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The journey of high frequency ventilation (HFV) as a 
laboratory curiosity in search of clinical applications 
is illustrated by the paper of  Pfenninger and Gerber in 
the last issue of Intensive Care Medicine [1]. They 
describe their experience with a high frequency ven- 
tilation modali ty in human neonates with hyaline 
membrane disease (HMD) which we have found to 
cause extensive lung damage in an animal model of  
HMD. For a variety of  sociopolitical and financial 
pressures which continue to evolve, research related to 
intensive care is frequently based on animal models in 
the US and in the human clinical population in 
Europe. Each type of research adds needed insights in- 
to our understanding of the pathophysiologic process 
we encounter in the ICU. In a most  simplistic analysis, 
animal models allow us to control confounding vari- 
ables, produce defined perturbations of the system, 
and define pathologic changes, all of  which would be 
ethically impossible in human studies. Conversely, the 
bot tom line for the importance or efficacy of most ex- 
perimental variables rests with human studies which in 
some circumstances may be the only model appropri- 
ate for study. In most  instances, significant animal 
toxicity markedly limits or precludes human ex- 
perimental application of a drug or therapeutic in- 
tervention. 

We have participated in studies utilizing the 
premature baboon with H M D  to evaluate IPPV, high 
frequency ventilation and high frequency oscillation 
(HFO) respiratory support.  The premature baboon 
delivered at 140 days of  a normal  180 day gestation 
develops respiratory failure with a disease process 
which is clinically, radiographically and pathologically 
indistinguishable from H M D  in humans. Further- 
more, utilizing IPPV support  when needed and con- 
tinuous 100°70 oxygen, a disease process ensues over 
two weeks which is clinically, radiographically and 
pathologically consistent with bronchopulmonary  
dysplasia observed in human neonates [2, 3]. For these 
reasons, we believe that the premature baboon is an ex- 
cellent animal model for the human disease process. 

We wish to highlight the potential for pulmonary com- 
plications with HFV which may be particularly rele- 
vant to those involved in or contemplating the use of  
HFV in human neonates. 

We have evaluated the use of  a high frequency flow 
interrupter (HFFI) type ventilator (Percussionair Inc., 
Sand Point, Idaho) when compared to standard I P P ¥  
(Bournes Inc., Riverside, Calif) or high frequency 
oscillation (Texas Research Co., San Antonio, Texas) 
[4-6] .  While IPPV and the flow interrupter type ven- 
tilator had similar incidences of  clinical and X-ray 
evidence of barotrauma,  i.e. interstitial air, pneumo- 
thorax; the pathologic changes observed appeared to 
be more severe with the high frequency interrupter 
ventilator. Conversely with HFO barot rauma was 
essentially non-existent. The diffuse atelectasis of  

Fig. 1. The lungs from a premature baboon with hyaline membrane 
disease ventilated with a high frequency flow interrupter ventilator 
were perfused fixed while the lungs were held at a constant inflation 
pressure of 20 cm H20.  Several pseudocysts can be seen (arrows). 
The massive pseudocyst in the left lower lobe (double arrows) ex- 
tended over the diaphragm. 
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H M D  produces  an  extremely n o n c o m p l i a n t  a lveolar  
bed  such tha t  the  distal  airways become  the mos t  com-  
p l ian t  region.  Thus  as recognized by Hawker  et al. [7] 
the  " typ ica l  I P P V "  p a t h o l o g y  can be in terpre ted  as 
overdis tension o f  these dis ta l  airways in the  presence 
o f  a lveolar  atelectasis.  The  H F F I  and  I P P V  type  ven- 
t i la tors  can create d i s rup t ion  o f  the  c o m p l i a n t  con- 
duct ing  airways in the  presence o f  a n o n c o m p l i a n t  
a lveolar  space. We have t e rmed  these lesions as they 
a p p e a r  on  bo th  cut  sect ion and  low power p h o t o m i -  
c rographs  "pseudocys t s"  (Fig. 1). The  degree o f  di la-  
t ion  result ing f rom a "b low ou t "  lesion o f  the  a i rway 
l ook  like small  to modera t e  size cysts (Fig. 2). I t  is dif- 
f icult  to imagine  tha t  such severe and  diffuse in jury  to 
the distal  airways will not  result  in long te rm injury. I t  
is i m p o r t a n t  to stress tha t  dur ing  the ear ly  cl inical  
course by rout ine  clinical,  rad io logica l  and  physiologic  
parameters ,  bo th  the I P P V  and  H F F I  an imals  were 
s imilar  [4]. Thus  h u m a n  prematures  t rea ted  with 
H F F I  or  poss ib ly  ano the r  type  o f  je t  vent i la tor  might  
sus ta in  ser ious lung damage  which could  not  be im- 
media te ly  appa ren t  unless acute  pa tho log ic  specimens 
were obta ined .  As  po in ted  out  by Pfenn inger  and  
Gerber  our  use o f  the H F F I  has involved different  air- 
way recrui t ing pat terns ,  however, the same sighing 
techniques l inked with H F O  has no t  been  associa ted  
with lung injury. 

In  s u m m a r y  we hope  tha t  the repor t  by  Pfenninger  
and  Gerber  o f  the  technical  diff icul t ies  with the  use o f  
a high f requency flow in te r rup te r  vent i la tor  avai lable 
for use in many  par ts  o f  Europe,  combined  with our  
observa t ions  o f  its a ssoc ia t ion  with lung damage  in 
the  p rematu re  p r ima te  wi th  HMD,  will p romo te  ap-  
p ropr i a t e  cau t ion  in any p l anned  app l i ca t ion  o f  H F V  
to h u m a n  subjects  with HMD.  I t  is l ikely tha t  different  
types  o f  high f requency vent i la tors  will in teract  in 
subs tan t ia l ly  different  ways with varying under ly ing  

Fig. 2. A low power micrograph further 
details the pathologic findings. Several 
hemorrhage filled pseudocysts (PC) are seen. 
Airways (A) and pulmonary artery branches 
(V) are labelled. Hematoxylin and eosin; X15 

lung pa thology.  Therefore  ex t rapo la t ion  f rom either 

one vent i la tor  to another ,  or  one disease process  to 
ano the r  is i napp rop r i a t e  wi thout  an imal  studies.  On  
the posi t ive side, based  on  our  con t inu ing  an imal  
studies,  H F O  offers the  poss ib i l i ty  o f  a s ignif icant  ad-  
vance in the t r ea tment  o f  HMD.  
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