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INTRODUCTION 

Intrauterine growth restriction (IUGR) has been defined 

as the rate of fetal growth that is below normal in light of 

the growth potential of a specific infant as per the race 

and gender of the fetus.1 It has also been described as a 

deviation from or a reduction in an expected fetal growth 

pattern and is usually the result of innate reduced growth 

potential or because of multiple adverse effects on the 

fetus. The “normal” neonate is the one whose birth 

weight is between the 10th and 90th percentile as per the 

gestational age, gender and race with no feature of 

malnutrition and growth retardation. The terms “IUGR” 

and “small for gestational age (SGA)” have been used 

1Department of Obstetrics and Gynecology, Vivekananda Institute of Medical Sciences, Kolkata, West Bengal, India 
2Department of Anaesthesiology, ICARE Institute of Medical Sciences and Research, Banbishnupur, Purba Medinipur, 

Haldia, West Bengal, India 
3Department of Radiology, 4Department of Biochemistry, Vivekananda Institute of Medical Sciences, Kolkata, West 

Bengal, India 
5Department of Pharmacology, ICARE Institute of Medical Sciences and Research, Banbishnupur, Purba Medinipur, 

Haldia, West Bengal, India 

 

Received: 23 December 2017 

Accepted: 24 January 2018 

 

*Correspondence: 

Dr. Arup Dasgupta, 

E-mail: dradasgupta2015@yahoo.com 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Background: Intrauterine growth restriction (IUGR) is defined as fetal growth less than the normal growth potential 

of a specific infant because of genetic or environmental factors. Fetal growth restriction or intrauterine growth 

restriction is one of the leading causes of perinatal mortality and morbidity in newborns. Fetal growth restriction is a 

complex multifactorial condition resulting from several fetal and maternal disorders. Objective of present study was 

to find out incidence of IUGR and assessment and evaluation of different important changes in IUGR. 

Methods: Women who attended the Obstetric OPD in their 1st trimester of pregnancy and those who were thought 

would be able to visit the antenatal clinic for their fortnightly check-up regularly were screened for intrauterine foetal 

growth retardation. Women with irregular and uncertain menstrual history and where the 1st trimester USG foetal 

crown rump length did not corroborate with the menstrual gestational age were excluded from this study.  

Results: Incidence of IUGR was 18.2% and 84% were found to be asymmetrical. IUGR was found to be double 

among primigravids and women above 30 years. It had been observed that IUGR was associated with certain 

conditions like short stature (52%), pregnancy induced hypertension (24%) and anaemia (12%). 

Conclusions: Thus, early USG screening along with robust screening for maternal BMI, nutritional status, and 

anaemia can assist the obstetric team in providing early diagnosis, prompt intervention, and better outcome in 

pregnancy with fetal growth restriction. 
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synonymously in medical literature, but there exist small 

differences between the two. SGA definition is based on 

the cross-sectional evaluation (either prenatal or 

postnatal), and this term has been used for those neonates 

whose birth weight is less than the 10th percentile for that 

particular gestational age or two standard deviations 

below the population norms on the growth charts, and the 

definition considers only the birth weight without any 

consideration of the in-utero growth and physical 

characteristics at birth.1 Small gestational age (SGA) 

refers to weight below the 10 percentile for gestational 

age, corrected for parity and gender, as per the population 

growth charts. It can be further classified as:2 

• Moderate: Birth weight in the 3 to 10 percentiles (or 

5th to 10th centile) 

• Severe: Birth weight less than 3 percentile (or <5th 

centile) 

Ponderal Index (PI) is also used to determine the degree 

of fetal malnutrition. It is defined as the ratio of body 

weight to length expressed as  

PI= [weight (in g) x 100) ÷ (length (in cm)3].  

