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Assessment o f Ventilatory Muscle 
Strength Using a Pressure Manometer
P. GOUNDEN

SUMMARY

This article describes a simplified method of 
assessing ventilatory muscle strength using a 
newly designed pressure meter. Measurement 
of maximal static respiratory pressures has 
been reported to be the most direct method of 
assessing the ventilatory strength.

Discussion is based on the value of quanti­
fying ventilatory muscle strength using this 
method.

OPSOMMING

Hierdieartikel beskryf’n vereenvoudigde metode 
om asemhaling spiersterkte vas te stel met die 
gebruik van ’n drukmeter wat onlangs ontwerp 
is. Daar is gese dat meting van maksimale 
statiese respiratoriese drukkings is die mees 
direk metode om asemhaling spiersterkte vas 
te stel.

Die waarde van die kwantifisering van asem­
haling spiersterkte met die gebruik van hierdie 
metode, word bespreek.

W e a k n e s s  o f  t he  v e n t i l a t o r y  mu s c le s  is d i f f i cu l t  to 
r ecogn i se  c l i n i ca l ly  yet  has  i m p o r t a n t  c l inical  i mp l i c a ­
t ions.

T h e  f o r c e d  v i t a l  c a p a c i t y  m a y  be  used  to  r eg i s t e r  
v e n t i l a t o r y  m us c le  s t r e n g t h  in s o m e  cl inical  s i t u a t i o n s  
in wh i ch  t he r e  is a d r a m a t i c  a l t e r a t i o n  in t he  v e n t i l a t o r y  
mu sc le  f u nc t i o n  e.g.  t he  Gu i l l a i n  Ba r r e  S y n d r o m e .

M o n i t o r i n g  o f  f o r ce d  vi tal  c a p a c i t y  a l on e  is h o we v e r  
n o t  a d e q u a t e  to  r eg i s t e r  s ub t l e  c h a n g e s  in v e n t i l a t o r y  
musc l e  s t r e ng t h  r e su l t i ng  f r o m  musc l e  f a t i gue  in c h r o n i c  
o b s t r u c t i ve  p u l m o n a r y  d i se ase  fo r  e x a m p l e .

P. G O U N D E N ,  M. Phys i ot he rapy
S en io r  L ecturer, Universi ty of  Dur ban-Wes t vi l l e  and  King 
E dward  VIII  Hospi ta l

O n e  r e l i ab l e  m e t h o d  o f  a s ses s i ng  t he  f u n c t i o n  o f  the  
v e n t i l a t o r y  mu sc le s  is t o  m e a s u r e  the i r  s t r en g t h  u s i ng  
s ta t i c  r e s p i r a t o r y  p r e s s u r e s . ' ,2'3'4

T h i s  is a  sens i t i ve  m e t h o d  o f  m e a s u r i n g  t he  s t r e n g t h  
o f  v e n t i l a t o r y  mu s c le s  in a  c o - o p e r a t i v e  a n d  m o t i v a t e d  
pa t i en t .  M a x i m a l  s t a t i c  i n sp i r a t o r y  p r es s u re  is m e a s u r e d  
w h e n  t he  i n s p i r a t o r y  mu sc le s  a r e  o p t i m a l l y  l en g t he n e d  
f o l l o w in g  a c o m p l e t e  e x p i r a t i o n  to  r e s i dua l  v o l um e .  
S imi la r l y  m a x i m u m  s t a t i c  e x p i r a t o r y  p r e s s ur es  a r e  m e a ­
su r ed  at  t o t a l  l ung  c a p a c i t y  w h e n  t he  e x p i r a t o r y  musc l e s  
are  in t he i r  m o s t  a d v a n t a g e o u s  pos i t i on .

T H E  M E T H O D  O F  M E A S U R IN G  M A X IM U M  
I N S P I R A T O R Y  P R E S S U R E S  ( M I P S )  A N D  
M A X IM U M  E X P IR A T O R Y  P R E S S U R E S  (M E P S ) 
A T K IN G  E D W A R D  V III H O S P IT A L

The P ressu re  M an o m ete r
T hi s  i n s t r u m e n t  w a s  d e s i g n e d  wi th  t he  a id o f  a n  

e n g i n e e r i n g  f i rm a n d  is d e s c r i b e d  as  t he  M I P S  a n d  
M E P S  M a n o m e t e r .  T h e  i n s t r u m e n t  c o n s i s t s  o f  a  d i a ­
p h r a g m  g a u g e  c o n n e c t e d  to  a n  o u t l e t  pipe.  T h e  c a pa c i t y  
o f  m e a s u r e m e n t  r a n ge s  f r o m  z e r o  to  250  c e n t i m e t r e s  o f  
w a t e r  f o r  b o t h  e x p i r a t o r y  a n d  i n s p i r a t o r y  m o u t h  
p r essures .

T he tech n iq u e  o f m easu rem en t
T h e  m e a s u r e m e n t  is d o n e  wi th  t he  s ub j e c t  sea t ed .  

