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The c r i t e r i o n  method f o r  measuring pulmonary compliance i n  man is t h e  s t a t i c  
pressure-volume r e l a x a t i o n  manoeuvre. This manoeuvre r e q u i r e s  c o n s i d e r a b l e  
s u b j e c t  t r a i n i n g  and co- opera t ion ,  and i s  t e c h n i c a l l y  d i f f i c u l t  t o  per form 
underwater.  Thus, n o n- s t a t i c  manoeuvres ( t h e  q u a s i - s t a t i c  and dynamic compliance 
methods) have been employed by r e s e a r c h  groups when a s s e s s i n g  pulmonary 
mechanics i n  d i v e r s .  This  r e p o r t  ana lyses  t e c h n i c a l  and p h y s i o l o g i c a l  
d i f f e r e n c e s  between s t a t i c a l l y  and dynamically d e r i v e d  pulmonary compliance,  and 
t h e i r  s i g n i f i c a n c e  t o  underwater physiology.  

s u b j e c t s  was measured u s i n g  t h e  s t a t i c  pressure-volume r e l a x a t i o n  manoeuvre. 
Pulmonary compliance w a s  a l s o  determined dynamical ly from t ranspulmonary  
p r e s s u r e  a t  p o i n t s  of  z e r o  a i r f l o w ,  d u r i n g  spontaneous r e s p i r a t i o n .  T r i a l s  were 
performed i n  a i r  ( c o n t r o l )  and dur ing  t o t a l ,  u p r i g h t  immersion. Dynamic 
compliance was determined whi le  s u b j e c t s  b rea thed  a i r  s u p p l i e d  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 ) ,  

s i g n i f i c a n t l y  d i f f e r e g E ( t h . 2 4  & 2.91 l . kPa  
supp l i ed  a t  mouth p r e s s u r e ,  caused a 43.8% r e d u c t i o n  i n  C 
(p(0.5). The t o t a l  r e s p i r a t o r y  compliance curve s h i f t e d  p o x i t r v e l y  an ave rage  of 
1.19kPa wi th  immersion, i n  agreement wi th  p rev ious  P d e t e r m i n a t i o n s  by t h e  
c u r r e n t  au thor s .  However, immersion produced no s i g n t f i c a n t  changes i n  to ta l  
r e s p i r a t o r y ,  pulmonary o r  c h e s t  w a l l  compliances (p>O.O5). When a i r  w a s  s u p p l i e d  
a t  e l e v a t e d  p r e s s u r e s ,  
and C 

wi th  a i r  a t  mouth p r e s s u r e ,  were int$@ked t o  i n d i c a t e  a n o n- l i n e a r  dynamic 
pressure-volume r e l a t i o n  ove r  t h e  lung volume s t u d i e d .  A l i n e a r i t y  may r e s u l t  
when a l v e o l a r  and mouth p r e s s u r e s  a r e  n o t  e q u i v a l e n t  a t  p o i n t s  o f  z e r o  a i r f l o w ,  
o r  when transpulmonary p r e s s u r e s  r e f l e c t  f l o w- r e s i s t i v e  changes.  It i s  sugges t ed  
t h a t  du r ing  immersion s t u d i e s ,  C may r e f l e c t  changes i n  mechanica l  s t a t u s  
o t h e r  t h a n ,  o r  i n  a d d i t i o n  t o  ch%$k’in pulmonary compliance. I t  is 
recommended t h a t  t h e  s t a t i c  pressure-volume manoeuvre be adopted  f o r  de t e rmin ing  
pulmonary compliance du r ing  immersion. 

To ta l  r e s p i r a t o r y ,  lung t i s s u e  (pulmonary) and c h e s t  w a l l  compliance of  t e n  

-0.9!3kPa, and P +0.98&;. 
Lc ) were n o t  PLC 

) and dynamic com l i a n c e s  ( C  -9 Contro l  s t a t i c  ( C  
respec t ivgYGff)  Immersion, w i th  a i  -r t o -1 . 6 3  l . k P a  d n ( 1 )  

r e t u r n e d  t o  l e v e l s  e q u i v a l e n t  t o  c o n t r o l  C 

and C , when immersed d i v e r s  were s u p p l i e d  

Cd n ( l )  dyn (1) ’ ob ta ined  d u r i n &  immersion (p>O.O5). 

s t (1 )  D?!k?ences between C 