PI of less than 10 percentile reflects fetal malnutrition; PI 

of less than 3 percentile indicates severe fetal wasting.3 

An IUGR is a clinical definition and applies to neonates 

born with clinical features of malnutrition and in-utero 

growth retardation, irrespective of their birth weight 

percentile.4,5  

The incidence of fetal growth restriction varies depending 

upon the population residing in the developing and 

developed countries with an incidence rate of 6-30% to 2-

5% in these countries, respectively.6,7 The highest rate of 

prevalence of fetal growth restriction is found in Asia, 

particularly in Southeast Asia, followed by Africa and 

Latin America.8,9  

METHODS 

This study on IUGR was conducted in the Department of 

Obstetrics and Gynaecology of a tertiary care teaching 

hospital, Kolkata. Women who attended the Obstetric 

OPD in their 1st trimester of pregnancy and those who 

were thought would be able to visit the antenatal clinic 

for their fortnightly check-up regularly were screened for 

intrauterine foetal growth retardation. Women with 

irregular and uncertain menstrual history and where the 

1st trimester USG foetal crown rump length did not 

corroborate with the menstrual gestational age were 

excluded from this study.  

A meticulous history was taken. Enquiry was made 

regarding socio-economic status, addition, contraceptive 

used and working habits of the pregnant women. 

Menstrual history includes first date of last menstrual 

period, cycle, flow, duration and regularity. Obstetrical 

history highlighted history of abortion, stillbirth, neonatal 

death, previous birth weight, any complication of the 

mother including previous pregnancies, during and after 

delivery. 

Assessment of period of gestation i.e. attitude, 

presentation of foetus, foetal heart sound were done in 

each antenatal visit, height of fundus and grith of 

abdomen in centimetres were measured from 20 and 30 

weeks respectively, every fortnightly. Ultrasonographic 

obstetrical examination was done in the first trimester to 

confirm the gestational period and subsequently at 16, 24, 

28, 32 and 36 weeks of gestation to measure the 

biparietal diameter, head and abdominal circumference 

and amount of liquor amni.  

Monitoring of foetal growth was done clinically by 

noting the maternal weight gain, height of uterus and 

girth of abdomen by ultrasonography. Decision regarding 

delivery was taken in between 36-38 weeks depending on 

certain jeopardy of fetoplacental unit with special 

consideration to pediatric attention and monitoring 

system during labor. 

RESULTS 

Total number of deliveries in 9 months study period was 

1118 and total number of IUGR cases was 203 with the 

incidence of 18.25% of IUGR cases. Twenty five cases of 

IUGR thus diagnosed were taken up for this study and 

another 25 cases of normal pregnancy were studied as 

control. Present study showed 4 (16%) symmetrical and 

21 (84%) asymmetrical growth retardation.  

Table 1: Age distribution in IUGR and control cases.  

Age group 
IUGR cases 

(n=25) 

Control 

(n=25) 

Below 19 years 4 (16%) 2 (8%) 

20-25 years 4 (16%) 12 (48%) 

26-30 years 13 (52%) 9 (36%) 

31 years and above 4 (16%) 2 (8%) 

Highest incidence of IUGR was among 26-30 years of 

age group and majority of the normal pregnancies (48%) 

were observed in 20-25 years age group (Table 1). 

Table 2: Distribution of parity in IUGR and control 

cases.  

Age group 
IUGR cases 

(n=25) 

Control 

(n=25) 

Primigravida 18 (72%) 10 (40%) 

Second Gravida 2 (8%) 10 (40%) 

Third gravida 2 (8%) 3 (12%) 

Fourth garvida and above 3 (12%) 2 (8%) 

It was observed that primigravid, teenage and elderly 

(more than 30 years) women had double risk of 

developing IUGR when compared to control group. 
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Foetal growth restriction was maximum among 

primigravida (Table 2). 

Table 3: Incidence of IUGR in relation to height of the 

women.  

Height in Cms IUGR cases (n=25) 

Below 151 13 (52%) 

151 -160 11 (44%) 

Above 160 1 (4%) 

Foetal growth restriction was maximum 13 (52%) among 

women height less than 151 cms (Table 3). 

Table 4: Analysis of significant present history in 

IUGR and control cases. 

