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Original Article

Role of vaginal progesterone on uterine artery Doppler changes
in pregnant women at risk of preterm labor

Ibrahim M. EI-Maghraby, Ahmed A. Badr
Department of Obstetrics and Gynecology, Shibin EI Kom Teaching Hospital, Shibin El Kom, Egypt

Background
Progesterone is increasingly being used in women at high risk for preterm labor and for maintenance tocolysis. Ultrasound evaluation of
uterine in pregnant women in the second trimester of pregnancy can be a predictor of birth complications.

Objective
To study the effect of vaginal progesterone on uterine by doppler sonography among women in the second and third trimesters of pregnancy
who are at risk of preterm labor.

Patients and methods

A prospective study was carried out on 60 patients attending Obstetrics and Gynecology Department, Menoufia Teaching Hospital, Menoufia,
Egypt, during the period from March 2019 to March 2020. The patients were admitted to the hospital for preterm labor, which was arrested
by acute tocolysis within 48 h. All participants were subjected to routine baseline investigations and Doppler flow assessment.

Results

There was a highly statistically significant difference (P < 0.001) in uterine artery pulsatility index (PI) before and after treatment (P = 0.000).
Uterine artery PI decreased significantly after treatment (0.817 + 0.16) than before treatment (0.969 + 0.27). Uterine artery PI decreased
significantly after treatment than before treatment in different periods of gestation (weeks). Moreover, there was no statistically significant
difference (P>0.05) between the studied women as change in umbilical artery PI before and after treatment in different periods of gestation (weeks).
Moreover, uterine artery PI was significantly correlated (P < 0.05) with period of gestation (week) before and after progesterone treatment.

Conclusion

Uterine artery pulsatility index (PI) decreased significantly after progesterone treatment than before treatment in different periods of
gestation (weeks). Umbilical artery PI and middle cerebral artery Doppler PI were not significant different among the studied patients before
and after progesterone treatment in different periods of gestation (weeks). Uterine artery PI and middle cerebral artery Doppler PI were
negatively associated with period of gestation (week) before and after progesterone treatment.

Keywords: Doppler sonography, plasticity index, preterm labor, uterine artery, vaginal progesterone

INTRODUCTION Approximately 70% of neonatal deaths, 36% of infant deaths,
and 25-50% of cases of long-term neurologic impairment in
children can be attributed to preterm birth [2]. The estimated
cost of preterm births exceeds $26.2 billion annually with an

Preterm birth (before 37 completed weeks of gestation) is
a ‘major cause of [postnatal] death and a significant cause
of long-term loss of human potential.” There is a substantial
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average cost of care for a preterm birth 10 times greater than
that of a full-term birth ($32 325 to $3325, respectively). In
2015, preterm birth occurred in 9.6% of approximately four
million births in the USA and 11.7% of 59 632 births in the
state of Alabama [3].

Despite some severe low-income and middle-income countries
having halved their preterm deaths within a decade, many
countries have made minimal progress, reflecting a wide
survival gap for preterm babies in different countries, with
more neonatal deaths in African babies [4]. The percentage
of under-five deaths from preterm birth complications is
still high in Egypt, and our country is ranked as 144 worst
on the list of 162 countries with prematurity-related deaths,
comprising ~28.5% of all under-five deaths in Egypt [5].

Maintenance tocolysis is continued tocolysis after arrested
preterm labor to prevent the recurrence of preterm labor pains.
The oral route of administration has low cost and a possible
efficacy in reducing neonatal morbidity, favoring the use of
calcium channel blockers. Nifedipine is found to be a safe
and effective drug for acute tocolysis, with minimal adverse
effects. However, its use for maintenance tocolysis has yielded
conflicting results [6].

Progesterone is an important agent for maintaining uterine
quiescence. It is increasingly used in women at high risk for
preterm labor and for maintenance tocolysis [7]. Administration
of progesterone, including vaginal administration of
progesterone gel or progesterone tablets and intramuscular
injection of 17 alpha-hydroxyprogesterone caproate for
preventing preterm birth has been investigated in various
studies [8]. In addition, several attempts have indicated that
ultrasound evaluation of uterine and fetal arteries in pregnant
women in the second trimester of pregnancy can be predictors
of birth complications. However, far too few studies have
focused on the possible effects of progesterone on maternal
or fetal circulation in late pregnancy, especially in high-risk
women [8]. Barda ef al. [9] suggested a statistically significant
decrease in the fetal middle cerebral artery (MCA) pulsatility
index (PI) with no effects on other fetal and uterine vessel flow
following progesterone treatment. Borna [10] concluded that
administration of vaginal progesterone suppository leads to a
reduction in fetal MCA-PI and umbilical artery PI. The aim of
this study was to study the effect of vaginal progesterone on
uterine by Doppler sonography among women in the second
and third trimesters of pregnancy who are at risk of preterm
labor.

