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Abstract: 

Introduction: Intrauterine growth restriction (IUGR) is the inhibition of fetal growth and failure of the fetus to maintain its 

growth. There has been a significant association between stillbirth and fetal growth restriction. Both are attributed due to a 

complex pathology arising from an interaction among maternal conditions, placenta and hormonal regulation. The term small 

for gestational age (SGA), often recognized as having a birth weight below the 10th percentile of an accepted reference standard, 

is usually used as a substitution measure for IUGR. It is estimated that about thirty million newborns per year suffers from 

intrauterine growth restriction in developing countries. To avoid complications associated with intrauterine growth restriction, it 

is essential to notice the condition and once noticed, take the appropriate actions to asses fetal well being in association with 

proper interference in case of fetal distress (for example early delivery) [1,10]. The main goal of this review is to study the 

screening and surveillance interventions that can help prevent stillbirths associated with IUGR. Aim of work: In this paper we 

review the methods used to detect IUGR in high risk pregnancies.Methodology: We did a systematic search for antenatal care 

for high risk pregnancies in the emergency department using PubMed search engine (http://www.ncbi.nlm.nih.gov/) and Google 

Scholar search engine (https://scholar.google.com). All relevant studies were retrieved and discussed. We only included full 

articles.Conclusions: The detection and management of IUGR using maternal BMI screening, symphysis-fundal height 

measurement and targeted ultrasound may be effective method of reducing IUGR related stillbirths. So far there are no no 

studies available to check the effect of these methods.  The doppler velocimetry of umbilical and fetal arteries for surveillance of 

diagnosed high risk pregnancies could lead to a decrease of twenty nine percent (95 % CI 2% to 48 %) in perinatal mortality.  

Overall, there is insufficient amount of studies  to recommend fetal movement counting. More studies are needed to check this 

method particularly in developing countries. 
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INTRODUCTION: 

Intrauterine growth restriction (IUGR) is the 

inhibition of fetal growth and failure of the fetus to 

maintain its growth [1]. There has been a significant 

association between stillbirth and fetal growth 

restriction [2]. The causes and the risk factors for 

stillbirth and IUGR are similar [3].  

 

Both are attributed due to a complex pathology 

arising from an interaction among maternal 

conditions, placenta and hormonal regulation. An 

example, smoking, low educational level, advanced 

maternal age, nulliparity, and black race are 

significantly associated with higher risk of fetal 

growth restriction and stillbirth [4]. Similarly, 

maternal medical conditions such as gestational 

hypertensive disorders, pre and gestational diabetes, 

systemic lupus erythematosus, chronic renal disease, 

and thyroid disorders [5]. There has been significant 

correlation between IUGR and stillbirth that is 

believed to arise from prior delivery of a growth 

restricted infant is among the highest risk factors for 

stillbirth, comparable to the history of prior stillbirth. 

IUGR is a strong marker to check for complications 

of pregnancy [6]. But there’s no standard definition 

of IUGR. Usually it is defined as a birth weight < 2 

standard deviations below the median for gestational 

age, but other physicians use a threshold of 3rd or 5th 

percentile of weight for age for the given population 

[7]. 

 

The term small for gestational age (SGA), often 

recognized as having a birth weight below the 10th 

percentile of an accepted reference standard, is 

usually used as a substitution measure for IUGR 

Despite the terms SGA and IUGR are not the same, 

there is assocaition between the two and the higher 

the SGA rate, the greater the likelihood that SGA is a 

result of IUGR [8]. 

 

It is estimated that about thirty million newborns per 

year suffers from intrauterine growth restriction in 

developing countries. This rate is 6 times higher than 

that in developed countries. The highest burden of 

prevalence of SGA/IUGR babies lies in Asia about 

seventy five percent, especially South East Asia, 

followed by Africa about twenty percent and Latin 

America about five percen.  

 

To avoid complications associated with intrauterine 

growth restriction, it is essential to notice the 

condition and once noticed, take the appropriate 

actions to asses fetal well being in association with 

proper interference in case of fetal distress (for 

example early delivery) [9]. The main goal of this 

review is to study the screening and surveillance 

interventions that can help prevent stillbirths 

associated with IUGR.  

 

In this paper we review the methods used to detect 

IUGR in high risk pregnancies. 

 

METHODOLOGY: 

We did a systematic search for antenatal care for high 

risk pregnancies in the emergency department using 

PubMed search engine 

(http://www.ncbi.nlm.nih.gov/) and Google Scholar 

search engine (https://scholar.google.com). All 

relevant studies were retrieved and discussed. We 

only included full articles. 

 

The terms used in the search were: Antenatal care, 

high risk pregnancy, management, surveillance. 