Causes  
IUGR cases 

(n=25) 

Control 

(n=25) 

1st trimester bleeding P/V 1 (4%) - 

PIH 6 (24%) - 

Anaemia 3 (12%) - 

Heart disease  1 (4%) 1 (4%) 

APH 1 (4%) - 

Abnormal presentation  2 (8%) - 

Multiple pregnancy  2 (8%) - 

Total 16 (64%) - 

 

Table 5: Analysis of weight gain in IUGR and Control cases in Kilograms. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

13-16 18 0.5-1 0.8 25 0.5-1.5 1.1 

17-20 20 0.5-2.5 1.2 25 0.5-2.5 1.4 

21-24 22 1-2.5 0.9 25 1-2 1.2 

25-28 23 0.5-2.5 0.9 25 0.5-2.5 1.2 

29-30 25 0-1.5 0.4 25 0.5-1.5 0.8 

31-32 25 (-) 0.5- 1.5 0.2 25 0.5-1 0.6 

33-34 24 0-1.5 0.6 25 0.5-1 0.5 

35-36 23 0-1.5 0.8 24 0-1 0.6 

37-38 20 0-0.5 0.5 21 0-0.5 0.4 

39-40 16 (-) 0.5-1 0.2 12 (-) 0.5-1 0.3 

Total   6.5  8.1 

 

Significant predisposing factors in present pregnancy 

were detected in 64% cases of IUGR against only 4% in 

control (Table 4). Significant past and family history was 

present in 52% of IUGR cases against 8% in control. 

Majority (44%) of IUGR cases were found among low 

middle income group in the present study. Mean booking 

weight in IUGR group was (44.4 kgs), significantly 

higher than control cases.  

Total mean weight gain with treatment in IUGR group 

was 6.5 Kg from first visit in 1st trimester till delivery 

(Table 5). An overall improvement was noted in foetal 

growth by late 3rd trimester with relative increase in 

symphisis fundal height (Table 6) and girth of abdomen 

(Table 7). 

 

Table 6: Analysis of symphysis fundal height (in cms) in relation to gestation period in IUGR and Control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

20-21 20 12-17 14.2 25 12-18 14.8 

22-23 22 12-19 16.1 25 12-22 16.92 

24-25 23 14-19 19.2 25 15-22 19.57 

26-27 24 14-21 20.6 25 15-25 21.4 

28-29 25 16-21 20.7 25 17-25 23.2 

30-31 25 17-22 21.3 25 19-29 26.4 

32-33 25 18-23 22.4 25 20-31 28.7 

34-35 24 20-26 23.7 25 22-32 30.5 

36-37 20 20-27 24.1 24 24-34 31.2 

38-39 18 21-28 25.6 20 25-35 30.5 

40-41 16 21-27 25.2 12 25-34 30.3 
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Table 7: Analysis of abdominal girth (in cm) in relation to gestational period in IUGR and control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

30-31 25 68-84 78.6 25 69-85 82.5 

32-33 25 71-87 82.8 25 73-92 87.1 

34-35 24 72-92 88.1 25 77-97 91.2 

36-37 20 75-96 89.7 24 83-99 93 

38-39 18 77-98 89.1 20 85-98 93 

40-41 16 77-97 91.4 12 85-99 93.2 

Table 8: Ultrasonographic measurement of crown-rump length (in mm) of foetuses in 1st trimester in IUGR and 

Control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

10 9 28.8-37.2 33.02 5 29.2-37.7 33.83 

11 6 44.6-47.8 46.32 11 43.1-49.5 46 

12 10 55.6-60.8 56.88 9 53.5-61.4 57.67 

 

Measurement of symphysis-fundal height showed 

significant difference among IUGR and control group 

(Table 6). 

Measurement of girth of abdomen did not show any 

significant difference between IUGR and control group 

(Table 7). 

There was no difference of CRL in 1st trimester of 

pregnancy in IUGR and control cases (Table 8). 

Difference of BPD was observed more from 28 weeks of 

gestation in IUGR cases (Table 9). Even relative 

improvement in USG abdominal circumference 

measurement at 36 weeks was observed. 

