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The de f i c i ency  of p h y s i o l o g i c a l  evidence concerning l e v e l s  of pulmonary work 
d i v e r s  can t o l e r a t e ,  has r e s u l t e d  i n  t h e  v e n t i l a t o r y  requi rements  of underwater  
b r e a t h i n g  appara tus  be ing  l a r g e l y  based upon mechanical t e s t i n g .  This  s tudy  
i n v e s t i g a t e d  e l a s t i c  and f l o w- r e s i s t i v e  pulmonary work d u r i n g  immersion. I t  w a s  
hypothesised t h a t  immersion would e l e v a t e  pulmonary work, and t h a t  t h e  use  o f  
p o s i t i v e  s t a t i c  b r e a t h i n g  p r e s s u r e s  would r e t u r n  pulmonary work t o  l e v e l s  which 
e x i s t  i n  a i r .  

Sub jec t s  wore a d i v i n g  hood which provided  f a c i a l  c o u n t e r- p r e s s u r e ,  and w e r e  
supp l i ed  a i r  a t  f o u r  h y d r o s t a t i c  p r e s s u r e s :  mouth p r e s s u r e ,  lung c e n t r o i d  
p r e s s u r e  (P  +1.33kPa r e l a t i v e  t o  s t e r n a l  notch p r e s s u r e ) ,  P -0.98kPa, P 
+0.98kPa. T r a n s r e s p i r a t o r y ,  transpulmonary and t r a n s t h o r a c i c  p r e s s u r e s ,  and 
i n s p i r a t o r y  a i r f l o w s  were recorded (50Hz) dur ing  s t a t i c  pressure- volume 
r e l a x a t i o n  manoeuvres, and spontaneous r s p i r a t i o n .  E l a s t i c  work, pulmonary 
r e s i s t a n c e  (a t  mean flow rate of 0 .51.5  ) and dynamic pulmonary work were 
computeu. 

i n s p i r a t o r y  muscle work ( ~ 4 0 . 0 5 1 ,  dynamic pulmonary work (pC0.05),  and pulmonary 
r e s i s t a n c e  averaged ove r  i n s p i r a t i o n  and e x p i r a t i o n  (pL0.05) .  Brea th ing  p r e s s u r e  
compensation produced a p r o g r e s s i v e  r e t u r n  of each v a r i a b l e  towards c o n t r o l  
s t a t u s .  Values f o r  s t a t i c  and d y n m i c  pulmonary work were n o t  S i g n i f i c a n t l y  
d i f f e r e n t  from c o n t r o l  l e v e l s  when a i r  was s u p p l i e d  a t  PLc (p>O.05) .  

s t a t u s ,  wi th  b r e a t h i n g  p r e s s u r e  m o d i f i c a t i o n ,  was an e l e v a t i o n  i n  e x p i r a t o r y  
r e s e r v e  volume and pulmonary v a s c u l a r  disgorgement .  I t  was concluded t h a t  
underwater b r e a t h i n g  appa ra tus  be modif ied t o  supply a i r  a t  +1.33kPa r e l a t i v e  
t o  t h e  p r e s s u r e  a t  t h e  s t e r n a l  no tch ,  when d i v e r s  adop t  an u p r i g h t  p o s t u r e .  This  
va lue  f o r  P i s  a p p r o x i n a t e l y  0.5kPa less than  t h a t  u s u a l l y  found w i t h i n  t h e  
l i t e r a t u r e .  

Ten s u b j e c t s  performed tr ials i n  a i r  ( c o n t r o l )  and d u r i n g  u p r i g h t  immersion. 
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Uncompensated immersion r e s u l t e d  i n  a two t o  t h r e e- f o l d  e l e v a t i o n  i n  s t a t i c  

I t  was sugges ted  t h e  mechanism r e s p o n s i b l e  f o r  improved pulmonary mechanica l  
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