 

The detection of IUGR 

There are many methods used to predict and monitor 

growth of the fetus including but not limited to 

maternal BMI screening, symphysis- fundal height 

measurement and routine ultrasound [10]. Maternal 

BMI screening was proposed as an effective method 

to detect and predict fetal growth by a group of 

experts. However, two published  Cochrane reviews 

on routine ultrasonographic evaluation in early 

(before 24 weeks of gestation) and late pregnancy 

(after 24 weeks) concluded no effect in reducing 

overall peri-natal mortality [11]. Ultrasound in early 

pregnancy i.e. before twenty four weeks was helpful 

in detecting multiple pregnancies and reducing rates 

of induction of labor for post-term pregnancies. 

 

In another published Cochrane review on 

effectiveness of symphysis fundal height 

measurement was indecisive because only one trial 

was included  [12]. Studies proposed three 

interventions. These interventions including (1) 

maternal BMI screening, (2) symphysis-fundal height 

measurement and (3) targeted ultrasound.  

 

The most recent evidence for these interventions is 

described based on our previous review and a 

summary of results is presented below assessing 

gestational age compared to recall of LMP, however 

the accurateness of both the methods was less than 

that of ultrasound. Authors proposed the use of 

symphysis-fundal height measurement as a cost-

effective way and almost a reliable way of age 

assessment and fetal growth monitoring. In another 

study concluded that weekly self-administered 

symphysis-fundal measurements could be used to 

monitor fetal growth [13]. Alike findings were 

reported in an observation study conducted in Brazil 

in which more than seven hundred low risk women 
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were followed with periodic symphysis fundal height 

measurement and the findings were used to draw a 

curve. Findings showed a sensitivity of more than 

eighty percent for detection of SGA infants. 

 

Though the routine ultrasound early (before twenty-

four weeks) or late (more than twenty four weeks) in 

pregnancy have not been correlated with a significant 

decrease in perinatal mortality, when the ultrasound 

was repeated it was estimated that the growth could 

be used to diagnose abnormal fetal growth. A study 

proposed that if this is combined with monitoring of 

fetal growth by symphysis- fundal height 

measurement in addition to the appropriate 

management (for example early delivery), it could 

reduce the perinatal mortality and stillbirth 

significantly.  

 

Detection and management of IUGR 

Maternal BMI screening is considered one of the 

ways that have been suggested to predict growth of 

fetus and related occurrence of low birth weight, and 

other perinatal adverse outcomes14. Due to the lack of 

of RCTs; a published review on effectiveness of 

measurement of symphysis fundal height for 

detecting IUGR was questionable. But it is a cost 

effective and precise method to detect or at least 

suspect abnormal fetal growth. 

 

If there is a clinical suspicion, it is recommended to 

repeat ultrasound. It can assess fetal growth and a 

judgment can be made about optimal or suboptimal 

growth. But, it was found that the routine ultrasound 

for every woman irrespective of indication or risk 

factor is not associated with reduction in perinatal 

mortality. A study suggested a model to detect and 

manage IUGR with an expected reduction in 

stillbirths. This model includes three screening 

methods a) maternal BMI. b) symphysis-fundal 

height measurement. C) Targeted ultrasound coupled 

with management of cases identified.  

 

There are no studies that examined this combination, 

experts opinion on the expected benefit of these 

combined interventions in reducing IUGR and 

stillbirths including Delphi consensus (medians) 

determined the effect to be about twenty percent 

decrease in ante-partum stillbirth with an inter-

quartile range of ten percent to about thirty seven and 

twenty percent reduction in intra-partum stillbirth 

with an inter-quartile range of five percent and thirty 

percent. 

 

Surveillance of high risk pregnancies  

Some studies have been suggested to detect and 

manage high risk pregnancy during the antenatal or 

intrapartum period. These interventions include the 

assessment of fetal well-being by taking into 

consideration measures like fetal movement, fetal 

heart rate pattern, and/or growth; and feto-placental 

and/or uteroplacental circulatory dynamics. There has 

been no recognized criterion to differentiate between 

a ‘high’ or ‘low’ risk pregnancies.  

 

The maternal circumstances commonly correlated 

with adverse perinatal outcomes involve conditions 

like diabetes (chronic and gestational), hypertensive 

disorders (chronic hypertension and pre-eclampsia) 

and cardiac, renal, autoimmune and thrombophiliac 

disorders [15]. Fetal settings related to ‘high risk’ 

pregnancy involve fetal growth restriction, and 

placental insufficiency [16]. Doppler velocimetry is 

considered an important method to check fetal 

wellbeing in cases of intrauterine growth restriction 

(IUGR). It provides information on fetal and 

placental cardiovascular function on the basis of the 

blood flow dynamics measured in uterine, umbilical 

and fetal arteries [17]. 

