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A B S T R A C T

B a c k g r o u n d :  R a p i d  s e q u e n c e  i n t u b a t i o n  is t he  c o r n e r s t o n e  of  

e m e r g e n c y  a i r w a y  m a n a g e m e n t .  Th i s  s t u d y  wa s  c a r r i e d  ou t  at 

t he  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  of  K e n y a t t a  n a t i o n a l  

H o s p i t a l .  A i r w a y  m a n a g e m e n t  h e r e  is p r i m a r i l y  t he 

r e s p o n s i b i l i t y  o f  t he  a n a e s t h e s i a  d e p a r t m e n t .  T h e r e  are no 

f u l l y  f l e d g e d  e m e r g e n c y  p h y s i c i a n s  p r a c t i s i n g  at  t h i s  h o s p i t a l .

O b j e c t i v e :  To  e v a l u a t e  t he  p r a c t i c e  of  r a p i d  s e q u e n c e  

i n t u b a t i o n  at  t he  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t .

M e t h o d s :  T h i s  wa s  a p r o s p e c t i v e ,  d e s c r i p t i v e  a n a l y t i c a l  s t u d y  

of  e n d o t r a c h e a l  i n t u b a t i o n s  c a r r i e d  ou t  at  t he  a c c i d e n t  and 

e m e r g e n c y  d e p a r t m e n t .  The  s t u d y  p o p u l a t i o n  i n c l u d e d  p a t i e n t s  

u n d e r g o i n g  r a p i d  s e q u e n c e  i n t u b a t i o n .  D a t a  w a s  c o l l e c t e d  in 

r ea l  t i m e  u s i n g  a s u r v e y  t o o l .  Da t a  c o l l e c t e d  i n c l u d e d  

d e m o g r a p h i c  d a t a  of  t he  p a t i e n t s ;  i n d i c a t i o n s  f o r  r ap i d  

s e q u e n c e  i n t u b a t i o n ;  t i m i n g  a s p e c t ;  t he  p r a c t i t i o n e r

c h a r a c t e r i s t i c s ;  e q u i p m e n t ,  p r e p a r a t i o n ,  and e x e c u t i o n  of  r ap i d  

s e q u e n c e  i n t u b a t i o n .

R e s u l t s :  Da t a  f r o m 186 r a p i d  s e q u e n c e  i n t u b a t i o n s  w e r e

c o l l e c t e d  and  r e c o r d e d .  92% w e r e  a d u l t  p a t i e n t s .  7 5 . 8 %  of  t he 

p a t i e n t s  w e r e  m a l e .  S e v e r e  he ad  i n j u r y  w a s  t he  l e a d i n g  c a u s e  

of  r a p i d  s e q u e n c e  i n d i c a t i o n  ( 6 9 . 3 % ) .  In 6 1 . 8 %  of  c a s e s ,  t he 

d e c i s i o n  to u n d e r t a k e  r a p i d  s e q u e n c e  i n t u b a t i o n  was  m a d e  

a f t e r  t r i a g e  bu t  b e f o r e  d e t a i l e d  m e d i c a l  e v a l u a t i o n .  Mo s t  of  t he 

a n a e s t h e t i c  p r a c t i t i o n e r s  a r r i v e d  a f t e r  10 m i n u t e s  of  be i n g  

c o n t a c t e d .  M o s t  o f  t he n o n - a n a e s t h e t i c  p r a c t i t i o n e r s  a r r i v e d  

w i t h i n  5 m i n u t e s  of  b e i n g  c o n t a c t e d .  On l y  in 1 5 . 1 % of



i n t u b a t i o n s  w e r e  a d j u n c t s  to d i f f i c u l t  a i r w a y  a v a i l a b l e .  C r i c o i d  

p r e s s u r e  wa s  c o r r e c t l y  a p p l i e d  in 1 2 . 4 % of  i n t u b a t i o n .  S u c c e s s  

of  i n t u b a t i o n  at  f i r s t  a t t e m p t  wa s  9 1 . 4 %  and  9 8 . 9 %  a f t e r  2 

a t t e m p t s .  20 % of  t he  i n t u b a t i o n s  had c o m p l i c a t i o n s .

C o n c l u s i o n : R a p i d  s e q u e n c e  i n t u b a t i o n  is f a i r l y  we l l  e x e c u t e d  

at  a c c i d e n t  and  e m e r g e n c y  d e p a r t m e n t  of  K e n y a t t a  N a t i o n a l  

H o s p i t a l .

t
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1.0 I N T R O D U C T I O N .

K e n y a t t a  N a t i o n a l  H o s p i t a l  is t he  p r e m i e r  r e f e r r a l  h e a l t h  

f a c i l i t y  in K e n y a .  It r u n s  a v e r y  b u s y  a c c i d e n t  and  e m e r g e n c y  

d e p a r t m e n t .  Th e  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  is u s u a l l y  

run by g e n e r a l  m e d i c a l  d o c t o r s ,  wh o  u s u a l l y  c o n s u l t  w i t h  t he  

s e n i o r  h o u s e  o f f i c e r s .  As  s uch  t h e r e  a r e  no f u l l y - f l e d g e d  

e m e r g e n c y  p h y s i c i a n s  (as  s p e c i a l i s t s )  p r a c t i c i n g  in t h i s  

h o s p i t a l .  In c o n d i t i o n s  p o s i n g  r i sk  to t he  a i r w a y  t he  p r i m a r y  

c o n s u l t  is to t he  s e n i o r  h o u s e  o f f i c e r s  in t he  A n a e s t h e s i a  and 

C r i t i c a l  C a r e  d e p a r t m e n t .  Th e  ma i n  m e t h o d  of  e m e r g e n c y  

a i r w a y  m a n a g e m e n t  is t r a c h e a l  i n t u b a t i o n .  T h e  d i s p o s a l  of  t he  

i n t u b a t e d  p a t i e n t s  is m a i n l y  to t he  I CU,  o c c a s i o n a l l y  to t he  

b u r n s  u n i t  and  r a r e l y ,  d e a t h .

Rap i d  s e q u e n c e  i n t u b a t i o n  is a t e c h n i q u e  e m p l o y e d  in a 

p a t i e n t  w i t h  a p o t e n t i a l  of  r e g u r g i t a t i o n  and a s p i r a t i o n  of  

g a s t r i c  c o n t e n t s .  Th e  ma i n  i n d i c a t i o n s  f o r  r a p i d  s e q u e n c e  

i n t u b a t i o n  ar e  c o m a  (as  a s s e s s e d  u s i n g  t he  G l a s g o w  c o m a  

sca l e .  G C S  of  8 or  l ess  n e c e s s i t a t e s  i n t u b a t i o n )  and 

r e s p i r a t o r y  e x h a u s t i o n .  O t h e r  i n d i c a t i o n s  i n c l u d e  b u r n s  w i t h  

i n h a l a t i o n a l  i n j u r y  and  f a c i a l  i n j u r i e s .  T h e  c a u s e s  of  c o m a  

n e c e s s i t a t i n g  r a p i d  s e q u e n c e  i n t u b a t i o n  ar e  c o m m o n l y  he ad  

i n j u r y ,  c e r e b r o - v a s c u l a r  a c c i d e n t ,  i n f e c t i o n s  and p o i s o n i n g .  By 

d e f i n i t i o n ,  r a p i d  s e q u e n c e  i n t u b a t i o n  is t he  r a p i d  i n t r a v e n o u s  

s e d a t i o n  and m u s c l e  r e l a x a t i o n  to a i d in s e c u r i n g  o f  t he  a i r w a y  

as q u i c k l y  and  as s a f e l y  as p o s s i b l e . 1,2

C r i c o i d  p r e s s u r e  is a key  e l e m e n t  of  r a p i d  s e q u e n c e  

i n t u b a t i o n .  T h e  f i r s t  p r a c t i c e  of  c r i c o i d  p r e s s u r e  wa s  r e p o r t e d  
at  t h e  e n d  o f  1 8 t h  c e n t u r y  ( ‘ p r e s s u r e  on t he  l o w e r  p a r t  of  t he

• 5
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l a r y n x  to o c c l u d e  t he  o e s o p h a g u s ’ ) . 3 Th e  m o d e r n  t e c h n i q u e  of  

c r i c o i d  p r e s s u r e  is a s c r i b e d  to S e l l i c k . 4 If  c a r e f u l l y  a p p l i e d ,  it 

can p r o v i d e  s u c h  e f f e c t i v e  b a r r i e r  to t he  f l o w  of  o e s o p h a g e a l  

c o n t e n t s  t h a t  t he  o e s o p h a g u s  can r u p t u r e  s h o u l d  v o m i t i n g  

o c c u r .

P r e o x y g e n a t i o n  b e f o r e  s e d a t i o n  is c r u c i a l .  Th e  p a t i e n t  is 

a l l o w e d  to b r e a t h  in 1 0 0 % O 2 f o r  3 - 5  m i n u t e s .  A s e a l  s h o u l d  be 

o b t a i n e d  w i t h  t he  f a c e  ma s k .  T h i s  a l l o w s  f o r  ‘ n o r m o x e m i a ’ 

d u r i n g  t he  p e r i o d  of  p a r a l y s i s  and s e c u r i n g  of  t he  a i r w a y .  

V e n t i l a t i o n  by b a g g i n g  w i t h  a f a c e m a s k  is no t  a d v i s a b l e  in t he 

s e t t i n g  w h e r e  r a p i d  s e q u e n c e  i n t u b a t i o n  is i n d i c a t e d . 5

The c h o i c e  of  t he  i n t r a v e n o u s  s e d a t i v e  to be us e d  d e p e n d s  on 

the p r a c t i t i o n e r  and  t he  u n d e r l y i n g  c o n d i t i o n .  Th e  c o m m o n l y  

used d r u g  is m i d a z o l a m .  O t h e r  a g e n t s  i n c l u d e  t h i o p e n t a l ,  

p r o p o f o l ,  k e t a m i n e  and e t o m i d a t e .  S u c c i n y l c h o l i n e  has  been ,  

and s t i l l  i s,  t he  n e u r o m u s c u l a r  b l o c k i n g  a g e n t  of  c h o i c e  of  

a c h i e v i n g  r a p i d  m u s c l e  r e l a x a t i o n . 6 R o c u r o n i u m  is g a i n i n g  

w i d e s p r e a d  use  as an a g e n t  r ap i d  m u s c l e  p a r a l y s i s . 7

One of  t he  c o m m o n l y  i g n o r e d  c o m p o n e n t s  o f  r a p i d  s e q u e n c e  

i n t u b a t i o n  is t he  d i f f i c u l t  i n t u b a t i o n  d r i l l .  It is not  u n c o m m o n  to 

e n c o u n t e r  a d i f f i c u l t  i n t u b a t i o n ,  bu t  of  c o n c e r n  is t he  

u n p r e p a r e d n e s s  f o r  s u c h  an e v e n t u a l i t y  in any  s e t t i n g . 8,9

Rap i d  s e q u e n c e  i n t u b a t i o n  d e m a n d s  m e t i c u l o u s  a t t e n t i o n  to 

d e t a i l  as t he  o u t c o m e  of  a s p i r a t i o n  is o f t e n  c a t a s t r o p h i c .  It 

r e q u i r e s  at  l e a s t  t wo  i n d i v i d u a l s ,  t he  a n a e s t h e t i s t / e m e r g e n c y  

p h y s i c i a n  and o n e  s k i l l e d  a s s i s t a n t .  Th e  a s s i s t a n t  s h o u l d  be 

c o m p e t e n t  i n a p p l y i n g  t he  c r i c o i d  p r e s s u r e .  Al l  t he  n e c e s s a r y
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e q u i p m e n t  s h o u l d  be in g o o d  w o r k i n g  c o n d i t i o n  and w i t h i n  ea s y  

r e ach  of  t he  a n a e s t h e t i s t / e m e r g e n c y  p h y s i c i a n  b e f o r e  s t a r t i n g  

t h i s  p r o c e d u r e .  In t he  p r a c t i c e  of  e m e r g e n c y  m e d i c i n e  t he r i sk  

of  a s p i r a t i o n ,  e s p e c i a l l y  in t he  c o n t e x t  of  p o t e n t i a l  d i f f i c u l t  

a i r w a y ,  is v e r y  r e a l .  Th i s  is b e c a u s e  m o s t  of  t he  p a t i e n t s  have  

f u l l  s t o m a c h s  or  h a v e  c o n d i t i o n s  p r e d i s p o s i n g  to s l o w  g a s t r i c  

e m p t y i n g . 5,9,10

7
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Rap i d  s e q u e n c e  i n t u b a t i o n  is a p r o c e d u r e  t h a t  wa s  d e r i v e d  

f r om t he a n a e s t h e t i c  p r o c e d u r e  of  r a p i d  s e q u e n c e  i n d u c t i o n ,  

t he d i f f e r e n c e  b e i n g  t h a t  in r ap i d  s e q u e n c e  i n t u b a t i o n  t he  ai m 

is to s e c u r e  an a i r w a y  at  r i sk  w h i l e  r a p i d  s e q u e n c e  i n d u c t i o n  is 

a s t a r t i n g  p o i n t  f o r  g e n e r a l  a n a e s t h e s i a .  R a p i d  s e q u e n c e  

i n t u b a t i o n  in t he  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  is 

c h a l l e n g i n g  as p a t i e n t s  u s u a l l y  h a v e  f u l l  s t o m a c h s  and wi l l  not  

p r o v i d e  a n y  r e l e v a n t  m e d i c a l  h i s t o r y . 5 T r a u m a  p a t i e n t s  are 

o f t en  r e p o r t e d  to h a v e  s p e c i f i c  a i r w a y  p r o b l e m s  p l us  

h y p o v o l a e m i a  and p o s s i b l y  l ung  i n j u r y . 10,12

The  p r a c t i t i o n e r  c o n d u c t i n g  r a p i d  s e q u e n c e  i n t u b a t i o n  s h o u l d  

be c o m p e t e n t  and s h o u l d  ha v e  a t r a i n e d  a s s i s t a n t  to a p p l y  t he  

c r i c o i d  p r e s s u r e . 4,13,16

In A u s t r a l i a  and  USA,  r ap i d  s e q u e n c e  i n t u b a t i o n  is a d o m a i n  of  

t he e m e r g e n c y  p h y s i c i a n s  w h i l e  in m o s t  c o u n t r i e s ,  e m e r g e n c y  

a i r w a y  m a n a g e m e n t  is by t he  a n a e s t h e t i s t s .  W h e r e  n o n 

a n a e s t h e t i s t s  p e r f o r m  r a p i d  s e q u e n c e  i n t u b a t i o n  a m p l e  t r a i n i n g  

and p r a c t i c e  is m a n d a t o r y . 2 In a s t u d y  c a r r i e d  ou t  on 

a n a e s t h e t i c  t r a i n e e s  in T h a i l a n d ,  t he  m i n i m u m  n u m b e r  of  

t r a c h e a l  i n t u b a t i o n  f o r  c o m p e t e n c y  wa s  d e t e r m i n e d  to be 2 7 . 14 

