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ABSTRACT 

Background: Preterm delivery is the leading cause of neonatal morbidity and is the most common reason for 

hospitalization during pregnancy. Nifedipine is characterized by lack of tachyphylaxis and by a reversible 

effect after discontinuation of the treatment. The vascular relaxation obtained with nifedipine in hypertensive 

women does not occur significantly in normotensive patients. This explains the absence of severe 

hypotension induced by high doses of calcium antagonists for tocolysis in normotensive patients. 

Objective: To assess the acute effects of maternal nifedipine administration on placental and fetal cerebral 

blood flow resistance as well as on diastolic fetal cardiac function. 

Patients and methods: This study was an observational prospective study, on 30 healthy pregnant women 

with singleton fetuses who admitted to labor ward with the diagnosis of preterm labor, gestational ages of 28-

34 weeks, intact membranes and received nifedipine maintenance tocolysis for persistent uterine contractions 

under surveillance of maternal vital signs and Doppler examinations performed prior to nifedipine 

administration, 3 hours after the first dose and after 48 hours on umbilical artery, middle cerebral artery, 

mitral valve and tricuspid valve. The study was done at Bab El-Shaaria University Hospital during the time 

of the study between August 2019 and September 2020. 

Results: In this study we found that, the P value for both systolic and diastolic blood pressure after 3 hours 

and after 48 hours was <0.001 which is statistically significant. Also the study found that, as regards the 

maternal heart rate, the P value was 0.065 which is statistically insignificant. As regards the fetal heart rate, 

P-value was 0.062 which is statistically insignificant. As regards Umbilical artery PI, P-value was 0.149 

which is statistically insignificant. Regarding umbilical artery S/D, P-value was 0.284 which is statistically 

insignificant. As regards MCA PI, P-value was <0.001 which is statistically significant. Regarding MCA 

S/D, P-value was 0.562 which is statistically insignificant. Also results found that, the P-value for 

cerebroplacental ratio was <0.001 which is statistically significant. The mean E/A values, TVIs and TVI x 

FHR values after 3 hrs and after 48 hrs were unchanged from the baseline values. 

Conclusion: Nifedipine maintenance tocolysis is associated with significant changes in maternal vital 

parameters, utero-placental blood-flow resistance and results in fetal redistribution. Fetal cardiac diastolic 

function is unaffected and the significant redistribution is likely to be attributable to altered cerebral blood 

flow. 

Keywords: Nifedipinetocolysis, preterm labor, umbilical artery, middle cerebral artery, Atrioventricular 

Doppler waveforms. 
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INTRODUCTION 

     Preterm delivery remains one of the 

top three causes of perinatal morbidity 

worldwide. Various pharmacological 

agents have been used to stop preterm 

uterine contractions in an attempt to 

prevent preterm delivery (AbdelRazeqet 

al., 2017). When using tocolytic agents 

the maternal and fetal side-effect profiles 

are important considerations. Following 

the most recent Cochrane database review 

the preferential use of calcium channel 

blockers over other tocolytic agents is 

likely to increase (Baykal and Avcıoğlu, 

2015). 

     Nifedipine, a dihydropyridine calcium 

entry blocker, is an effective tocolytic 

agent with low toxicity and teratogenicity, 

but has potential cardiovascular side 

effects that may affect the mother as well 

as the fetus (Samy and Elshourbagy, 

2017). Animal studies suggest that 

administration of calcium channel 

blockers may result in impaired uterine 

blood flow, potentially resulting in fetal 

hypoxemia and academia (Ulubaşoğlu et 

al., 2015). However, studies in human 

pregnancies did not confirm significant 

alterations in uterine blood flow 

(Blencowe., 2013). Fetal cardiovascular 

responses to nifedipine have not been 

reported in details. The cerebral 

circulation in the human fetus is capable 

of active auto regulation, and a decrease in 

blood flow resistance with perceived 

hypoxemia (Mahaseth et al., 2017). 

     In addition, differential changes in the 

placental and cerebral blood flow 

resistances may affect the 

cerebroplacental Doppler ratio, and the 

overall distribution of cardiac output. In 

addition, cardiac effects of nifedipine may 

affect the contractility and diastolic 

cardiac function (Namazov et al., 2018). 

