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P E R M IS S IO N

T itle :  A n e s th e s ia  Im p lic a tio n s  fo r  O b s tru c tiv e  S leep  A p n e a  

D e p a r tm e n t: N u rs in g  

D e g ree : M a s te r  o f  S c ien c e

In p re s e n tin g  th is  in d e p e n d e n t s tu d y  in  p a rt ia l  fu lf il lm e n t o f  th e  re q u ire m e n ts  fo r  a 

g rad u a te  d e g re e  fro m  th e  U n iv e rs ity  o f  N o r th  D a k o ta , I a g re e  th a t  th e  C o lle g e  o f  N u rs in g  

o f  th is  U n iv e rs ity  sh a ll m a k e  it f re e ly  a v a ila b le  fo r  in sp e c tio n . I fu r th e r  a g re e  th a t  

p e rm is s io n  fo r  e x te n s iv e  c o p y in g  o r  e le c tro n ic  a cc ess  fo r  sc h o la r ly  p u rp o s e s  m a y  be  

g ran te d  by  th e  p ro fe s s o r  w h o  su p e rv ise d  m y  in d e p e n d e n t s tu d y  w o rk  o r, in  h e r  a b se n c e , 

b y  th e  c h a irp e rs o n  o f  th e  d e p a r tm e n t o r  th e  d e a n  o f  th e  G ra d u a te  S c h o o l. I t is  u n d e rs to o d  

th a t  an y  c o p y in g  o r p u b lic a tio n  o r  o th e r  u se  o f  th is  in d e p e n d e n t s tu d y  o r  p a r t  th e r e o f  fo r  

f in an c ia l  g a in  sh a ll n o t b e  a llo w e d  w ith o u t m y  w r itte n  p e rm is s io n . It is  a lso  u n d e rs to o d  

th a t  d u e  re c o g n it io n  sh a ll b e  g iv e n  to  m e  a n d  to  th e  U n iv e rs ity  o f  N o r th  D a k o ta  in  an y  

sc h o la r ly  u se  w h ic h  m ay  b e  m a d e  o f  a n y  m a te r ia l  in  m y  in d e p e n d e n t s tu d y .
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Abstract

O b s tru c tiv e  s lee p  a p n e a  (O S A ) a f fe c ts  3 3 %  o f  th e  p o p u la tio n . E ig h ty  p e rc e n t o f  th o se  a re  

u n d ia g n o s e d  (D o w n ey , 2 0 1 1 ). T h is  n u m b e r  is  e x p e c te d  to  g ro w  as o u r  p o p u la tio n  g e ts  

o ld e r  an d  m o re  o b e se . F o r ty  o n e  m ill io n  su rg ica l  p ro c e d u re s  a re  p e rfo rm e d  in th e  U n ited  

S ta te s  e ac h  y e a r, so  th is  d o e s  a f fe c t  th e  p ra c tic e  o f  C e rtif ie d  R e g is te red  N u rs e  

A n e s th e ti s t’s (C R N A ). O S A  c an  lead  to  an  a rra y  o f  c o m p lic a tio n s  in c lu d in g  c a rd iac  

a rrh y th m ia s , c o ro n a ry  a rte ry  d ise a s e , h y p e r te n s io n , c o n g e s tiv e  h e a r t fa i lu re , m y o c a rd ia l  

isc h e m ia , c e re b ro v a s c u la r  in su f f ic ie n c y , in tra c ra n ia l h y p e rte n s io n , g a s tro e so p h a g e a l 

re f lu x  d ise a s e , d iff ic u lt in tu b a tio n , an d  u n a n tic ip a te d  a d m iss io n s  to  th e  IC U . It is 

e s t im a te d  th a t  th e  a v e rag e  life  sp a n  o f  a p a tie n t  w ith  u n tre a te d  O S A  is 58 y e a rs , w h ic h  is 

m u c h  s h o r te r th a n  th e  a v e rag e  life  sp a n  o f  78 y e a rs  fo r  m e n  a n d  83 y e a rs  fo r  w o m e n  

(C h u n g  &  E ls a id , 2 0 0 9 ).

O b s tru c tiv e  S lee p  a p n e a  is a  s lee p  d iso rd e r  th a t  in v o lv e s  c e s s a tio n  o f  o r  s ig n if ic an t 

d e c re a se  in  a ir f lo w  w h ile  b re a th in g . It is th e  m o s t c o m m o n  s lee p  d iso rd e re d  b re a th in g  

a n d  is  c h a ra c te r ize d  b y  re c u r re n t e p iso d e s  o f  a irw a y  c o lla p s e  d u r in g  s leep . T h e se  

e p iso d e s  a re  a ss o c ia te d  w ith  re c u r re n t a ro u s a ls  fro m  s leep  a n d  a  d e c rea se  in  

o x y h e m o g lo b in  sa tu ra tio n s  (D o w n e y , 2 0 1 1 ).

T h is  in d e p e n d e n t p ro je c t is  in te n d e d  to  b rin g  a w a re n e s s  to  a n e s th e s ia  p ro fe s s io n a ls  

re g a rd in g  th e  p a th o p h y s io lo g y , re c o m m e n d a tio n s , d ia g n o s is , a n d  t re a tm e n t o f  o b s tru c tiv e  

s lee p  a p n ea .
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Introduction

A c c o rd in g  to  C h u n g , Y u a n  a n d  C h u n g  (2 0 0 8 ), “ o b s tru c tiv e  s leep  a p n e a  (O S A ) is 

a  c o m m o n  s leep  d is o rd e r  c a u se d  b y  re p e ti tiv e  p a rt ia l  o r  c o m p le te  o b s tru c tio n  o f  th e  u p p e r  

a irw a y  a n d  is c h a ra c te r iz e d  by  e p is o d e s  o f  c e s s a tio n  o f  b re a th in g  d u r in g  s lee p  la s tin g  fo r 

m o re  th a n  ten  s e c o n d s ” (p . 1543). T h is  d iso rd e r  a f fe c ts  n e a r ly  18 m ill io n  A m e ric a n s  a n d  

n e a r ly  8 0 % -9 5 %  a re  u n d ia g n o s e d  (N a g e lh o u t &  P lau s , 2 0 1 0 ). A p p ro x im a te ly  10%  o f  

w o m e n  a n d  2 4 %  o f  m id d le  a g ed  m e n  a re  a ffe c te d  b y  th is  d is o rd e r  an d  th e  n u m b e rs  are  

in c re a s in g  as o u r  p o p u la tio n  g e ts  o ld e r  a n d  m o re  o b e se  (S a b e rs , P lev a k , S c h ro e d e r  &  

W a rn e r , 2 0 0 3 ). O b s tru c tiv e  s leep  a p n e a  h a s  b e e n  a sso c ia te d  w ith  s ig n if ic an t m o rb id ity  

an d  m o rta lity . T h is  d is o rd e r  h a s  b e e n  k n o w n  to  b e  an  in d e p e n d en t r isk  fac to r  fo r  

in c re a s e d  p e r io p e ra tiv e  m o r ta li ty .

P a tie n ts  w ith  O S A  are  p re d is p o se d  to  a  v a rie ty  o f  se r io u s  c o m p lic a tio n s  b e fo re  

a n d  a f te r  su rg e ry . S o m e  o f  th ese  c o m p lic a tio n s  in c lu d e  c a rd iac  a rrh y th m ia s , c o ro n a ry  

a rte ry  d ise a s e , h y p e rte n s io n , c o n g e s tiv e  h e a r t fa i lu re , m y o ca rd ia l  isc h e m ia , 

c e re b ro v a s c u la r  in s u f f ic ie n c y , in tra c ra n ia l  h y p e rte n s io n , g a s tro e so p h a g e a l re f lu x  d ise a s e , 

d iff ic u lt in tu b a tio n , a n d  u n a n tic ip a te d  a d m iss io n s  to  th e  IC U . A c c o rd in g  to  J a in  a n d  

D h a n d  (2 0 0 4 ) , “n e a r ly  fa ta l re s p ira to ry  c o m p lic a tio n s  a n d  e v en  u n e x p e c te d  d e a th s  h av e  

b een  re p o r te d  a f te r  s u rg e ry  in p a tie n ts  w ith  se rio u s  o b s tru c tiv e  s lee p  a p n e a  th a t  h a v e  b e en  

u n re c o g n iz e d  o r in a d e q u a te ly  tre a te d  in th e  p e rio p e ra tiv e  a n d  p o s to p e ra tiv e  p e r io d s ”  (p. 

4 8 2 ).

A n e s th e s ia  a d d s  a n  in c rea s ed  r isk  to  th is  c a teg o ry  o f  p a tie n ts . T h e  se d a tiv e s , 

a n a lg e s ic s , a n d  a n e s th e tic  a g e n ts  g iv e n  to  th e s e  p a tie n ts  d e p re ss  th e  c e n tra l  n e rv o u s  

sy s te m  a n d  re s p ira to ry  sy s te m . J a in  a n d  D h a n d  (2 0 0 4 )  s ta te d  th a t  “ th e  a d m in is tra tio n  o f
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s e d a tio n  o r a n e s th e s ia  m a y  w o rs en , o r  e v e n  in d u c e  s ig n if ic a n t s lee p  a p n e a  d u r in g  

s u rg e ry ” (p . 4 8 3 ).

Problem Statement

O b s tru c tiv e  s leep  a p n e a  is  b e c o m in g  m o re  p re v a le n t in  th e  U n ite d  S ta te s . It is 

k n o w n  th a t  th e  lack  o f  re c o g n it io n  o f  o b s tru c tiv e  s lee p  a p n e a  c an  c a u se  s u b o p tim a l 

p re p a ra tio n  fo r su rg e ry  a n d  in c rea se  th e  r isk  o f  a d v e rse  e v e n ts  d u r in g  su rg e ry . 

