


Defintion:  

FGR is defined as failure of the 
fetus to achieve its genetic  
growth potential.  

It will result in delivery of a 
fetus that is small for gestational 
age (SGA).    



 



 SGA means that 

the weight of the fetus is less than the tenth 
centile for its gestation.  

 

The terms SGA and FGR are not synonymous. 

It is important to remember that most SGA 
fetuses are constitutionally small and are  

are not compromised.  



 



Intrauterine growth restriction (IUGR) 
indicates that there is a pathological process 
that restricts the growth rate of the fetus.  

  

Consequently, some FGR fetuses may  

not actually be SGA, but nevertheless will 

have failed to fullfil their growth potential. 



 



Aetiology: 
Causes of FGR are classified into two main categories: 

intrinsic growthfactors that directly affect the   

potential of the fetus and external influences that 

reduce the support for fetal growth. Chromosome 

abnormalities, genetic syndromes and fetal 

infections can alter intrinsic fetal growth 
potential. 

that affect fetal growth canExternal influences  

be subdivided into maternal systemic factors and 

placental insufficiency. 



Maternal under-nutrition is globally the major 

cause of FGR. Low maternal oxygen saturation, which 
can occur with cyanotic heart disease or at high  

altitude, will reduce fetal PO2 levels and fetal 

metabolism. 

  

Smoking, by increasing the amount of 

carboxyhaemoglobin in the maternal circulation, 

effectively reduces the amount of oxygen available to 

the fetus, thus causing FGR. 

 



A wide variety of drugs other than tobacco can affect  

fetal growth including alcohol and cocaine, probably  

through multiple mechanisms affecting fetal enzyme 

systems, placental blood flow and maternal substrate  

levels.  

In developed countries, the most common cause of  

FGR is poor placental function secondary to  

to inadequate trophoblast invasion of the spiral 

arteries. This results in reduced perfusion of the 

intracotyledon space which in turn leads to abnormal 

development of the terminal villi and impaired 

transfer of oxygen and nutrients to the fetus. 



Less frequently, reduced perfusion can occur from 
other conditions such as maternal sickle cell disease 

and antiphospholipid antibody syndrome .  

Multiple pregnancy usually results in a sharing of  

of the uterine  vascularity, which causes a relative  

reduction in the blood flow to each placenta.  

On the fetal side of the placental circulation,  

abnormalities of the umbilical cord, such as single  

umbilical artery, are associated with FGR.  

as are the intraplacental vascular connections found 

in monochorionic twinning. 



Pathophysiology:  
FGR is frequently classified as symmetrical or 

small fetuses are  Symmetricallyasymmetrical. 
normally associated with factors that directly impair 

fetal growth, such as chromosomal disorders and 

fetal infections.  

  

growth restriction is classically Asymmetrical  

associated with uteroplacental insufficiancy which 

leads to reduced oxygen transfer  to the fetus and   

impaired excretion of carbon dioxide by the placenta.  



A fall in PO2 and a rise in pCO2 in the fetal blood  

induces a chemoreceptor response in the fetal carotid  

bodies with resulting vasodilatation in the fetal brain,  

myocardium and adrenal glands, and vasoconstriction 

in the kidneys, splanchnic vessels, limbs and  

subcutaneous tissues.  

 

 The liver circulation is also severely reduce.  

Normally, 50% of the well-oxygenated blood in the  

umbilical vein passes to the right atrium through the 

ductus venosus, eventually to reach the fetal brain, 

with the remainder going to the portal circulation 

in the liver.  





When there is fetal hypoxia, more of the well - 

oxygenated blood from the umbilical vein is diverted  

through the ductus venosus, which means that the liver 
receives less.   

  

The result of all these circulatory changes is an  

asymmetrical fetus which relatively brain spairing,  

reduced abdominal girth and skin thickness.  

  

The vasoconstriction in the fetal kidney results in  

impaired urine production and oligohydramnios.  

The fetal hypoxaemia also leads to severe metabolic  

changes in the fetus reflecting intrauterine starvation.  



Chronic fetal hypoxia in FGR may eventually 

lead to fetal acidaemia, both respiratory and 

metabolic, which if prolonged can lead to intrauterine 

death if the fetus is not removed from its hostile 

environment. 

  

 FGR fetuses are especially at risk from profound 
asphyxia in labour due to further compromise of the   

utero-placental circulation by uterine contractions.  



 



 



Management:  
In brief, the detection of an SGA infant contains two 

elements: 

 First:  the accurate assessment of gestational 

age.  

Second:  the recognition of fetal smallness. 

Early measurement of the fetal crown–rump 

length before 13 weeks plus 6 days gestation or head 

circumference between 13 and 20 weeks remains 

the method of choice for confirming gestational age. 

 



Thereafter, the most precise way of assessing fetal 

growth is by ultrasound biometry (biparietal 
diameter, head circumference, abdominal  

circumference and femur length) serially at set time  

intervals (usually of 4 weeks and no less than     
2weeks).  

 

 

Serial ultrasound is better than single scan and it 
should be done for “ at risk” women.  



 

a. Biparietal diameter (BPD )and head circumference(HC)., b. femoral 
length (FL)., c. abdominal circumferance.  
 



When a diagnosis of SGA has been made, the 

next step is to clarify whether the baby is normal 

and simply constitutionally small or whether it is 

FGR. A comprehensive ultrasound examination 

of the fetal anatomy should be made looking for 

fetal abnormalities that may explain the size. 

Even if the anatomy appears normal, the presence of 

symmetrical growth restriction in the presence of a 

normal amniotic fluid volume raises the suspicion 

of a fetal genetic defect and the parents should be 

counselled accordingly. 

Amniocentesis and rapid fetal karyotyping should  

be offered.  



Features suspicious of uteroplacental insufficiency  

are an asymmetrically growth restricted fetus with  

a relatively small abdominal circumference, 
oligohydramnios and a high umbilical artery 
resistance.  

  

 



At present, there are no widely accepted treatments  

available for FGR related to uteroplacental 

insufficiency. 

 

 Obvious contributing factors, such as smoking,  

alcohol and drug abuse, should be stopped and  

the health of the women should be optimized. 

 

Low-dose aspirin may have a role in the prevention 

of FGR in high-risk pregnancies but is not effective 
in the treatment of established cases.  



When growth restriction is severe and the fetus is 

too immature to be delivered safely, bed rest in 
hospital is usually advised in an effort to maximize 

placental blood flow (limited evidence) 

  

The aim of these interventions is to gain as much  

much maturity as possible before delivering the 

fetus, thereby reducing the morbidity associated 
with prematurity.  

  



However, timing the delivery in such a way that  

maximizes gestation without risking the baby 

dying in utero demands intensive fetal surveillance. 

 



 



Umbilical artery Doppler wave  form analysis: 
A. normal. 
B. Absence flow during diastole. 
C. Reverse flow.   



The prognosis of FGR is highly dependent upon the 

cause, severity and the gestation at delivery. When 
FGR is related to a congenital  infection or  

Chromosomal abnormality, subsequent development 
of the child will be determined by the precise  

abnormality.  

Of babies with FGR secondary to uteroplacental 

insufficiency, some babies will suffer morbidity or 

mortality as a result of prematurity. For the survivors, 

the long-term prognosis is good with low incidences 

of mental and physical disability and most infants 

demonstrate ‘catch-up growth’ after delivery when 

feeding is established. 



A link between FGR and the adult onset of 

hypertension and diabetes has been established. It 

remains to be seen whether other associations will 
be found in the future.  