O t h e r  s t u d i e s  s u g g e s t  t h a t  t he  m i n i m u m  t r a i n i n g  p e r i o d  f o r  

n o n - a n a e s t h e s i o l o g i s t s  in e f f e c t i v e  a p p l i c a t i o n  of  r ap i d  

s e q u e n c e  s h o u l d  be m o r e  t han  3 m o n t h s . 2,15

A c c o r d i n g  to B u t l e r  et  a I , s a f e  and e f f e c t i v e  a i r w a y  

m a n a g e m e n t  in t he  c r i t i c a l l y  i l l / i n j u r e d  p a t i e n t s  is t he 

c o r n e r s t o n e  o f  r e s u s c i t a t i o n . 5,6 T h e y  d e f i n e d  r a p i d  s e q u e n c e  
i n t u b a t i o n  a s  t h e  s i m u l t a n e o u s  a d m i n i s t r a t i o n  of  a p o t e n t
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s e d a t i v e  a g e n t  and a n e u r o m u s c u l a r  b l o c k i n g  a g e n t  to

f a c i l i t a t e  t r a c h e a l  i n t u b a t i o n .  In t h e i r  o b s e r v a t i o n a l  s u r v e y ,  t he
<*

t i me  f r o m t he  d e c i s i o n  b e i n g  m a d e  to do r a p i d  s e q u e n c e  

i n t u b a t i o n  to t he  a r r i v a l  of  t he  i n t u b a t o r  w a s  g r e a t e r  t h a n  10 

m i n u t e s  in 20 % of  c a s e s  and 2 . 5  m i n u t e s  in 53 % of  c a s e s . 5 

The i n d i c a t i o n s  f o r  r a p i d  s e q u e n c e  i n t u b a t i o n  a c c o r d i n g  to 

mo s t  s t u d i e s  w e r e  s e c u r i n g  t he  at  r i s k  a i r w a y  in p a t i e n t s  w i t h  

r e d u c e d  l e v e l  o f  c o n s c i o u s n e s s ,  i n h a l a t i o n  i n j u r y  in b u r n s ,  and 

in r e s p i r a t o r y  f a i l u r e  f o r  m e c h a n i c a l  v e n t i l a t i o n . 1,6,10,12,17

A s s e s s m e n t  of  t he  a i r w a y  is one of  m o s t  i m p o r t a n t  a s p e c t s  of  

a i r w a y  m a n a g e m e n t .  G r a h a m  a d v i c e s  t h a t  it is i m p o r t a n t  to 

r e c o g n i z e  s i g n s  of  a p o t e n t i a l l y  d i f f i c u l t  i n t u b a t i o n  e a r l y  and 

t ha t  t he  p r a c t i t i o n e r  m u s t  be a w a r e  t h a t  u n e x p e c t e d  d i f f i c u l t  

i n t u b a t i o n  w i l l  o c c a s i o n a l l y  o c c u r . 15 T h e  i n c i d e n c e  of  d i f f i c u l t  

i n t u b a t i o n  in t he  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  has  be en  

r e p o r t e d  to be 3 . 0  -  5 . 3 % c o m p a r e d  to 1 . 15  -  3 . 8 % in t he 

c o n t r o l l e d  s e t t i n g  of  t he  o p e r a t i n g  t h e a t r e . 11 A S A  T a s k  Fo r c e  

on the m a n a g e m e n t  of  t he  d i f f i c u l t  a i r w a y  has  r e c o m m e n d e d  to 

l i mi t  c o n v e n t i o n a l  i n t u b a t i o n  a t t e m p t s  to 3 to r e d u c e  a i r w a y  

t r a u m a ,  s w e l l i n g  and p a t i e n t  i n j u r y .  T h e r e a f t e r  an a l t e r n a t i v e  

e.g.  t r a c h e a l  t u b e  i n t r o d u c e r ,  l a r y n g e a l  m a s k  a i r w a y ,  

c o m b i t u b e ™ ,  f i b r e o p t i c  b r o n c h o s c o p y ,  c r i c o t h y r o t o m y  or 

t r a c h e o s t o m y  s h o u l d  be s o u g h t . 12,16

Th e r e  is no i n t e r n a t i o n a l l y  a c c e p t e d  d e f i n i t i o n  of  c o m p l i c a t i o n s  

of  r ap i d  s e q u e n c e  i n t u b a t i o n . 15 Mo s t  s t u d i e s  e v a l u a t i n g  t he 

c o m p l i c a t i o n s  e v o l v e d  t h e i r  d e f i n i t i o n s  f r o m  q u a l i t y  a s s u r a n c e  

p r i n c i p l e s  of  a i r w a y  m a n a g e m e n t .  T h e s e  i n c l u d e  m a j o r  and 

i m m e d i a t e  a d v e r s e  e v e n t s ,  i . e . ,  h y p o t e n s i o n ,  h y p o x e m i a ,  

d y s r h y t h m i a ,  a n d  d e a t h .  O t h e r  a d v e r s e  e v e n t s  a r e  m i n o r ,
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d e l a y e d ,  or  b o t h .  T h e y  i n c l u d e  p n e u m o n i a ,  s o f t  t i s s u e  t r a u m a ,  

t oo t h  t r a u m a ,  b r o n c h i a l  i n t u b a t i o n  and v o m i t i n g  w i t h o u t  

a s p i r a t i o n .  It has  b e e n  r e p o r t e d  t h a t  t he  i n c i d e n c e  of  a i r w a y  

and h a e m o d y n a m i c  c o m p l i c a t i o n s  d i s t i n c t l y  i n c r e a s e  w i t h  m o r e  

t han 2 l a r y n g o s c o p i c  a t t e m p t s  d u r i n g  e m e r g e n c y  a i r w a y  

m a n a g e m e n t . 10,16

It has b e e n  a r g u e d  t h a t  c r i c o i d  p r e s s u r e  ma y  c a u s e  d i f f i c u l t i e s  

in i n t u b a t i o n .  H o w e v e r ,  a s t u d y  by J a b a l a m e l i  f o u n d  ou t  t h a t  

l a r y n g o s c o p i c  v i e w  w i t h  c r i c o i d  p r e s s u r e  p r o p e r l y  a p p l i e d  was  

b e t t e r  t h a n  w i t h o u t . 18 A c c o r d i n g  to T u r g e o n  et  al  in a d o u b l e 

b l i nd  r a n d o m i z e d  c o n t r o l l e d  s t u d y ,  c r i c o i d  p r e s s u r e  had no 

i n f l u e n c e  on t he  r a t e  of  f a i l e d  o r o - t r a c h e a l  i n t u b a t i o n ,  and t h a t  

it had no e f f e c t  on g l o t t i c  e x p o s u r e  d u r i n g  l a r y n g o s c o p y  or  on 

c o m p l e x i t y  i n t u b a t i o n . 22

Even  w i t h  t he  b e n e f i t s  of  r a p i d  s e q u e n c e  i n t u b a t i o n ,  in s o m e  

c r i t i c a l l y  i l l / i n j u r e d  p a t i e n t s ,  t he  t e c h n i q u e  ma y  r e s u l t  in a 

d e t e r i o r a t i o n  of  t he  p a t i e n t ’ s p h y s i o l o g i c a l  c o n d i t i o n . 19 In s o m e  

p a t i e n t s ,  t he  p a r t i c u l a r  c l i n i c a l  p r o b l e m ( s )  ma y  n e c e s s i t a t e  

a d j u s t m e n t s  to t he  t e c h n i q u e  and a g e n t s  u s e d . 10,19

Rapi d  S e q u e n c e  I n t u b a t i o n  -  The  P r o c e d u r e

The g e n e r a l  s e q u e n c e  of  r a p i d  s e q u e n c e  i n t u b a t i o n  c o n s i s t s  of  

the " f i v e  P ’ s , "  as f o l l o w s :  p r e p a r a t i o n ,  p r e o x y g e n a t i o n ,

p a r a l y s i s ,  p a s s a g e  of  t he  e n d o t r a c h e a l  t u b e ,  and 

p o s t i n t u b a t i o n  c a r e .  P r e p a r a t i o n  b e g i n s  w h e n  t he  c l i n i c i a n  

i d e n t i f i e s  t he  n e e d  f o r  i n t u b a t i o n .  A p e r i o d  o f  5 to 10 mi n 

be f o r e  i n t u b a t i o n  a l l o w s  f o r  t he  e v a l u a t i o n  of  t he  p a t i e n t  f or  

s i g n s  o f  a d i f f i c u l t  a i r w a y  a n d  f o r  t h e  p r e p a r a t i o n  o f  t he  

e q u i p m e n t .  A m o n g  t h e  v a r i o u s  m n e m o n i c s  t h a t  a r e  used  t o
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a s s i s t  p r e p a r a t i o n ,  t he  p h r a s e  " Y BAG P E O P L E ? "  a l l o w s  

p h y s i c i a n s  to r e c a l l  t he  e s s e n t i a l  e l e m e n t s  of  t he  p r e p a r a t o r y  

p h a s e  and  e m p h a s i z e s  t he  need  to a v o i d  p o s i t i v e - p r e s s u r e  

f ac e  m a s k  v e n t i l a t i o n  w h e n e v e r  p o s s i b l e . 12,13

T a b l e  1: P r e p a r a t i o n  f o r  I n t u b a t i o n  M n e m o n i c 13

Y Y a n k a u e r  s u c t i o n

B B a g - v a l v e - m a s k

A A c c e s s  v e i n

G Get  y o u r  t e a m ,  ge t  he l p  i f  you  p r e d i c t  a d i f f i c u l t  

a i r w a y

P P o s i t i o n  t he  p a t i e n t  and p l a c e  t he p a t i e n t  on 

m o n i t o r

E E n d o t r a c h e a l  t u b e s  and c h e c k  t he  c u f f s  w i t h  a 

s y r i n g e

0 O x y g e n  and  o r o p h a r y n g e a l  a i r w a y  a v a i l a b l e

P P h a r m a c y :  d r a w  up and l a b e l  al l  t he  n e c e s s a r y  

d r u g s

L L a r y n g o s c o p e  a n‘d b l a d e s :  a v a r i e t y  and  w o r k i n g .

E E v a l u a t e  f o r  d i f f i c u l t  a i r w a y



P r e o x y g e n a t i o n ,  a l s o  t e r m e d  a l v e o l a r  d e n i t r o g e n a t i o n ,  is 

p e r f o r m e d  w i t h  t he  p a t i e n t  b r e a t h i n g  1 0 0 % o x y g e n  t h r o u g h  a 

n o n - r e b r e a t h e r  m a s k  f o r  5 mi n .  M e n t a l l y  a l e r t  p a t i e n t s  are 

a s k e d  to p e r f o r m  e i g h t  d e e p  b r e a t h s  to t o t a l  l ung  c a p a c i t y .  

A l v e o l a r  d e n i t r o g e n a t i o n  c r e a t e s  a r e s e r v o i r  of  o x y g e n  in t he  

l ung t h a t  l i m i t s  a r t e r i a l  d e s a t u r a t i o n  d u r i n g  s u b s e q u e n t  

i n t u b a t i o n  a t t e m p t s .  Th e  use of  p o s i t i v e - p r e s s u r e  v e n t i l a t i o n  

a d m i n i s t e r e d  by f a c e m a s k  is r e s e r v e d  f o r  p a t i e n t s  wh o  c a n n o t  

a c h i e v e  a d e q u a t e  o x y g e n a t i o n  w h i l e  b r e a t h i n g  1 0 0% 0 2 by

n o n r e b r e a t h e r  m a s k . 6,12

S u c c e s s f u l  i n t u b a t i o n  o f t e n  d e p e n d s  on c o r r e c t  p a t i e n t  

p o s i t i o n i n g .  Th e  p a t i e n t ' s  head  s h o u l d  be l e v e l  w i t h  t he  r a p i d  

s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r ’ s w a i s t  or  h i g h e r  to p r e v e n t  

u n n e c e s s a r y  b a c k  s t r a i n  d u r i n g  l a r y n g o s c o p y .