PATIENTS AND METHODS

A prospective study was carried out on 60 patients attending
Obstetrics and Gynecology Department, Menoufia Teaching
Hospital, Menoufia, Egypt, during the period from March
2019 to March 2020. Patients included in the study were
admitted to the hospital with preterm labor, which was
arrested by acute tocolysis within 48 h. They received 400-mg
vaginal tablets (Cyclogest; Actavis UK, Devon, UK) by an

independent gynecologist after a while from the first Doppler
flow assessment.

Ethical consideration: all of the patients signed a written
informed consent after explaining to them the aim of the study
before the study initiation. Approval was obtained from ethical
committee in Menoufia Teaching Hospital.

Inclusion criteria were patients with preterm labor or threatened
preterm labor (preterm labor was defined as the occurrence of
regular uterine contractions >4 in 20 min and cervical changes,
effacement >80%, and cervical dilatation >1 cm, whereas
threatened preterm labor was defined as above but without
any appreciable cervical changes) [2]; singleton pregnancy,
and a living fetus with gestational age (GA) 18-34 weeks
(calculated according to date of last menstrual period confirmed
with earlier ultrasound examination).

Exclusion criteria were medical or obstetric conditions
requiring termination of pregnancy, contraindication to
progesterone administration or its use earlier in this pregnancy,
congenital fetal anomalies, and cervical cerclage.

Women who had received other tocolytic drugs, such as
MgSO,, NSAIDs, and calcium channel blockers accompanying
with progesterone were also excluded.

All participants were subjected to complete history taking,
thorough clinical examination, and laboratory investigations
included routine baseline investigations (complete blood
picture, RH, fasting blood sugar, 2 h postprandial blood
sugar, liver functions, kidney functions, urine analysis,
as well as Doppler assessment: a complete Doppler flow
assessment of the maternal and fetal circulation equipped
with a 2-5 MHz convex abdominal transducer with color
imaging capabilities was used). The patients were treated
with 400-mg vaginal tablets (Cyclogest; Actavis UK) by
an independent gynecologist after a while from the first
Doppler flow assessment. The Doppler flow assessment was
repeated 72 h after the first assessment. Doppler signals were
obtained from a free loop of umbilical cord, and the number
of waveforms was obtained at least three to five cycles. For
all the patients, Doppler sonography and PI measurement of
the umbilical artery blood flow, MCA, and mean of uterine
arteries, were done.

Statistical analysis

Analysis of data was done by DELL computer using Statistical
Package for the Social Sciences (SPSS), version 22 (SPSS Inc.,
Chicago, Illinois, USA) as follows: description of quantitative
variables as mean, SD or median and range as appropriate, and
description of qualitative variables as number or frequency
and percentage. Student 7 test was used to collectively indicate
the presence of any significant difference between two groups
for a normally distributed quantitative variable. Paired ¢ test
was used to compare the same groups regarding quantitative
variables (mean + SD). Pearson’s correlation analysis was used
to show strength and direction of association between two
quantitative variables. P value less than 0.05 was considered a
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significant difference, P value more than 0.05 was considered
a nonsignificant difference, and P value less than 0.001 was
considered highly significant.

ResuLts

The age of the studied patients ranged from 20 to 36 years, with
amean of 28.62 £+ 4.13 years, whereas GA of them ranged from
18 to 34 weeks, with a mean of 27.60 + 3.73 weeks. Regarding
cervical length (mm), it ranged from 15 to 33 mm, with mean of
22.50 £ 4.63 mm. However, the number of children among the
pregnant women ranged from 1 to 6, with a mean 2.65 £ 1.25,
as shown in Table 1.