 

Table 9: Analysis of USG measurement of foetal biparietal diameter (in cms) in IUGR and control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

16 19 2.9-3.3 3.06 25 2.9-3.5 3.10 

24 22 5.4-6.2 5.87 25 5.5-6.4 6.03 

28 23 6.8-7.6 7.05 25 7.2-8.1 7.82 

32 25 7.4-8.2 7.94 25 7.9-8.6 8.41 

36 23 8.1-8.5 8.38 24 8.2-9.5 8.83 

Table 10: Analysis of USG measurement of foetal head circumference (in cms) in IUGR and control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

16 18 8-12.3 10.1 25 8.2-12.1 10 

24 22 14.3-19.7 16.8 25 15.8-18.3 17.1 

28 23 18.7-25.4 22.6 25 22.7-26.1 24.7 

32 25 24.2-28.1 26.2 25 26.1-29.3 27.2 

36 23 27.8-32.3 30 24 29.4-35.1 32.3 

 

No significant difference was observed in head 

circumference measurement in IUGR and Control cases 

(Table 10). 

Abdominal circumference was found to be less in IUGR 

group than control cases from 28 weeks onwards in serial 

USG examination (Table 11). 
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Table 11: Analysis of USG measurement of foetal abdominal circumference (in cms) in IUGR and control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

16 18 10.3-13.7 12 25 10.2-13.8 12.1 

24 22 16.8-21.1 18.6 25 16.6-21.5 18.8 

28 23 18.4-23.7 21.2 25 24.5-28.6 26 

32 25 20.8-25.2 22.5 25 27.2-33.4 29.2 

36 23 23.8-30.5 26.4 24 28.8-35.3 32.5 

Table 12: Analysis of USG measurement of foetal femoral length (in CMs) in IUGR and control cases. 

Gestational 

week 

IUGR±Complications (n=25) Control (n=25) 

No. of observations Range Mean No. of observations Range Mean 

16 18 2.3-2.6 2.53 25 2.4-2.6 2.52 

24 22 4.1-4.3 4.21 25 4.2-4.3 4.25 

28 23 4.5-5.1 4.85 25 4.9-5.2 5.05 

32 25 5.5-6.1 5.83 25 6-6.3 6.15 

36 23 5.7-6.6 6.3 24 6.9-7.1 7 

 

Femur length was found to be shorter in IUGR group 

than control cases after 32 weeks gestation. A gradual 

increase in femur length till 36 weeks was noted in 

normal pregnancy (Table 12). 

Earliest detection of oligohydramnios and suspicion of 

IUGR was possible at 16 weeks. Earliest diagnosis of 

IUGR was done at 28 weeks, but majority (64%) were 

diagnosed between 32-34 weeks. Vaginal delivery was 

conducted in 32% of IUGR cases and LSCS in 68%, out 

of which 52% were delivered electively. Caesarean 

section rate was 2.5 times more in IUGR group as 

compared to control for obvious reasons. 

 

Table 13: Analysis of birth weight and sex of IUGR and control cases. 

 
Weight of neonate in Kgs 

Range Mean 
Sex 

2 or less 2.1-2.5 More than 2.5 Male Female 

IUGR cases (n=25) 4 (16%) 17 (68%) 4 (16%) 1.25-2.85 2.21 8 (32%) 17 (68%) 

Control cases (n=25) - - 25 (100%) 2.5-3.3 2.88 14 (56%) 11 (44%) 

 

 

Figure 1: Small placenta weighing 350 gms in an 

IUGR pregnancy. 

 

Figure 2: Microscopic examination shows normal 

placental histopathological features in an IUGR 

pregnancy. 
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Majority of IUGR babies (68%) weighed between 2.1-2.5 

Kgs with a range of 1.25-2.85 Kg, whereas control 

normal babies weighed 2.5 -3.3 Kgs. The range and mean 

of birth weight of IUGR babies show lower value than 

the control group. The interesting feature is the 

appreciable high incidence of female babies in IUGR 

pregnancy (Table 13). In IUGR group majority (64%) of 

placenta were below 300 gm, with mean weight of 295 

gm; whereas control group had mean placental weight of 

510 gms. Mean weight of placenta of IUGR babies were 

significantly low as compared to control group. In IUGR 

group perinatal mortality was 2 (8%), whereas in normal 

pregnancy there was no perinatal death.  