Ri g i d  l a r y n g o s c o p y  d i s p l a c e s  o r a l  and  p h a r y n g e a l  so f t  t i s s u e s  

to c r e a t e  a d i r e c t  l i ne  o f  v i s i o n  f r o m t he  m o u t h  to t he  g l o t t i c  

o p e n i n g .  M o d e r a t e  he ad  e l e v a t i o n  ( 5 - 1 0  cm a b o v e  t he 

b e d / t r o l l e y )  and  e x t e n s i o n  of  t he  a t l a n t o o c c i p i t a l  j o i n t  p l a c e  

t he p a t i e n t  in t he  d e s i r e d  s n i f f i n g  p o s i t i o n .  T h i s  p o s i t i o n  

e n s u r e s  t he  a l i g n m e n t  o f  t he  o r a l ,  p h a r y n g e a l  and  l a r y n g e a l  

s t r u c t u r e s  f o r  e a s y  and s u c c e s s f u l  l a r y n g o s c o p y .  The  l o w e r  

p o r t i o n  of  t he  c e r v i c a l  s p i n e  is f l e x e d  by r e s t i n g  t he  head  on a 

p i l l o w . 44 H o w e v e r ,  in c a s e s  of  s u s p e c t e d  or  a c t u a l  c e r v i c a l  

i n j u r y ,  t h i s  m a n o e u v r e  w o r s e n s  t he  i n j u r y  w i t h  s p i n a l  co r d  

d a m a g e  b e i n g  v e r y  p o s s i b l e .  I n s t e a d  e n d o t r a c h e a l  i n t u b a t i o n  

s h o u l d  be a c h i e v e d  w i t h  i m m o b i l i z a t i o n  of  t he  c e r v i c a l  s p i n e .  

Th i s  is d o n e  by m a n u a l  i m m o b i l i z a t i o n  of  t he  c e r v i c a l  s p i n e  by 

a s e c o n d  a s s i s t a n t .
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The s e d a t i v e  and  n e u r o m u s c u l a r  b l o c k i n g  a g e n t s  are

a d m i n i s t e r e d  i m m e d i a t e l y  a f t e r  t he  p a t i e n t  a c h i e v e s  a d e q u a t e
<*

p r e o x y g e n a t i o n .  An a s s i s t a n t  p e r f o r m s  t he  c r i c o i d  p r e s s u r e  

(Fi g 2) to p r e v e n t  p a s s i v e  r e g u r g i t a t i o n  and  a s p i r a t i o n ,  and 

r e d u c e  g a s t r i c  i n s u f f l a t i o n  i f  t he p a t i e n t  is r e c e i v i n g  p o s i t i v e -  

p r e s s u r e  v e n t i l a t i o n  by f a c e m a s k . 3,4,17 If  t he  p a t i e n t  v o m i t s ,  

t he c r i c o i d  p r e s s u r e  s h o u l d  be r e l e a s e d  and  t he  p a t i e n t  s h o u l d  

be l o g - r o l l e d  to a l l o w  d e p e n d e n t  s u c t i o n i n g  of  t he  p h a r y n x . 20

Fig 1: A p p l i c a t i o n  of  c r i c o i d  p r e s s u r e

T h e r e  is a r a n g e  o f  i n d u c t i o n  a g e n t s  and t he  a p p r o p r i a t e  one 

s h o u l d  be u s e d  f o r  s p e c i f i c  • c l i n i c a l  c i r c u m s t a n c e s .  

S u cc i n y I c h o I i n e p r o v i d e s  s a f e  and e f f e c t i v e  n e u r o m u s c u l a r  

b l o c k a d e  f o r  m o s t  p a t i e n t s . 6,7 R o c u r o n i u m  ma y  be a mo r e
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a p p r o p r i a t e  c h o i c e  f o r  p a t i e n t s  i f  t h e r e  a r e  c o n t r a i n d i c a t i o n s  or

c o n c e r n s  a b o u t  t he  use  of  s u c c i n y l c h o l i n e . 7
<»

F o r t y - f i v e  s e c o n d s  to 1 mi n  a f t e r  i n d u c t i o n  and p a r a l y s i s ,  t he 

a d e q u a c y  of  p a r a l y s i s  is a s s e s s e d  by c h e c k i n g  m a n d i b u l a r  

m o b i l i t y .  R e s i s t a n c e  to m o t i o n  i n d i c a t e s  i n c o m p l e t e  p a r a l y s i s ,  

wh i c h  r e q u i r e s  t h a t  t he  p a t i e n t  s t a r t  to r e c e i v e  o x y g e n  a g a i n ,  

wi t h  r e a s s e s s m e n t  o f  r e l a x a t i o n  t a k i n g  p l a c e  in 15 to 3 0 s . 12,13

Onc e  s u f f i c i e n t  m u s c l e  r e l a x a t i o n  has  be e n  a c h i e v e d ,

l a r y n g o s c o p y  is p e r f o r m e d  and t he v o c a l  c o r d s  v i s u a l i z e d  

( f i g . 2) .  V i s u a l i z a t i o n  of  t he  v o c a l  c o r d s  and  t he  g l o t t i c  o p e n i n g  

may be i m p r o v e d  by p l a c i n g  p r e s s u r e  on t he  t h y r o i d  c a r t i l a g e  

in a b a c k w a r d ,  u p w a r d ,  and r i g h t w a r d  d i r e c t i o n  ( t he  m n e m o n i c  

" B U R P "  or  b a c k w a r d s ,  u p w a r d s ,  r i g h t ,  and  p r e s s u r e ) .  If 

l a r y n g o s c o p y  is not  i m m e d i a t e l y  s u c c e s s f u l  and t he  p a t i e n t ’ s 

S p 0 2 f a l l s  to < 9 0 % ,  a s s i s t e d  v e n t i l a t i o n  is i n i t i a t e d  w i t h  a b a g -  

v a l v e - m a s k  d e v i c e  and c r i c o i d  p r e s s u r e  to o x y g e n a t e  and 

v e n t i l a t e  t he  p a t i e n t  b e f o r e  a t t e m p t i n g  l a r y n g o s c o p y  a g a i n .  

A f t e r  s u c c e s s f u l  t r a c h e a l  i n t u b a t i o n  and c u f f  i n f l a t i o n ,  t he  

c o n f i r m a t i o n  of  i n t u b a t i o n  is r e q u i r e d . 6,12,13,19

Fig 2: V i e w  of  g l o t t i c  a r ea  via d i r e c t  l a r y n g o s c o p y

Vestibular fold 

Larynx

Esophagus

Epiglottis---------—

Base of the tongue
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Arytenoids
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The g o a l  in t he  i m m e d i a t e  p o s t i n t u b a t i o n  p e r i o d  is to c o n f i r m  

c o r r e c t  t r a c h e a l  i n t u b a t i o n ,  and t he a d e q u a c y  of  o x y g e n a t i o n  

and v e n t i l a t i o n .  E p i g a s t r i c  a u s c u l t a t i o n  f o l l o w e d  by 

a u s c u l t a t i o n  of  bo t h  h e mi  t h o r a c e s  in t he  a x i l l a s  a s s i s t s  in 

a s s e s s i n g  f o r  an o e s o p h a g e a l  or  ma i n  s t e m b r o n c h u s  

i n t u b a t i o n .  Th e  r i se  and f a l l  of  t he c h e s t  and  t he  m a i n t e n a n c e  

or  i m p r o v e m e n t  of  o x y g e n a t i o n  s h o u l d  be n o t e d .  Th e  

m e a s u r e m e n t  of  e n d - t i d a l  C 0 2 by e i t h e r  a c o l o r i m e t r i c  or  

w a v e f o r m  d e v i c e  has  b e c o m e  a n e c e s s a r y  s t e p  in c o n f i r m i n g  

t r a c h e a l  i n t u b a t i o n .  O n c e  s a t i s f i e d  t h a t  t he  e n d o t r a c h e a l  t u b e  

is in t he  t r a c h e a ,  c r i c o i d  p r e s s u r e  ma y  be r e l e a s e d .  Th e  c u f f  is 

t hen  r e c h e c k e d ,  and t he  e n d o t r a c h e a l  t u b e  is s e c u r e d  to t he 

p a t i e n t .  M a n y  of  t he  i n d u c t i o n  a g e n t s  and s u c c i n y l c h o l i n e  

have  a s h o r t  d u r a t i o n  of  a c t i o n .  T h u s ,  d e p e n d i n g  on t he l eve l  

of  c o n s c i o u s n e s s  of  t he  p a t i e n t  b e f o r e  t he  i n t u b a t i o n ,  s e d a t i o n  

s h o u l d  be c o n s i d e r e d  at  t h i s  p o i n t . 6,12,13

D i f f i c u l t  I n t u b a t i o n

The A m e r i c a n  S o c i e t y  o f  A n e s t h e s i o l o g y  d e f i n e s  a d i f f i c u l t  

a i r w a y  by t he  e x i s t e n c e  of  c l i n i c a l  f a c t o r s  t h a t  c o m p l i c a t e  

e i t h e r  v e n t i l a t i o n  a d m i n i s t e r e d  by f a c e  m a s k  or  i n t u b a t i o n  

p e r f o r m e d  by e x p e r i e n c e d  and s k i l l e d  c l i n i c i a n s .  D i f f i c u l t  

i n t u b a t i o n  has  b e e n  d e f i n e d  by t he  ne e d  f o r  m o r e  t h a n  t h r e e  

i n t u b a t i o n  a t t e m p t s  or  a t t e m p t s  at  i n t u b a t i o n  t h a t  l as t  mo r e  

t han  10 m i n u t e s .  T h e r e  m a n y  c a u s e s  of  d i f f i c u l t  i n t u b a t i o n .  

Th e y  i n c l u d e  t he  p r a c t i t i o n e r ’ s i n e x p e r i e n c e ,  i n a d e q u a t e  

e q u i p m e n t  p r e p a r a t i o n  and m a l f u n c t i o n ,  r e d u c e d  j a w  m o v e m e n t  

(e . g .  in f r a c t u r e s ,  j a w  w i r i n g ,  r h e u m a t o i d  a r t h r i t i s ) ,  r e d u c e d  

neck  m o v e m e n t  ( e . g .  in c e r v i c a l  f r a c t u r e ,  r h e u m a t o i d  a r t h r i t i s ) ,  

s h o r t  n e c k ,  p r o t r u d i n g  i n c i s o r  t e e t h ,  a i r w a y  o e d e m a ,  a i r w a y
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t u m o u r s ,  and o b e s i t y  a m o n g s t  o t h e r s .  D i f f i c u l t  i n t u b a t i o n  can 

be e x p e c t e d  or  u n e x p e c t e d . 13,43

A s s e s s m e n t  of  t he  a i r w a y  f o r  d i f f i c u l t  i n t u b a t i o n  i n c l u d e s  t he 

f o l l o w i n g :

a) G e n e r a l  a p p e a r a n c e  of  t he  n e c k ,  f a c e ,  m a x i l l a  and 

m a n d i b l e .

b) J a w  m o v e m e n t .

c)  He a d  e x t e n s i o n  and n e c k  m o v e m e n t .

d) Th e  t e e t h  and  t he  o r o p h a r y n x .

e) T h e  s o f t  t i s s u e s  of  t he  neck .

f) R e c e n t  c e r v i c a l  x - r a y s .

g) T h e  v i e w  at  l a r y n g o s c o p y .

V a r i o u s  s c r e e n i n g  t e s t s  f o r  d i f f i c u l t  i n t u b a t i o n  h a v e  be en  

d e v e l o p e d .  T h e  m o s t  p o p u l a r  of  t h e s e  is t he  M a l l a m p a t i  

c l a s s i f i c a t i o n . 43 T h i s  is d i f f i c u l t  to a p p l y  in t he  e m e r g e n c y  

s e t t i n g  as it r e q u i r e s  a c o n s c i o u s  and c o o p e r a t i v e  p a t i e n t .

F a i l e d  I n t u b a t i o n

A f a i l e d  i n t u b a t i o n  d r i l l  is a p p l i e d  in d i f f i c u l t  a i r w a y  s i t u a t i o n s  

w h e r e  t he  a t t e m p t s  at  s e c u r i n g  t he  ai rw.ay e n d o t r a c h e a l l y  have  

not  s u c c e e d e d .  T h i s  ma y  i n v o l v e  w a k i n g  t he  p a t i e n t  so t h a t  an 

a l t e r n a t i v e  i n t e r v e n t i o n  can be t r i e d  bu t  t h i s  is u s u a l l y  

i n a p p r o p r i a t e  f o r  a c u t e l y  i l l  p a t i e n t s .  I f  o x y g e n a t i o n  is 

a d e q u a t e ,  f u r t h e r  e f f o r t s  to i n t u b a t e  ma y  be p o s s i b l e .  He l p  

f r o m a m o r e  e x p e r i e n c e d  o p e r a t o r  is a d v i s a b l e  e s p e c i a l l y  i f  

o p t i m a l  e x t e r n a l  l a r y n g e a l  m a n i p u l a t i o n ,  a p p r o p r i a t e  

l a r y n g o s c o p e  b l a d e  and  an i n t u b a t i n g  s t y l e t  h a v e  be en  used  

u n s u c c e s s f u l l y .  I f  s e v e r e  h y p o x e m i a  d e v e l o p s ,  a t t e m p t  at  

i n t u b a t i o n  s h o u l d  be  a b a n d o n e d  a n d  l u n g  v e n t i l a t i o n  r e 
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e s t a b l i s h e d .  T h i s  is d o n e  by b a g - v a l v e - m a s k  v e n t i l a t i o n  wi t h  

an o r o - p h a r y n g e a l  a i r w a y  in p l a c e . 44,45

A s u p r a g l o t t i c  a i r w a y  ma y  be i n s e r t e d  by an e x p e r i e n c e d  

o p e r a t o r .  S u p r a g l o t t i c  d e v i c e s  i n c l u d e  l a r y n g e a l  m a s k  a i r w a y  

and c o m b i t u b e .  F i b r e o p t i c - g u i d e d  t r a c h e a l  i n t u b a t i o n  can a l so  

be a t t e m p t e d .  An i n t u b a t i n g  l a r y n g e a l  m a s k  a i r w a y  can 

f a c i l i t a t e  b l i n d  and f i r e o p t i c - g u i d e d  t r a c h e a l  i n t u b a t i o n . 44

If s u f f i c i e n t  v e n t i l a t i o n  c a n n o t  s t i l l  be m a i n t a i n e d ,  a r e l i a b l e  

s u r g i c a l  a i r w a y  m u s t  be c r e a t e d  r a p i d l y .  In t he  e m e r g e n c y  

s e t t i n g  t h i s  ma y  be by w i d e - b o r e  c a n n u l a  or  s u r g i c a l  

c r i c o t h y  r o i d o t o m y , p e r c u t e n o u s  or  f o r m a l  t r a c h e o s t o m y .
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3.0 O B J E C T I V E S  .