The current study showed that most of the studied women
had normal vaginal delivery (65%), and 31.7% had cesarean
section, whereas 3.3% had normal vaginal delivery and
cesarean section. Most of the studied women (48.3%) had
closed cervical dilatation. On the contrary, 26.7, 15, and 10%
of the studied women had opened cervical dilatation by 1, 2,
and 3 cm, respectively. Most of the studied patients (46.7%)
had GA between 24 and 29 week, followed by those between
30 and 35 weeks, which represented by 38.3% of patients,
whereas 15% of the studied patients had GA between 18 and
23 week, as shown in Table 2.

Moreover, the present study shows that there was statistically
highly significant difference (P < 0.001) in uterine artery
PI before and after treatment (P = 0.000). Uterine artery PI
decreased significantly after treatment (0.817 = 0.16) than
before treatment (0.969 £ 0.27). On the contrary, there was no
statistically significant difference (P>0.05) between the studied
women regarding umbilical artery PI and MCA Doppler PI
before and after treatment, as shown in Table 3.

The current study revealed that there was a statistically
significant difference (P < 0.05) between the studied women
with respect to change in uterine artery PI before and after
treatment regarding different periods of gestation. Uterine
artery PI decreased significantly after treatment than before
treatment in different periods of gestation (weeks), as shown
in Table 4.

Moreover, there was no statistically significant difference
(P>0.05) between the studied women with respect to change
in umbilical artery PI before and after treatment in different
periods of gestation (weeks), as shown in Table 5.

In addition, there was no statistically significant differences
(P>0.05) between the studied women with respect to change
in MCA Doppler PI before and after treatment in different
periods of gestation (weeks), as shown in Table 6.

Moreover, there was no relation between umbilical and MCA
Doppler PI with period of gestation (P>0.05), whereas uterine
artery PI was significantly correlated (P < 0.05) with period
of gestation (week) before and after progesterone treatment,
as shown in Table 7 and Figs. 1-4.

Table 1: Distribution of the studied patients regarding
their sociodemographic characteristics

Sociodemographic characteristics Number of cases (7=60)

Age (year)
Range (year) 20-36
Mean+SD 28.62+4.13
Gestational age
Range 18-34
Mean+SD 27.60+3.73
Cervical length (mm)
Range 15-33
Mean+SD 22.50+4.63
Number of children
Range 1-6
Mean+SD 2.65+1.25

Table 2: Distribution of the studied patients regarding
history mode of delivery, cervical dilatation, and
gestational age

ltems Number of cases (n=60) [n (%)]
History mode of delivery
NVD 38 (65.0)
CS 19 (31.70)
NVD and CS 2(3.30)
Cervical dilatation
Closed (0) 29 (48.3)
1 cm 16 (26.7)
2 cm 9(15.0)
3cm 6(10.0)
Gestational age (weeks)
18-23 9(15.0)
24-29 28 (46.7)
30-35 23 (38.3)

CS, cesarean section; NVD, normal vaginal delivery.

Discussion

The current study showed that age of the studied patients ranged
from 20 to 36 years, with mean of 28.62 +4.13 years, whereas GA
ranged from 18 to 34 weeks, with mean of 27.60 + 3.73 weeks.
Regarding cervical length (mm), it ranged from 15 to 33 mm, with
a mean of 22.50 £ 4.63 mm. The same finding was supported by
Argollo et al. [11], who reported that maternal age (years) of the
studied patients was 28.14 = 7.11 years, which ranged from 15 to
41 years, with a median of 28.50 years. However, the mean GA
of the patients was 30.29 + 3.15 weeks, with a median (range)
of 31 (25-36) weeks. In addition, Yalti et al. [12] found that
maternal age (year) of the patients was 29.1 = 7.5 years, and GA
at recruitment (week) was 37.3 £ 1.6 weeks. In other study, it
was observed that women with cervical length more than 25 mm
in second and early third trimesters were associated with more
prolonged duration of pregnancy and decreased incidence of
preterm labour.

