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Introduction 
 
 Acute  respi ratory fa i lure  remains  the  primary 

indicat ion  for  admission  to  pediat r ic  intensive  care 

uni ts  and accounts  for  s igni f icant  mortal i ty,  

morbidi ty and resource  ut i l izat ion .  Respiratory 

infect ions ,  in  part icular  pneumonia  and severe  

bronchiol i t is ,  are  the  most  common causes  of  

respi ratory fai lure  requi ring  mechanical  vent i lat ion 

in  chi ldren (Walter  and Watts ,  2010) .  

 
 Alterat ions in  endogenous surfactant  play a 

role  in  the  pathogenesis  of  many causes  of  acute 

lung in jury and acute  respiratory dis t ress  syndrome 

(Royall  and Levin,  2009) .  

 
 Surfactant  dysfunct ion ,  dest ruct ion and 

inact ivat ion  have a lso  been demonst rated  in  chi ldren 

with  acute  respi ratory insufficiency due to 

bronchiol i t is  (Dargavi l le  et  al . ,  2011;  Skeleton et  

al . ,  2011) .  

 
 The administrat ion  of  exogenous  surfactant  

wil l  reduce the need for  mechanical  vent i lat ion  and 
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i ts  associated  sequelae  by restoring  surfactant  levels  

and funct ion  (Long et  al . ,  2009) .  
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Aim of the work 
 
 In  this  s tudy we discussed  the  effect  of  the 

administ rat ion of  pulmonary surfactant  on 

mechanical ly vent i lated chi ldren  with  acute 

respi ratory fai lure .  
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 Respirat ion is  the exchange of  gases between a 

l iv ing organism and i ts environment .  There are three 

important  processes that  al low gas exchange to 

occur:  vent i lat ion,  di f fus ion and perfusion (Bledsoe,  

2009) .  

 
 Vent i lat ion is  the process of  moving air  in  and 

out ,  inspi rat ion and expi rat ion.   When air  is  inhaled 

di f fusion takes place. Di f fusion is a process by 

which gases move between the alveol i  and the 

pulmonary capi l lar ies.  Perfusion occurs last ,  i t  is 

the ci rculat ion of  blood through the lungs, 

speci f ical ly the pulmonary capi l lar ies (Bledsoe,  

2009) .  

 
 Unwanted gases, such as carbon dioxide is 

exhaled and blown off .  Respiratory disease 

processes l imi t  the body’s abi l i ty to  get  r id  of  the 

carbon dioxide and other waste (Bledsoe,  2009) .  

 
 In  pediatr ic  pat ients the process of  respirat ion 

is  the same as an adult .   The anatomy is  di f ferent  in 

several  ways. Airway is  smal ler  in  chi ldren younger 

than 8 years old.  Pediatr ic  pat ients ’  tongues are 
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large and they f i l l  a  smal l  oropharynx.  Young 

chi ldren also have a cephal ic larynx,  which is 

opposi te vertebrae C3 - 4 versus C6 - 7 in  adul ts .   The 

pediat r ic  epiglot t ises are larger and more horizontal  

to  the pharyngeal wal l  than in  adul ts .  Chi ldren have 

fewer alveol i  than do adults ,  which in  turn mean 

that  the younger pediat r ic  pat ients have a relat ively 

smal ler  area for  gas exchange (Priest ley ,  2010) .  

 
Respiratory dist ress is  a type of  respi ratory 

fai lure resul t ing f rom many d i f ferent  disorders that 

cause f lu id to accumulate in the lungs and oxygen 

levels  in  the blood to be too low (Gehlbach,  2008) .  

 
The alveol i  co l lapse due to f lu id accumulat ion. 

Col lapse of  many alveol i  interferes with the 

movement of  oxygen from inhaled ai r  to the blood, 

causing oxygen levels  to the blood to decrease 

sharply.   The movement of  carbon dioxide f rom the 

blood to air  that  is exhaled is affected less,  and 

levels  of carbon dioxide in the blood change very 

l i t t le  (Feng, 2009) .  

 Respiratory fai lure is  a syndrome in which the 

respi ratory system fa i ls  in  one or both of  i ts  gas 
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exchange funct ions:  oxygenat ion and carbon d ioxide 

el iminat ion.  I t  may be acute or  chronic as wel l .   I t  

is  character ized by l i fe-threatening derangements in 

arter ial  b lood gases and acid-base status (Kaynar,  

2010) .  

 
 One big di f ference between the two is  in 

dist ress they are st i l l  breathing,  not  adequately but 

nonetheless st i l l  breath ing.   Respiratory fai lure 

usual ly s igni f ies that  the pat ient is  not  breathing. 

Respiratory fai lure is  seen as the end stage of 

respi ratory distress of any cause or with inadequate 

respi ratory dr ive (Whitethorn,  2006) .  

 
 Since i ts  descript ion in  1967 by Ashbaugh, 

acute respiratory d is tress syndrome (ARDS) has 

been the subject  of  intense invest igat ion.  This 

heterogeneous disorder has an incidence of  8.5-16 

cases/1,000 pediatr ic  intensive care uni t  (PICU) 

admissions (Vasudevan et  al . ,  2004) .  Whi le the 

outcome of  pediatr ic ARDS has improved, the 

morta l i ty rate remains high at  about  22% (Flori  e t  

al . ,  2005) .  
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I -  Definit ion:  

 Based on the 1994 American European 

Consensus Cri ter ia,  ARDS is  def ined as (1)  having 

acute onset  (2)  severe arter ial  hypoxemia 

(PaO2/FiO2  < 200 mmHg) for  ARDS and <300 mmHg 

for  acute lung in jury (ALI) ,  (3) b i lateral 

radiographic in f i l t rates,  and (4)  no evidence of  lef t  

atr ial  hypertension. Al though the simpl ic i ty of th is 

def in i t ion is  at t ract ive,  i t  does not  take into account 

the et io logy or severi ty of  ARDS, which are 

determinants of natural  h istory and outcome 

(Prabhakaran, 2010) .  

 
 Respiratory fai lure (RF) is  a condit ion in 

which the respi ratory system fa i ls in  one or  both of  

i ts  gas-exchanging funct ions-oxygenat ion of  mixed 

venous blood and el iminat ion of carbon dioxide 

(Markou et  al . ,  2004) .  

 
 The frequency of acute respi ratory fai lure 

(ARF) is  higher in  in fants and young chi ldren than 

in  adul ts .  This di f ference can be explained by 

def in ing anatomic compartments and thei r  

developmental  di f ferences in  pediatr ic  pat ients that 