3.1 O B J E C T I V E S

3. 1 . 1  G E N E R A L  O B J E C T I V E

To e v a l u a t e  t he  p r a c t i c e  of  r a p i d  s e q u e n c e  i n t u b a t i o n  at  t he

a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t ,  KNH.

3 . 1 . 2  S P E C I F I C  O B J E C T I V E S .

1 .  To d e t e r m i n e  t he  c o m m o n  i n d i c a t i o n s  f o r  r ap i d  

s e q u e n c e  i n t u b a t i o n .

2. To a s s e s s  t he  t i m e  f a c t o r  in d e c i s i o n - m a k i n g  and 

i m p l e m e n t a t i o n  of  r a p i d  s e q u e n c e  i n t u b a t i o n .

3. To a s s e s s  t he  a v a i l a b i l i t y  of  t he  n e c e s s a r y  e q u i p m e n t  

to c a r r y  ou t  r a p i d  s e q u e n c e  i n t u b a t i o n .

4.  To e v a l u a t e  t he  e x e c u t i o n  of  r a p i d  s e q u e n c e  i n t u b a t i o n  

and  i t s c o m p l i c a t i o n s .
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4.0 J U S T I F I C A T I O N .

T h i s  a c t i o n  r e s e a r c h  wa s  i n t e n d e d  to a s s e s s  t he  c o m p e t e n c y  

of  p r a c t i c e  of  r a p i d  s e q u e n c e  i n t u b a t i o n  w i t h  t he  a i m of  

s u g g e s t i n g  i m p r o v e m e n t  m e a s u r e s  and h e n c e  p r o m o t i n g  s a f e t y  

of  t he  p a t i e n t s .  It w a s  a s s u m e d  t h a t  i f  t he  t e c h n i q u e  and sk i l l  

wa s  c o r r e c t  t h e n  t he  o u t c o m e  w i l l  be a f f e c t e d  p o s i t i v e l y .  

A i r w a y  a d e q u a c y  is c r i t i c a l  to l i f e .  T h e r e f o r e  any  t h r e a t  to t he 

a i r w a y  n e e d s  to be d e a l t  w i t h  b e f o r e  any  o t h e r  b o d y  s y s t e m  at 

r i s k .  A n y  a i r w a y  i n s u l t  or  i l l - e x e c u t e d  i n t e r v e n t i o n  is u s u a l l y  

r a p i d l y  f a t a l .  R a p i d  s e q u e n c e  i n t u b a t i o n  d e m a n d s  p r o f i c i e n c y  

and s p e c i a l  a t t e n t i o n  to d e t a i l .

S t u d i e s  e v a l u a t i n g  t he  p r o c e d u r e  of  r a p i d  s e q u e n c e  i n t u b a t i o n  

ha v e  b e e n  c a r r i e d  ou t  in o t h e r  c o u n t r i e s  e s p e c i a l l y  in t he  USA.  

No n e  has  b e e n  c a r r i e d  ou t  in KNH,  and  t h e r e f o r e ,  t h i s  is t he 

f i r s t  s u c h  s t u d y  in t h i s  h o s p i t a l .  Th e  s a f e t y  of  t he  p r o c e d u r e  of  

r a p i d  s e q u e n c e  i n t u b a t i o n  at  KNH is u n k n o w n  and t h i s  s t u d y  

set  ou t  to a s s e s s  t h i s .  Th e  s t u d y  a d d r e s s e s  t he  a r e a s  of  s h o r t 

c o m i n g s  and  r e c o m m e n d a t i o n s  m a d e .  Th e  ma i n  a i m of  t h i s  

s t u d y  wa s  to p r o m o t e  p a t i e n t  s a f e t y .
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5.0 M E T H O D O L O G Y .

5.1 S t u d y  D e s i g n

Th i s  w a s  a h o s p i t a l - b a s e d  p r o s p e c t i v e ,  d e s c r i p t i v e  and 

a n a l y t i c a l  s t u d y .

S a m p l e  s i z e

In t h i s  s t u d y  t he  s a m p l e  s i ze  wa s  c a l c u l a t e d  u s i n g  t he  

f o r m u l a : 23 

n=  z ?pq 

d 2

where
n is s a m p l e  s i z e  ( i f  t he  t a r g e t  p o p u l a t i o n  is m o r e  t han

1 0 , 0 0 0 )

z is t he  s t a n d a r d  n o r m a l  d e v i a t i o n  at  t he  r e q u i r e d  

c o n f i d e n c e  l e v e l ,  in t h i s  c a s e  i t s 1 . 96

p is t he  p r o p o r t i o n  in t he  t a r g e t  p o p u l a t i o n  e s t i m a t e d  to 

ha v e  c h a r a c t e r i s t i c s  b e i n g  m e a s u r e d .  S i n c e  t h e r e  is no 

e s t i m a t e  a v a i l a b l e  of  t he  p r o p o r t i o n  in t he  t a r g e t  

p o p u l a t i o n  a s s u m e d  to h a v e  t he  c h a r a c t e r i s t i c s  of  

i n t e r e s t ,  50 % ( 0 . 5 )  s h o u l d  be u s e d  as r e c o m m e n d e d  by 

F i s h e r  et  a l . 23 

q is 1 -p = 0 .5

d is t he  l e v e l  o f  s t a t i s t i c a l  s i g n i f i c a n c e  se t  = 0 . 0 5 .  

T h e r e f o r e ;

n = ( 1 . 9 6 ) 2x ( 0 . 5 )  x ( 0 . 5 )

( 0 . 0 5 ) 2 

= 38 4
S i n c e  t he  s t u d y  p o p u l a t i o n  in t h i s  s t u d y  w a s  l es s  t ha n  1 0 0 00 ,  

t he  s a m p l e  s i z e  w a s  c a l c u l a t e d  as f o l l o w s :
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nf  = n

1 + n / N

Wher e

nf  = t h e  d e s i r e d  s a m p l e  s i ze  ( w h e n  t he  p o p u l a t i o n  is l ess  

t h a n  1 0 , 0 0 0 ) .

n = t he  d e s i r e d  s a m p l e  s i ze  ( w h e n  t he  p o p u l a t i o n  is mo r e  

t h a n  1 0 , 0 0 0 )  w h i c h  is 384 ( f r o m a b o v e  c a l c u l a t i o n )

A/ = t he  e s t i m a t e  of  t he  p o p u l a t i o n  s i z e  ( n u m b e r  of  p a t i e n t s  

u n d e r g o i n g  RSI  at  t he a c c i d e n t  and e m e r g e n c y  

d e p a r t m e n t  in KNH in a y e a r  i . e.  a b o u t  3 6 0 24)

T h e r e f o r e

nf  = 384

1 + ( 3 8 4 / 3 6 0 )

= 186

T h e r e f o r e  t he  d e s i r e d  s a m p l e  s i z e  f o r  t h i s  s t u d y  wa s  186.

5.2 S t u d y  P o p u l a t i o n

Th e  t a r g e t  p o p u l a t i o n  f o r  t h i s  s t u d y  w a s  p a t i e n t s  u n d e r g o i n g  

e m e r g e n c y  t r a c h e a l  i n t u b a t i o n  at  t he  a c c i d e n t  and e m e r g e n c y  

d e p a r t m e n t  of  KNH.

5.3 S t u d y  Ar e a

The  s t u d y  w a s  c a r r i e d  out  at  t he  K e n y a t t a  N a t i o n a l  H o s p i t a l .  

Th i s  h o s p i t a l  s e r v e s  t he  e n t i r e  c o u n t r y  of  K e n y a  and Ea s t  and 

C e n t r a l  A f r i c a  at  l a r g e .  It is a l so  t he  p r e m i e r  t e a c h i n g  h o s p i t a l  

in K e n y a .  T h e  s t u d y  wa s  c o n d u c t e d  at  t he  a c c i d e n t  and 

e m e r g e n c y  d e p a r t m e n t .
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5.4 S t u d y  P r o c e d u r e

The  s t u d y  f o c u s e d  on al l  a s p e c t s  of  t he  r a p i d  s e q u e n c e  

i n t u b a t i o n  t e c h n i q u e .  It i n v o l v e d  t he t i m i n g  of  t he  d e c i s i o n  and 

i m p l e m e n t a t i o n  o f  r a p i d  s e q u e n c e  i n t u b a t i o n ,  a s s e s s m e n t  of  

t he  p a t i e n t  and  p r e p a r a t i o n  p r i o r  to t he  r a p i d  s e q u e n c e  

i n t u b a t i o n ,  t he  s k i l l  of  t he  p e r s o n n e l ,  t he  a c t u a l  c o n d u c t  of  

r a p i d  s e q u e n c e  i n t u b a t i o n  and t he  p o s t - i n t u b a t i o n  

m a n a g e m e n t .  A s s e s s m e n t  of  p a t i e n t s  m a i n l y  t a r g e t e d  t he 

a i r w a y  a s s e s s m e n t  and any  p h y s i o l o g i c a l  c o m p r o m i s e .  

P r e p a r a t i o n  f o r  r a p i d  s e q u e n c e  i n t u b a t i o n  e n t a i l e d  t he 

e q u i p m e n t  and  d r u g s  a v a i l a b l e .  Th e  c o n d u c t  o f  r a p i d  s e q u e n c e  

i n t u b a t i o n  w a s  c o m p a r e d  w i t h  t he  n o r m a t i v e  s t a n d a r d s  of  

p r a c t i c e  ( i . e .  w h a t  t he  e x p e r t s  t h i n k  s h o u l d  be d o n e  in o r d e r  to 

e x e c u t e  t he  t e c h n i q u e  c o r r e c t l y  and s a f e l y ) .

5.5 Da t a  Col  l e c t i o n

Dat a  wa s  c o l l e c t e d  d u r i n g  t he p e r i o d  of  6 m o n t h s  f r o m O c t o b e r  

2 0 0 7  to M a r c h  2 0 0 8 .  I n f o r m a t i o n  wa s  o b t a i n e d  u s i n g  a s u r v e y  

t oo l .  Th e  d a t a  c o l l e c t e d  i n c l u d e d  t he d e m o g r a p h i c  d a t a ,  t he 

i n d i c a t i o n  f o r  r a p i d  s e q u e n c e  i n t u b a t i o n ,  t he  t i m i n g  of  r ap i d  

s e q u e n c e  i n t u b a t i o n ,  t he  p e r s o n n e l  p e r f o r m i n g  r a p i d  s e q u e n c e  

i n t u b a t i o n ,  and t he  p r e p a r a t i o n  and e x e c u t i o n  of  r a p i d  

s e q u e n c e  i n t u b a t i o n .  Th e  p r i n c i p l e  i n v e s t i g a t o r  a d m i n i s t e r e d  

t he  s u r v e y  t oo l  by o b s e r v e r - p a r t i c i p a n t  m e t h o d .  Th e  da t a  

c o l l e c t i n g  t o o l s  w e r e  c h e c k e d  d a i l y  c o m p l e t e n e s s  and 

a c c u r a c y .

Th e  d a t a  o b t a i n e d  wa s  t hen  be c o d e d  and  s t o r e d  in a 

c o m p u t e r .  It wa s  a n a l y z e d  us i n g  EPI  info c o m p u t e r  p a c k a g e .  It 

is p r e s e n t e d  in t a b l e s ,  g r a p h s  and in p r o s e .
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5.6 I n c l u s i o n / E x c l u s i o n  C r i t e r i a

4 . 6 . 1 .  I n c l u s i o n  C r i t e r i a .

Al l  c r i t i c a l l y  i l l / i n j u r e d  p a t i e n t s  w h o  u n d e r w e n t  r a p i d  

s e q u e n c e  i n t u b a t i o n  at  a c c i d e n t  and e m e r g e n c y  

d e p a r t m e n t ,  KN H .

4 . 6 . 2 .  E x c l u s i o n  C r i t e r i a .

1. Al l  c a r d i a c  a r r e s t  p a t i e n t s .

2. Al l  c r i t i c a l l y  i l l / i n j u r e d  p a t i e n t s  w h o  w e r e  a l r e a d y  

i n t u b a t e d  on a r r i v a l  to t he  a c c i d e n t  and e m e r g e n c y  

d e p a r t m e n t .

3. Al l  p a t i e n t s  in w h o m  t he i n v e s t i g a t o r  i n t e r v e n e d  to 

a v e r t  p o t e n t i a l  a d v e r s e  o u t c o m e s .

5.7 O P E R A T I O N A L  D E F I N I T O N S .

□ R a p i d  s e q u e n c e  i n t u b a t i o n  -  use of  a n a e s t h e t i c  d r u g s  and 

c r i c o i d  p r e s s u r e  to f a c i l i t a t e  t r a c h e a l  i n t u b a t i o n .