DISCUSSION 

Intrauterine growth restriction (IUGR), which 

predisposes the child to metabolic disturbances during the 

neonatal period and to alterations in somatic and 

neurocognitive development during childhood, is one of 

the main public health problems in developing 

countries.10,11 It is also responsible for diseases that affect 

adults, such as cardiovascular disorders, hypertension, 

and non–insulin-dependent diabetes.12 The IUGR rate in 

developing countries is six times higher than in 

developed ones, and it is estimated that 23.8% of all 

newborn infants, ~30 million, are born with IUGR every 

year worldwide.13  

In the present study asymmetrical IUGR was found in 

84% cases. Barker DJ, et al (1989) reported 70% 

asymmetrical IUGR babies.14 So majority of the IUGR 

babies were found to be asymmetrical having better 

prognosis and better future. Incidence of low birth weight 

babies is 16.8% in some studies in India.15 Primiparity is 

an independent risk factor for intrauterine growth 

restriction.16 This coincides with our present study 

analysis where most pregnant women with IUGR were 

primigravidae (72%).  

Fetal growth restriction or intrauterine growth restriction 

(IUGR) cannot be termed into a specific disease entity 

per se, but it is rather a complex multi-factorial condition. 

It is manifested as a result of several fetal and maternal 

disorders.17 The factors affecting fetal growth restriction 

are the nature of the etiological agents and the duration of 

gestation.18 These factors can be classified into maternal, 

fetal, placental, and environmental factors. The maternal 

factors consist of preeclampsia, diabetes mellitus, and 

heart diseases. The fetal factors include aneuploidy, 

chromosomal abnormalities, and multiple gestation. The 

placental factors comprise placenta previa, placenta 

accreta, abruptio placentae, and finally theenvironmental 

factors, such as smoking, drugs, maternal malnutrition, 

illiteracy and low socio-economic status are involved in 

fetal growth restriction.19,20 The fetal growth restriction 

makes the fetus more prone to perinatal morbidity and 

mortality due to the failure of a fetus to attain its 

complete growth potential.21 It also increases its risk for 

long term consequences, such as coronary heart disease, 

type-2 diabetes mellitus, hypertension, and metabolic 

syndrome.22,23 Therefore, having knowledge of 

predisposing extrinsic factors may help in early 

diagnosis, prompt intervention and better management, 

which can ultimately lead to good obstetric care during 

fetal growth restriction. 

Szentpéteri I et al conducted a study to describe placental 

gene expression patterns of endoglin in pregnancies with 

Intrauterine Growth Restriction (IUGR) compared to 

normal pregnancies.24,25 IUGR newborns have typical but 

varied clinical features.26  

Gestational age is difficult to determine as the physical 

criteria are often unreliable when used alone but 

reliability improves along with neurologic assessment, 

especially in the absence of neurological insults.5 These 

newborn are faced with many problems after birth. 