 

A published Cochrane study included sixteen studies 

and involving more than ten thousands newborns 

showed that the fetal and umbilical artery Doppler 

ultrasound in high risk pregnancies can reduce the 

perinatal mortality by about twenty nine percent, 

when obstetric services were in place to ensure safe 

and timely delivery of the baby when needed. on the 

other hand, Analysis of the uterine artery Doppler 

may recognize compromised fetuses at risk of 

stillbirth, especially in cases of placental 

underperfusion associated with preeclampsia and/or 

growth restriction; but studies does not show its 

effectiveness of subsequent intervention to prevent 

stillbirths. 

 

A study recommended a reduction of about twenty 

nine percent in stillbirths for high risk pregnancies if 

these are identified, it should be followed by Doppler 

velocimetry of fetal and umbilical arteries and 

managed with the appropriate intervention.  

 

However, the result for reduction in stillbirths was 

statistically insignificant. It was found that the overall 

quality for the pooled studies for still births was 

‘low’. This is believed due to quality of methods of 

sequence generation and allocation concealment was 

inadequate in some of the included studies. So, the 

study proposed to take reduction in perinatal 

mortality as a proxy for reduction in stillbirths. It is 

critical to take into consideration that Doppler 

ultrasound is used as a diagnostic assessment method 

and the clinical outcomes depend on availability of 

and implementation of timely interventions such as 
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early delivery e.g. via caesarean sections. 

 

Fetal movement counting is considered a simple, 

inexpensive and one of the old method to assess the 

condition of the baby during pregnancy and is 

considered to be an indirect measure of central 

nervous system integrity [18]. The fetal movements 

in the uterus can be felt by the mothers from around 

sixteen to twenty weeks of gestation. A decrease in 

fetal movements is linked with reduction in 

oxygenation, which may lead to fetal growth 

compromise or stillbirth. A published review on 

twenty-four Western studies showed that reduced 

fetal movements were linked to adverse pregnancy 

outcomes, both in high and low risk pregnancies 19. 

So, the reduction in fetal movements could be an 

indication of fetal compromise or impending fetal 

demise. There are other causes of reduced fetal 

movements including but not limited to decreased 

amniotic fluid, drugs, sedatives and sleep state in the 

fetus [17]. Another published Cochrane study by 

Mangesi and Hofmyer, used four randomized 

controlled trials and including more than seventy one 

thousands females, did not find any significant 

evidence to recommend in favor or against routine 

fetal movement monitoring in unselected or high risk 

pregnancies. 

 

In the developing countries, the advanced facilities 

are usually not available, fetal movement monitoring 

could be feasible; however its use is currently not 

supported by scientific evidence. A study graded the 

current evidence as ‘very low’ which means that 

there is not sufficient evidence to include this 

intervention in the LiST model. But it important to 

study this simple and oldest intervention in more 

depth to check if it is helpful to diagnose and follow 

high risk pregnancies in the developing countries. 

 

CONCLUSIONS: 

Intrauterine growth restriction (IUGR) is the 

inhibition of fetal growth and failure of the fetus to 

maintain its growth [1]. There has been a significant 

association between stillbirth and fetal growth 

restriction [2]. It is estimated that about thirty million 

newborns per year suffers from intrauterine growth 

restriction in developing countries The causes and the 

risk factors for stillbirth and IUGR are similar [3,4]. 

To avoid complications associated with intrauterine 

growth restriction, it is essential to notice the 

condition and once noticed, take the appropriate 

actions to asses fetal well being in association with 

proper interference in case of fetal distress (for 

example early delivery) The detection and 

management of IUGR using maternal BMI screening, 

symphysis-fundal height measurement and targeted 

ultrasound may be effective method of reducing 

IUGR related stillbirths. So far there are no no 

studies available to check the effect of these methods. 

Based on the expert opinion of experts in the field, 

this combinateion combined with effective 

management could decrease IUGR related 

antepartum and intrapartum stillbirth by twenty 

percent each. 

 

The doppler velocimetry of umbilical and fetal 

arteries for surveillance of diagnosed high risk 

pregnancies could lead to a decrease of twenty nine 

percent (95 % CI 2% to 48 %) in perinatal mortality. 

The direction of effect on the incidence of stillbirths 

was also similar but statistically insignificant [RR 

0.65, 95 % CI 0.41-1.04]. Studies recommend an 

estimate reduction of twenty nine percent (95 % CI 

2% to 48%) in stillbirths for inclusion in the Lives 

Saved Tool on the basis of rules developed by Child 

Health Epidemiology Reference Group. Overall, 

there is insufficient amount of studies  to recommend 

fetal movement counting. More studies are needed to 

check this method particularly in developing 

countries. 
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