□ C r i c o i d  p r e s s u r e  -  t e m p o r a r y  o c c l u s i o n  of  t he  u p p e r  

o e s o p h a g u s  by f o r m  of  b a c k w a r d  p r e s s u r e  on c r i c o i d  r i ng s  

a g a i n s t  t he  b o d i e s  of  c e r v i c a l  v e r t e b r a e .

□ R a p i d  s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r  -  t he  p e r s o n  wh o  

a d m i n i s t e r e d  t he  a n a e s t h e t i c  d r u g s  and p e r f o r m e d  the 

t r a c h e a l  i n t u b a t i o n .

□ R a p i d  s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r  a s s i s t a n t  -  t he 

p e r s o n  w h o  a p p l i e d  t he  c r i c o i d  p r e s s u r e  d u r i n g .
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u P o s s i b l e  d i f f i c u l t  a i r w a y  -  d e f i n e d  as any  o c c u r r e n c e  of  

o b v i o u s  a i r w a y  o b s t r u c t i o n ,  t h y r o m e n t a l  d i s t a n c e  l ess  

t h a n  3 f i n g e r b r e a d t h s ,  i n t e r - i n c i s o r  d i s t a n c e  l ess  t h a n  2 

f i n g e r b r e a d t h s ,  or  ne c k  i m m o b i l i z a t i o n .

□ D i f f i c u l t  i n t u b a t i o n  -  t r a c h e a l  i n t u b a t i o n  a f t e r  m o r e  t h a n  2 

a t t e m p t s  at  i n t u b a t i o n .

□ A t t e m p t  at  i n t u b a t i o n  -  i n s e r t i o n  o f  t he  l a r y n g o s c o p e  

b l a d e  i n t o  p a t i e n t s  l a r y n x  in o r d e r  to v i s u a l i z e  t he  v o c a l  

c o r d s .

□ C o m p l i c a t i o n s  of  r a p i d  s e q u e n c e  i n t u b a t i o n  -  t h e s e  w e r e  

t he  a d v e r s e  e v e n t s  t h a t  r e s u l t e d  d i r e c t l y  f r o m the 

p r o c e d u r e  of  r a p i d  s e q u e n c e  i n t u b a t i o n .  T h e y  w e r e  

d e r i v e d  f r o m  t he  q u a l i t y  a s s u r a n c e  p r i n c i p l e s  of  a i r w a y  

m a n a g e m e n t .  T h e y  i n c l u d e d :

o H y p o t e n s i o n  -  f a l l  in s y s t o l i c  b l o o d  p r e s s u r e  to l ess  

t h a n  9 0 m m H g  f o r  l o n g e r  t h a n  10 m i n u t e s ,  

o D e s a t u r a t i o n  -  a S p 0 2 d r o p  f r o m  > 9 0 %  to < 9 0 %.  

o O e s o p h a g e a l  i n t u b a t i o n  -  p l a c e m e n t  of  t he  

e n d o t r a c h e a l  t u b e  i n t o  t he  o e s o p h a g u s  i n s t e a d  of  t he 

t r a c h e a .

o F a i l e d  i n t u b a t i o n  -  i n a b i l i t y  to p l a c e  t he  t u b e  i n t o  

t he  t r a c h e a  d e s p i t e  n u m e r o u s  a t t e m p t s ,  

o C a r d i a c  a r r e s t  -  a b s e n c e  of  a n y  c a r d i o - r e s p i r a t o r y  

a c t i v i t y

5.8 E T H I C A L  C O N S I D E R A T I O N S .

D u r i n g  t he  s t u d y  t he  f o l l o w i n g  e t h i c a l  i s s u e s  w e r e  c o n s i d e r e d :

I . T h e  n a t u r e  of  t he  s t u d y  w a s  e x p l a i n e d  to t he  

p e r s o n n e l  at  t he  a c c i d e n t  and e m e r g e n c y  

d e p a r t m e n t .
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2. O b s e r v a t i o n a I  c o n s e n t  wa s  o b t a i n e d  f r o m the 

p r a c t i t i o n e r s .  W h e r e  p o s s i b l e  i n f o r m e d  c o n s e n t  was  

s o u g h t  f r o m  t he  p a t i e n t / g u a r d i a n /  t he  n e x t  of  k i n,  

b e f o r e  a p a t i e n t  was  i n c l u d e d  in t h i s  s t u d y .  No 

n a m e s  of  t he  p a r t i c i p a n t s  w e r e  w r i t t e n  in 

f o r m s / d o c u m e n t s  i n v o l v e d  in t he  s t u d y .  S t u d y  

s u b j e c t s  w e r e  c o d e d  w i t h  n u m b e r s .  T h i s  wa s  to 

e n s u r e  c o n f i d e n t i a l i t y .

3. T h e  s t u d y  had no h a r m f u l  e f f e c t s  to t he  p a r t i c i p a n t s .  

R a p i d  s e q u e n c e  i n t u b a t i o n  is a c t u a l l y  a l i f e - s a v i n g  

i n t e r v e n t i o n  in t h o s e  p a t i e n t s  r e q u i r i n g  i t .  T h i s  s t u d y  

d i d  no t  i n t e n d  to add any  a d d i t i o n a l  c o m p o n e n t s  to 

t he  s t a n d a r d  p r a c t i c e  of  r a p i d  s e q u e n c e  i n t u b a t i o n .

4.  A l t h o u g h  i n v a s i v e  p r o c e d u r e s  w e r e  i n v o l v e d ,  t h e s e  

f o r m e d  p a r t  of  t he  r o u t i n e  of  r a p i d  s e q u e n c e  

i n t u b a t i o n  and t h e r e f o r e  no f u r t h e r  c o s t s  w e r e  

i n c u r r e d  by t he  p a t i e n t  or  n e x t  o f  k i n.

5. I n f o r m a t i o n  o b t a i n e d  f r o m t he  s t u d y  wa s  t r e a t e d  w i t h  

u t m o s t  c o n f i d e n t i a l i t y .

6. P e r m i s s i o n  was  s o u g h t  f r o m  K e n y a t t a  N a t i o n a l  

H o s p i t a l  e t h i c s  and r e s e a r c h  c o m m i t t e e  b e f o r e  

c o m m e n c e m e n t  of  t he  s t u d y .

7. F i n d i n g s  of  t he  s t u d y  wi l l  be a v a i l e d  to t he  e t h i c s  

c o m m i t t e e  of  K e n y a t t a  N a t i o n a l  H o s p i t a l  as we l l  as 

t he  U n i v e r s i t y  of  N a i r o b i .
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6.0 R E S UL T S

D e t a i l s  o f  186 r a p i d  s e q u e n c e  i n t u b a t i o n s  w e r e  r e c o r d e d .  

D u r i n g  t he  p e r i o d  of  s t u d y  t he  i n v e s t i g a t o r  d i d no t  i n t e r v e n e  

d u r i n g  t he  p r o c e s s  of  e n d o t r a c h e a l  i n t u b a t i o n  f o r  any  p a t i e n t .  

Th e  o n l y  i n t e r v e n t i o n  wa s  in t he  m a n a g e m e n t  of  t he  

c o m p l i c a t i o n s .  T h e r e f o r e  no d a t a  w a s  e x c l u d e d  du e  to 

i n t e r v e n t i o n  by t he  i n v e s t i g a t o r .  92% of  t he  p a t i e n t s  i n t u b a t e d  

w e r e  a d u l t s  w h i l e  p a e d i a t r i c  p a t i e n t s  a c c o u n t e d  f o r  8% ( i . e .  15 

p a t i e n t s ) .  T h e  g e n d e r  d i s t r i b u t i o n  of  t he  p a t i e n t s  wa s  as s h o w n  

b e l o w .  T h e r e  w e r e  a t o t a l  of  141 ma l e  p a t i e n t s  and 45 f e m a l e  

p a t i e n t s .

Fi g.  3: G e n d e r  d i s t r i b u t i o n

Th e  c o n d i t i o n s  n e c e s s i t a t i n g  e m e r g e n c y  a i r w a y  i n t e r v e n t i o n  

and h e n c e  RSI  w e r e  e s t a b l i s h e d .  T h e y  ar e  p r e s e n t e d  in t he  bar  

g r a p h  in f i g u r e  3. Th e  l e a d i n g  c a u s e  wa s  s e v e r e  he ad  i n j u r y .  

I n f e c t i o n s  i n c l u d e d  m e n i n g i t i s ,  s e p s i s ,  and  p n e u m o n i a .  The  

c a t e g o r y  ‘ o t h e r ’ i n c l u d e d  d i a g n o s e s  s u c h  as A R D S ,  DKA,  c o ma
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of  u n d e t e r m i n e d  c a u s e ,  p u l m o n a r y  o e d e m a  and t r a c h e a l  i n j u r y .  

P o i s o n i n g  w a s  m a i n l y  due  to i n g e s t i o n  of  o r g a n o p h o s p h a t e s .  

Fi g.  4: I n d i c a t i o n s  f o r  r a p i d  s e q u e n c e  i n t u b a t i o n .

7.5 7 6.5 3.2

Indications

6.5

□  Severe head injury

■  Cerebro-vascular 
accident

□  Infections

□  Burns

■  Poisoning

Th e  t i m i n g  of  t he  d e c i s i o n  to s e c u r e  an a i r w a y  at  r i sk  wa s  a l s o  

e v a l u a t e d  and c a t e g o r i z e d  i n t o  3 g r o u p s  as s h o w n  in t a b l e  2.

T a b l e  2: T i m i n g  of  t he  d e c i s i o n  to do r a p i d  s e q u e n c e

i n t u b a t i o n

N u m b e r

of

p a t i e n t s

P e r c e n t a g e

<%)

B e f o r e  t r i a g e 3 1.6

A f t e r  t r i a g e  bu t  b e f o r e  d e t a i l e d  

m e d i c a l  e v a l u a t i o n

1 1 5 6 1 . 8

A f t e r  d e t a i l e d  m e d i c a l  

e v a l u a t i o n

68 36 . 6

T o t a l 186 1 0 0 . 0
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The  t i m e  at  w h i c h  t he  r a p i d  s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r  

wa s  c o n t a c t e d ,  a f t e r  t he  d e c i s i o n  to i n t u b a t e  wa s  m a d e ,  was  

r e c o r d e d  as s h o w n  b e l o w .

T a b l e  3: T i m e  at  w h i c h  t he  r a p i d  s e q u e n c e  i n t u b a t i o n

p r a c t i t i o n e r  is c o n t a c t e d .

F r e q u e n c y P e r c e n t a g e

(%)
W i t h i n  5 mi n  of  p a t i e n t ’ s a r r i v a l 7 3.8

5 - 2 0  mi n  of  p a t i e n t ’ s a r r i v a l 90 4 8 . 4

A f t e r  20 mi n  of  p a t i e n t ’ s a r r i v a l 89 4 7 . 8

T o t a l 1 86 1 0 0 . 0

The  i n t u b a t i o n s  c a r r i e d  ou t  by d i f f e r e n t  s p e c i a l t i e s  w e r e  as 

s h o w n  in t a b l e  4. Th e  a n a e s t h e t i c  p r a c t i t i o n e r s  w e r e  t he s e n i o r  

h o u s e  o f f i c e r s  in a n a e s t h e s i a  d e p a r t m e n t .  T h e  n o n - a n a e s t h e t i c  

g r o u p  m a i n l y  i n c l u d e d  t he  n u r s e s  in at  t he  a c c i d e n t  and 

e m e r g e n c y  d e p a r t m e n t  w i t h  b a c k g r o u n d  t r a i n i n g  in r a p i d  

s e q u e n c e  i n t u b a t i o n .  T h e s e  n u r s e s  had t r a i n i n g  in e i t h e r  

c r i t i c a l  c a r e  n u r s i n g  or  e m e r g e n c y  n u r s i n g .  Th e  a r r i v a l  t i me s  

of  t he  p r a c t i t i o n e r s  to t he  p a t i e n t ,  a f t e r  b e i n g  c o n t a c t e d ,  are 

a l s o  i n c l u d e d  in t he  t a b l e .  The  a r r i v a l  t i m e s  w e r e  c a t e g o r i z e d  

i n t o  3 g r o u p s ,  v i z ,  w i t h i n  5 m i n u t e s  of  p a t i e n t ’ s a r r i v a l ,  5 to 20 

m i n u t e s  of  p a t i e n t ’ s a r r i v a l  and a f t e r  20 m i n u t e s  of  p a t i e n t ’ s 

a r r i v a l .
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T a b l e  4: S p e c i a l t y  and t he  a r r i v a l  t i m e s  f o r  r a p i d  s e q u e n c e  

i n t u b a t i o n  p r a c t i t i o n e r s .

S p e c i a l t y  o f  t he  

p r a c t i t i o n e r

A r r i v a l  of  RSI  p r a c t i t i o n e r

W i t h i n

5 mi n

5

1 Omin

A f t e r  

1 Om i n

T O T A L

A n a e s t h e t i c 3 61 94 1 58

N o n - a n a e s t h e t i c 24 3 1 28

T O T A L 27 64 95 186

In 5 5 . 9 %  of  t he  i n t u b a t i o n s  d o n e  in t h i s  s t u d y  no t r a i n e d  RSI  

a s s i s t a n t  wa s  a v a i l a b l e .

The  E q u i p m e n t

A w o r k i n g  s u c t i o n  m a c h i n e ,  e l e c t r o c a r d i o g r a m  m o n i t o r ,  p u l s e  

o x i m e t e r ,  and  a b a g - v a l v e - m a s k  w e r e  a v a i l a b l e  f o r  al l  p a t i e n t s .  