O b s tru c tiv e  s lee p  a p n e a  p a tie n ts  are  p re d is p o s e d  to  u p p e r  a irw a y  o b s tru c tio n  d u r in g  

s leep . T h is  u p p e r  a irw a y  o b s tru c tio n  lea d s  to  a p n e a , w h ic h  lead s  to  th e  n e ed  fo r v ig o ro u s  

b re a th in g  e ffo rts  to  o p e n  th e  c o lla p s ed  a irw a y . W h en  th is  h a p p e n s  p a tie n ts  a ro u s e  fro m  

s lee p  to  re s to re  th e ir  a irw a y . T h is  is re p e a te d  se v e ra l t im e s  d u r in g  a  n ig h t o f  s leep . 

S e d a tiv e s  a n d  a n e s th e tic  a g e n ts  c a u se  s im ila r  e v e n ts  to  o c c u r  d u r in g  a n d  a f te r  

a d m in is tra tio n . A d e q u a te  k n o w le d g e  o n  d ia g n o s is  a n d  o p tim iz a tio n  o f  th e  p a tie n t  w ith  

o b s tru c tiv e  s lee p  a p n e a , in d ic a te  a s m o o th  p e r io p e ra tiv e  a n d  p o s to p e ra tiv e  t im e lin e . T h is  

is  d o n e  by  in c re a s in g  o u r  k n o w le d g e  o f  o b s tru c tiv e  s le ep  ap n ea , w h a t it d o e s  to  th e  b o d y , 

a n d  h o w  to  id e n tify  p a tie n ts  w ith  th is  p a rt ic u la r  d iso rd e r.

Purpose

A s s ta te d  p re v io u s ly , o b s tru c tiv e  s le ep  a p n e a  is  a  h ig h ly  p re v a le n t d is o rd e r  in  th e  

U n ite d  S ta te s . It is a  d is o rd e r  th a t  can  c a u se  s ig n if ic an t m o rb id ity  a n d  m o r ta li ty  in  th e  

p e rio p e ra tiv e  p e rio d . I so n o  (2 0 0 9 )  s ta te d  th a t  “ rec en t g ro w in g  e v id e n c e  in d ic a te s  th a t  

o b s tru c tiv e  s le e p  a p n e a  is  an  in d e p e n d e n t r isk  fac to r  fo r  d e v e lo p m e n t o f  h y p e rte n s io n , 

c a rd io v a s c u la r  m o rb id ity  a n d  m o rta li ty , a n d  su d d e n  d e a th ” (p. 9 0 8 ).

T h is  re v ie w  w a s  p e rfo rm e d  to  g a th e r  e v id e n c e -b a s e d  in fo rm a tio n  on  th e  

p a th o p h y s io lo g y , d ia g n o s is , tre a tm e n t a n d  o p tim iz a tio n  o f  o b s tru c tiv e  s lee p  a p n e a . It can
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d ra w  a tte n tio n  to  th e  s p e c ific  n e e d s  o f  th is  g ro w in g  p o p u la tio n  d u r in g  th e  p e r io p e ra tiv e  

a n d  p o s t-o p e ra tiv e  p e rio d .

Significance

O b s tru c tiv e  s leep  a p n e a  a ffe c ts  18 m ill io n  p e o p le  w o r ld w id e . O v e r  h a l f  o f  th e s e  

18 m ill io n  a re  u n d ia g n o s e d  a n d  th e re fo re  u n tre a te d . I f  O S A  is an  in d e p e n d e n t r isk  fa c to r  

fo r  a  v a r ie ty  o f  c lin ica l p ro b le m s  a n d  in c re a s e d  len g th  o f  h o s p ita l  s tay , th e n  in c rea se d  

k n o w le d g e  o f  th is  d is o rd e r  is im p e ra tiv e  fo r  h e a lth  p ro v id e rs . A s  s ta te d  b y  M o o s  e t  al. 

(2 0 0 5 ) , “ th e  a n e s th e s ia  p ro v id e r  m a y  b e  th e  la s t h e a lth c a re  p ro v id e r  to  id e n tify  

u n d ia g n o s e d  O S A  b e fo re  s u rg e ry ” (p. 2 0 3 ). T h e y  w e n t o n  to  say , “p a tie n t a d v o c a cy  a n d  

p a tie n t sa fe ty  sh o u ld  a lw a y s  re m a in  a t th e  fo re f ro n t o f  o u r  c a re ”  (p. 2 0 3 ).

S tu d e n t R e g is te re d  N u rs e  A n e s th e tis ts  (S R N A ), C e r tif ie d  R e g is te re d  N u rse  

A n e s th e tis ts  (C R N A ), A n e s th e s io lo g is ts  a n d  a n y  o th e r  a n e s th e s ia  p ro v id e r  sh o u ld  be  

a w a re  o f  th e  im p lic a tio n s  a s so c ia te d  w ith  o b s tru c tiv e  s lee p  a p n e a . C le a r  k n o w le d g e  o f  th e  

d ia g n o s is  a n d  o p tim iz a tio n  c an  a llo w  fo r  a  s m o o th  tra n s it io n  fro m  p e r io p e ra tiv e  to  

p o s to p e ra tiv e  p h a se s .

Theoretical Framework

T h e  c o n c e p tu a l f ra m e w o rk  u se d  to  g u id e  th is  re v ie w  is F a y e  G le n n  A b d e l la h ’s 

th e o ry , T w e n ty -O n e  N u rs in g  P ro b le m s . F a y e  A b d e lla h  u se d  h e r  th e o ry  to  fo c u s  on  

n u rs in g  as a  c o m p re h e n s iv e  se rv ice . A c c o rd in g  to  A b d e lla h , n u rs in g  w a s  b a s ed  on  an  a rt  

a n d  sc ie n c e  th a t  m o ld e d  th e  a tt i tu d e s , c o m p e te n c ie s , a n d  te c h n ic a l s k ills  o f  th e  in d iv id u a l 

n u rse . T h e s e  c o m p re h e n s iv e  se rv ic e s  in c lu d e d :

•  R e c o g n iz in g  th e  n u rs in g  p ro b le m

•  D e c id in g  th e  a p p ro p r ia te  c o u rs e  o f  a c tio n
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•  P ro v id in g  c o n tin u o u s  c a re  o f  th e  p a tie n ts  to ta l n e e d s

•  A d ju s tin g  th e  c a re  p lan  to  m e e t n e e d s

•  H e lp in g  in d iv id u a ls  to  b e c o m e  m o re  s e l f  d ire c tin g  in  th e ir  o w n  h e a lth

•  In s tru c tin g  n u rs in g  p e rs o n n e l an d  fam ily  to  a llo w  in d iv id u a ls  to  h e lp  th e m se lv e s

•  H e lp in g  th e  in d iv id u a l to  a d ju s t

•  H e lp in g  o th e r  h e a lth  p ro fe s s io n s  in  p la n n in g  fo r  o p tim a l h e a lth

•  C o n tin u o u s  e v a lu a tio n

T h is  n u rs in g  th e o ry  w a s  d iv id e d  in to  a  lis t o f  21 n u rs in g  p ro b le m s  that 

w e re  id e n tifie d  by  10 s te p s  a n d  11 n u rs in g  s k il ls  to  d e v e lo p  trea tm e n t.

T h e  10 s tep s  to  id e n tify  th e  c lie n t ’s p ro b le m s  in c lu d e :

1. L e a rn in g  to  k n o w  th e  p a tie n t

2. S o r tin g  o u t re le v a n t a n d  s ig n if ic a n t d a ta

3. M a k in g  g e n e ra liz a tio n s  a b o u t a v a ila b le  d a ta  in  re la tio n  to  s im ila r  n u rs in g  p ro b le m s

4 . Id e n tify in g  a  th e ra p e u tic  p lan

5. T e s tin g  g e n e ra liz a tio n s , a n d  m a k e  a d d it io n a l g e n e ra liz a tio n s

6. V a lid a tin g  th e  p a tie n ts ’ c o n c lu s io n s  a b o u t th e ir  n u rs in g  p ro b le m

7. C o n tin u in g  to  o b se rv e  a n d  e v a lu a te  o v e r  a  p e rio d  o f  t im e

8. E x p lo r in g  th e  p a tie n ts ’ a n d  f a m ilie s ’ re a c tio n

9. Id e n tify in g  h o w  th e  n u rse  fe e ls  a b o u t th e  p a tie n t ’s n u rs in g  p ro b le m

10. D isc u s s in g  a n d  d e v e lo p in g  a  c o m p re h e n s iv e  n u rs in g  c a re  p lan  

T h e  11 N u rs in g  S k ills  in c lu d e :

1. O b s e rv a tio n  o f  h e a lth  s ta tu s

2. S k ills  o f  c o m m u n ic a tio n
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3. A p p lic a tio n  o f  k n o w le d g e

4. T e a c h in g  o f  p a tie n ts  an d  fam ilie s

5. P la n n in g  an d  o rg a n iz a tio n  o f  w o rk

6. U s e  o f  re s o u rc e  m a te r ia ls

7. U s e  o f  p e rs o n n e l re s o u rce s

8. P ro b le m -S o lv in g

9. D ire c tio n  o f  w o rk  o f  o th e rs

10. T h e ra p e u tic  u se  o f  th e  s e l f

11. N u rs in g  p ro c e d u re

T h e  21 n u rs in g  p ro b le m s a re  sp lit in to  th ree  c a te g o r ie s :  p h y s ic a l ,

s o c io lo g ic a l , a n d  e m o tio n a l n e e d s  o f  c lien ts ;  ty p e s  o f  in te rp e rso n a l re la tio n sh ip s

b e tw e e n  th e  n u rse  a n d  th e  p a tie n t;  a n d  c o m m o n  e le m e n ts  o f  c l ie n t  ca re  (“N u rs in g

T h e o r ie s ,” 2 0 1 1 ).

Definitions

P e rio p e ra tiv e  is  th e  t im e  fro m  w h e n  th e  p a tie n t  is  a d m itte d  in to  th e  h o s p ita l  o r  

c lin ic  fo r  s u rg e ry  u n til th e  p a tien t  is  d isc h a rg e d . It in c lu d e s  p re -o p e ra tiv e , in tra -o p e ra tiv e  

an d  p o s t-o p e ra tiv e  p e r io d s  (M e d ic in e N e t.c o m , n .d .) .

