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Objectives 
ÁDetermine factors that determine the uniformity 

of surfactant distribution within the lung. 

ÁIdentify the effects of surfactant administration 

on various physiological parameters (brain 

perfusion and oxygenation). 

ÁRelate the factors which determine pulmonary 

surfactant distribution to peridosing 

physiological effects.  

 



Introduction 

ÅOne goal of surfactant replacement 

therapy is to achieve uniform distribution 

of the surfactant throughout the lung 

ÅUneven distribution can result in:  

ïVolutrauma and barotrauma in the alveoli 

that receive the surfactant 

ïUnderutilization of untreated alveoli 



Factors Affecting Surfactant 

Distribution 

ÅVolume instilled 

ÅRate of instillation 

ÅSurfactant composition and viscosity 

ÅGravity (infant positioning)  

ÅVentilation parameters 

ÅMaintenance of positive airway pressure 

Espinosa and Kamm. J Appl Physiol. 1999;86:391-410. 
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Effect of Tracheal Liquid Plug 

No tracheal liquid plug 

Tracheal liquid plug 

Cassidy et al. J Appl Physiol. 2001;90:1955-1967. 

ÅIsolated rat lungs 

ÅSurfactant + radiopaque  

 tracer 

ÅContinuous X-ray video 

ÅInstillation w/ or w/out  

 tracheal liquid plug  

1st breath 3rd breath 6th breath 10th breath 

1st breath 3rd breath 6th breath 10th breath 



Current Doses and Protocols 

Survanta® 

(beractant) 
Curosurf® 

(poractant alfa) 
Infasurf® 

(calfactant) 
Surfaxin® 

(lucinactant) 

Total 
phospholipid 

100 mg/kg 200 mg/kg 105 mg/kg 174 mg/kg 

Total volume 4 ml/kg 2.5 ml/kg 3 ml/kg 5.8 ml/kg 

Number of 
aliquots 

4 2 2 4 

Volume/aliquot 1 ml/kg 1.25 ml/kg 1.5 ml/kg 1.45 ml/kg 

Position 
Head and foot 

inclinations, right and 

left side dependence 

No inclination, right 

and left side 

dependence 

No inclination, position 

to right and left 

dependence AFTER 

instillation 

Head inclination, right 

and left side 

dependence 

Ventilation Manual ventilation 40-60 breaths/min 
Small bursts with each 

breath 

Mechanical ventilation; 

PEEP 4-5 cm H2O 



Effect of Instillation Rate 

Segerer et al. Ped Res. 1993;34(4):490-494. 

ÅIntact adult rabbits  

Åporactant alfa 

ÅSingle bolus = 4 ml/kg over 10 sec 

ÅInfusion = 4 ml/kg over 45 min 
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Ueda et al. J Appl Physiol. 1994;76(1):45-55. 

Effect of Bolus Volume 

ÅIntact preterm lambs 

ÅRepositioned right/left side  

between each bolus 

Å100 mg/kg beractant 

2 x 2 ml boluses 
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Van der Bleek et al. Ped Res. 1993;34:2,154-158. 

Effect of Volume 

ÅIntact adult rabbits 

Å100 mg/kg bovactant 

ÅSingle bolus 

8 ml/kg 
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