T h e r e  w e r e  no p a e d i a t r i c  b l o o d  p r e s s u r e  m e a s u r i n g  c u f f s ,  but  

t he  a d u l t  o n e s  w e r e  a v a i l a b l e .  T h e  a v a i l a b i l i t y  of  o t h e r  

n e c e s s a r y  e q u i p m e n t ,  as a p e r c e n t a g e  of  t he  i n t u b a t i o n s ,  is as 

r e p r e s e n t e d  in t a b l e  5.
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T a b l e  5: A v a i l a b i l i t y  of  e q u i p m e n t .

P e r c e n t a g e  of  t he  i n t u b a t i o n s  

w h e r e  t he  e q u i p m e n t  was  

a v a i l a b l e

E n d o t r a c h e a l  t u b e s  in 

d i f f e r e n t  s i z e s 94 %

O r o p h a r y n g e a l  a i r w a y s  in 

v a r i o u s  s i z e s 5 4 . 8 %

L a r y n g o s c o p e  h a n d l e s  and 

b l a d e s  in v a r i o u s  s i z e s  in 

g o o d  w o r k i n g  c o n d i t i o n 26. 1 %

A d j u n c t s  f o r  d i f f i c u l t  a i r w a y

1 5 . 1 %

Th e  o n l y  a d j u n c t  f o r  d i f f i c u l t  a i r w a y  i n t u b a t i o n  in t he  1 5 . 1 % of  

i n t u b a t i o n s  w a s  t he  i n t u b a t i n g  s t y l e t .  Fo r  t he  r es t  of  t he 

i n t u b a t i o n s  no a d j u n c t s  w e r e  a v a i l e d .

The  P r e p a r a t i o n

Al l  t he  p a t i e n t s  to be i n t u b a t e d  w e r e  on m o n i t o r s .  Al l  a d u l t  

p a t i e n t s  had t h e i r  p u l s e  o x i m e t r y ,  b l o o d  p r e s s u r e ,  p u l s e  r a t e  

and e l e c t r o c a r d i o g r a p h y  m o n i t o r e d .  In al l  p a e d i a t r i c  p a t i e n t s ,  

b l o o d  p r e s s u r e  w a s  not  m o n i t o r e d .  Al l  r a p i d  s e q u e n c e  

i n t u b a t i o n  p r a c t i t i o n e r s  d i d an a i r w a y  and  t o t a l  p a t i e n t  

e v a l u a t i o n  b e f o r e  p r o g r e s s i n g  to r a p i d  s e q u e n c e  i n t u b a t i o n .  Al l  

p a t i e n t s  had an a c c e s s  v e i n  c a n n u l a t e d  and  w e r e  p r o p e r l y  

p o s i t i o n e d  f o r  i n t u b a t i o n .  In 7 6 . 6 %  o f  a d u l t  i n t u b a t i o n s ,  t he 
e n d o t r a c h e a l  t u b e  c u f f  w a s  n o t  c h e c k e d  w i t h  a s y r i n g e  b e f o r e
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i n t u b a t i o n .  Al l  p a e d i a t r i c  i n t u b a t i o n s  w e r e  w i t h  u n c u f f e d  

e n d o t r a c h e a l  t u b e s .  D r u g s  to be u s e d  w e r e  d r a w n  up and 

l a b e l l e d  f o r  al l  p a t i e n t s .  M i d a z o l a m  wa s  us e d  f o r  s e d a t i o n ,  

w h i l e  s u c c i n y l c h o l i n e  wa s  t he m u s c l e  r e l a x a n t s  us e d  f o r  

p a t i e n t s  in t h i s  s t u d y .

The  P r o c e s s

P r e o x y g e n a t i o n  wa s  d o n e  f o r  al l  p a t i e n t s .  D r u g s  we r e  

a d m i n i s t e r e d  in t he  r i g h t  s e q u e n c e  by al l  t he  p r a c t i t i o n e r s .  In 

25 i n t u b a t i o n s  t he  s u c t i o n  a p p a r a t u s  wa s  no t  a s s e m b l e d .  The  

t e c h n i q u e  o f  c r i c o i d  p r e s s u r e  a p p l i c a t i o n  w a s  a s s e s s e d  and 

t he  r e s u l t s  ar e  as r e p r e s e n t e d  in t he  p i e  c h a r t  b e l o w .

Fig 5: Pi e  c h a r t  s h o w i n g  t he  a p p l i c a t i o n  of  c r i c o i d

p r e s s u r e .

S u c c e s s  of  i n t u b a t i o n  a f t e r  a t t e m p t s  at  i n t u b a t i o n  by d i f f e r e n t  

s p e c i a l t i e s  o f  r a p i d  s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r s  wa s  per  

t a b l e  6 b e l o w .  S u c c e s s  r a t e  a t  f i r s t  a t t e m p t  w a s  9 1 . 4 %  ( 9 5 . 6 %
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f o r  a n a e s t h e t i c  g r o u p  and 6 7 . 8 %  f o r  t he  n o n - a n a e s t h e t i c  

g r o u p )

T a b l e  6: A t t e m p t s  at  i n t u b a t i o n .

X  I n t u b a t i o n

a t t e m p t s

S p e c i a l t y

1

a t t e m p t

2

a t t e m p t s

Mo r e  t h a n  2 

a t t e m p t s

T O T A L

A n a e s t h e t i c 151 6 1 158

N o n - a n a e s t h e t i c 1 9 8 1 28

T O T A L 1 70 14 2 1 86

E n d o t r a c h e a l  i n t u b a t i o n  wa s  s u c c e s s f u l  in al l  p a t i e n t s  in t h i s  

s t u d y .  S u c c e s s  r a t e  at  f i r s t  a t t e m p t  wa s  9 1 . 4 %

C o n f i r m a t i o n  of  e n d o t r a c h e a l  t u b e  p l a c e m e n t  w a s  d o n e  in al l  

p a t i e n t s  a f t e r  t he  i n t u b a t i o n  by a u s c u l t a t i o n .  T i m i n g  of  t he 

r e l e a s e  o f  t he  t o t a l  71 c r i c o i d  p r e s s u r e  a p p l i e d  wa s  a l s o  

a s s e s s e d  and  w a s  as t he  t a b l e  b e l o w .

T a b l e  7: T i m i n g  of  t he  r e l e a s e  of  c r i c o i d  p r e s s u r e

F r e q u e n c y P e r c e n t  age

(%>

B e f o r e  i n f l a t i o n  of  t he  c u f f 36 5 0 . 7

A f t e r  i n f l a t i o n  of  t he  c u f f 35 4 9 . 3

T o t a l 71 100
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149 of  t he  p a t i e n t s  in t h i s  s t u d y  w e r e  c o m m e n c e d  on 

m e c h a n i c a l  v e n t i l a t i o n  w h i l e  37 w e r e  pu t  on s p o n t a n e o u s  

v e n t i l a t i o n  v i a T - p i e c e  s y s t e m .

On l y  2 t y p e s  of  c o m p l i c a t i o n s  w e r e  e n c o u n t e r e d  in t h i s  

e v a l u a t i o n ,  i . e .  h y p o t e n s i o n  and d e s a t u r a t i o n .  Th e  o v e r a l l  

c o m p l i c a t i o n  r a t e  wa s  2 0 . 4 % .  T a b l e  8 c h a r t  b e l o w  s h o w s  t he 

r e p r e s e n t a t i o n  of  t he  c o m p l i c a t i o n s .

T a b l e  8: C o m p l i c a t i o n s

N u m b e r  of  p a t i e n t s P e r c e n t a g e  (%)

D e s a t u r a t i o n 14 37 . 8

H y p o t e n s i o n 23 62 . 2

T o t a l 38 1 0 0 . 0

C o m p a r i s o n  of  c o m p l i c a t i o n s  w i t h  t he  s p e c i a l t y  of  t he  i n t u b a t o r  

was  r e c o r d e d  and  is p r e s e n t e d  in t a b l e  9 b e l o w .

T a b l e  9: C o m p l i c a t i o n s  as per  s p e c i a l t i e s

C o m p l i c a t i o n s

S p e c i a l t y  o f \ ^ ^  

P r a c t i t i o n e r

No n e D e s a t 

u r a t i o n

H y p o t e 

n s i o n

T O T A L

A n a e s t h e t i c 1 32 1 0 1 7 1 59

N o n - a n a e s t h e t i c 1 7 4 6 27

T O T A L 149 1 4 23 1 86
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T h e r e  w a s  no s t a t i s t i c a l  d i f f e r e n c e  b e t w e e n  t he  t wo  g r o u p s  as 

per  B a r t l e t t ’ s Chi  s q u a r e  (p= 0 . 3 5 ) .  T i m i n g  of  t he  d e c i s i o n  to 

do t he r a p i d  s e q u e n c e  i n t u b a t i o n  had no i n f l u e n c e  on t he 

c o m p l i c a t i o n s .  A r r i v a l  t i me  of  t he  r a p i d  s e q u e n c e  i n t u b a t i o n  

p r a c t i t i o n e r  and  c o m p l i c a t i o n s  wa s  c o m p a r e d  ( Ch i  s q u a r e ) .  

T h e r e  w a s  no s t a t i s t i c a l  d i f f e r e n c e  b e t w e e n  t he  d i f f e r e n t  

a r r i v a l  t i m e s  (p = 0 . 1 3 ) .
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7.0 D I S C U S S I O N

R a p i d  s e q u e n c e  i n t u b a t i o n  is t he  k e y s t o n e  in e m e r g e n c y  

a i r w a y  m a n a g e m e n t .  Th e  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  

of  KNH m a i n l y  a t t e n d s  to t he  a d u l t  o u t p a t i e n t  p o p u l a t i o n  and 

p a e d i a t r i c  t r a u m a  p a t i e n t s .  Th e  b u l k  of  t he  p a e d i a t r i c  

o u t p a t i e n t  p o p u l a t i o n  is a t t e n d e d  to at  t he  p a e d i a t r i c  f i l t e r  

c l i n i c ,  w h i c h  is a d i f f e r e n t  d e p a r t m e n t .  T h i s  e x p l a i n s  t he  h i gh  

n u m b e r  o f  a d u l t  i n t u b a t i o n s  in t h i s  s t u d y .  Th e  g e n e r a l  

i n t u b a t i o n  r a t e  at  t he  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  of  

KNH is a p p r o x i m a t e l y  0 . 6 %.  T h i s  c o m p a r e s  w i t h  t he  r a t e s  

e l s e w h e r e .

As in o t h e r  c o m p a r a t i v e  s t u d i e s ,  ma l e  g e n d e r  had t he  h i g h e s t  

i n t u b a t i o n  r a t e s  in t h i s  s t u d y .  T r a u m a  w i t h  s e v e r e  he a d  i n j u r y  

was  l e a d i n g  c o n d i t i o n  n e c e s s i t a t i n g  r a p i d  s e q u e n c e  i n t u b a t i o n .  

S e v e r e  h e a d  i n j u r y ,  c e r e b r o - v a s c u l a r  a c c i d e n t ,  i n t r a c r a n i a l  

i n f e c t i o n s ,  DKA and p o i s o n i n g  c a u s e  a r e d u c t i o n  in t he  l e v e l  of  

c o n s c i o u s  c o m m o n l y  a s s e s s e d  by G l a s g o w  c o m a  s c a l e  ( G C S ) .  

P a t i e n t s  w i t h  a s c o r e  l ess  t ha n  8 a r e  at  r i sk  o f  a s p i r a t i o n  as 

t he  p r o t e c t i v e  a i r w a y  r e f l e x e s  ma y  be a b s e n t .  T h e r e f o r e ,  l ow 

GCS s c o r e  w a s  t he  l e a d i n g  i n d i c a t i o n  f o r  r a p i d  s e q u e n c e  

i n t u b a t i o n  at  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  o f  KNH.  Th i s  

wa s  a l s o  e v i d e n t  in s i m i l a r  s t u d i e s  in U . S ,  B r i t a i n  and  S o u t h  

A f r i c a . 38,42 R e s p i r a t o r y  f a i l u r e  as an i n d i c a t i o n  f o r  r a p i d  

s e q u e n c e  i n t u b a t i o n  o c c u r r e d  in p n e u m o n i a ,  p u l m o n a r y

t u b e r c u l o s i s  A R D S ,  and p u l m o n a r y  o e d e m a .  T h e  a i m wa s  to 

o p t i m i z e  r e s p i r a t o r y  f u n c t i o n  v i a m e c h a n i c a l  v e n t i l a t i o n .  The  

r e a s o n  f o r  a i r w a y  i n t e r v e n t i o n  in b u r n s  wa s  w h e r e  i n h a l a t i o n a l  

i n j u r y  w a s  s u s p e c t e d .  T h e r e f o r e ,  t h e  i n d i c a t i o n  f o r  r ap i d  
s e q u e n c e  i n t u b a t i o n  w a s  p r o p h y l a c t i c  a i r w a y  p r o t e c t i o n
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a g a i n s t  a i r w a y  o e d e m a  and s u b s e q u e n t  o b s t r u c t i o n ,  w h i c h  is 

p o s s i b l e  f o r  up to 48 h o u r s  p o s t - i n j u r y .