O b s tru c tiv e  S lee p  A p n e a  is  a  c o m m o n  s leep  d is o rd e r  c a u s e d  b y  re p e ti t iv e  p a rt ia l  

o r  c o m p le te  o b s tru c tio n  o f  the  u p p e r  a irw a y  an d  is c h a ra c te r iz e d  b y  e p iso d e s  o f  c e s s a tio n  

o f  b re a th in g  d u rin g  s le ep  la s tin g  fo r m o re  th an  te n  se c o n d s . It in c lu d e s  3 c a te g o r ie s  

in c lu d in g : m ild , m o d e ra te  an d  se v e re . (E lines &  M a rsc h a ll , 2 0 0 8 )

S e d a tiv e s  a re  a g e n ts  o r  d ru g s  u s e d  to  re la x , c a lm , o r  s o o th  so m e o n e . O f te n  g iv en  

to  c a u se  re la x a tio n , a lle v ia te  s tre ss  a n d  a n x ie ty  o r  e x c ite m e n t (M e d ic in e N e t.c o m , n .d .) .
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A n a lg e s ic s  a re  m e d ic a tio n s  u se d  to  re d u c e  o r e l im in a te  p a in , w ith o u t re s u lt in g  in  

lo ss  o f  c o n sc io u sn e s s  (M e d ic in e N e t.c o m , n .d .) .

A n e s th e tic s  a re  m e d ic a tio n s  u se d  to  in d u c e  p a rt ia l  o r  to ta l lo ss  o f  se n sa tio n . It c an  

b e  u se d  fo r  s u rg ic a l , a s  w e ll as, m ed ica l  rea so n s . A n e s th e tic s  can  b e  a d m in is te re d  to p ic a l , 

reg io n a l, o r  g e n e ra l  d e p e n d in g  th e  ty p e  a n d  site  o f  n e e d  (M e d ic in e N e t.c o m , n .d .).

R a p id  ey e  m o v e m e n t s leep  (R E M ) is  c h a ra c te r iz e d  by  an  in c re a s e  in re s p ira tio n s  

a n d  h e a rt ra te . T h e  m u sc le s  m ay  tw itc h  in  th e  face , f in g e rs , an d  leg s . In ten se  d re a m in g  

o c c u rs  d u rin g  th is  s ta g e  d u e  to  h e ig h te n e d  c e reb ra l  a c tiv ity . In  a d d itio n , d u r in g  th is  s tag e  

m a jo r  v o lu n ta ry  m u sc le  g ro u p s  b e c o m e  p a ra ly z e d . T h is  s tag e  o f  s lee p  o n ly  c o m p r ise s  

a p p ro x im a te ly  2 0 %  o f  y o u r  to ta l s leep  t im e  (R e m e d ie s  H e a lth , n .d .) .

Process

T h is  re v ie w  w a s  p e rfo rm e d  b y  g a th e r in g  l ite ra tu re  b a se d  re s e a rc h  in th e  a re a  o f  

a d u lt  o b s tru c tiv e  s leep  a p n e a . E le c tro n ic  d a ta b a s e s  u se d  fo r  th is  se a rc h  in c lu d e d  P u b M e d , 

C IN A H L , C o c h ra n  D a ta b a se , a n d  S C O P U S . K ey  w o rd s  in c lu d e d : o b s tru c tiv e  s leep  

a p n e a , o b s tru c tiv e  s lee p  a p n e a  sy n d ro m e , a d u lt su rg ica l  p a tien t , R E M  s le ep , s lee p  a p n e a , 

r isk  o f  s leep  a p n e a  in p e rio p e ra tiv e  p a tie n ts , d ia g n o s is  o f  s leep  a p n e a , tre a tm e n t o f  

o b s tru c tiv e  s lee p  a p n e a , a n d  p re -o p e ra tiv e  tre a tm e n t o f  o b s tru c tiv e  s lee p  ap n ea . C IN A H L  

a n d  P u b M e d  d a ta b a s e s  p ro v id e d  th e  m a jo r ity  o f  th e  se a rc h  w o rd s  fo r  th is  p ro jec t.

Review of Literature

Pathophysiology

H in e s  an d  M a rsc h a ll  (2 0 0 8 )  d e fin e d  o b s tru c tiv e  s leep  a p n e a  as

A ir flo w  c es s a tio n  o f  m o re  th a n  10 se co n d s  a n d  c h a ra c te r iz e d  b y  freq u e n t e p is o d e s  

o f  a p n e a  o r h y p o p n e a  d u r in g  s leep . H y p o p n e a  is  a ir f lo w  d e c re a se d  b e lo w  a  g iv e n
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p e rc e n ta g e  o f  th e  su r ro u n d in g  b a s e lin e  a n d  m a y  a ls o  req u ire  th e  p re s e n c e  o f  so m e  

d eg re e  o f  o x y h e m o g lo b in  d e s a tu ra tio n  (p .2 9 9 ).

T h e  se v e r ity  o f  o b s tru c tiv e  s le ep  a p n e a  v a rie s  fro m  p e rs o n  to  p e rs o n  a n d  is m e a su re d  by  

th e  a v e ra g e  n u m b e r  o f  in c id e n ts  (d e s a tu ra tio n s )  p e r  h o u r , a lso  k n o w n  a s  th e  ap n ea - 

h y p o p n e a  in d ex  (A H I) . It is m e a su re d  o v e rn ig h t in  a  s lee p  lab  b y  u s in g  

p o ly s o m n o g ra p h y  a n d  is d e fin e d  as p o s it iv e  b y  h a v in g  f iv e  o r  m o re  d e sa tu ra tio n s  p e r  

h o u r.

S n o rin g , d a y tim e  so m n o le n c e , a n d  p h y s io lo g ic  c h a n g e s  a re  m a n ife s ta tio n s  o f  

a irw a y  o b s tru c tio n . D a y tim e  so m n o le n c e  is d u e  to  f re q u e n t e p iso d e s  o f  in te rru p te d  s lee p  

d u r in g  th e  n ig h t. P h y s io lo g ic  c h a n g e s  in c lu d e  a rte ria l  h y p o x e m ia , a rte r ia l  h y p e rc a rb ia , 

p o ly c y th e m ia , sy s te m ic  h y p e rte n s io n , p u lm o n a ry  h y p e rte n s io n , a n d  r ig h t v e n tr ic u la r  

fa i lu re .

O ften  p e o p le  a sso c ia te  o b s tru c tiv e  s lee p  a p n e a  w ith  o b e se  p e o p le ;  h o w e v e r, it  c an  

b e  p re v a le n t in  b o th  th e  o b e se  a n d  n o n -o b e s e . O b e se  p e o p le  h a v e  in c re a s ed  a d ip o s e  t is su e  

in th e  n ec k  a n d  p h a ry n g e a l t is s u e s  th a t a re  th o u g h t to  lea d  to  n a rro w in g  o f  th e  a irw a y  a n d  

s u b s e q u e n tly  lea d  to  s lee p  a p n e a . N o n -o b e s e  p e o p le  h a v e  to n s il la r  h y p e rtro p h y  o r 

c ra n io fa c ia l sk e le ta l  a b n o rm a lit ie s  th a t  lead  to  n a rro w in g  o f  th e  a irw a y  a n d  s lee p  ap n ea .

D u rin g  s le e p , m a in te n a n c e  o f  the  u p p e r  a irw a y  d e p e n d s  o n  th e  to n e  o f  th e  

p h a ry n g e a l m u sc le  a n d  th e  d ila to r  m u sc le s . T h e s e  m u sc le s  p re v e n t a irw a y  c o lla p s e  in  

in d iv id u a ls . D u r in g  s lee p , th e s e  p h a ry n g e a l m u sc le s  c o lla p s e  c au s in g  tu rb u le n t a irf lo w  

a n d  sn o rin g . A p n e a  o c c u rs  w h e n  th e  a irw a y  c o llap s es . T h is  c o lla p s e  re s u lts  in  th e  n e ed  

fo r  a  v ig o ro u s  b re a th in g  e ffo r t to  o p e n  th e  c o lla p s e d  a irw a y , a n d  a ro u s a l  f ro m  s leep
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o c c u rs  to  re s to re  a ir f lo w . A ro u s a l  f ro m  s leep  in  o b s tru c tiv e  s lee p  a p n e a  is  a n  im p o r ta n t 

d e fe n se  m e c h a n ism  to  o v e rc o m e  th e  u p p e r a irw a y  o b s tru c tio n .

A d m in is tra tio n  o f  s e d a tiv e s  a n d  a n e s th e tic  a g e n ts , d e p re s s  th e  cen tra l  n e rv o u s  

sy s te m  c a u s in g  in h ib itio n  o f  re s p ira tio n  a n d  re d u c e d  fu n c tio n a l res id u a l c a p a c ity  lea d in g  

to  a te le c ta s is . In  a d d it io n , th ese  m e d ic a tio n s  h a v e  th e  te n d e n c y  to  c au se  th e  u p p e r  a irw a y  

to  c o lla p s e  by  d e p re s s in g  sk e le ta l  m u sc le  to n e  a n d  re la x in g  th e  u p p e r  a irw a y  (Ja in  & 

D h a n d , 2 0 0 4 ). P e rs o n s  in  n a tu ra l  s lee p  h a v e  th e  a b il i ty  to  a ro u s e  d u r in g  th e s e  e p iso d e s  o f  

a p n e a . H o w e v e r , p e rs o n s  w ith  a d e p re s s e d  c en tra l  n e rv o u s  s y s te m , a s  in  p a tie n ts  w h o  are  

se d a te d  o r  a n e s th e tiz e d , m ay  n o t h a v e  th is  a b il ity . A s  s ta te d  by  J a in  an d  D h a n d  (2 0 0 4 ) 

“ th e  su m  o f  th e s e  e f fe c ts  is  th a t  a p n e a  c o u ld  h a v e  l ife -th re a te n in g  c o n s e q u e n c e s  fo r  th e  

se d a te d  o r a n e s th e tiz e d  p a tie n ts  w ith  o b s tru c tiv e  s lee p  a p n e a ” (p . 4 8 3 ).