The current study showed that most of the studied women
had normal vaginal delivery (65%), and 31.7% had cesarean
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Table 3: Comparative study between the studied women with respect to change in uterine, umbilical, and middle
cerebral artery Doppler pulsatility index before and after treatment

Artery Doppler PI Progesterone treatment Paired { test
Uterine artery PI Before After t P
Number of case 60 60
Range 0.66-2.22 0.47-1.46 5.506 0.001%*
Mean+SD 0.969+0.27 0.817+0.16
Umbilical artery PI
Number of case 60 60
Range 0.60-1.39 0.60-1.39 0.730 0.581NS
Mean+SD 0.870+0.18 0.863+0.18
Middle cerebral artery Doppler PI
Number of case 60 60
Range 0.99-2.30 0.99-2.33 0.818 0.670NS
Mean+SD 1.882+0.286 1.880+0.286
NS, nonsignificant; PI, pulsatility index; ¢, paired ¢ test. **High significant differences.
Table 4: Comparative study between the studied women s Before progestrone treatment
with respect to change in uterine artery pulsatility index ‘
before and after treatment regarding period of gestation - o=
Gestation Uterine artery Pl z . ¢ : .
period (Weeks)  pyyacterone treatment £ e 8
Before Aiter Paired ¢ test = —
= X ® sssscnlaet
Mean=SD Mean=SD t P 5
18-23 0.914=0.14 0.782+0.16  6.72  0.001%* 03
24-29 0.962+0.18 0.824+0.17  3.16 0.027* -
30-35 0.968+0.14 0.816+0.12 3.85 0.014%* 0.0 50 100 15.0 20.0 250 30.0 35.0

PI, pulsatility index; ¢, paired 7 test. *Significant differences. **Highly
significant differences.

Table 5: Comparative study between the studied women
with respect to change in umbilical artery pulsatility
index before and after treatment regarding period of
gestation

Gestation
period (weeks)

Umbilical artery Pl

Progesterone treatment

Before After Paired f test
Mean=SD Mean=SD t P
18-23 0.881+0.19 0.853+0.16 126  0.473NS
24-29 0.864+0.18 0.852+0.20 0.87  0.62INS
30-35 0.870+0.16 0.863+0.16 0.63  0.890 NS

NS, nonsignificant differences; PI, pulsatility index; #, paired ¢ test.

section, whereas 3.3% had normal vaginal delivery and
cesarean section. This result comes in agreement with Yalti
et al. [12], who found that 22 (64.7) of the studied patients
had vaginal delivery, whereas 12 (35.3) had cesarean section.
Moreover, Shen et al. [13] found that 36% (n = 356/988) of
the studied patients had cesarean section. Besides, Hussein
et al. [14] studied the effect of vaginal versus intramuscular
progesterone on the uterine and fetal blood flow in patients
with history of recurrent preterm labor. They found that

Gestation Period

Figure 1: Correlation of uterine artery Pl with period of gestation (POG)
before progesterone treatment. PI, pulsatility index.

12 (34.3%) of the studied patients had cesarean section and
23 (65.7%) had vaginal delivery. Another study conducted by
Houlihan et al. [15] concluded that six (15%) of the studied
patients had vaginal delivery, two (5%) had vaginal/cesarean
section, whereas 32 (80%) had cesarean section. Moreover,
Malik et al. [16] found that of 100 patients in the high-risk
group, abnormal C/U ratio was seen in 62 (62%) cases, of
which 27 cases were delivered by cesarean section, and the
incidence of operative delivery was 43.5%.

The current study showed that most of the studied
women (48.3%) had closed cervical dilatation. However,
26.7, 15, and 10% of the studied women had opened cervical
dilatation by 1, 2, and 3 cm, respectively. The same results
were supported by the study of Borna [10], which performed
ultrasound examination at admission, where 35 women were
found to have a short cervix; the cervical length being less than
15 mm in 13 (37.1%) women and 16-25 mm in 22 (62.9%)
women. Moreover, Vafaei et al. [17] showed that a statistically
significant association was observed between short cervix
complication in the current pregnancy and medical history of
preterm labor pain in the previous pregnancy.
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Table 6: Comparative study between the studied women
with respect to change in middle cerebral artery Doppler
pulsatility index before and after treatment regarding
period of gestation

Gestation Middle cerebral artery Doppler Pl
period Progesterone treatment
(weeks)
Before After Paired f test

Mean=SD Mean+SD t P
18-23 1.771%0.33 1.766+0.32 0.11 0.473N
24-29 1.905+0.07 1.903£0.07 0.02 0.973%
30-35 1.880+0.06 1.878+0.07 0.03 0.6417

NS, nonsignificant differences; PI, pulsatility index; ¢, paired ¢ test.

