing 
and uterine blood flow assessment using two-dimensional and 
three-dimensional Doppler in patients with unexplained recurrent 
miscarriage. Benha Med J. 2017;34(2):81.

7. Wahab HA, El-Din DS, Zain E, et al. Uterine artery Doppler and 
subendometrial blood flow in patients with unexplained recurrent 
miscarriage. Middle East Fertil Soc J. 2011;16(3):209-214.

8. Garhy IT, Mohamed AH, Sultan AS. Uterine and subendometrial 
arteries Doppler in patients with recurrent first trimestric abortion. 
Egypt J Hosp Med. 2018;73(5):6683-6690.

9. Te Velde ER, Pearson PL. The variability of female reproductive 
ageing. Hum Reprod Update. 2002;8(2):141-154.

10. Isaksson R, Tiitinen A, Cacciatore B. Uterine artery impedance 
to blood flow on the day of embryo transfer does not predict 

https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1046/j.1469-0705.2000.00133.x
https://www.nature.com/articles/nrdp2017103
https://www.nature.com/articles/nrdp2017103
https://academic.oup.com/humrep/article-abstract/14/4/1067/628794
https://academic.oup.com/humrep/article-abstract/14/4/1067/628794
https://academic.oup.com/humrep/article-abstract/14/4/1067/628794
https://academic.oup.com/humrep/article-abstract/13/6/1669/815838
https://academic.oup.com/humrep/article-abstract/13/6/1669/815838
https://academic.oup.com/humrep/article-abstract/13/6/1669/815838
https://academic.oup.com/humrep/article-abstract/14/5/1255/766157
https://academic.oup.com/humrep/article-abstract/14/5/1255/766157
https://academic.oup.com/humrep/article-abstract/14/5/1255/766157
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.975
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.975
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.975
https://ijwhr.net/pdf.php?id=423
https://ijwhr.net/pdf.php?id=423
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.921
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1002/uog.921
https://www.sciencedirect.com/science/article/pii/S0015028206045250
https://www.sciencedirect.com/science/article/pii/S0015028206045250
https://www.sciencedirect.com/science/article/pii/S0015028206045250
https://www.sciencedirect.com/science/article/pii/S0015028206045250
https://journals.ekb.eg/article_5641.html
https://journals.ekb.eg/article_5641.html
https://journals.ekb.eg/article_5641.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440030/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5440030/
https://www.sciencedirect.com/science/article/pii/S0009926020302233
https://www.sciencedirect.com/science/article/pii/S0009926020302233
https://www.sciencedirect.com/science/article/pii/S0009926020302233
https://journals.ekb.eg/article_10745.html
https://journals.ekb.eg/article_10745.html
https://journals.ekb.eg/article_10745.html
https://journals.ekb.eg/article_10745.html
https://ejhm.journals.ekb.eg/article_30105.html
https://ejhm.journals.ekb.eg/article_30105.html
https://ejhm.journals.ekb.eg/article_30105.html
http://www.bmfj.eg.net/article.asp?issn=1110-208X;year=2017;volume=34;issue=2;spage=81;epage=87;aulast=Elewa
http://www.bmfj.eg.net/article.asp?issn=1110-208X;year=2017;volume=34;issue=2;spage=81;epage=87;aulast=Elewa
http://www.bmfj.eg.net/article.asp?issn=1110-208X;year=2017;volume=34;issue=2;spage=81;epage=87;aulast=Elewa
http://www.bmfj.eg.net/article.asp?issn=1110-208X;year=2017;volume=34;issue=2;spage=81;epage=87;aulast=Elewa
https://www.sciencedirect.com/science/article/pii/S1110569011000380
https://www.sciencedirect.com/science/article/pii/S1110569011000380
https://www.sciencedirect.com/science/article/pii/S1110569011000380
https://ejhm.journals.ekb.eg/article_16013.html
https://ejhm.journals.ekb.eg/article_16013.html
https://academic.oup.com/humupd/article-abstract/8/2/141/624668
https://academic.oup.com/humupd/article-abstract/8/2/141/624668
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1046/j.1469-0705.2000.00133.x
https://obgyn.onlinelibrary.wiley.com/doi/abs/10.1046/j.1469-0705.2000.00133.x

