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Abstract 

Fetal Growth Restriction (FGR) represents a pathophysiological 

condition in which a fetus is restricted from reaching its genetically 

determined size. This distinguishes a FGR fetus from another who is 

simply small for gestational age (SGA) based on its genetic make-up.  

Identifiable causes of FGR include intrauterine infections and maternal 

illnesses, but most cases are idiopathic. In the majority of cases, 

placental insufficiency, and decreased nutrient transfer to the fetus are 

hallmark pathophysiological features. FGR occurs in 3% to 10% of all 

pregnancies. FGR fetuses have significantly elevated risks of 

intrauterine fetal demise, neonatal mortality, and short and long term 

complications.  

The Aim of the Work: To evaluate the effect of sildenafil on 

Doppler velocity indices, in patients with placental insufficiency and 

fetal growth restriction. 

Fetal growth restriction (FGR) is an important cause of perinatal 

morbidity and mortality. The accurate assessment of fetal growth 

during pregnancy is difficult, but recent advances have improved this 

important aspect of obstetric care with positive implications for 

antenatal patients and their babies.  

 The term „small for gestational age„(SGA): defines an infant 

that has failed to achieve a weight threshold (usually defined as the 

10th percentile). Normal fetal growth is dependent on intrinsic 

(genetic) and extrinsic (placental and maternal) factors. A failure of any 

or a combination of these factors will impair growth in affected fetuses. 

The identification of the specific cause of FGR prior to delivery is 

essential because clinical management, parental counseling and 

pregnancy outcome are linked to the etiology. 

 To achieve optimal fetal growth, adequate blood flow in 

uteroplacental vascular function is essential. Abnormal vasculature 

adaptation, resulting in aberrant blood flow, has been implicated as a 

possible cause of (FGR). 

 Keywords: PE: Preeclampsia; PI : Pulsatility index; PIH: 

Pregnancy induced hypertension;  PSV : Peak systolic velocity 
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INTRODUCTION 

 

    Fetal Growth Restriction (FGR) represents a pathophysio-

logical condition in which a fetus is restricted from reaching its 

genetically determined size. This distinguishes a FGR fetus from 

another who is simply small for gestational age (SGA) based on 

its genetic make-up (Platz and Newman, 2008). Identifiable 

causes of FGR include intrauterine infections and maternal 

illnesses, but most cases are idiopathic. In the majority of cases, 

placental insufficiency, and decreased nutrient transfer to the 

fetus are hallmark pathophysiological features (Platz and 

Newman, 2008). FGR occurs in 3% to 10% of all pregnancies 

(Palo, 1992). FGR fetuses have significantly elevated risks of 

intrauterine fetal demise, neonatal mortality, and short and long 

term complications (Rosenberg, 2008). 

       Current clinical management consists of close monitoring of 

fetal growth rates and well being. Preterm delivery is indicated 

when fetal growth or well being become so poor that the risks of 

intrauterine fetal demise are greater than the risks of prematurity 

(Turan et al., 2008). 
      Currently, there are no specific evidence-based therapies for 

severe early-onset fetal growth restriction. Nonspecific 

interventions include primarily the lifestyle modifications of 

reduced work, stopping work, stopping aerobic exercise, rest at 

home and hospital admission for rest and surveillance. Although 

these widely accepted interventions are not based on evidence 

from randomised controlled trials, they are used in the belief that 

rest will reduce the steal by the glutei and quadriceps from the 

uteroplacental circulation. Preliminary evidence supports further 

investigation of calcium channel blockers, but not l-arginine, to 

improve fetal growth (Winer et al., 2009). 

    Reduced flow and increased resistance in uterine and 

umbilical arteries, indicative of reduced uteroplacental flow in 

pregnancies with fetal growth restriction, have been documented 
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by noninvasive Doppler ultrasound velocimetry (Bower et al., 

1998). 

     Moreover, increased circulating phosphodiesterase (PDE) 

activity is suspected in women with preeclampsia (Miller et al., 

2009). In pregnancies with fetal growth restriction, and without 

preeclampsia, a reversible increased myometrial arterial tone by 

phosphodiesterase inhibition has been reported in vitro (Wareing 

et al., 2006). 

     Sildenafil citrate is a selective inhibitor of cyclic guanosine 

mono-phosphate (cGMP)–specific phosphodiesterase (PDE)-5 

and enhances the relaxation and cyclic guanosine mono-

phosphate (cGMP) accumulation elicited by exogenous and 

neural-released nitric oxide in corpus cavernosum (Ballard et al., 

1998).  

    Sildenafil citrate increases uterine blood flow and potentiates 

estrogen-induced vasodilation (Zoma et al., 2004). 

Furthermore, Sildenafil citrate can improve fetoplacental 

perfusion in pregnancies complicated by intrauterine growth 

restriction. It could be a potential therapeutic strategy to improve 

uteroplacental blood flow in pregnancies with fetal growth 

restriction (FGR). 
           A study investigated the effect of Sildenafil citrate on 

uteroplacental perfusion in FGR pregnancies and concluded that 

Sildenafil 25-50 mg was associated with significant changes in 

the fetoplacental Doppler flow velocimetry waveforms, as 

compared to controls. This hypothesis stems from the similarities 

between the pathophysiology associated with preeclampsia and 

FGR due to a relative placental hypoperfusion. The study showed 

that FGR pregnancies treated with Sildenafil showed significant 

improvements in umbilical and middle cerebral arteries Doppler 

velocimetry (Dastjerdi et al., 2012). That study also showed that, 

two hours after tablet ingestion, one patient in the Sildenafil and 

two patients in the placebo group expressed headache and one 

patient in the placebo group reported flushing but there was no 