Table 7: Correlation of uterine, umbilical, and middle
cerebral artery Doppler pulsatility index with period of
gestation

ltems Period of gestation
Before After treatment
treatment
r P r P
Uterine artery PI 0.537  —0.044* 0.634 —0.011*
Umbilical artery PI 0.123 0349  0.174  0.185
Middle cerebral artery Doppler PI  0.733  —0.028* 0.847 —0.026*

r: correlation coefficients.

The current study indicated that most of the studied
patients (46.7%) had GA between 24 and 29 weeks, followed
by 30-35 weeks, which represented by 38.3% of patients.
However, 15%, of the studied patients had GA between 18 and
23 weeks. These findings agree with Martinez de et al. [18],
who found that 17 (38.6%) women gave birth before 37 weeks,
including nine (20.4%) before 34 weeks. Preterm delivery
was documented in seven of the 15 (46.6%) patients with a
previous history of preterm delivery and 11 (31.4%) of the
28 patients with an incidental finding of short cervix. However,
Goldenberg et al. [19] concluded that by GA, 5% of preterm
labors occur at less than 28 weeks (extreme prematurity), 15%
at 28-31 weeks (severe prematurity), 20% at 32—33 weeks
(moderate prematurity), and 60-70% at 34-36 weeks
(near term).

The current study showed that there was a highly
significant difference in uterine artery PI before and
after progesterone treatment. Uterine artery PI decreased
significantly after treatment (0.817 + 0.16) than before
treatment (0.969 = 0.27). In contrast, there was no statistically
significant difference (P>0.05) between the studied women
regarding umbilical artery PI and MCA Doppler PI before and
after progesterone treatment. These results were confirmed by
Vafaei et al. [17], who showed a significant reduction in the
PI of the uterine artery following progesterone administration.
Nevertheless, no significant changes were observed in the
PI of other vessels. No significant difference was found in
Doppler flow parameters in any of the examined vessels before

After progestrone treatment
25
20
15
]
E
o
£ 10
2
03 .
° ]
L *
0.0

0.0 5.0 10.0 150 200 2.0 30.0 350

Gestation Period

Figure 2: Correlation of uterine artery Pl with period of gestation (POG)
after progesterone treatment. PI, pulsatility index.

Before progestrone treatment
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Gestation Period
Figure 3: Correlation of middle cerebral artery Doppler Pl with period
of gestation (POG) before progesterone treatment. Pl, pulsatility index.

After progestrone treatment
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Figure 4: Correlation of middle cerebral artery Doppler Pl with period of
gestation (POG) after progesterone treatment. PI, pulsatility index.

or after progesterone treatment in women with preterm labor
pain. Besides, Dodd et al. [20] concluded that administration
of vaginal progesterone suppository led to a reduction in
fetal MCA-PI and umbilical artery PI. These results may be
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owing to progesterone role importance, which is essential
in the establishment and maintenance of pregnancy because
of its roles in the transformation of the endometrium from a
proliferative to a secretory state, relaxation of the uterus, and
prevention of cervical dilatation [21]. Conversely, these results
are in contradiction to those reported by several studies. Barda
et al. [9] demonstrated a statistically significant decrease
in fetal MCA-PI 24 h after progesterone administration.
However, they detected no significant changes in fetal
MCA-PSV and the PI of the uterine arteries and umbilical
artery.

The current study showed that there were statistically
significant differences between the studied patients with
respect to change in uterine artery PI before and after
treatment regarding period of gestation. Uterine artery PI
decreased significantly after treatment than before treatment
in different periods of gestation (weeks). However, there was
no statistically significant difference between the studied
women with respect to change in umbilical artery and MCA
Doppler PI before and after treatment in different periods
of gestation (weeks). These results matched with a study of
Hussein et al. [14], who reported that Doppler ultrasound can
be used to identify the uterine arteries, and several studies have
documented that increased PI at 20-24 weeks of gestation
can identify, at a false-positive rate of 5%, about 75% of
women who subsequently develop pre-eclampsia of sufficient
severity to require delivery before 33 weeks. Moreover, De
Heus et al. [22] found that mean UtA-PI at 18-24 weeks of
vaginal progesteron group was significantly lower compared
with no progesterone. However, there was no significant
UtA-PI difference for 17-OHPC, compared with the referent
at 18-24 weeks. There were no differences observed in UtA-PI
between P4 and 17-OHPC compared with the referent at
28-32 weeks, although sample size at visit 2 was below our
calculated threshold. Moreover, Saccone et al. [23] showed
that high UtA-PI at 30-34 weeks predicts about 50% of cases
that subsequently deliver with preterm-preclamssia (PE) and
33% that deliver preterm Small for gestational age (SGA) in
the absence of PE; the Detection rate (DR) for term PE and
term SGA in the absence of PE was 13 and 9%, respectively.