     The data about preterm birth is 

becoming increasingly worrisome. This 

complication is responsible for 

approximately 75% of all neonatal deaths 

and 50% of childhood neurological 

morbidities. Apart from great progress in 

medical care, the rate of preterm labor 

seems to increase in most of Western 

countries (Indarti et al., 2020). 

     Present treatment policy in spontanous 

preterm labor is concentrated on 

postponing delivery for at least 48 hours. 

Benefits are associated with completing a 

course of steroids in order to induce fetal 

lung maturation and/or ‘in utero‘ transfer 

to the referalcentre (Purisch and Gyamfi-

Bannerman, 2017). 

     The aim of this study was to assess 

the acute effects of maternal nifedipine 

administration on placental and fetal 

cerebral blood flow resistance as well as 

on diastolic fetal cardiac function. 

PATIENTS AND METHODS 

     In this observational prospective study, 

we enrolled a total of thirty healthy 

pregnant women with singleton fetuses 

admitted to labor ward with the diagnosis 

of preterm labor, gestational ages of 28-34 

weeks and intact membranes. The study 

was done at Bab El-Shaaria University 

Hospital during the time of the study 

between August 2019 and September 

2020. The primary outcome was to assess 

the acute effects of maternal nifedipine 

administration on placental and fetal 

cerebral blood flow resistance as well as 

on diastolic fetal cardiac function. 
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Inclusion criteria: 

• Patients admitted to labor ward with 

the diagnosis of preterm labor (latent 

phase). 

• Gestational ages ranging from 28-34 

weeks. 

• Intact membranes. 

• Patients who agreed to participate in 

the study with written consent. 

Exclusion criteria: 

• Patients in active labor. 

• Multiple pregnancies. 

• Chorioamnionitis. 

• Congenital anomalies of the fetus. 

• A clinical diagnosis of partial 

placental abruption. 

• Severe fetal growth restriction. 

• Vaginal bleeding. 

• Acute fetal distress. 

• Patients with circulatory system 

diseases (e.g. heart defects, 

hypertension). 

• Patients with diabetes mellitus (pre- 

and gestational). 

• Use of any tocolytic agents during 

pregnancy before admission. 

• Any maternal contraindication for the 

use of nifedipine. 

     Thirty healthy pregnant women with 

singleton fetuses participated in the study. 

Preterm labor diagnosed when regular 

uterine contractions associated with 

cervical changes. Management protocol 

was under ongoing surveillance of 

maternal vital signs. After intravenous 

hydration therapy, nifedipine therapy 

administered in patients with persistent 

uterine contractions. An initial sublingual 

dose of 10 mg nifedipine capsule (Epilat), 

E.I.P.I.CO., 10th of RAMDAN City, 

repeated at 15-min intervals. The capsule 

was punctured and the liquid squeezed. If 

contractions persisted, up to a total 

maximum dose of 40 mg (loading 

therapy) given. The maintenance therapy 

consisted of 20 mg (Epilat Retard), 

E.I.P.I.CO., 10th of RAMDAN City, 

taken orally every 6 hours for a further 48 

hours. 

     To study the effects of nifedipine 

administration, Doppler examinations 

performed prior to nifedipine 

administration, 3 hours after the first dose 

and after 48 hours. This time frame was 

chosen since the onset of action following 

an oral nifedipine dose is less than 20 

minutes and peak plasma concentrations 

reached in 1 hour, with a half-life of 3 

hours. A Voluson P8 ultrasound machine 

(GE, Medical Systems, Austria) with 3.5-

MHzand 5-MHz convex probes was used. 

The same investigator performed all 

scans. The investigator performed all 

measurements during periods without 

uterine contractions with the mother lying 

in a left recumbent position. Doppler 

measurements obtained from the umbilical 

artery (UA) at the midsection of the 

umbilical cord (Haas et al., 2012). 