S lee p  a b n o rm a lit ie s  m ay  c o n tin u e  in to  th e  p o s t-o p e ra tiv e  p h a se  u n d e te c te d  d u e  to  

th e  fac t  th a t  th e  p a tie n t is  n o t m o n ito re d  as v ig o ro u s ly . S e d a tiv e s  a n d  a n e s th e tic s  m ay  

l in g e r in to  th e  p o s t-o p e ra tiv e  p h a se  c a u s in g  a p n e a  w h e n  th e  a r t if ic ia l  a irw a y  is  n o  lo n g e r 

in  p lac e . D u e  to  s ev e ra l  fac to rs  in c lu d in g  p a in , a n a lg e s ic s , a n d  h o rm o n a l a n d  m e ta b o lic  

c h a n g e s  a f te r  s u rg e ry , to ta l  s lee p  t im e  is re d u c e d  a n d  th e re  is  a  s ig n if ic a n t re d u c tio n  in 

R E M  sleep . R e co v e ry  c o u ld  tak e  as lo n g  as a  w e e k  c au s in g  in c re a s e d  a p n e a s  a n d  

d e v e lo p m e n t o f  n o c tu rn a l h y p o x e m ia .

P a tie n ts  w ith  u n trea te d  O S A  h a v e  e p iso d ic  h y p o x e m ia s  d u r in g  R E M  s lee p  th a t  

lead  to  b r ie f  a ro u sa ls  a n d  c a u se  p ro fo u n d  sy m p a th e tic  a c tiv a tio n , w h ic h  m ay  c a u se  

h e m o d y n a m ic  in s ta b ili ty  a n d  an  in c re a s e d  m e a n  a rte r ia l p re s su re . S u rg ic a l s tre s s  and  

p o s to p e ra tiv e  p a in  c an  in c rea s e  th is  sy m p a th e tic  a c tiv a tio n  e v e n  fu rth e r. A s  s ta te d  by 

K a w  e t a l. (2 0 0 6 ) , “ a s  a  re s u lt  o f  c h ro n ic  a d re n e rg ic  a ro u s a l , p a tie n ts  w ith  s le ep  a p n e a
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m a y  h a v e  d o w n -re g u la te d  a lp h a  r e c e p to rs  a n d  b e ta  re c e p to rs , a n d  th u s  h a v e  an  a tte n u a te d  

re s p o n se  to  v a s o p re s s o rs ”  (p . 2 0 0 ).

S u rg e ry  a n d  a n e s th e s ia  a ffec t  th e  w a y  w e  s le ep . S e v e ra l s tu d ie s  n o ted  b y  K a w  et 

al. (2 0 0 6 )  d o c u m e n te d  th a t  s lee p  w a s  re d u c e d  in  a m o u n t a n d  q u a li ty  o n  th e  firs t 

p o s to p e ra tiv e  n ig h t. R E M  s lee p  is  u su a lly  a b s e n t o n  th e  f irs t  p o s to p e ra tiv e  n ig h t, an d  

so m e tim e s  in to  th e  se co n d  a n d  th ird  n ig h ts . R E M  s le ep  d o e s  re tu rn  w ith  in c re a s e d  d e n s ity  

an d  d u ra tio n , w h ich  le a d s  to  in c re a s ed  e p iso d e s  o f  h y p o x e m ia . V a su  e t  al. (2 0 1 0 )  s ta te d  

th a t  “ b e c a u se  o f  th is  re b o u n d , R E M -a ss o c ia te d  h y p o x e m ic  e p iso d e s  m a y  in c re a s e  3 -fo ld  

o n  th e  se c o n d  a n d  th ird  p o s to p e ra tiv e  n ig h ts , le a d in g  to  in c re a s ed  r isk  fo r c o m p lic a tio n s ” 

(p . 1023). T h e s e  e p is o d e s  c an  o f te n  o c c u r  o n c e  o x y g e n  th e ra p y  h a s  b e e n  d isc o n tin u e d , 

c au s in g  s ig n if ic a n t re s p ira to ry  a b n o rm a lit ie s .

In  n o rm a l a w a k e  in d iv id u a ls , u p p e r  a irw a y  c o lla p s e  is  p re v e n te d  b y  p h a s ic  

a c tiv ity  o f  th e  p h a ry n g e a l m u sc le s  p ro d u c in g  a  c o n tra c tio n  im m e d ia te ly  b e fo re  

in sp ira tio n  to  res is t  th e  n e g a tiv e  p re s s u re  g e n e ra te d  b y  th e  d ia p h ra g m . T h is  c o n tra c tio n  is 

re d u c ed  d u r in g  R E M  s le ep  a n d  b y  th e  a d m in is tra tio n  o f  n a rc o tic s .

Recommendations

A c c o rd in g  to  G a li e t a l. (2 0 0 7 )

T h e  A m e r ic a n  S o c ie ty  o f  A n e s th e s io lo g is ts  h a s  p u b lish e d  p ra c tic e  g u id e lin e s  th a t 

in c lu d e  re c o m m e n d a tio n s  re g a rd in g  th e  p e r io p e ra tiv e  m a n a g e m e n t o f  O S  A . T h e  

g u id e lin e s  in c lu d e  p re s u m p tiv e  d ia g n o s is  o f  O S A  b a se d  o n  e le v a te d  b o d y  m a ss  

in d ex  (B M I), in c re a s e d  n e c k  c irc u m fe re n c e , s n o r in g , c ra n io fa c ia l  a b n o rm a lit ie s  

a ffe c tin g  th e  a irw a y , d a y tim e  h y p e rs o m n o le n c e n c e , an d  a b n o rm a lit ie s  on  th e  

a irw a y  e x a m  (p. 5 8 2 ).
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T h e s e  g u id e lin e s  w e re  se t  in to  p lac e  to  re d u c e  th e  r isk  o f  a d v e rse  o u tc o m e s  in  p a tie n ts  

w ith  O S A  a n d  to  im p ro v e  p e rio p e ra tiv e  ca re .

Ja in  an d  D h a d  (2 0 0 4 ) , s ta te d  th a t

P re o p e ra tiv e  rec o g n itio n  o f  O S A , c o n s ta n t c o n tro l  o f  th e  a irw a y , t i tra t io n  o f  

a n a lg e s ic  an d  se d a tiv e  d ru g s , a n d  c a re fu l  m o n ito r in g  co u ld  a v o id  m a n y  

u n e x p e c te d  c o m p lic a tio n s  a f te r  su rg e ry . In p a tie n ts  w ith  O S A , n a sa l  c o n tin u o u s  

p o s it iv e  a irw a y  p re s s u re  (C P A P )  sh o u ld  b e  u se d  fo r  4 8  to  72 h o u rs  a f te r  su rg e ry  

a n d  d u r in g  s leep  th e re a f te r . P re fe ra b ly , th e  o p tim a l s e ttin g  o f  C P A P  sh o u ld  b e  

d e te rm in e d  b e fo re  su rg e ry  is  u n d e rta k e n  in  p a tie n ts  w ith  O S A  (p . 4 8 7 ).

A c c o rd in g  to  S ee t a n d  C h u n g  (2 0 1 0 ) , d ia g n o s is  a n d  s e v e r ity  o f  O S A  sh o u ld  b e  

c o n firm e d  in  a  p a tie n t  w ith  k n o w n  O S A  p r io r  to  su rg e ry . O b ta in in g  a  c u r re n t h is to ry  a n d  

re v ie w in g  th e  p a tie n t’s p o ly s o m n o g ra p h y  re s u lts  sh o u ld  b e  a c h ie v e d . O n e  sh o u ld  n o te  th e  

AEII o f  th e  p a tien t . It m a y  b e  n e c e ss a ry  to  re fe r  p a tie n ts  w ith  se v e re  O S A  a n d  w h o  h a v e  

n o t b e en  u s in g  th e ir  C P A P  d e v ic e , o r  h av e  h a d  re c en t e x a c e rb a tio n s  o f  O S A  sy m p to m s .

I f  th e  p a tie n t  h as  b e e n  u s in g  C P A P , th is  th e rap y  s h o u ld  be  c o n tin u e d  in  th e  

p re o p e ra tiv e  p e rio d . T h e  a n e s th e s ia  p ro v id e r  sh o u ld  a n tic ip a te  a  d if f ic u lt  a irw a y , u se  

sh o rt-a c tin g  a n e s th e tic  a g e n ts , o p io id  m in im iz a tio n , fu ll rev e rsa l o f  n e u ro m u s c u la r  

b lo c k a d e  v e rif ie d  p rio r to  e x tu b a tio n , a n d  e x tu b a tio n  fu lly  a w a k e  in a  n o n -su p in e  p o s it io n  

(S e e t &  C h u n g , 2 0 1 0 ).

Predicting Obstructive Sleep apnea

A c c o rd in g  to  G ro ss  e t  a l. (2 0 0 6 ) , th e  A m e ric a n  S o c ie ty  o f  A n e s th e s io lo g is ts  

re c en tly  p u b lis h e d  g u id e lin e s  re c o m m e n d in g  th a t  p a tie n ts  sh o u ld  be  s c re e n e d  fo r O S A  

p r io r  to  th e ir  su rg ica l  p ro c e d u re . Id e n tify in g  th e s e  p a tie n ts  p re o p e ra tiv e ly  w ill  h e lp  in  th e
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d e c is io n  fo r  in tra o p e ra tiv e  a n d  p o s t-o p e ra tiv e  c a re  an d , in su re  th e  p a tie n t  re c e iv e s  th e  

m o s t o p tim a l tre a tm e n t p r io r  to  in d u c tio n  o f  a n e s th e s ia . S e v e ra l  te s ts  can  b e  u se d  to  

p red ic t o b s tru c tiv e  s le e p  a p n ea . S o m e  o f  th e s e  te s ts  a re  e x p la in e d  b e lo w .