Af t e r  a  m a x i m u m  i n sp i r a t i o n  t he  m o u t h - p i e c e  is p l aced  
wel l  i n t o  t he  m o u t h .  T h e  l ips a r e  p u r s e d  t o  s t abi l i s e  the  
m o u t h - p i e c e .  M E P S  is m e a s u r e d  w h e n  the  s ub jec t  
e x p i r e s  as  f o r c i b l y  a n d  as q u i c k l y  as  poss i b l e .  T h e
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Table 1. Ventilatory Muscle Strength in a Group of Tetraplegic Patients

Age
23
28
53
55
23

Level
o f

lesion
C 4 / 5
C4
C 4 / 5
C 3 / 4
C 4 / 5

Tetraplegic
patients

M IP S  c m s / H , 0  
28 

-60 
-65 
-40 
-90

M E P S  cms/ H-,0  
+ 20 
+ 4 3  
+ 5 0  
+  28 
+ 65

Age-matched  
nurmai individuals 

M IP S  c m s/H - ,0  M E P S  ems/H-,0
105 115
85 100

-90 NO
70 65

105 115

Table 2. Progressive Monitoring of M IP S  and M E PS  in a patient with Guillain Barre Syndrome

M IP S  c m / H 20  M E P S  c m / H .O
Mean M I PS of"group Means M E  PS o f

o f  age and height age-matched
Date Age Patient matched  individuals Patient normal individuals
2 1 . 1.85 21 -21 -65 - 26  + 75
31.1.85 21 -26 65 -t-26 + 75
15.3.85 21 -57 65 +55  + 7 5

t e t r a p l e g i c  p a t i e n t s  wi th  n o r m a l  a g e - m a t c h e d  subjects 
d e m o n s t r a t e s  a s e r i ou s  c o m p r o m i s e  in the  expi r a tory  
mu s c l e  f u nc t i o n  in t he  t e t r a p l eg i c  pa t i en t .  T h i s  is obvi ­
o u s l y  e x p l a i n e d  by t he  fact  t h a t  t he  level  o f  the  lesion 
d o e s  s p a r e  s o m e  i n s p i r a t o r y  f un c t i on ,  but  resul ts in 
m a r k e d  r e d u c t i o n  in e x p i r a t o r y  force.

T h e  r e s u l t a n t  d e c r e a s e  in e x p i r a t o r y  force and  flow 
leads to  insuf f i cient  d y n a m i c  c o m p r e s s i o n  o f  the ai rways 
d u r i n g  t he  e x p l o s i v e  p h a s e  o f  c o u g h .  T h i s  cou l d have 
s e r i o u s  i m p l i ca t i o ns  on  b r on c h i a l  hyg iene  if adequate  
r e s p i r a t o r y  ca r e  is not  i ns t i t u t ed .

T h e r e  w a s  a p p r o x i m a t e l y  a s ix ty  per  cent  reduct ion 
in the  pa t i en t ' s  M I P S  anti  M E P S  va lues  wh e n  compared 
to  t h o s e  o f  the  m e a n  M I P S  a n d  M E P S  values  of  a 
g r o u p  o f  n o r m a l  i nd i v i d ua l s  in the  s a m e  age group.  
T h i s  pa t i en t  h a d  a se ry  w e a k  co ug h .

T h e  i m p r o v e m e n t  in s e n t i l a t o r s  musc l e  s t r eng t h  was 
f o u n d  to  be c o n s i s t en t  wi th  t he  o \ e r a l l  i m p r o v e m e n t  in 
m o t o r  f un c t ion .

s ub je c t  is a s k ed  t o  ho ld  t he  m a x i m u m  e x p i r a t o r y  ef for t  
f or  o n e  s e co n d .  T h e  m e a n  o f  t h r ee  t r ia l s  is r e co r de d .

T h e  M . I . P . S .  is m e a s u r e d  n e a r  r e s i dua l  v o l u m e  af t er  
a m a x i m a l  e x p i r a t i o n  w'ith t he  l ips sea l ed  t ight ly  a r o u n d  
t he  o u t e r  c i r c u m f e r e n c e  o f  t he  m o u t h - p i e c e .  T h e  s ub jec t  
is a s ke d  t o  i nspi r e  as  f orc ib ly  as poss ib le .

T h e  m a n o m e t e r  h a s  b e e n  in use fo r  a p p r o x i m a t e l y  
s ix  m o n t h s .  Eve ry  e f for t  h a s  been  m a d e  to  e x c l u d e  
e r r o r s  in m e a s u r e m e n t  t ec h n i q ue s .

M u c h  t i m e  w a s  s p e n t  in c h o o s i n g  a  s u i t ab l e  m o u t h ­
pi ece  as  it wa s  f o u n d  t h a t  t he  t ype  o f  m o u t h - p i e c e  used  
c ou ld  i nf lue nce  the  p e r f o r m a n c e .

T h e  c o n v e n t i o n a l  d i s p o s a b l e  c a r d b o a r d  m o u t h - p i e c e  
wi th  a n  ins ide  d i a m e t e r  o f  3 c e n t i m e t r e s  w a s  f o u n d  to  
be a m o s t  su i t ab l e  one .

V E N T IL A T O R Y  M U S C L E  S T R E N G T H  M E A S U R E ­
M E N T S  IN S O M E  C L I N I C A L  S I T U A T I O N S

C o m p a r i s o n  o f  m e a n  r e s p i r a t o r y  p r e s s ur es  be t w e e n

C O N C L U S I O N
T h e  m e a s u r e m e n t  o f  s e n t i l a t o r s  m u s c l e  s t r e n g t h  is ^  

new'  f a c e t  in t h e  o v e r a l l  m a n a g e m e n t  ol  t h e  p a t i e n t  w'ith 
r e s p i r a t o r y  i n v o l v e m e n t .

It is a  s i m p l e  m e t h o d  o f  q u a n t i f y i n g  v e n t i l a t o r y  
m u s c l e  s t r e n g t h  a n d  h a s  p r o v e d  v e r y  u s e l u l  in a  n u m b e r  
o f  c l i n i c a l  s i t u a t i o n s .
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