     The distal middle cerebral artery 

(MCA) insonated through the temporal or 

occipital bone after its origin from the 

circle of Willis and identified on an axial 

section of the fetal brain. Color Doppler 

imaging used to optimize placement of the 

pulsed wave Doppler gate by adjusting the 

velocity scale to identify area, and 

direction of maximum blood flow. The 
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insonation angle was kept as close to 0◦ as 

possible, and the sample volume adjusted 

to cover the entire vessel. The pulsatile 

index (PI) and systolic diastolic (S/D) 

ratio were calculated as the mean value 

from five consecutive Doppler waveforms 

of the UA and MCA, obtained in the 

absence of fetal breathing and movement. 

The S/D ratio and PI were selected 

because they have different variance and 

measurement distributions, and may, 

therefore, affect differently by changes in 

the input pressure waveform (Baykal and 

Avcıoğlu, 2015). 

     The resistance index was not used in 

the analysis because it only has a small 

measurement range (0–1) and may not 

show significant differences in Doppler 

measured blood flow resistance. In 

addition, the cerebro-placental Doppler 

ratio (MCA-PI/UA-PI) was calculated. 

The atrio-ventricular valves were 

examined from an apical, or basal four-

chamber view of the heart. After 

placement of the sampling gate just distal 

to the mitral (MV) and (TV) valves, the 

time velocity integrals (TVI) for the 

respective valves was also measured. The 

fetal heart rate (FHR) was measured and 

multiplied with the TVI to provide an 

index of cardiac output. The flow velocity 

waveforms at the level of the mitral valve 

(MV) and tricuspid valve (TV) 

characterized by two diastolic peaks, 

corresponding to early ventricular filling 

(E-wave) and to active ventricular filling 

during atrial contraction (A-wave). E and 

A peak velocities were measured and the 

E/A ratio was calculated (Granese et al., 

2017). 

Statistical Methods: 

     The collected data were coded, 

tabulated, and statistically analyzed using 

IBM SPSS statistics (Statistical Package 

for the Social Sciences) software version 

18.0, IBM Corp., Chicago, USA, 2009. 

Descriptive statistics were done for 

quantitative data as mean±SD (standard 

deviation) for quantitative normally 

distributed data, median and 1st& 3rd 

inter-quartile range for quantitative non-

normally distributed data, while it was 

done for qualitative data as number and 

percentage. The ANOVA test was used to 

compare differences in the measurements 

before and after nifedipine therapy 

according to their distribution. Post hoc 

analysis was done. Inferential analyses 

were done for quantitative variables using 

Shapiro-Wilk test for normality testing. 

The level of significance was taken at P 

value < 0.05. 
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RESULTS 

 

     The mean age of the whole study 

population was 28 years with a standard 

deviation of 4 years. Regarding 

gestational age and gestational age at 

delivery, the means were 31 and 34 

weeks, respectively. The most frequent 

gravidity and Parity were three (50.0%) 

and two (43.3%), respectively. Most 

females underwent normal delivery 

(53.3%). Maternal side effects related to 

nifedipine therapy were as follows: 

flushing in 12 patients, headache in 

5patients and nausea in 2 patients. None 

of the patients had tachycardia. None of 

the patients delivered within 72 hours, 

only 3 patients delivered within 2 weeks. 

(Commonly reported maternal side effects 

of nifedipine are tachycardia, palpitations, 

flushing, headaches, dizziness and 

nausea). 

     The mean birth weight was 2573 

grams. Regarding APGAR scores at one 

and five minutes, they were 6 & 9, 

respectively. 20.0% of neonates needed 

NICU admission (Table 1). 

 

Table (1): Maternal and fetal characteristics in the study population 

Maternal characteristics  Mean ±SD 

Age (years)  28 ±4 

Gestational age (weeks)  31 ±2 

Gestational age at delivery (weeks)  34 ±2 

  n (%) 

Parity 

P0 3 (10.0) 

P1 10 (33.3) 

P2 13 (43.3) 

P3 4 (13.3) 

Mode of delivery 
Cesarean 14 (46.7) 

Normal 16 (53.3) 

Fetal characteristics   

Birth weight (g) Mean ±SD 2573 ±542 

APGAR 1m Median (range) 6 (8 - 4) 

APGAR 5m Median (range) 9 (10 - 6) 

NICU admission n (%) 6 (20.0) 

 

     Systolic blood pressure showed an 

overall significant difference between 

follow-up points, the P-value was <0.001. 

