
CH A PTER I I

RESEARCH DESIGN

Research Questions

1. Primary Research Questions

1.1 Is i t  efficacious in reducing the 

prevalence of residual muscle relaxation to less than 25% 

of the control group (the group that muscle relaxants are 

administered at fixed time interval - the standard way of 

muscle relaxant administration in Thailand), i f  we use 

peripheral nerve stimulator instead of fixed time 

interval to guide muscle relaxant administration during 

anesthesia?

1.2 Is i t  efficacious in reducing the prevalence 

of residual muscle relaxation to less than 25% of those 

who received long acting relaxants (the standard drug in 

Thailand), i f  we use newer (intermediate acting) muscle 

relaxants instead of long acting ones during anesthesia?

2. Secondary Research Questions

2.1 Does peripheral nerve stimulator (PNS) 

have the same effect in reduction of the prevalence of
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residual relaxation for both long acting (standard) and 

intermediate acting (new) relaxants?

2.2 Is the operative condition better or

worse i f  the peripheral nerve stimulator (PNS) is used 

instead of fixed time interval to guide the muscle 

relaxants administration?

2.3 Is the operative condition better or

worse i f  the newer drug (intermediate duration of action)

is used instead of the standard (long acting) muscle

relaxant?

2.4 From the provider's viewpoint, is the 

use of peripheral nerve stimulator to guide muscle 

relaxant administration or a newer relaxant more cost 

effective in reducing the prevalence of residual 

relaxation?

2.5 Can newer relaxant or peripheral nerve 

stimulator help to reduce the postoperative respiratory 

complications when compared to long acting relaxant given 

at fixed time interval?

Obj ectives

1 .  To c o m p a r e  w h e t h e r  t h e r e  i s  a  d i f f e r e n c e  i n
t h e  p r e v a l e n c e  o f  p o s t o p e r a t i v e  r e s i d u a l  r e l a x a t i o n  am ong
t h e s e  f o u r  g r o u p s  o f  p a t i e n t s  w h i c h  a r e :
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Group I who receive long acting muscle relaxant 

(pancuronium) at fixed time interval,

Group I I  who receive long acting muscle relaxant 

(pancuronium) guided by a peripheral nerve stimulator,

Group I I I  who receive intermediate acting muscle 

relaxant (vecuronium) at fixed time interval,

Group IV who receive intermediate acting muscle 

relaxant (vecuronium) guided by a peripheral nerve 

stimulator.

I f  there is a difference in the prevalence of 

postoperative residual relaxation, then to see whether 

the prevalence in group I I ,  I I I  and IV are less than 25% 

of that in group I .

2. To compare whether there is a difference in 

operative conditions among these four groups of patients.

3. I f  there is a significant difference in the 

prevalence of residual relaxation, to calculate the 

marginal cost effectiveness for economic evaluation of 

each technique.

4. To compare the prevalence of postoperative 

respiratory complications, such as hypoxia, airway 

obstruction and aspiration pneumonitis among these four

groups of patients.
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Hypothesis

1. Using peripheral nerve stimulator w ill help 

adjust the administered amount of muscle relaxant 

according to what the patient needs, so the risk of 

overdose and the postoperative residual relaxation w ill 

be reduced.

2. A newer (intermediate acting) relaxant has a

more reliable action and also shorter duration of action

than the standard (long acting) relaxant, so using the

newer relaxant instead of the standard relaxant should 

reduce the risk of postoperative residual relaxation.

Research Design

The design of this study is a 'Randomized

controlled t r ia l ' .  As both kinds of muscle relaxants and 

peripheral nerve stimulator are also currently in use, so 

the randomized allocation of patients to either group 

w ill not pose an ethical problem. In this study there 

are 2 factors of interest, each of 2 levels (using 

peripheral nerve stimulator/using fixed time interval; a 

newer drug/a standard drug) which might affect the

outcome (prevalence of residual relaxation). In addition 

thèse 2 factors might not be independent from each other, 

this means that the effect of both factors acting at the 

same time might not be a simple additive effect. In
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order to demonstrate the effect of interaction, we use 

the 'Balanced factoria l design' (Cox, 1958). This study- 

w ill have 4 groups of patients as in Fig. 2.1.

Research Methodology

1. Population and Sample (Fig. 2.1)

1.1 The target population of this study is 

a ll patients who have general anesthesia with muscle 

relaxants.

1.2 The sample selection (the studied

population) ะ
1.2.1 Inclusion c rite ria :

- Patients who are scheduled for 

gynecological operation under general anesthesia with 

muscle relaxants at s ir ira j Hospital.

- Patients who are scheduled for an 

operation lasting more than one hour.

- Age 16-60 years.

1.2.2 Exclusion c rite ria :

- Known severe systemic disease.

- Known neuromuscular disease such as

myasthenia gravis.