P o ly s o m n o g ra p h y  is re c o g n iz e d  as th e  g o ld  s ta n d a rd  fo r  d ia g n o s is  o f  O S A . It is 

v e ry  e x p en s iv e  a n d , d u e  to  th is  e x p e n s e , it is l im ite d  in  th e  te s tin g  s i te s  a n d  e q u ip m e n t. 

A c c o rd in g  to  J ig a jin n i, S u ltan , a n d  R a d h a k r ish n a n  (2 0 0 9 ), P o ly s o m n o g ra p h y  in v o lv e s  

th e  m e a s u re m e n t o f  s lee p  s tag e s  u s in g  an  e le c tro e n c e p h a lo g ra m  (E E G ), e le c tro o c u lo g ra m  

(E D G ), o r  ch in  e le c tro m y o g ra m  (E M G ) a n d  c o r re la te s  th e m  w ith  re s p ira to ry  (ie . o x y g e n  

sa tu ra tio n , a irf lo w  a n d  re s p ira to ry  e ffo r ts )  an d  c a rd io v a s c u la r  p a ra m e te rs  (b lo o d  p re s su re , 

p u lse  ra te  a n d  (E C G ), a s  w e ll as , b o d y  p o s it io n  a n d  m o v e m e n ts .

F e lm o n s  c ri te r ia :  F e lm o n s  e t al. (a s  s ta te d  in G a li e t  a l., 2 0 0 7 ) u s e s  th e  p a tie n t’s 

n e c k  c irc u m fe re n c e , h is to ry  o f  h y p e rte n s io n , a n d  c lin ica l  sy m p to m s  to  g e n e ra te  an  O S A  

lik e lih o o d  sco re . F le m o n s  c ri te r ia  h a s  a m o d e ra te  s e n s it iv ity  a n d  a  p o s it iv e  p re d ic tiv e  

v a lu e  (G a li e t a l., 2 0 0 7 ).

O x y g e n  D e s a tu ra tio n  In d e x  (O D I) is  a  re la tiv e ly  in e x p e n s iv e  m a rk e r  fo r  p o s t 

o p e ra tiv e  a p n e a  re la te d  ev en ts . It is  u se d  in  th e  o u tp a tie n t s e ttin g . T h e  O D I is  th e  a v e rag e  

n u m b e r  o f  o x y g e n  d e s a tu ra tio n s  g re a te r  th an  o r  e q u a l to  4 %  b e lo w  th e  p a tie n ts  b a se lin e  

p e r h o u r. A c c o rd in g  to  A d e s a n y a , L ee , G re ilic h , a n d  Jo sh i (2 0 1 0 ), “ P a tie n ts  w ith  an O D I 

o f  f iv e  o r m o re  p e r  h o u r  w ere  fo u n d  to  h a v e  a h ig h e r  in c id e n c e  o f  p o s to p e ra tiv e  

c o m p lic a tio n s , in c lu d in g  re s p ira to ry , c a rd io v a s c u la r , G I, a n d  b le e d in g  a b n o rm a lit ie s ” (p. 

1490).

A c c o rd in g  to  F lw an g  et a l. (2 0 0 8 ), th e  h o m e  n o c tu ra l  o x im e try  te s t d e m o n s tra te d  

th a t th e  ra te  o f  p o s to p e ra tiv e  c o m p lic a tio n s  in c re a s e s  in  p ro p o r tio n  w ith  th e  e p iso d e s  o f
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o v e rn ig h t d e sa tu ra tio n . T h is  te s t is  n o t c o n sid e re d  a c c u ra te  a n d  is  k n o w n  to  re c o rd  a  w id e  

ran g e  o f  se n s it iv ity  a n d  sp e c if ic i ty  (H w a n g  e t a l ,  2 0 0 8 ).

C h u n g  e t al. (2 0 0 8 )  d e v e lo p e d  a n d  v a lid a te d  th e  S T O P  q u e s tio n n a ire . T h e  S T O P - 

B A N G  q u e s tio n n a ire  is  a  s c ree n in g  m o d a li ty  o f  O S A  u se d  in th e  p reo p e ra tiv e  se ttin g . 

S T O P -B A N G  s tan d s  fo r  sn o rin g , t ire d n e s s  d u r in g  d a y tim e , o b s e rv e d  a p n ea , h ig h  b lo o d  

p re s su re , b o d y  m a s s  in d ex  (g rea te r  th a n  3 5 ), a g e  (o ld e r  th a n  5 0 ), n e c k  c irc u m fe re n c e  

(g re a te r  th a n  4 0 c m )  a n d  g e n d e r  (m a le ) . It is an  8 q u e s tio n  y e s /n o  a n s w e r  te s t. P a tie n ts  a re  

c la ss if ied  a s  b e in g  h ig h  r is k  fo r O S A  i f  th e ir  S T O P -B A N G  s co re  is 3 o r  g rea te r . I f  th ey  

re c e iv e  a  s co re  o f  le ss  th a n  3 th e y  a re  c o n sid e re d  lo w  risk . A c c o rd in g  to  a  s tu d y  

p e r fo rm e d  b y  V a su  e t  a l. (2 0 1 0 ), “ S T O P -B A N G  sc o res  in d ic a tiv e  o f  h ig h  r isk  o f  O S A  

c o n fe r  a  h e ig h te n e d  (a p p ro x im a te ly  1 0 -fo ld ) r isk  o f  p o s t-o p e ra tiv e  c o m p lic a tio n s  in 

p a tie n ts  u n d e rg o in g  e le c tiv e  s u rg e ry ” (p. 1022). A c c o rd in g  to  S e e t a n d  C h u n g  (2 0 1 0 ), “ in 

a  m e ta -a n a ly s is  o f  c lin ic a l sc re e n in g  to o ls  fo r  O S A , th e  S T O P -B A N G  w a s  id e n tifie d  as 

b e in g  e a sy  to  u se  a n d  h a v in g  a  fa v o ra b le  d ia g n o s tic  o d d s  ra tio , m a k in g  it m o re  su ita b le  

fo r  p re d ic tin g  se v e re  O S A  in  th e  p re o p e ra tiv e  s e ttin g ” (p .8 5 1 ).

T h e  B e r lin  Q u e s tio n n a ire  is  a  c o m m o n ly  k n o w n  q u e s tio n n a ire  to  p re d ic t O S A . 

T h is  q u e s tio n n a ire  c o n s is ts  o f  10 i te m s  c o m p o se d  o f  f iv e  q u e s tio n s  o n  sn o r in g , th re e  

q u e s tio n s  o n  e x ce ss iv e  d a y tim e  s le ep in e s s , o n e  o n  s le ep in e s s  w h ile  d r iv in g , a n d  o n e  

in q u irin g  a b o u t h y p e r te n s io n . G e n d e r , ag e , w e ig h t, h e ig h t, an d  n e c k  c irc u m fe re n c e  a re  

a lso  rec o rd e d . T h e  s e v e r ity  sc o res  o f  th e s e  a n s w e rs  a re  th e n  c a lc u la te d  a n d  th e  p a tie n t  is 

p u t in to  a  h ig h  o r lo w  r isk  c a teg o ry . T h e  B e rlin  q u e s tio n n a ire  is  h ig h ly  s e n s it iv e  a n d  

sp e c ific , b u t m a n y  c a re -g iv e rs  fee l it is  to o  c o m p lic a te d  to  a d m in is te r  p re o p e ra tiv e ly .
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Management

Preoperative Management

O n c e  a  p a tie n t  is  a  k n o w n  O S A  p a tie n t o r  a  su sp e c te d  O S A  p a tien t, p re c a u tio n s  

sh o u ld  b e  p e rfo rm e d  to  m in im iz e  a d v e rse  o u tc o m e s . A s  s ta te d  b y  J a in  an d  D h a n d  (2 0 0 4 ), 

“ in  a  p a tie n t  s u s p e c te d  o f  h a v in g  s lee p  a p n e a , i f  th e  s i tu a tio n  p e rm its , su rg e ry  sh o u ld  be 

p o s tp o n e d  u n til  th e  p a tie n t h a s  b e en  e v a lu a te d  b y  m e a n s  o f  o v e rn ig h t p o ly s o m n o g ra m ” 

(p . 4 8 5 ). E v e ry  e ffo r t sh o u ld  b e  m a d e  to  id e n tify  p a tie n ts  w ith  O S A  a n d  to  in s titu te  

C P A P  b e fo re  a n d  a f te r  su rg e ry .

A  p a tie n t w ith  O S A  sh o u ld  be  c o n s id e re d  a  d i f f ic u lt  tra c h e a l in tu b a tio n . 

A c c o rd in g  to  S iy a m  a n d  B e n h a m o u  (2 0 0 2 ) , d iff ic u lty  w ith  tra c h e a l in tu b a tio n  o c cu rs  

e ig h t t im e s  m o re  o f te n  in O S A  p a tien ts  th a n  in  n o n -O S A  p a tien ts . W ith  th is  k n o w le d g e  

a d eq u a te  a irw a y  p re p a ra tio n  in  a cc o rd a n c e  w ith  A S A  g u id e lin e s  fo r  d iff ic u lt a irw a y  

m a n a g e m e n t g u id e lin e s  s h o u ld  be  ta k e n  in to  c o n s id e ra tio n .

P a tie n ts  sh o u ld  b e  a d e q u a te ly  p re o x y g e n a te d  p r io r  to  in d u c tio n  o f  a n e s th e s ia . 

S o m e  s o u rc e s  in d ic a ted  th a t se d a tiv e s  u se d  fo r  a n x io ly s is  sh o u ld  b e  t itra te d  s lo w ly  o r 

e lim in a te d  a lto g e th e r . A s  s ta te d  by  A d e s a n y a  e t a l. (2 0 1 0 ) , “ P re o x y g e n a tio n  w ith  100%  

o x y g e n  u n til e x h a le d  o r  e n d - tid a l  o x y g e n  is  a t lea s t 9 0 %  c an  be  a c c o m p lis h e d  b y  u s in g  

C P A P  at 10cm  H 2O fo r  3 to  5 m in u te s  w ith  th e  p a tie n t  in  a  25° h e a d  u p  p o s it io n ” (p. 