Post hoc analysis showed that it was 

significantly higher pre (123 mmHg) than 

after 3 hours (117 mmHg) and 48 hours 

(92mmHg). Also, it was significantly 

higher after 3 hours than after 48 hours. 

Diastolic blood pressure showed an 

overall significant difference between 

follow-up points, the P-value was <0.001. 

Post hoc analysis showed that it was 

significantly higher pre (81 mmHg) than 

after 3 hours (76 mmHg) and 48 hours (59 

mmHg). Also, it was significantly higher 

after 3 hours than after 48 hours. There 

was no significant difference was reported 

regarding maternal heart rate pre, after 3 

hours, and after 48 hours. P-value was 

0.065. Fetal heart rate showed 

insignificant difference between follow up 

points, P-value was 0.062. Umbilical 

artery PI showed insignificant difference 

between follow-up points; the P-value was 

0.149. There was no significant difference 

detected regarding umbilical artery S/D 

pre, after 3 hours and after 48 hours. P-

value was 0.284. MCA PI showed an 
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overall significant difference between 

follow-up points, the P-value was <0.001. 

Post hoc analysis showed that it was 

significantly higher pre (1.92) than after 3 

hours (1.9) and 48 hours (1.77). Also, it 

was significantly higher after 3 hours than 

after 48 hours. There was no significant 

difference found regarding MCA S/D pre, 

after 3 hours, and after 48 hours. P-value 

was 0.562 (Table 2). 

 

Table (2): Systolic blood pressure, diastolic blood pressure, maternal heart rate, fetal 

heart rate, umbilical artery PI, umbilical artery S/D, MCA PI, MCA S/D, 

cerebroplacental ratio, at baseline, 3 hours and 48 hours 

  Mean ±SD P-value 

Systolic blood 

pressure 

Pre 123 ±7 

<0.001 After 3 hours 117 ±6 

After 48 hours 92 ±7 

Diastolic blood 

pressure 

Pre 81 ±4 

<0.001 After 3 hours 76 ±6 

After 48hour 59 ±6 

Maternal heart 

Rate 

Pre 88.1±5.2 

0.065 After 3 hours 90.5 ±3.4 

After 48hour 89.6 ±2.7 

Fetal heart rate 

Pre 147.5±6.1 

0.062 After 3 hours 142.3±9.4 

After 48hour 139.9 ±9.1 

Umbilical artery PI 

Pre 0.98 ±0.14 

0.149 After 3 hours 0.90 ±0.19 

After 48hour 0.95 ±0.17 

Umbilical artery S/D 

Pre 2.19 ±0.35 

0.284 After 3 hours 2.21 ±0.34 

After 48hour 2.2 ±0.33 

MCA PI 

Pre 1.92 ±0.25 

<0.001 After 3 hours 1.9 ±0.25 

After 48hour 1.77 ±0.24 

MCA S/D 

Pre 4.01 ±0.14 

0.562 After 3 hours 4.01 ±0.14 

After 48hour 4 ±0.14 

Cerebroplacental ratio 

Pre 1.86 ±0.37 

<0.001 After 3 hours 1.84 ±0.37 

After 48 hours 1.68 ±0.34 
Repeated measures ANOVA were used. Post hoc analysis was done. 

 

The cerebroplacental ratio showed an 

overall significant difference between 

follow-up points, the P-value was <0.001. 

Post hoc analysis showed that it was 

significantly higher pre (1.86) than after 3 

hours (1.84) and 48 hours (1.68). Also, it 

was significantly higher after 3 hours than 

after 48 hours. MV TVI showed 

insignificant difference between follow-up 

points; the P-value was 0.521.  MV TVI x 

FHR showed insignificant difference 

between follow-up points; the P-value was 

0.231. There was no significant difference 

reported regarding E/A TVI of MV pre, 

after 3 hours, and after 48 hours. P-value 

was 0.479. TV TVI showed insignificant 

difference between follow-up points; the 

P-value was 0.532. TV TVI x FHR 
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showed insignificant difference between 

follow-up points; the P-value was 0.245.  