Th e  t i m i n g  o f  t he  d e c i s i o n  to p e r f o r m  r a p i d  s e q u e n c e  

i n t u b a t i o n  r e f l e c t s  t he  l ev e l  of  u r g e n c y  at  w h i c h  t he  d e c i s i o n 

m a k e r  a t t a c h e s  to t he  ne e d  of  s e c u r i n g  an a i r w a y  at  r i s k . 5 In 

s o m e  c a s e s ,  t he  d e c i s i o n  to i n t u b a t e  wa s  m a d e  a f t e r  a d e t a i l e d  

m e d i c a l  e v a l u a t i o n .  Mo s t  o f  p a t i e n t s  w h o  had c e r e b r o - v a s c u l a r  

a c c i d e n t  f e l l  in t h i s  g r o u p .  D e t a i l e d  m e d i c a l  e v a l u a t i o n  

e n t a i l e d  c o m p l e t e  c l i n i c a l  e v a l u a t i o n  p l u s  t he  b a s e l i n e  

l a b o r a t o r y  and i m a g i n g  w o r k - u p ,  and n e c e s s a r y  c o n s u l t a t i o n s  

f r o m d i f f e r e n t  s p e c i a l t i e s .  Th i s  i n t r o d u c e d  d e l a y  t h a t  cOuld 

w o r s e n  t he  g e n e r a l  c o n d i t i o n  of  t he  p a t i e n t  and t he  e v e n t u a l  

o u t c o m e . 5,42 Th e  r e s p o n s e  of  t he  r a p i d  s e q u e n c e  i n t u b a t i o n  

p r a c t i t i o n e r  u p o n  b e i n g  s u m m o n e d  by t he  a c c i d e n t  and 

e m e r g e n c y  d e p a r t m e n t  p e r s o n n e l  wa s  q u i c k e r  w i t h  t he  n o n 

a n a e s t h e t i c  g r o u p .  T h i s  can be a t t r i b u t e d  to t he  f a c t  t h a t  t h i s  

g r o u p  w e r e  a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t  s t a f f  and w e r e  

s t a t i o n e d  t h e r e .  Th e  a n a e s t h e t i c  g r o u p s ’ s l o w e r  r e s p o n s e  

c o u l d  be a t t r i b u t e d  to t he  f a c t  t h a t  t h e i r  i n v o l v e m e n t  wa s  on 

c o n s u l t a t i o n  b a s i s  and  t h i s  of  c o u r s e  i n t r o d u c e d  a d e l a y  

f a c t o r .  T h i s  w a s  a l s o  e v i d e n t  in o t h e r  c e n t r e s  w h e r e  t he  

a n a e s t h e s i a  d e p a r t m e n t  wa s  i n v o l v e d  in e m e r g e n c y  d e p a r t m e n t  

i n t u b a t i o n s . 5

E m e r g e n c y  e n d o t r a c h e a l  i n t u b a t i o n  is a h i gh  r i sk

p r o c e d u r e . 1 0,1 9,26,36 Th e  p a t i e n t s  are u n p r e p a r e d  and are 

c o n s i d e r e d  to h a v e  f u l l  s t o m a c h s  and ma y  h a v e  v o l u m e  and 

e l e c t r o l y t e  a b n o r m a l i t i e s . 10,12 Th i s  p r e d i s p o s e s  t he p a t i e n t s  to 

c o m p l i c a t i o n s  i n c l u d i n g  c a r d i a c  a r r e s t .  In t h i s  s t u d y  t he  
c o r r e c t  p r o c e d u r e  w a s  f o l l o w e d  e x c e p t  i n 1 3 . 4 %  o f  p a t i e n t s
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w h e r e  s u c t i o n  a p p a r a t u s  w e r e  not  a s s e m b l e d  b e f o r e h a n d .  A 

w o r k i n g  s u c t i o n  a p p a r a t u s  is p a r a m o u n t  as t he  o r a l  c a v i t y  of  

t he  p a t i e n t  ma y  h a v e  d e b r i s  and s e c r e t i o n  t h a t  w o u l d  ne ed  

c l e a r i n g  f i r s t  b e f o r e  l a r y n g o s c o p y  f o r  b e t t e r  v i e w  a n d / o r  

v e n t i l a t i o n .  Of  m u c h  i m p o r t a n c e ,  t he  s u c t i o n  is n e e d e d  s h o u l d  

r e g u r g i t a t i o n  or  v o m i t i n g  o c c u r  in a p a t i e n t  w i t h  no a i r w a y  

r e f l e x e s  e . g .  u n c o n s c i o u s  p a t i e n t  or  a d e e p l y  s e d a t e d  p a t i e n t .

In r a p i d  s e q u e n c e  i n t u b a t i o n ,  c r i c o i d  p r e s s u r e  is a key  

c o m p o n e n t .  I f  d o n e  c o r r e c t l y  it is s u p p o s e d  to g u a r d  a g a i n s t  

a s p i r a t i o n  o n c e  c o n s c i o u s n e s s  is l os t .  A s p i r a t i o n  i t s e l f  is a 

r a r e  o c c u r r e n c e ,  e v e n  in t he p i o n e e r i n g  s e r i e s  by M e n d e l s o n .  

Th e  r a p i d  s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r  a s s i s t a n t s  s h o u l d  

be we l l  v e r s e d  in t he  c o r r e c t  t e c h n i q u e  of  t h i s  m a n o e u v r e .  

I n c o r r e c t  a p p l i c a t i o n  of  t he  c r i c o i d  p r e s s u r e  w a s  s e e n  in a b o u t  

h a l f  of  i n t u b a t i o n s  w e r e  it wa s  a p p l i e d .  T r a i n i n g  on t he  c o r r e c t  

t e c h n i q u e  has  s u c c e s s f u l l y  be e n  d o n e  e l s e w h e r e  us i n g  

d u m m i e s . 30 It has  b e e n  a r g u e d  t h a t  c r i c o i d  p r e s s u r e  ma y  ma k e  

l a r y n g o s c o p i c  v i e w  d i f f i c u l t .  Th i s  wa s  no t  e n c o u n t e r e d  in t h i s  

s t u d y .  Th e  r e l e a s e  of  t he  c r i c o i d  p r e s s u r e  s h o u l d  be d o n e  at 

t he end of  t he  i n t u b a t i o n  o n c e  t he  c u f f  has  b e e n  i n f l a t e d  and 

t he t u b e  p l a c e m e n t  c o n f i r m e d .  Th i s  w a s  no t  t he  c a s e  in 5 0 . 7 %  

of  t he  i n t u b a t i o n s  e v a l u a t e d  w h e r e  c r i c o i d  p r e s s u r e  was  

a p p l i e d  a l b e i t  c o r r e c t l y  or  i n c o r r e c t l y .

In t h i s  s u r v e y ,  s u c c e s s  of  i n t u b a t i o n  at  f i r s t  a t t e m p t  wa s  h i gh  

f o r  t he  t wo  g r o u p s .  T h i s  r e f l e c t s  t he  a d e q u a c y  of  t r a i n i n g  of  

t he r a p i d  s e q u e n c e  i n t u b a t i o n  p r a c t i t i o n e r s  at  K N H .  M u l t i p l e  

i n t u b a t i o n  a t t e m p t s  r e s u l t  f r o m i n e x p e r i e n c e ,  i m p r o p e r  

p o s i t i o n i n g ,  b l a d e - l i g h t  m a l f u n c t i o n ,  s e c r e t i o n s ,  d a m a g e d  c u f f  

and o e s o p h a g e a l  i n t u b a t i o n s . 2,14,29
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P r e p a r e d n e s s  f o r  a d i f f i c u l t  a i r w a y  s h o u l d  be t he  no r m in al l  

a c c i d e n t  and  e m e r g e n c y  d e p a r t m e n t s  w h e r e  RSI is 

p r a c t i c e d . 34,35,36,4 1 T h i s  e n t a i l s  h a v i n g  t he ne cessa r y

e q u i p m e n t  and  s k i l l . 31,41 T h e r e  s h o u l d  be a va r i e t y  of 

o r o p h a r y n g e a l  a i r w a y s ,  t r a c h e a l  t u b e s ,  l a r y n g o s c o p e  b l ades 

and h a n d l e s ,  and  a d j u n c t s  to d i f f i c u l t  i n t u b a t i o n .  These 

e q u i p m e n t s  w e r e  g e n e r a l l y  l a c k i n g  d u r i n g  t he  p e r i o d  of thi s 

s t u d y .  P r e d i c t i o n  o f  a d i f f i c u l t  a i r w a y  c an  be s t r a i g h t  f or ward 

but  an u n e x p e c t e d  d i f f i c u l t  a i r w a y  s h o u l d  a l wa y s  be 

a n t i c i p a t e d  in an o t h e r w i s e  s e e m i n g l y  ‘ e a s y ’ a i r w a y .  It shou l d  

a l so  be n o t e d  t h a t  s c r e e n i n g  t e s t s  f o r  d i f f i c u l t  a i rway  

( M a l l a m p a t i  s c o r i n g ,  n e c k  m o b i l i t y  t e s t i n g ,  and t h y r o m e n t a l  

d i s t a n c e )  m a y b e  of  l i m i t e d  u s a b i l i t y  in t he  a c c i d e n t  and 

e m e r g e n c y  d e p a r t m e n t . 1 5,34,35 A d j u n c t s  to d i f f i c u l t  i n t u b a t i o n  

i n c l u d e  f i b r e o p t i c  l a r y n g o s c o p e ,  l a r y n g e a l  m a s k  a i r way ,  

c o m b i t u b e  and i n t u b a t i n g  s t y l e t .  T h e s e  s h o u l d  be r ead i l y  

a v a i l a b l e ,  m o r e  so at  t he  e m e r g e n c y  d e p a r t m e n t s .  At  the 

a c c i d e n t  and  e m e r g e n c y  d e p a r t m e n t  of  K NH,  t he  p r e p a r e d n e s s  

f o r  s u c h  an e v e n t u a l i t y  is d e f i c i e n t .

Th e  c o m p l i c a t i o n s  of  r a p i d  s e q u e n c e  i n t u b a t i o n  i n c l u d e  

h y p o t e n s i o n ,  d e s a t u r a t i o n ,  a s p i r a t i o n ,  f a i l e d  i n t u b a t i o n ,  

o e s o p h a g e a l  i n t u b a t i o n ,  and e v e n  c a r d i a c  a r r e s t . 26,27,2 8 In t h i s  

s t u d y  o n l y  i n c i d e n c e s  o f  h y p o t e n s i o n  and  d e s a t u r a t i o n  we r e  

w i t n e s s e d .  No c a s e s  of  a s p i r a t i o n  w e r e  w i t n e s s e d  e v e n  in 

c a s e s  w h e r e  c r i c o i d  p r e s s u r e  wa s  i n c o r r e c t l y  a p p l i e d  or  not  

a p p l i e d  at  a l l .  T h i s  d o e s  not  r u l e  ou t  t he  u s e f u l n e s s  of  c r i c o i d  

p r e s s u r e  as a s p i r a t i o n  is a r a r e  e v e n t  and  a l a r g e r  s a m p l e  s i ze  

is r e q u i r e d  to e v a l u a t e  t h i s .  Th e  h y p o t e n s i o n  in t h i s  s e r i e s  

c o u l d  b e  a t t r i b u t e d  t o  t h e  s e d a t i n g  d r u g  ( m i d a z o l a m ) .
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I n t e r v e n t i o n s  s u c h  as t he  use of  d i u r e t i c s  in t he  m a n a g e m e n t  

of  he a d  i n j u r y  c o u l d  ha v e  be e n  a c o n t r i b u t i n g  f a c t o r  to 

h y p o t e n s i o n ,  t h o u g h  t h i s  wa s  not  m e a s u r e d  in t h i s  s t u d y . 39 

D e s a t u r a t i o n  c o u l d  h a v e  be en  a t t r i b u t e d  to r e d u c e d  r e s p i r a t o r y  

r e s e r v e  as p r e - o x y g e n a t i o n  wa s  a d e q u a t e l y  d o n e  in al l  

p a t i e n t s .  T h e  e x a c t  c a u s e  of  d e s a t u r a t i o n  c o u l d  not  be 

a c c u r a t e l y  d e t e r m i n e d  in t h i s  s u r v e y .  Th e  d i s e a s e  p r o c e s s ,  

e s p e c i a l l y  in p a t i e n t s  wh o  had c o n d i t i o n s  l e a d i n g  to 

r e s p i r a t o r y  f a i l u r e ,  p r o b a b l y  wa s  a m a j o r  c o n t r i b u t o r  to 

d e s a t u r a t i o n .  In t e r m s  of  t he  s p e c i a l t y  of  t he  r a p i d  s e q u e n c e  

i n t u b a t i o n  p r a c t i t i o n e r ,  t h e r e  wa s  no s t a t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e  in t he c o m p l i c a t i o n  r a t e s  b e t w e e n  t he  t wo  g r o u p s .  

Th i s  i m p l i e s  t h a t  n o n - a n a e s t h e s i o l o g y  s p e c i a l t i e s ,  w i t h  

a d e q u a t e  t r a i n i n g ,  can s a f e l y  u n d e r t a k e  r a p i d  s e q u e n c e  

i n t u b a t i o n .25,3 1,32,33,40 A l a r g e r  s a m p l e  s i z e  is d e f i n i t e l y  

r e q u i r e d  to s a t i s f a c t o r i l y  e v a l u a t e  t he  c o m p l i c a t i o n s  of  r a p i d  

s e q u e n c e  i n t u b a t i o n .

Th e  p o s t - i n t u b a t i o n  m a n a g e m e n t  d e p e n d e d  m a i n l y  on t he  

i n d i c a t i o n  of  t he  i n t u b a t i o n .  P a t i e n t s  w i t h  l ow GCS and 

r e s p i r a t o r y  f a i l u r e  w e r e  c o m m e n c e d  on m e c h a n i c a l  v e n t i l a t i o n .  

Th i s  a l s o  f o r m e d  pa r t  and p a r c e l  of  t he  m a n a g e m e n t  of  t he 

u n d e r l y i n g  c o n d i t i o n ,  e . g .  c o n t r o l  of  a r t e r i a l  c a r b o n  d i o x i d e  

t e n s i o n  in s e v e r e  head  i n j u r y  w i t h  e l e v a t e d  i n t r a c r a n i a l  

p r e s s u r e .  T h e s e  p a t i e n t s  w e r e  e x p e c t e d  to r e m a i n  i n t u b a t e d  

f o r  s o m e  t i me .  P a t i e n t s  pu t  on s p o n t a n e o u s  v e n t i l a t i o n  w e r e  

m a i n l y  b u r n s  p a t i e n t s  wh o  w e r e  b a s i c a l l y  f u l l y  c o n s c i o u s  and 

r e q u i r e d  i n t u b a t i o n  f o r  a s h o r t  p e r i o d .
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8.0.  C O N C L U S I O N S .