In the current study, there was a negative correlation between
uterine artery PI and MCA Doppler PI with respect to the
period of gestation (weeks). However, there was no relation
between umbilical artery PI and GA (P>0.05) before and after
progesterone treatment. These results come in agreement with
the study done by Poon et al. [24], who found that UtA-PI was
inversely associated with GA at birth The UtA-PI was more
than 90" percentile in 81% of stillbirths owing to impaired
placentation less than 32 weeks, in 42% at 33—36 weeks, and in
34% more than or equal to 37 weeks; the respective percentages
for stillbirths without impaired placentation were 16, 25,
and 12%. Moreover, Konje et al. [25] from a prospective
longitudinal study of 70 women found results similar to other
studies [26]. Besides, Abramowicz ef al. [27] in a longitudinal
study found similar results. In their study, the Doppler indices

decreased continuously with advancing GA. Moreover, all the
Doppler indices of MCA showed significant reduction with
increasing period of gestation. Resistance index showed a
significant negative correlation with period of gestation, which
was confirmed in other studies [28]. In contrast to our study,
Costa et al. [28] found that uterine artery PI decreased from
0.69 to 0.56 between the 22" and 38" weeks of gestation and
was positively correlated with GA.

CONCLUSION

Uterine artery PI decreased significantly after progesterone
treatment than before treatment in different periods of
gestation (weeks). Umbilical artery PI and MCA Doppler
PI were not significant different among the studied patients
before and after progesterone treatment in different periods
of gestation (weeks). Uterine artery PI and MCA Doppler PI
were negatively associated with period of gestation (week)
before and after progesterone treatment.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Blencowe H, Cousens S, Oestergaard MZ, Chou D, Moller AB,
Narwal R, er al. National, regional, and worldwide estimates of
preterm birth rates in the year 2010 with time trends since 1990 for
selected countries: a systematic analysis and implications. Lancet 2012;
379:2162-2172.

2. ACOG, Management of preterm labor practice bulletin 159.
Washington, USA: The American College of Obstetricians and
Gynecologists; 2016. 126-130.

3. Hamilton B, Martin J, Osterman M. Births: preliminary data for 2015.
Hyattsville, MD: National Center for Health Statistics; 2016; 23-26.

4. Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE, et al.
Global, regional, and national causes of child mortality: an updated
systematic analysis for 20 10 with time trends since 2000. Lancet 2013;
379:2151-2161.

5. Eldesouky E, Farhan A, Elsaid O, Gaballah E. Progesterone effect on
cervical canal length between 16 and 34 weeks in gestation at high risk
of preterm labor. AAMJ 2014; 2:297-318.

6. Mackeen AD, Seibel-Seamon J, Muhammad J, Baxter JK, Berghella V.
Tocolytics for preterm premature rupture of membranes. Cochrane
Database Syst Rev 2014; 2:62-70-62-62.

7. Defranco EA, Stamilio DM, Boslaugh SE, Gross GA, Muglia LJ.
A short interpregnancy interval is a risk factor for preterm birth and its
recurrence. Am J Obstet Gynecol 2007; 197:258-264.

8. Cruz-Martinez R, Figueras F. The role of Doppler and placental
screening. Best Pract Res Clin Obstetr Gynaecol 2009; 23:845-855.

9. Barda G, Ben-Haroush A, Barkat J, Malinger G, Luria O, Golan A.
Effect of vaginal progesterone, administered to prevent preterm birth,
on impedance to blood flow in fetal and uterine circulation. Ultrasound
Obstet Gynecol 2010; 36:743-748.

10. Borna S. Progesterone effect on fetal Doppler velocimetry in in pregnant
women with TUGR and preterm labour. Ultrasound Obstet Gynecol
2014; 44:265-266.

11. Argollo N, Lessa I, Ribeiro S. Cranial Doppler resistance index
measurement in preterm newborns with cerebral white matter lesion.
J Pediatr (Rio J) 2006; 82:221-226.