There was no significant difference 

reported regarding E/A TVI of TV pre, 

after 3 hours, and after 48 hours. P-value 

was 0.271 (Table 3). 

 

Table (3): MV TVI,MV TVI x FHR,E/A TVI of MV, TV TVI, TV TVI x FHR and 

E/A TVI of TV, at baseline, 3 hours and 48 hours 

  Mean ±SD P-value 

MV TVI 

Pre 0.11 ±0.01 

0.521 After 3 hours 0.1 ±0.01 

After 48 hours 0.09 ±0.02 

MV TVI x FHR 

Pre 14.3 ±1.3 

0.231 After 3 hours 15.6 ±1.6 

After 48 hour 14.9 ±1.5 

E/A TVI of MV 

Pre 0.84 ±0.14 

0.479 After 3 hours 0.84 ±0.12 

After 48 hours 0.82±0.13 

TV TVI 

Pre 0.11 ±0.01 

0.532 After 3 hours 0.1 ±0.01 

After 48 hours 0.09 ±0.02 

TV TVI x FHR 

Pre 14.4 ±1.5 

0.245 After 3 hours 13.5 ±1.5 

After 48 hours 14.7 ±1.2 

E/A TVI of TV 

Pre 0.85 ±0.06 

0.271 After 3 hours 0.85 ±0.08 

After 48 hours 0.84 ±0.07 

 

DISCUSSION 

     Our study has shown that nifedipine 

maintenance tocolysis was associated with 

a significant decline in middle cerebral 

artery Doppler indices. Fetal diastolic 

function was unaffected and the 

significant redistribution observed was 

attributable primarily to altered cerebral 

blood flow. Doppler parameters in the 

placental, fetal middle cerebral arteries 

and across the fetal atrio-ventricular 

valves were equally unaffected by 

nifedipine loading. These findings 

suggested that nifedipine loading did not 

trigger fetal brain sparing, and did not 

affect fetal cardiac function or 

downstream distribution of cardiac output. 

In clinical practice, nifedipine loading was 

typically followed by maintenance 

tocolysis for at least 48 hours.  However, 

there was scant information regarding the 

effects of nifedipine therapy in the first 48 

hours on umbilical, fetal middle cerebral, 

and fetal cardiac blood-flow indices (Grin 

et al., 2018). 

     In this observational prospective study, 

we enrolled a total of thirty healthy 

pregnant women with singleton fetuses 

admitted to labor ward with the diagnosis 

of preterm labor, gestational ages of 28-34 

weeks and intact membranes. After 

intravenous hydration therapy, nifedipine 

therapy administered in patients with 

persistent uterine contractions with initial 

sublingual dose of 10 mg nifedipine, 

repeated at 15-min intervals under 

ongoing surveillance of maternal vital 

signs. If contractions persist, up to a total 
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maximum dose of 40 mg (loading 

therapy). The maintenance therapy of 20 

mg taken orally every 6 h for further 48 h. 

Doppler examinations performed prior to 

nifedipine administration, 3 hours after the 

first dose and after 48 hours on umbilical 

artery, middle cerebral artery, mitral valve 

and tricuspid valve (Nicolaides et al., 

2018). 

     In this study, analysis of data revealed 

that nifedipine maintenance and tocolysis 

was associated with a significant decline 

in maternal systolic and diastolic blood 

pressure. However, it had insignificant 

change on both MHR and FHR either 

after 3 hours or after 48 hours compared 

with before nifedipine. Also, UA PI did 

not change significantly. MCA PI 

decreased significantly after 3 hours and 

again after 48 hours. A significant fall in 

the cerebroplacental Doppler ratio was 

noticed after 3 hours and again after 48 

hours. The mean E/A values, TVIs, and 

TVI x FHR values for both MV and TV 

remained unaltered during nifedipine 

therapy. In this study, results found that 

both systolic and diastolic blood pressure 

after 3 hours and after 48 hours was 

statistically significant (it was 

significantly higher pre than after 3 hours 

and after 48 hours). Also, it was 

significantly higher after 3 hours than 

after 48 hours for both systole and 

diastole. Also, the study found that, 

maternal heart rate was statistically 

insignificant (no significant difference 

was detected between MHR before 

nifedipine, after 3 hours and after 48 

hours). 

