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New technique for artificial lung maturation 

Direct intramuscular fetal corticosteroid therapy 
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Summary 

The aim of this study was to present a new technique of administration of antenatal corticosteroid therapy in order to cause fetal 
lung maturation. 

A single dexamethasone dose of 4 mg was applied directly to the fetal gluteal musculature by ultrasound-guided intramuscular 
injection 48 h before delivery. This technique of fetal corticosteroid therapy was applied in six cases. Our patients had high risk pre
gnancies (preeclampsia diabetes mellitus, intracranial hemorrhage, epilepsy, hyperthyreosis). The pregnancies were terminated in 
the mother's vital interest. The lecithin/sphyngomyelin (US) ratio was <1.5: 1. There were no procedure-related complications. The 
fetuses were delivered by cesarean, 48 hours later except for the vaginal delivery in the patient in which fetal death occurred in 
utero. In five cases an uneventful outcome of fetuses indicated that direct fetal corticosteroid treatment improved postnatal lung 
function in preterm fetuses. 

A new technique of corticosteroid application successfully prevents respiratory distress in preterm infants decreasing the risk of 
maternal complications. To our knowledge, this is the first report of fetal intramuscular corticosteroid therapy in the human popu
lation. 
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Introduction 

Pretenn labor is one of the major ethiological factors 
which give rise to neonatal morbidity and mortality. The 
leading cause of death and significant morbidity in 
preterm neonates is respiratory distress syndrome (RDS). 
Hyaline membranes were described in relationship with 
respiratory-associated deaths of the newborn in 1929 [l]. 
During the fifties presence of surfactant was proven in the 
foam of pulmonary oedema [2], and in the lung extract 
[3]. RDS has been known to be associated with surfactant 
deficiency since Avery and Mead's report in 1959 [4]. 

It is well known that surfactant is produced and secre
ted by type II epithelial cells in lung alveoli. It is compo
sed of a monolayer of phospholipid that stabilizes the 
alveoli and consequently prevents alveoli to collapse at 
low volumes. Although the production of surfactant is 
noticable starting with the 20th week of gestation, it is 
found in larger concentrations around the 32"d week, when 
for the first time the ratio of lecithin and sphingomyelin 
reaches one. 

Pulmonary maturity depends not only on the synthesis 
and secretion of adequate amounts of surfactant, but also 
on the development of sufficient gas exchange surface. 
The formation of competent structural matrix for airway 
and alveolar function with on adequate ratio of elastine 
and colagen increases lung compliance. Development of 
an endothelial and epithelial barrier is necessary for pul
monary functioning while the growth of lymphatic 
pathways allows efficient control of the fluid and protein 
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fluxes in and out of the lungs. Maturation of pulmonary 
metabolic activities such as antioxidant systems, is essen
tial for normal respiratory function. The pulmonary vascu
lar epithelium normally has vasoactive substance clea
rance pathways. 

In addition, other organ systems must function in 
concert to permit sufficient gas exchange. Maturity of the 
central nervous system and breathing musculature, as well 
as control of head position and pharyngeal musculature 
are obligatory for adequate postnatal lung function. 

Following Liggin's observation that fetal corticosteroid 
treatment results in early lung maturation in sheep, there 
were numerous clinical trials on that subject [5]. Antena
tal corticosteroid therapy given to the mother has impro
ved the outcome of the preterm infant by reducing the risk 
of respiratory distress syndrome (RDS) and other major 
causes of morbidity such as intraventricular hemorrhage 
and necrotizing enterocolitis. Many studies have subse
quently demonstrated that corticosteroids accelerate, in 
vitro and in vivo, the physiological, biochemical and 
morphological maturation of the fetal lung. The mechani
sms of action are complex, with different effects on lung 
morphology and biochemistry which are likely to be 
dependent on gestational age. 

In spite of strong evidence in favor of the use of ante
natal corticosteroid therapy, there is wide variation as to 
their use in clinical practice. Less than 20% of preterm 
infants have been antenatally exposed to corticosteroids. 
The main reason for this situation is the fear from risks of 
maternal corticosteroid treatment. Special concern has 
been expressed that the corticosteroids might initiate or 
aggravate hypertension in mothers. 

An alternative technique of corticosteroid application 