• Th e  t e c h n i q u e  of  RSI  f a i r l y  we l l  e x e c u t e d  at  A / E  of  KNH 

e x c e p t  f o r  t he  a p p l i c a t i o n  and r e l e a s e  of  c r i c o i d  p r e s s u r e .  

Th e  s u c c e s s  of  i n t u b a t i o n  on f i r s t  a t t e m p t  w a s  h i gh .

• S e v e r e  he a d  i n j u r y  wa s  t he l e a d i n g  c a u s e  of  e m e r g e n c y  

t r a c h e a l  i n t u b a t i o n .

• T h e r e  wa s  a d e l a y  f a c t o r  in d e c i s i o n - m a k i n g  and 

i m p l e m e n t a t i o n  of  RSI .

• S o m e  i m p o r t a n t  e q u i p m e n t  wa s  l a c k i n g  and t h e r e  was  

g e n e r a l  u n p r e p a r e d  ne s s  f o r  d i f f i c u l t  i n t u b a t i o n .

• Th e  c o m p l i c a t i o n  r a t e  wa s  2 0 . 4 % .  D e s a t u r a t i o n  and 

h y p o t e n s i o n  w e r e  t he  o n l y  c o m p l i c a t i o n s  e n c o u n t e r d  in 

t h i s  s t u d y .
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9.0 R E C O M M E N D A T I O N S

1. T h e r e  is n e e d  to t r a i n  m o r e  n o n - a n a e s t h e s i o l o g i s t  m e d i c a l  

s t a f f ,  e s p e c i a l l y  t h o s e  r e s i d e n t  at  t he  a c c i d e n t  and 

e m e r g e n c y  d e p a r t m e n t  on e m e r g e n c y  a i r w a y  m a n a g e m e n t .

2. A v a r i e t y  o f  l a r y n g o s c o p e  b l a d e s  and  h a n d l e s ,  

o r o p h a r y n g e a l  a i r w a y s  and e n d o t r a c h e a l  t u b e s  s h o u l d  be 

a v a i l a b l e  at  al l  t i m e s .

3. E s t a b l i s h m e n t  o f  d i f f i c u l t  a i r w a y  t r o l l e y s  w i t h  s e l e c t e d  

a l t e r n a t i v e  a i r w a y  a d j u n c t s / d e v i c e s .  T h e s e  ma y  i n c l u d e  

i n t u b a t i n g  s t y l e t s ,  l a r y n g e a l  a i r w a y  m a s k ,  c o m b i t u b e ,  and 

f i b r e o p t i c  b r o n c h o s c o p e

4. D e v e l o p m e n t  of  a i r w a y  a s s e s s m e n t  and m a n a g e m e n t  

p r o t o c o l  f o r  t he  d e p a r t m e n t . 37

5. A l a r g e r  s t u d y  is r e q u i r e d  to f u l l y  e v a l u a t e  t he 

c o m p l i c a t i o n s  of  r a p i d  s e q u e n c e  i n t u b a t i o n  at  t he 

a c c i d e n t  and  e m e r g e n c y  d e p a r t m e n t  of  KNH.
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A P P E N D I X  1: I N F O R M E D  C O N S E N T  E X P L A N A T I O N

AND FORM.

T H I S  IS TO BE R E A D  TO THE P A T I E N T  ( A N D / O R  THE 
C A R E T A K E R )  A N Y  Q U E S T I O N  A N S W E R E D .

T HE  L A N G U A G E  W E L L  U N D E R S T O O D  BY T H E  P A T I E N T  
A N D / O R  T H E  C A R E T A K E R  S H A L L  BE U S E D .

T I T L E :  A s u r v e y  of  r a p i d  s e q u e n c e  i n t u b a t i o n  at  the  
a c c i d e n t  and e m e r g e n c y  d e p a r t m e n t ,  K e n y a t t a  N a t i o n a l  
H o s p i t a l .

I n s t i t u t i o n :  D e p a r t m e n t  of  S u r g e r y ,  U n i v e r s i t y  of  N a i r o b i .  

I n v e s t i g a t o r :  Dr.  T i m o t h y  M u r i t h i  Mwi t i  

S u p e r v i s o r :  Dr.  P . O . R  O l a n g ’

E x p l a n a t i o n :

P e r m i s s i o n  is r e q u e s t e d  f r o m you f o r  e n r o l m e n t  in a m e d i c a l  
r e s e a r c h  s t u d y .
You  s h o u l d  u n d e r s t a n d  t he  f o l l o w i n g  g e n e r a l  p r i n c i p l e s ,  w h i c h  
a p p l y  to al l  p a r t i c i p a n t s  in m e d i c a l  r e s e a r c h  w h e t h e r  n o r m a l  or  
p a t i e n t  v o l u n t e e r s .

1. Y o u r  d e c i s i o n  to e n r o l l  in t he  s t u d y  is e n t i r e l y  v o l u n t a r y .
2. You  ma y  w i t h d r a w  f r o m the s t u d y  at  a n y  t i me .
3. R e f u s a l  to p a r t i c i p a t e  wi l l  i n v o k e  no p e n a l t i e s  or  l oss  of  

b e n e f i t s  to w h i c h  you are o t h e r w i s e  e n t i t l e d .
4.  Fee l  f r e e  to ask  any  q u e s t i o n s  r e g a r d i n g  t he  s t u d y  or  y o u r  

p a r t i c i p a t i o n .

The  p u r p o s e  o f  t h i s  s t u d y  is p r i m a r i l y  to a s s e s s  t he  p r a c t i c e  of  
s e c u r i n g  t he  a i r w a y  at  r i sk ,  at  t he  a c c i d e n t  and e m e r g e n c y  
d e p a r t m e n t  of  K e n y a t t a  N a t i o n a l  H o s p i t a l ,  by e n d o t r a c h e a l  
i n t u b a t i o n .  Th e  a i m is to s u g g e s t  any  c o r r e c t i v e  m e a s u r e s .

A b s o l u t e  c o n f i d e n t i a l i t y  r e g a r d i n g  p a r t i c i p a t i o n  is e n s u r e d .  No 
n a m e s  w i l l  be us e d  in any  d o c u m e n t s .  Al l  i n f o r m a t i o n  o b t a i n e d  
wi l l  be t r e a t e d  w i t h  u t m o s t  c o n f i d e n t i a l i t y .
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I N F O R M E D  C O N S E N T  F O R M

I ________________________________________ ( p a t i e n t / c a r e t a k e r )  do
a g r e e  to t a k e  p a r t  in t h i s  s t u d y  as e x p l a i n e d  to me by
______________________. My p a r t i c i p a t i o n  is ou t  of  my own  wi l l  and
not  du e  to t he  b e n e f i t s  I may  or  ma y  not  g a i n  f r o m  t he  s t u d y .

P a r t i c i p a n t ’ s s i g n a t u r e D a t e

I, t he  i n v e s t i g a t o r ,  ha v e  f u l l y  e x p l a i n e d  to t he  p a r t i c i p a n t  
a b o u t  t he  s t u d y  and  i t s p u r p o s e ,  and I h a v e  not  w i t h h e l d  any  
i n f o r m a t i o n  r e g a r d i n g  t he  s t u d y .  I h a v e  a l s o  a s s u r e d  t he 
p a r t i c i p a n t  of  t he  c o n f i d e n t i a l i t y  of  t he  i n f o r m a t i o n  to be 
o b t a i n e d .  I h a v e  a s s u r e d  t he  p a r t i c i p a n t  of  h i s / h e r  r i g h t  to 
w i t h d r a w  f r o m  t he  r e s e a r c h  at  any  t i me .

I n v e s t i g a t o r ’ s s i g n a t u r e _________________  Da t e
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A P P E N D I X  2: S U R V E Y  TOOL.

D A T E :
T I M E :
T O O L  N U M B E R :

THE P A T I E N T :
□ A G E
□ SEX :
□ I N D I C A T I O N  FOR RSI :

T I M I N G  OF T HE  D E C I S I O N  TO A RSI :
1 . B E F O R E  T R I A G E
2. A F T E R  T H E  T R I A G E  BUT B E F O R E  A D E T A I L E D  M E D I C A  

E V A L U A T I O N
3. A F T E R  A D E T A I L E D  M E D I C A L  E V A L U A T I O N

T I M E  AT W H I C H  T HE  RSI  P R A C T I T I O N E R  IS C O N T A C T E D :
1. W I T H I N  5 mi n  OF P A T I E N T S  A R R I V A L
2. 5 -  20 mi n  OF P A T I E N T S  A R R I V A L
3. A F T E R  20 mi n  OF P A T I E N T S  A R R I V A L

S P E C I A L I T Y  OF T H E  RSI  P R A C T I T I O N E R
1 . A N A E S T H E T I C  
2. N O N - A N A E S T H E T I C

A R R I V A L  OF T H E  RSI  P R A C T I T I O N E R  TO THE A/ l
D E P A R T M E N T

1 . W I T H I N  5 mi n
2. IN 5 -  10 mi n
3. A F T E R  1 0 mi n

A V A I L A B I L I T Y  OF A T R A I N E D  RSI  P R A C T I T I O N E I
A S S I S T A N T

1 . YES 
2. NO

THE E Q U I P M E N T

I. A W O R K I N G  S U C T I O N  M A C H I N E  W I T H I N  E A S Y  R E A C H .  
1 . YES
2. NO

II.  BAG -  V A L V E  M A S K  
1 . YES  
2. NO
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I I I .  P U L S E  O X I M E T E R  P R O B E
1 . Y ES  
2. NO

IV.  N O N - I N V A S I V E  B L O O D  P R E S S U R E  M O N I T O R
1 . Y ES  
2.  NO

V.  E N D O T R A C H E A L  T U B E S  IN V A R I O U S  S I Z E S .
1 . YES  
2. NO

VI .  O R O P H A R Y N G E A L  A I R W A Y  IN V A R I O U S  S I Z E S  
1 . YES  
2. NO

VI I .  L A R Y N G O S C O P E  H A N D L E  A N D  B L A D E S  OF V A R I O U S  
S I Z E S  IN G O O D  W O R K I N G  C O N D I T I O N  

1 . YES  
2. NO

VI I I .  A D J U N C T S  FOR D I F F I C U L T  A I R W A Y  I N T U B A T I O N  
A V A I L A B L E  

1 . YES  
2. NO

THE P R E P A R A T I O N

I. P A T I E N T  ON M O N I T O R S  
1 . Y ES  
2. NO

II. E N D O T R A C H E A L  T U B E  C U F F  C H E C K E D  W I T H  A 
S Y R I N G E  

1 . YES  
2. NO

I I I .  D R U G S  D R A W N  UP A N D  L A B E L L E D
1 . Y ES  
2. NO

IV.  E V A L U A T I O N  OF THE P A T I E N T  D O N E
1 . Y ES  
2. NO

V. E V A L U A T I O N  OF T HE  A I R W A Y  D O N E  
1 . Y ES  
2. NO

VI .  A C C E S S  V E I N  C A N N U L A T E D  
1 . Y E S  
2. NO

V I I .  P A T I E N T  P R O P E R L Y  P O S I T I O N E D
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1 . YES  
2. NO

THE P R O C E S S

I. S U C T I O N  A P P A R A T U S  C O N N E C T E D  TO T HE  M A C H I N E  
1 . YES  
2. NO

II .  P R E - O X Y G E N A T I O N  D O N E  
1 . YES  
2. NO

I I I .  P R E - I N T U B A T I O N  V I T A L  P A R A M E T E R S  ( G I V E  THE 
A C T U A L  F I G U R E S )

1 . S P 0 2
2. BP
3. P U L S E  R A T E

IV.  D R U G S  A D M I N I S T E R E D  IN T HE  R I G H T  S E Q U E N C E
1 . YES  
2. NO

V. C R I C O I D  P R E S S U R E  C O R R E C T L Y  A P P L I E D  
1 . Y ES  
2. NO

VI .  A T T E M P T S  AT I N T U B A T I O N  
1 . ONE
2. T W O
3. M O R E  T H A N  T WO

VI I .  P O S I T I O N  OF T HE  E N D O T R A C H E A L  T U B E  P L A C E M E N T  
C O N F I R M E D  

1 . Y E S  
2. NO

VI I I .  T I M I N G  OF T HE  R E L E A S E  OF C R I C O I D  P R E S S U R E
1. B E F O R E  I N F L A T I O N  OF T HE  E N D O T R A C H E A L  T U B E  

C U F F
2. A F T E R  I N F L A T I O N  OF T HE  E N D O T R A C H E A L  T U B E  

C U F F
IX.  P O S T - I N T U B A T I O N  V I T A L  P A R A M E T E R S  ( G I V E  THE 

A C T U A L  F I G U R E S )
1 . S P 0 2
2. BP
3. P U L S E  R A T E

X. P O S T - I N T U B A T I O N  M A N A G E M E N T
1. M E C H A N I C A L  V E N T I L A T I O N
2. S P O N T A N E O U S  V E N T I L A T I O N  V I A  T - P I E C E

XI .  C O M P L I C A T I O N S
1 . F A I L E D  I N T U B A T I O N  
2. E O S O P H A G E A L  I N T U B A T I O N
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3. D E S A T U R A T I O N
4. H Y P O T E N S I O N
5. A S P I R A T I O N
6. C A R D I A C  A R R E S T
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