     The fetal heart rate was statistically 

insignificant (no significant difference 

was detected between FHR before 

nifedipine, after 3 hours and after 48 

hours). Umbilical artery PI was 

statistically insignificant (no significant 

difference was detected between UA PI 

pre, after 3 hours and after 48 hours). 

Umbilical artery S/D was statistically 

insignificant. MCA PI was statistically 

significant (it was significantly higher pre 

than after 3 hours and after 48 hours). 

Also, it was significantly higher after 3 

hours than after 48 hours. MCA S/D was 

statistically insignificant. Also, results 

found that cerebroplacental ratio was 

statistically significant (it was 

significantly higher pre than after 3 hours 

and after 48 hours. Also, it was 

significantly higher after 3 hours than 

after 48 hours). TVI for both MV and TV 

were statistically insignificant. Also, 

results found that TVI x FHR for MV and 

TV were statistically insignificant. E/A 

TVI of MV and TV were statistically 

insignificant (Baykal and Avcıoğlu, 2015). 

     The effect of nifedipine therapy on 

various placental and fetal Doppler 

waveforms has been previously analyzed. 

Comparative Doppler studies of patients 

receiving nifedipine and 

sympathomimetics indicate that fetal 

cardio-vascular changes are more apparent 

in the latter. These studies found no 

differences in UA waveforms between 

patients receiving ritodrine and nifedipine 

(Grin et al., 2018). However, other 

investigators have shown that ritodrine 

augments fetal aortic blood flow and left-

sided cardiac output. Increase in blood 

pressure, associated redistribution and 

augmentation of cerebral blood flow have 

been put forward as possible explanations 

for the higher rate of intracranial 

hemorrhage observed in preterm neonates 

receiving ritodrine (Suhag et al., 2015). 
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     Several investigators found a transient 

significant decline in the umbilical artery 

PI after 15 min with a return to baseline 

levels at 90 min (Luewan et al., 2011). 

Another study reported the effect of 

nifedipine on the fetal aorta, internal 

carotid artery, umbilical artery, and 

uteroplacental blood flow in patients with 

pre-eclampsia, and did not find any 

difference in the indices assessed. Other 

studies that used Doppler at a later point 

(2.5–5 hours after nifedipine 

administration) failed to show any 

significant change in the umbilical artery 

Doppler waveform (Wagner et al., 2017). 

     In contrast to the study, Wagner et al. 

(2017) evaluated the cerebral, renal and 

central arterial circulations. Our results 

indicate that cerebral blood-flow 

dynamics were altered by nifedipine. This 

difference could be due to different 

measurement times in their study, because 

those authors examined fetal Doppler 

indices in the first 8 h following 

commencement of nifedipine therapy. 

With respect to maternal heart rates, 

Luewan et al. (2011) reported a transient 

increase in maternal heart rate that had 

normalized by 45 min. 

     Cornette et al. (2011) administered a 

maximum loading dose of 40 mg 

nifedipine in the first hour. The required 

maintenance dose was depended on the 

loading dose and did not exceed the level 

of 120 mg daily. The total daily dose was 

100 mg (apart of 2 patients with 120 mg). 

As there is no clear nifedipine medication 

protocol in tocolytic treatment, maximum 

daily dose of 100 mg is recommended 

(RCOG, 2011). However, there is 

evidence that total dose above 60 mg is 

probably responsible for three- to four-

fold increase in adverse events such as 

hypotension (ISUOG, 2013). The fetal 

Doppler examination performed by 

Nicolaides et al. (2018) showed the 

alteration of MCA blood flow between 5 

and 24 hours from the time of 

administered medication. Authors 

suggested that decreased resistance ratio 

could be related to decrease peak systolic 

velocity in MCA. Hammami et al. (2018) 

reported the significant decrease in MCA 

PI after 24 hours of tocolysis. 