12. Yalti S, Gurbuz B, Sezer H, Celik S. Effects of semen characteristics
on IUI combined with mild ovarian stimulation. Arch Androl 2004;

252 Journal of Medicine in Scientific Research | Volume 5 | Issue 3 | July-September 2022



20.

El-Maghraby and Badr: Role of vaginal progesterone

50:239-246.

. Shen CL, Ho YY, Hung YC, Chen PL. Arrhythmias during spinal

anesthesia for cesarean section. Can J Anesth 2017; 47:393-397.

. Hussein AH, Rehab MD, Mohamed MD, Kholaif M. Effect of vaginal

versus intramuscular progesterone on the uterine and fetal blood flow in
patients with history of recurrent preterm labor. Med J Cairo Univ 2017;
85:2179-2185.

. Houlihan, G, Houlihan C, Knuppel RA. Intrapartum management of

multiple gestations. Complicated labor and delivery II. Clin Perinatol
2016; 23:91-116.

. Malik S, Budoff MJ, Katz R. Impact of subclinical atherosclerosis on

cardiovascular disease events in individuals with metabolic syndrome
and diabetes: The Multi-Ethnic Study of Atherosclerosis. Diabetes Care
2011; 34:2285-2290.

. Vafaei H, Zamanpour T, Shahraki H. Preterm birth prevention: effects

of vaginal progesterone administration on blood flow impedance in
uterine-fetal circulation by Doppler sonography. Glob J Health Sci
2016; 8:172—178.

. Martinez De T, Karolinski A, Ocampo M, Laterra C, Hosli I, Fernandez D.

Prevention of preterm delivery with vaginal progesterone in women
with preterm labour (4P): randomized double-blind placebo-controlled
trial. BJOG 2015; 122:80-91.

. Goldenberg RL, Culhane JF, Iams JD. Epidemiology and causes of

preterm birth. Lancet 2008; 71:75-84.

Dodd J, Jones L, Flenady V, Cincotta R, Crowther C. Prenatal
administration of progesterone for preventing preterm birth in women
considered to be at risk of preterm birth. Cochrane Database Syst Rev
2012; 7:494-497.

21.

22.

23.

24.

25.

26.

27.

28.

Lee V, Yeung T, Tang O, Ng E, Yeung W, Ho PC. Effect of letrozole on
uterine artery Doppler flow indices prior to first-trimester termination of
pregnancy: a randomized controlled trial. Ultrasound Obstet Gynecol
2012; 40:392-397.

De Heus R, Mol BW, Erwich JJ. Adverse drug reactions to tocolytic
treatment for preterm labour: prospective cohort study. BMJ 2009;
338:744-749.

Saccone G, Suhag A, Berghella V. 17-alpha-hydroxyprogesterone
caproate for maintenance tocolysis: a systematic review and
meta-analysis of randomized trials. Am J Obstet Gynecol 2015;
213:16-22.

Poon LC, Volpe N, Muto B, Yu CK, Syngelaki A, Nicolaides KH.
Second-trimester uterine artery Doppler in the prediction of stillbirths.
Fetal Diagn Ther 2013; 33:28-35.

Konje JC, Abrams KR, Taylor DJ. Normative values of Doppler
velocimetry of five major fetal arteries as determined by color power
angiography. Acta Obstet Gynecol Scand 2005; 84:230-237.

Acharya G, Wilsgaard T, Berntsen GKR, Maltau JM. Reference
ranges for serial measurements of umbilical artery Doppler
indices in the second half of pregnancy. Am J Obstet Gynecol
2009; 192:937-944.

Abramowicz JS, Warsof SL, Arrington J, Levy DL. Doppler analysis of
the umbilical artery. The importance of choosing the placental end of the
cord. J Ultrasound Med 2011; 8:219-221.

Costa AGD, Filho FM, Spara P, Gadelha EB, Netto PVS. Fetal
hemodynamics evaluated by Doppler velocimetry in the second half of
pregnancy. Ultrasound Med Biol 2012; 31:1023-1030.

Journal of Medicine in Scientific Research | Volume 5 | Issue 3 | July-September 2022

253



	Role of vaginal progesterone on uterine artery Doppler changes in pregnant women at risk of preterm labor
	Recommended Citation

	tmp.1719296283.pdf.8zkru