1494).

Intraoperative Management

A  h ig h  m a lla m p a ti  sc o re  p red ic ts  d iff ic u lty  w ith  in tu b a tio n . T h is  sh o u ld  b e  

c o n s id e re d  w ith  O S A  p a tie n ts  as s ta te d  p re v io u s ly . D u r in g  in tu b a tio n , a v o id a n c e  o f  b r ie f  

lo ss  o f  a irw a y  c o n tro l  m u s t b e  a v o id e d . A c c o rd in g  to  J a in  an d  D h a n d  (2 0 0 4 ),
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“ in tra o p e ra tiv e  a irw a y  r is k s  m a y  b e  re d u c e d  b y  d irec t v isu a liz a tio n  w ith  a  f ib e ro p tic  

b ro n c h o s c o p e  fo r in tu b a tio n  in p a tie n ts  w ith  in c re a s ed  n e ck  c irc u m fe re n c e  an d  sk e le ta l 

d e f ic ie n c y ” (p . 4 8 6 ).

S e v e ra l  c r i te r ia  s h o u ld  b e  m e t p r io r  to  e x tu b a tio n . T h e  p a tien t sh o u ld  be  fu lly  

a w a k e , o r ie n ta te d  a n d  a b le  to  fo llo w  c o m m a n d s . N e u ro m u s c u la r  b lo c k a d e  sh o u ld  be  fu lly  

re v e rse d  an d  p a tie n t sh o u ld  b e  a b le  to  su s ta in  a  h e ad  lift fo r  m o re  th a n  5 se c o n d s . P a tie n t 

m u s t h a v e  an  a d e q u a te  v ita l  c a p a c ity  a n d  p e a k  in s p ira to ry  p re s su re  as w e ll a s  a 

re s p ira to ry  ra te  g re a te r  th a n  12 p e r  m in u te . M o o s  e t al. (2 0 0 5 )  s ta te d  th a t  “ a  re s p ira to ry  

ra te  less  th a n  12 p e r  m in u te  m a y  in d ic a te  an  u n a c c e p ta b le  a m o u n t o f  c irc u la tin g  o p io id s ” 

(p . 2 0 0 ). P la c in g  th e  p a tie n t in  re v e rs e  tr e n d e le n b u rg  p o s it io n  w ill m in im iz e  d iap h rag m  

c o m p re s s io n . A n  o ra l o r  n a sa l  a irw a y  sh o u ld  b e  in p lac e  p r io r  to  e x tu b a tio n  an d , i f  

d if f ic u lt ie s  w e re  e x p e r ie n c e d  o n  in tu b a tio n , th e  tu b e  c o u ld  b e  rem o v e d  o v e r  an  a irw a y  

e x c h a n g e r .

J h a in  a n d  D h a n d  (2 0 0 4 )  s ta te d  th a t  “ m o n ito r in g  m a y  n e e d  to  b e  c o n tin u e d  in  an  

in te rm e d ia te  c a re  se tt in g  fo r  a  lo n g e r  p e rio d  th a n  th a t  re q u ire d  in  p a tie n ts  w h o  do  n o t 

h a v e  O S A ” (p . 4 8 6 ) . In  th o se  c a s e s  it m ig h t b e  h e lp fu l  to  p o s it io n  th e  p a tie n t  in  th e  la te ra l 

p o s it io n  ra th e r  th a n  su p in e  i f  a irw a y  o b s tru c tio n  o c cu rs  in  th e  re c o v e ry  ro o m . 

Postoperative Management

C a refu l m o n ito r in g  a n d  v ig ila n c e  is re q u ire d  in  th e  f ir s t  2 4  h o u rs  p o s to p e ra tiv e ly . 

S ig n if ic a n t c o m p lic a tio n s  u su a lly  e m e rg e  w ith in  2 h o u rs  p o s to p e ra tiv e . C P A P  m ay  b e  

u s e d  i f  th e  p a tie n t  to le ra te s  it. O x y g e n  th e ra p y  sh o u ld  be  u se d  w ith  c a u tio n  b e c a u se  

h y p o x e m ia  is  th e  k e y  fa c to r  fo r  p ro d u c in g  a ro u s a l  d u r in g  a p n e a . A s  s ta te d  b y  Ja in  a n d
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D h a n d  (2 0 0 4 ) , “ b y  re m o v in g  th e  h y p o x ic  d r iv e , s u p p le m e n ta l  o x y g e n  m ay  in c re a s e  th e  

in c id e n c e  an d  d u ra tio n  o f  a p n e ic  e p is o d e s ” (p . 4 8 6 ) .

Treatment

T re a tm e n t fo r  c lin ica l  O S A  m a n a g e m e n t in c lu d e s  w e ig h t lo ss , a v o id a n c e  o f  

a lc o h o l a n d  se d a tiv e s , a p p lic a tio n  o f  n asa l C P A P , o ra l  a p p lia n c e  th e ra p y  (e n la rg in g  th e  

p h a ry n g e a l a irw a y  b y  m o v in g  th e  to n g u e  o r m a n d ib le  fo rw a rd ) , a n d  su rg ica l  a p p ro a ch e s  

su c h  a s  tra c h e o s to m y , u v u lo p a la to p h a ry n g o p la s ty  (U P P P )  a n d  m a x illo fa c ia l  su rg e ry . 

C P A P  h a s  b e en  s h o w n  to  be  th e  m o s t e f fe c tiv e , b u t it is  e s t im a te d  th a t less  th a n  h a lf  o f  a ll 

p a tie n ts  p re s c rib e d  C P A P  u se  it fo r  m o re  th a n  4  h o u rs  p e r  n ig h t o n  at lea s t 7 0 %  o f  n ig h ts .

C P A P  im p ro v e s  c a rd iac  o u tp u t in  O S A  p a tie n ts . A c c o rd in g  to  C e le n  a n d  P e k e r 

(2 0 1 0 ), “ C P A P  th e ra p y  re s u lts  in  d e c re a se d  L V  p re lo a d  a n d  a fte r lo a d , re v e rsa l  o f  sy s to lic  

a n d  d ia s to lic  d y s fu n c tio n  an d  n o rm a liz a tio n  o f  th e  c a rd ia c  o u tp u t” (p. 2 7 5 ).

T h is  is  a c c o m p lis h e d  b y  d e c re a s in g  in s p ira to ry  m u s c le  m o v e m e n t w h ich  re m o v e s  a p n e a  

e p iso d es . T h is  tre a tm e n t re d u c es  th e  e x a g g e ra te d  n e g a tiv e  in tra th o ra c ic  p re s s u re , re v e rse s  

th e  in c re a s e d  v e n o u s  re tu rn  to  th e  r ig h t v e n tr ic le , a n d  sh if ts  th e  in te rv e n tr ic u la r  se p tu m  to  

th e  le ft a s  w e ll a s  re d u c e s  le ft v e n tr ic u la r  fill in g . M o re o v e r , e ffe c tiv e  d e c lin e  in  su rg e s  o f  

b lo o d  p re s su re  a lso  h a v e  b e en  s h o w n  to  h a v e  a  b e n e f ic ia l  im p a c t o n  d ia s to lic  fu n c tio n , 

s tro k e  v o lu m e  a n d  c a rd ia c  o u tp u t.

H w a n g  e t al. (2 0 1 0 )  s u g g e s te d

th e  p e rio p e ra tiv e  u se  o f  c o n tin u o u s  p o s it iv e  a irw a y  p re s s u re  (C P A P )

re d u c es  th e  ra te  o f  c o m p lic a tio n s  in O S A  p a tien ts . C P A P  s ta b iliz e s  f lu c tu a tio n s  in

b lo o d  p re s s u re , im p ro v e s  u p p e r  a irw a y  p a te n c y  a n d  v e n ti la t io n , re d u c e s
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m y o c a rd ia l  isc h e m ia , a n d  d e c re a s e s  th e  in c id e n c e  o f  c a rd ia c  a rrh y th m ia s .

(P -1 1 3 2 )

C P A P  th e ra p y  p r io r  to  su rg e ry  a p p e a re d  to  re d u c e  th e  ra te  o f  se r io u s  

c o m p lic a tio n s  a n d  s h o r te n  th e  a v e ra g e  len g th  o f  h o sp ita l  s tay  b y  a b o u t o n e  d ay . In a s tu d y  

re p o r te d  b y  Ja in  a n d  D h a n d  (2 0 0 4 ), “ tre a tm e n t o f  O S A  w ith  n a sa l  C P A P  fo r 4  to  6 w e e k s  

p rio r  to  su rg e ry  c au se s  an  in c rea se  in  p h a ry n g e a l s iz e  a n d  a d e c re a s e  in  to n g u e  s iz e  

a c c o rd in g  to  M R I re s u lts ” (p. 4 8 5 ). It is re c o m m e n d e d  th a t  th e  id e n tif ic a tio n  o f  O S A  be 

m ad e , a n d  n a sa l  C P A P  u se d  p re o p e ra tiv e ly  an d  p o s to p e ra tiv e ly .