Furthermore, a significant drop was 

observed after 48 hours of treatment. 

Nicolaides et al. (2018) presented similar 

medication protocol. They started with a 

maximum first hour dose of 60 mg 

nifedipine. This finding may directly 

influence the circulatory system and result 

in blood flow changes in different 

compartments. As potential impact of 

nifedipine on cardiac function was an 

important issue, several hemodynamic 

parameters were evaluated (Tay et al., 

2019). 

CONCLUSION 

     Nifedipine maintenance tocolysis was 

associated with significant changes in 

maternal vital parameters (significant 

decline in both systolic and diastolic blood 

pressure after 3 hours and again after 48 

hours), utero-placental blood-flow 

resistance and results in fetal 

redistribution (significant decline in both 

MCA PI and CPR after 3 hours and again 

after 48 hours). The maternal blood 

pressure decreased, while the maternal 

heart rate remained unaltered. A trend 

towards increasing umbilical artery blood-

flow resistance coupled with a significant 

decline in fetal middle cerebral artery 

pulsatility results in redistribution in the 
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fetus that is not associated with any 

change in cardiac diastolic function of the 

fetal heart. 

     Fetal cardiac diastolic function was 

unaffected, and the significant 

redistribution observed was likely to be 

attributable to altered cerebral blood flow. 
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هووووث  م ووووم  يووووتم   ا وووو م  وووو  الوووو الم الة تووووام ة وووو   ا وووو م  وووو    خلفيةةةةة البحةةةة  

الفتووووام الة  اووووم فوووويل الم  وووو  مة ووووس  د ووووي  الووووويلث  ةووووث ا ووووت  ا  فووووو  ا ل  ووووم ل  وووو  

ادق ي ووووي  الووووا ث الة تووووام  وووو    ي لووووم لةيووووس الوووو الم الة تووووام  د ف وووو        هوووو  ل ا  

 وووويدس لاوووو ي التيل وووو     لوووو    ووووتق مةو   تتوووو ي  وووو  لا  ه    ف ا وووو       وت ووووا  ي وووو  

 ئووووم الايوووو    تة وووود فيد فوووويل  ووووو ي الت ووووةث  التيوووو هي  ال ي ي ووووم   لتيووووو لووووو  ووووويي لت 

 .آ ي اً ميد  م  ي  القيب  ا    م ال    م  الت     ةؤ ا  يى ا    كذلك ال ي  

ةق وووو ث ا  ووووي  ال وووويلم اليية ووووم  وووو    ووووت  ا  ا   لوووو  ا  الي ف وووو       الهةةةةد  مةةةةن البحةةةة  

ال يووووو    كوووووذلك  يوووووى    فوووووم القيوووووب   يوووووى  قي  وووووم  وووووا يي الووووو   فيلةيووووو ةم   ووووو 

 .اإلد  يط م لي ي  

كيدووووه هووووذة ال  ا ووووم   ووووي م  وووو  ل ا ووووم ا ووووتام  م  يووووى  المريضةةةةار واةةةةر  البحةةةة  

ا ووووا م  ي وووو  ف يوووو    ا وووو   قووووا   ةووووث ةيوووو  ت الوووو الم الة تووووام  يوووو  ي   ة اووووه  30

 دق ي وووي  الوووا ث الةيت ةوووم  وووس  ووو    ةر ووواا   ووو   يووو  الوووا ث   ةوتةووو  ااوووم الووووم  

 يووو  الوم ووووي  ال    ووووم لوووا   وووو   يوووو  هوووذة ال وووويا   التوووو  كيدوووه كووووي ة   د ف وووو      

 يوووح ة وووه الي ووويي  ووو   يلوووم   وووتةاا   دق ي وووي  الوووا ث  تووو  فوووو    اوووي   10ك  ووو لم 

  ةووووث   اووووي  ما ووووم  يد ووووم  وووو  ل  قووووم 15ةا  ادق ي ووووي  الووووا ث فووووو    يل وووو     سا   ووووت