Severely affected IUGR infants, deprived of oxygen and 

nutrients, may have difficult cardiopulmonary transition 

with perinatal asphyxia, meconium aspiration, or 

persistent pulmonary hypertension. Immediate neonatal 

complications include hypothermia, hypoglycemia, 

hyperglycaemia, hypocalcaemia, polycythaemia, 

jaundice, feeding difficulties, feed intolerance, 

necrotizing enterocolitis, late onset sepsis, pulmonary 

haemorrhage and so on.5 Katz et al in a pooled analysis of 

20 cohorts (total population 2015019 live births) from 

Asia, Africa, and Latin America studied the mortality risk 

in preterm and small for gestational age infants in low 

income and middle income countries.27 

Kramer et al, in their systematic review of 16 RCTs and 

quasi experimental studies on balanced energy protein 

supplementation to pregnant women reported reduction in 

incidence of SGA (RR 0.66, 95% CI 0.49-0.89), 

stillbirths (RR 0.62, 95% CI 0.40-0.98) and improved 

birth weight (Mean difference of 73g, 95% CI 30-117).28 

Cochrane systematic review of 21 RCTs on multiple 

micronutrient supplementation to pregnant women in 

comparison with two or fewer micronutrients resulted in 

a significant effect on low birth weight (RR 0.88, 95% CI 

0.85-0.91), SGA (RR 0.89, 95% CI 0.83-0.96) and 

preterm birth (RR 0.97, 95% CI 0.94-0.99).29  

Significant past medical history was found in 52% of the 

IUGR group in comparison to 8% in control group, 24% 

of foetal growth retardation cases had history of 

infertility. Ghazi et al also observed increase incidence of 

IUGR among pregnant women with history of infertility, 

which corroborates with finding of present cases. 

According to Sharma SR et al and Villar J et al IUGR is 

found commonly in low income group.30-32  

Fundal height traditionally measured in relation to 

umbilicus and xiphisternum is of little value in predicting 

the fetal growth. Some workers have found that 

symphysis fundal height (SFH) measurements could be 

useful in screening pregnancies for growth retardation. In 
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the present study fundal height measurement showed 

more positive diagnostic value than abdominal girth, this 

finding is in accordance with the findings of Mathai and 

Indira.33,34 

USG is a very important investigation in diagnosis and 

monitoring of IUGR. BPD was found to lag behind in 

IUGR group than that of control group from 28 weeks 

onwards in the present study. The head circumference 

followed the same pattern of growth like BPD in both 

IUGR and normal group. The present study corroborates 

with the findings of Campbell.35 Significant decrease in 

abdominal circumference was observed in the present 

study in the IUGR group it was 26.4 cms at 36 weeks 

when compared to control group of normal pregnancies 

(32.5 cms); whereas earliest difference was observed at 

28 weeks, it became significant at 32 weeks. This 

observation correlates well with the findings of Chitty LS 

et al, who could diagnose 87% of IUGR at 32 weeks by 

USG abdominal circumference alone.36  

Vaginal delivery was conducted in 32% of the IUGR 

cases and lower segment caesarean section in 68%, out of 

which 52% were delivered electively, in control group 

there were only 12% elective caesarean sections. In the 

present study only 4 babies (16%) were of less than 2 

Kgs weight, out of which 2 (50%) died and survived 

50%. In IUGR group majority (64%) of placenta were 

below 300 gms, with mean weight of 295 gms, whereas 

control group had mean placental weight of 510 gms, 

which conforms with the observation of Fox.37  

CONCLUSION 

Incidence of IUGR was 18.2%, in the present study 84% 

found to be asymmetrical. Foetal growth retardation was 

found to be double among primigravids, teenage and 

women above 30 years. In this study ultrasonographic 

abdominal circumference and HC/AC ratio were found to 

be of immense importance in monitoring IUGR.  In this 

study earliest suspicion by detecting oligohydramnios at 

16 weeks were possible by USG, otherwise early 

diagnosis of growth retardation was done at 28-30 weeks 

of gestation, by and large IUGR was diagnosed clinically 

by measuring the fundal height, and by detecting 

remarkable less amount of liquor. Female babies were 

found to be more (68%) among IUGR series. Placenta in 

IUGR group was significantly lighter in weight than the 

control group. Measures to reduce the incidence of IUGR 

should include the establishment of public policies that 

are properly directed during pregnancy health check-up. 

Poor socioeconomic status, poor care of the girl child, 

medical and obstetric disorders complicating pregnancy 

contribute to a significant proportion of IUGR in 

developing countries. Of late genetic factors affecting the 

mother, placental and fetus are increasingly reported. 

Finally, long-term follow-up of these growth retarded 

children is important in order to assess the success of any 

management programme. 
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