T h e  c h o ic e  o f  p o s to p e ra tiv e  a n a lg e s ia  is  a lso  an  im p o rta n t c o n s id e ra tio n  s in c e  

n a rc o tic s  a n d  b e n z o d ia z e p in e s  h a v e  b e e n  sh o w n  to  a d v e rse ly  a f fe c t  s leep  d iso rd e re d  

b rea th in g . ( Ja in  &  D h a n d , 2 0 0 4 ) A c c o rd in g  to  th e  A S A  g u id e lin e  a s  s ta te d  in  C h u n g  an d  

E ls ia d  (2 0 0 9 ),

R e g io n a l a n e s th e s ia  is rec o m m e n d e d  to  re d u c e  th e  p o s s ib il i ty  o f  n e g a tiv e  a d v e rse  

e v e n ts  a sso c ia te d  w ith  sy s te m ic  o p io id s . A  m u ltim o d a l a p p ro a c h  w ith  

c o m b in a tio n s  o f  a n a lg e s ic s  fro m  d if fe re n t c la s s e s  a n d  d if fe re n t s i te s  o f  a n a lg e s ic  

a d m in is tra tio n  is  a  p ru d en t s tra te g y  fo r p e r io p e ra tiv e  p a in  m a n a g e m e n t. T h e  u se  

o f  n o n s te ro id a l a n ti- in f la m m a to ry  a n a lg e s ic s  is  s tro n g ly  re c o m m e n d e d . A g e n ts  

su c h  as a c e ta m in o p h e n , tra m a d o l a n d  o th e r  n o n o p io id  a n a lg e s ic s  a nd  th e ir  

c o m b in a tio n s  c an  b e  u sed  to  p ro v id e  e ffe c tiv e  p a in  r e l ie f  a n d  red u c e  o p io id  

c o n s u m p tio n , th u s  a lle v ia tin g  th e  o p io id  re la te d  a d v e rse  e f fe c t  o f  re s p ira to ry  

d e p re ss io n . O th e r  n o v e l a p p ro a c h e s  su c h  a s  k e ta m in e , c lo n o d in e , o r  g a b a p e n tin  

c an  b e  u til iz e d  (p . 4 0 9 ).
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C h u n g , Y u a n  a n d  C h u n g  (2 0 0 8 ), fo u n d  u s in g  d e x m e d e to m id in e  a s  a  se d a tiv e  an d  

a n e s th e tic  in  O S A  p a tie n ts  b e n e f ic ia l  d u e  to  th e  lack  o f  re s p ira to ry  d e p re s s io n  a ss o c ia te d  

w ith  its  use . W ith  th e  u se  o f  th is  d ru g , o p io id  a n a lg e s ia  c an  b e  d e c re a s e d  o r  e v e n  a v o id e d  

d u e  to  its  a n a lg e s ic  p ro p e r tie s . H o w ev e r, in  th e ir  f in d in g s , th e y  c a u tio n  th a t  re s p ira to ry  

d e p re ss io n  c an  o c c u r  i f  d e x m e d e to m id in e  is  c o -a d m in is te re d  w ith  o p io id s .

Discussion

Interpretation

O b s tru c tiv e  s lee p  a p n e a  is  a  p re v a le n t d iso rd e r  in  th e  U n ited  S ta te s . It is e ss e n tia l  

th a t  a d iag n o s is  is  m a d e  a n d  in te rv e n tio n s  a p p lie d  w h e n  a  p a tie n t  p re s e n ts  fo r  su rg e ry . 

A lth o u g h  it is  id ea l th a t  th e  p a tie n t be  s c re e n e d  p r io r  to  th e  su rg ic a l d a y , th is  is  n o t 

a lw a y s  fea s ib le . A n e s th e s ia  p ro v id e rs  n e e d  to  h a v e  a d e q u a te  k n o w le d g e  o n  th e  d ia g n o s is  

o f  O S A . O n c e  th e s e  p a tie n ts  h a v e  b e e n  id e n tif ie d , p re c a u tio n s  n e ed  to  be  ta k e n  fo r 

o p tim iz a tio n  o f  th a t  p a tien t .

W h e n  a  d e c is io n  is m a d e  to  c o n tin u e  w ith  su rg e ry  w h e th e r , o u tp a tie n t o r  

in p a tie n t, an  a p p ro p r ia te  p la n  o f  ca re  m u s t b e  o b ta in e d  fo r  th e  O S A  p a tien t. U se  o f  

reg io n a l a n e s th e s ia  sh o u ld  be  u sed  w h e re  a p p ro p ria te . I f  reg io n a l te c h n iq u e s  c an  n o t be  

u se d  fo r a  s p e c if ic  su rg e ry , th e  u se  o f  a l te rn a tiv e  m e d ic in e s  sh o u ld  b e  u se d .

A ll p a tie n ts  w ith  a  d iag n o s is  o f  O S A  sh o u ld  b e  n o tif ied  o f  th e ir  r is k s  p r io r  to  

su rg e ry . N o tif ic a tio n  o f  th e  b e n e f its  o f  C P A P  u sa g e  m a y  in c rea s e  th e  u se  o f  th e ir  

m a c h in e . C P A P  sh o u ld  b e  u se d  fo r se v e ra l  w e e k s  p re -o p , a n d  fo r  a  lea s t  a  w e e k  p o s t-  

o p e ra tiv e ly .
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Outcome

T h e  p u rp o se  o f  th is  s tu d y  w a s  to  in c rea se  th e  k n o w le d g e  o f  O S A  fo r  a n e s th e s ia  

p ro v id e rs . A  th o ro u g h  l ite ra tu re  re v ie w  w a s  c o m p le te d  a n d  d a ta  c o m p ile d . T h e  o u tc o m e s  

re v e a le d  in c lu d ed :

1. A  p a tie n t p re s e n tin g  fo r  su rg e ry  w h o m  is n o t d ia g n o se d  w ith  O S A  sh o u ld  be 

sc ree n e d  u s in g  o n e  o f  th e  s c ree n in g  to o ls  p ro v id e d .

2 . A n y o n e  th a t  h a s  a  d ia g n o s is  o f  O S A  a n d  th o se  fo u n d  to  h a v e  O S A  u s in g  th e  

c r ite r ia  p ro v id e d  sh o u ld  b e  o p tim iz e d  p r io r  to  su rg e ry .

3. O p tim iz a tio n  w o u ld  in c lu d e  e a rly  d ia g n o s is  o f  O S A , a n d  tre a tm e n t p r io r  to  

su rg e ry  i f  n e ed e d .

4 . C P A P  s h o u ld  b e  u se d  p r io r to  su rg e ry  a n d  fo r a t lea s t  1 w e e k  p o s t-o p e ra tiv e ly .

5. K n o w le d g e  th a t th e  p a tie n t  m ay  h a v e  a  d iff ic u lt a irw a y  fo r  in tu b a tio n  sh o u ld  b e  

tak e n  in to  c o n s id e ra tio n  an d  a lte rn a tiv e  a irw a y  d e v ic e s  sh o u ld  be  u til ize d .

6 . V ig ila n c e  a n d  p a tie n t a d v o ca cy  sh o u ld  b e  c o n s id e re d  a t a ll t im e s  d u r in g  th e  

p e r io p e ra tiv e  p e rio d .

7. I f  ab le , u se  o f  reg io n a l a n e s th e s ia  sh o u ld  b e  u se d  fo r  p a tie n ts  w ith  O S A .

Implications for Nursing

E ac h  h o s p ita l  sh o u ld  h a v e  a  p o lic y  re g a rd in g  O S A . A ll a n e s th e s ia  p ro fe s s io n a ls  

a n d  n u rs in g  s ta f f  sh o u ld  be  a w a re  o f  th e  c o m p lic a tio n s  a n d  in te rv e n tio n s  w ith  th is  

d ia g n o s is . F ay e  G le n n  A b d e lla h ’s th eo ry , T w e n ty -O n e  N u rs in g  P ro b le m s , w a s  c h o se n  fo r 

th e  f ra m e w o rk  to  g u id e  th is  in d ep e n d e n t p ro je c t. T h is  th e o ry  a p p lie s  to  all n u rs in g  an d  

m e d ic a l s ta f f  e m p h a s iz in g  th e  n e ed  to  c o n tin u e  to  e d u c a te  e a c h  o th e r  on  e v id e n c e  b ased



O B S T R U C T IV E  S L E E P  A P N E A 22

p ra c tic e . M e d ic in e  is  a lw a y s  c h an g in g , a n d  p r o je c ts  lik e  th is  o n e , u se d  to  e d u c a te  s ta ff, 

c an  in c re a s e  o u r  k n o w le d g e  an d  b e tte r  th e  o u tc o m e s  fo r  p a tien ts .

A s  a  re c o m m e n d a tio n  fo r re s ea rc h , n e ed  fo r  fu r th e r  s tu d ie s  on  d ia g n o s is  an d  

im p le m e n ta tio n  in to  p ra c tic e  a re  n e e d e d . W ith  th e  o c cu rren c e  o f  la rg e  g ro u p s  o f  p a tien ts  

b e in g  u n d ia g n o se d , m o re  e d u c a tio n  n e e d s  to  be  g iv e n  to  th e  p re -o p e ra tiv e  d iag n o s is  o f  

O S A . It is  re c o m m e n d e d  th a t th e  P o ly s o m n o g ra p h y  is  th e  g o ld  s ta n d a rd  fo r d ia g n o s is , bu t 

as s ta te d  in th e  l ite ra tu re , it is e x p e n s iv e  an d  th e  w a it in g  lis t is lo n g . R e s e a rc h  o n  e a s ie r  

less  e x p e n s iv e  d ia g n o s is  p ro to c o ls  w o u ld  be  b e n e fic ia l  fo r d ia g n o s in g  th is  la rg e  g ro u p  o f  

p a tie n ts  w ith  O S A  th a t g o  u n d ia g n o s ed .

Education

T h is  p ro jec t  w ill b e  p re s e n te d  a t th e  N o r th  D a k o ta  S ta te  b ian n u a l C R N A  sta te  

m e e tin g . P e o p le  a tte n d in g  th e  m e e tin g  in c lu d e , S R N A ’s fro m  th e  U n iv e rs ity  o f  N o r th  

D a k o ta , a n d  T e x a s  W e s le y a n  p ro g ra m s . F a c u lty  m e m b e rs  fro m  th e  U n iv e rs ity  o f  N o rth  

D a k o ta  a n d  C R N A ’s f ro m  a c ro ss  N o r th  D a k o ta  w ill a lso  be  in  a tte n d a n c e . It w ill  be 

p re s e n te d  in  P o w e rP o in t fo rm a t ( se e  a p p e n d ix  A ) w ith  a q u e s tio n  a n d  a n s w e r  se ss io n  

fo llo w in g  th e  p re s e n ta tio n .