 اووواة    سا لووود  ا  وووا   وووس اا ت وووي    يوووح   كوووا   هوووذة ال ا وووم  ووواة   10د ف ووو      

 ي   صوووو  ما ووووم  وووو  الي ف وووو       ةتوووو   ي ةواوووو  ليةا  ووووم  وووو  ال ووووي م ا  لووووى هوووو  

 160-60 يوووووح   ةتووووواا ا ال ا وووووي  التتة ي وووووم ليي ف ووووو      فاووووو  الةفوووووو ي  ووووويف    40

 ووووي م    وووو  ةووووث  48 ووووي ي  لةوووو م  6  ووووث كوووو   20 يووووح     وووويً   كوووويي  واووووى  ووووا  

  وووي   يووو  ة  ووو  ال يلوووم   ووو   ما وووه  3      ةووو     ي  يووو   ووو ا افووو  ما وووي  الي ف ووو
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 لووووى  2019ال  ا ووووم فة تيووووفى فوووويج اليوووووا م ال ووووي و  اوووومي الفتووووام  وووو     ووووا  

 .2020  تة ا 

 موووو دي  وووو  هووووذة ال  ا ووووم  ي الق ةووووم اا صوووويئ م لتوووو   وووو   وووورا الوووو    نتةةةةالب البحةةةة  

  كةووووي  موووو   001 0 ووووي م كيدووووه   48 ووووي ي   فووووو   3اادق ي وووو   ااد  وووويط  فووووو  

ةووووي      065 0ال  ا ووووم  دووووو   ةووووي  تويوووو  فةووووو ي  ووووافي   يووووب ا    قوووو  كيدووووه الق ةووووم 

     ةوووي  تويووو  فةوي ووو  062 0   ووويي الق ةوووم كيدوووه  تويووو  فةوووو ي  وووافي   يوووب ال يووو  

    وووووي  وووووس  وووووو ي اادق ي ووووو  149 0  كيدوووووه ال وووووي  فيليوووووا يي ال وووووا  PI اليووووو   

 .284 0   يي الق ةم كيده ي ال ا يال ي  فيليا  (S/D)  ااد  يط 

ال وووووي  فوووووويليا يي الة ووووو   PI   ووووو  كيدوووووه الق ةوووووم ال ي وووووم فةوي ووووو  اليووووو            

 (S/D)      ةووووووي  تويوووووو  فةووووووو ي اادق ي وووووو   ااد  وووووويط 001 0ا   ووووووا لي يوووووو    

  كةووووي  موووو   562 0كيدووووه  P ال ووووي  فيليووووا يي الة وووو  ا   ووووا لي يوووو     وووويي   ةووووم

 .001 0الة   ا   ا لي ي  / اليا يي ال ا  كيده  اليتيئج  ي اليا يي 

ل ا  الي ف ووووو      الة وووووت     ووووو  ة  ئوووووم الايووووو   ووووواة ا ففوووووا   سا  لالوووووم  االسةةةةةتنتا  

ا صوووويئ م  وووو  الوم ووووي  ال    ووووم لووووا   اد فوووويل ك  ووووا س  لالووووم ا صوووويئ م  وووو   وووورا 

ةم   ووووؤل  الوووو   اادق ي وووو   ااد  وووويط د    قي  ووووم ةوووو    الوووو    وووو  الووووا ث  لووووى الةيوووو 

  لووووى   وووويلم ة   ووووس الوووو   فوووويل ي    اد فوووويل ك  ووووا س  لالووووم ا صوووويئ م  وووو  كووووم  وووو 

MCA PI&CPR).    وووووي ف   ووووورا ل  ا   ف يةوووووي   ووووو   وووووو ي  وووووافي   يوووووب ا 

  ل ي ةر  ا

  الووووو  فيا  ووووو  د ف ووووو      لية ووووويل  يوووووى الةيووووو ةم  ل وووووي  ال يووووو   الكلمةةةةةار الدالةةةةةة 

 ال ا ي م  اليا يي ال ا   الة  ا   ا  ا س ي م