Conclusion

O b s tru c tiv e  s le ep  a p n e a  is  a  p re v a le n t d is o rd e r  in  th e  U n ite d  S ta te s . A lth o u g h  

th e re  a re  se v e ra l  p a tie n ts  a re  d ia g n o s e d  w ith  O S A  e a c h  y ear, m a n y  m o re  re m a in  

u n d ia g n o se d . O p tim iz a tio n  p r io r  to  su rg e ry  is o f  u tm o s t im p o rta n c e  fo r th is  g ro u p  o f  

p eo p le . A p p ro p ria te  p la n n in g  a nd  k n o w le d g e  o f  a l te rn a tiv e  m e th o d s  o f  a n e s th e s ia  sh o u ld  

b e  ta k e n  in to  c o n s id e ra tio n . R e g io n a l a n e s th e s ia  is  s tro n g ly  e n c o u ra g e d  i f  th e  su rg e ry  

d e e m s a p p ro p r ia te . I f  re g io n a l a n e s th e s ia  is n o t a p p ro p r ia te , s tro n g  c o n s id e ra tio n  fo r  u se
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o f  d e x m e d e to m id in e  w ith  l it tle  o r  n o  o p io id  th e ra p y  is  a d v ise d . I f  n e ith e r  o f  th e s e  is 

c o n sid e re d , th e  p a tie n t  sh o u ld  be  m o n ito re d  p o s t-o p e ra tiv e ly  fo r d e sa tu ra tio n s .
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I n t r o d u c t i o n

Obstructive S leep apnea affects nearly 

18 million people in the United States. 

(Nagelhout and P laus. 2010)

According to Nagelhout and P laus 

(2010), nearly 80-95%  of people are 

undiagnosed.

Approximately 10% women and 24%  

men are affected.

Number is increasing a s population gets 

older and more obese.
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O S A

f tm k • According to Ja in , and Dhand (2004)

“nearly fatal respiratory complications

and even unexpected deaths have been

€  i  r r r ! l reported after surgery in patients with

f i m  J serious obstructive sleep apnea that have 

been unrecognized or inadequately

i treated in the peri-operative and

" ^  - postoperative periods."

I S
• Th is  disorder has been known to be an

l U independent risk factor for increased peri-

operative mortality.
I  K f ? V  The University of
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W h a t  i s  O S A ?

I f ! • Obstructive S leep Apnea (O SA ) is a

& ̂ r common disorder caused by repetitive

8 1 n r l partial or complete obstruction of the

j  1111 9 upper airway and is characterized by 

ep isodes of cessation of breathing during

sleep lasting for more than ten seconds.
(Chung, Yang, Chung 2008)
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UN  North Dakota
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U ' ̂  * OSA

I*-.- • Patients with O SA  are predisposed to a

s ?• 4Hli variety of serious complications before

111 and after surgery.

11 r!> $ • Som e of these include cardiac 

arrhythm ias, coronary artery d isease ,

hypertension, congestive heart failure,

myocardial ischem ia, cerebrovascular

insufficiency, intracranial hypertension,

1 HfiVs gastroesophageal reflux d isease , difficult

■ intubation, and unanticipated adm issions

to th e lC U  I  K C k T h e  University of
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OSA

• Snoring, daytime somnolence, and
EL .; > V, . 
v- • I -A  11 physiologic changes are manifestations of
: * airway obstruction.

|  i m j ] • Daytime somnolence is due to frequent 

episodes of interrupted sleep during the

night.

*"̂ y*'*. • Physiologic changes include: arterial

hypoxemia, arterial hypercarbia,
{KjftttJjA polycythemia, systemic hypertension,

pulmonary hypertension, and right ventricular

Ta 11 u re V K  TTYThe University of
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Problem Statement

Obstructive sleep apnea is becoming 

more prevalent in the United States.

It is known that the lack of recognition of 

obstructive sleep apnea can cause 

suboptimal preparation and increase the 

risk of ad verse  events.

INS>
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Problem

• Obstructive sleep apnea patients are predisposed

to upper airway obstruction during sleep.

m • This upper airway obstruction leads to apnea,

which leads to vigorous breathing efforts to open

the collapsed airway.

• The patient arouses from sleep to restore their

airway.

• This is repeated several times, during a night of
sleep.

• Sedatives and anesthetic agents cause similar

events to occur during and after administration.

f  K  r^ j, The University of 
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Problem

Sedatives and anesthetic agents, depress the 
central nervous system, causing inhibition of 
respiration, and reduced functional residual 
capacity leading to atelectasis.

They also have the tendency to cause the upper 
airway to collapse by depressing skeletal muscle 
tone and relaxing of the upper airway. (Jain and 
Dhand 2004)

Persons in natural sleep have the ability to 
arouse during these episodes of apnea.

I  The University of
L T w  North Dakota
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Problem Continued
V, .'

"i • However, persons with a depressed central

nervous system, as in patients that are

fl i r s r N l
sedated or anesthetized, may not be able to

have this ability.

• As stated by Jain and Dhand (2004) "the

sum of these effects is that apnea could

have life-threathening consequences for the

sedated or anesthetized patients with

J
' . h y "

obstructive sleep apnea (p. 483).”

1 University of 
U N ^  North Dakota■ ■ a
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• Adequate knowledge on diagnosis and

 ̂ r optimization of the patient with O SA ,

indicates a smooth peri-operative and

ill!
postoperative timeline.

• Th is  is done by increasing our knowledge

of O SA , what it does to the body, and

1 f i  ]

how to identify patients with this disorder.

H 1 X. m The University of LTW North Dakota
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Significance

t 'j ," J • As stated previously, OSA is often undiagnosed.

I  It r sit'll • If OSA is an independent risk factor for a variety

S t it t *! of clinical problems and increased length of

! i  m l
hospital stay, increased knowledge is mandatory

• “ The anesthesia provider may be the last

Si,’!-’ healthcare provider to identify undiagnosed OSA

1 J
- T

before surgery"

• “Patient safety and patient advocacy should 
always be at the forefront of our care’ moos eta .

2005)
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How can we identify 

these patients?
1. Polysomnography: Th is is recognized as 

the gold standard for diagnosis of O SA . It 

is very expensive , and is limited in its 

resource.

2. Fe lm ons criteria: Fe lm ons et al looks at 

the patients neck circum ference, history 

of hypertension, and clinical sym ptoms.

INi)The University of 
North Dakota
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Identification STO P-BAN G

%
3. STOP-BANG: The STOP-BANG questionnaire is a

screening modality of OSA used in the preoperative

% -
setting.

1 IT i \
I  i m  |

• STOP-BANG stands for snoring, tiredness during
daytime, observed apnea, high blood pressure, body 
mass index (greater than 35), age (older than 50),
neck circumference (greater than 40cm) and gender
(male). It is an 8  question yes/no answer test. Patients
are classified as being high risk for OSA if their

m STOP-BANG score is 3 or greater. If they receive a

H U  :
score of less than 3 they are considered low risk.

; . I  K  The University of
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7

S fe s a b  * STOP-BANG Continued
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• A s stated by Se e t and Chung (2010) “in a 

m eta-analysis of clinical screening tools 

for O SA , the STO P -B an g  w as identified 

as being e asy  to use and having a 

favorable diagnostic odds ratio, making it 

more suitable for predicting seve re  O SA  

in the preoperative setting (p .85 1 ).”

S K lT \Th e  University of 
U w  N orth Dakota

Management: Pre-operative

• Consider difficult intubation

• Difficulty with tracheal intubation occurs eight 
times more often in OSA patients than in non- 

OSA patients. (Siyam and Benhamou 2 0 0 2 )

• Adequate preoxygenation

• “Preoxygenation with 100% oxygen until exhaled 
or end-tidal oxygen is at least 90% can be 
accomplished by using CPAP at 10cm H20 for 3 
to 5 minutes with the patient in a 25° head up 
position." (Adesanya et al, 2010)

• Anxiolysis titrated or eliminated

UM5)The University of
North Dakota
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Management: Intraoperative

< i t  l a
i t  - ■ w #  
1 1  f i r m

t i r i i T

• A v o i d  l o s s  o f  a i r w a y  c o n t r o l

• L i m i t  a m o u n t  o f  o p io id  u s e

• E x t u b a t e  o n c e  f u l l y  a w a k e

B M
'
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■ '-7  ; ^ Management: Postoperative

• Oxygen therapy should be used with caution

K - r because hypoxemia is the key factor for
S -  i ' l l
|  •?

producing arousal during apnea.

u n i  d • “By removing the hypoxic drive,

1l  1 1 l l ; r supplemental oxygen may increase the

incidence and duration of apneic episodes.”

(Jain and Dhand, 2004)

• Use C PAP at pre-operative settings if patient

f |
tolerates

I  R r v h e  University of 
U N ^  North Dakota

a  " Recommendations

• Diagnosis of OSA and use of CPAP pre-operative and 
post-operative

f i l l

• Peled et al suggested that the perioperative use of 
continuous positive airway pressure (CPAP) reduces 
the rate of complications in OSA patients.

irrr • CPAP stabilizes fluctuations in blood pressure, 
improves upper airway patency and ventilation, 
reduces myocardial ischemia, and decreases the 
incidence of cardiac arrythmias.

r ' v {

i
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Recommendations

ASA guidelines suggest the uses of regional 
anesthesia to reduce the possibility of negative 
adverse events associated with systemic opioids. 

Non-steroidal anti-inflammatories 

Agents such as acetaminophen, tramadol and other 

non-opioid analgesics and their combinations can be 
used to provide effective pain relief and reduce opioid 
consumption, thus alleviating the opioid related 
adverse effect of respiratory depression.

Other medications such as ketamine, clonidine, 

gabapentin, or dexmedetomidine can be used

IN S)
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Conclusion

Identify Patients at risk for O SA

Optimize patient prior to induction of 

anesthesia

U se C P A P  post-operative if tolerated 

U se regional anesthesia when indicated 

U se non-opioid pain m edications when 

able

Vigilant monitoring for first 24 hours post

operative

LNS>The University of 
North Dakota
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