Pregnant women.
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F i g .  2 . 1  S c h e m a t i c  d i a g r a m  o f  t h e  r e s e a r c h  d e s i g n  i n  
a  b a l a n c e d  f a c t o r i a l  d e s i g n

1.3 Sample size calculation:

The main outcome measurement in this 

study is the prevalence of the postoperative residual 

relaxation which is the dichotomous outcome. There are 2 

factors that might affect the outcome of the study. 

These factors are whether or not a peripheral nerve 

stimulator is used to guide muscle relaxants 

administration and the types of muscle relaxant. Each 

factors consists of 2 levels. As i t  is possible that 

there is an interaction between factors and the research 

questions are on the individual factor effect, so the 

sample size must be large enough to cover the subgroup
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analysis among each of the four groups shown in Fig. 2.1. 

The sample size of this study can be calculated from the 

main outcome to answer the primary research questions. 

The expected c lin ica l significant differences are the 

same for both primary research questions which is 75% 

reduction of the prevalence of the postoperative residual 

relaxation from the control groups. The formula for 

sample size calculation in this case is (Feinstein, 

1977) ะ

ท = + Z p ^ p 2 ( i - p 2 ) +  P l ( l - p { ) ] 2

When ท equals the number of patients in 

each group shown in Fig. 2.1, Pi equals the prevalence of 

postoperative residual relaxation in the group of

patients who received the standard muscle relaxant by 

fixed time interval and p2 equals the prevalence of 

postoperative residual relaxation in the group of

patients who received an intervention.

Ho: Pi < P2

Hi: Pi > P2

a = 0 .1 05 za = 1. 645

p = 0 .20 zp = 0 .842

As from previous study (Worawut

Lapisatepun et a l., 1992) the prevalence of postoperative
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residual relaxation equals 34%, ร๐ Pi = 0.34 and then qa = 

1 - Pi = 0.66.

The null hypothesis is rejected when p2 = 

V i X 0.34 = 0.085, so q2 = 1 - p2 = 0.915 and A = 0.34 - 

0.085 = 0.255.

- p .  ^ =  034+2°-08- h  0.2125 
1- J)= 1- 0.2125= 0.7875 
So ท = 30.77.

As the outcome of this study is a 

dichotomous outcome, so this number would need the 

correction for continuity analogous to that Yates' 

correction in chi-square tests (Feinstein, 1977).

I+ (7 7 )]/7À
2

So the sample size for each group equals 

45 and the to ta l amount of patients in this study w ill be 

180 patients.

2. Measurement

2.1 Hypothetical Framework

2 . 1 . 1  T h e  o u t c o m e  v a r i a b l e s
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P o s t o p e r a t i v e  r e s i d u a l  r e l a x a t i o n

( c u r a r i z a t i o n )  c a n  b e  m e a s u r e d  b y  u s i n g  a  s p e c i a l  k i n d  o f  

p e r i p h e r a l  n e r v e  s t i m u l a t o r  -  a n  ' a c c e l o g r a p h ' .  T h i s  

e q u i p m e n t  w i l l  g i v e  t h e  TOF s t i m u l a t i o n  o v e r  t h e  m o t o r  

n e r v e ,  w h i c h  u s u a l l y  i s  t h e  u l n a r  n e r v e .  T h e n  t h e  

r e s p o n s e  o f  m o ve m e nt  c a u s e d  b y  c o n t r a c t i o n  o f  t h e  m u s c l e  

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

m o v e m e n t  o f  t h e  th u m b ,  w i l l  b e  d e t e c t e d .  The  c o m p a r i s o n  

o f  t h e  f o u r t h  m o ve m e nt  (T4) t o  t h e  c o n t r o l l e d  m ov em e n t  

(T-i) i s  u s e d  f o r  t h e  d i a g n o s i s  o f  r e s i d u a l  r e l a x a t i o n .

N o r m a l l y we d i a g n o s e t h e  p a t i e n t t o h a v e  ' r e s i d u a l

r e l a x a t i o n when  %T4/ T i i s  l e s s t h a n 70% ( V i b y - M o g e n s e n ,

1 9 9 0 ) ' . T h e r e  a r e s e v e r a l w ays f o r m e a s u r i n g  t h e

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

m e a s u r e m e n t  o f  m u s c u l a r  e l e c t r i c a l  a c t i v i t y ,  m e a s u r e m e n t  

o f  t h e  f o r c e  o f  m u s c l e  c o n t r a c t i o n  a n d  m e a s u r e m e n t  o f  t h e  

a c c e l e r a t i o n  o f  m u s c u l a r  m o v e m e n t .  M e a s u r i n g  e l e c t r i c a l  

a c t i v i t i e s  i s  n o t  p o p u l a r  b e c a u s e  f o r c e  o r  p o w e r  o f  t h e  

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

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

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

t h e  ' g o l d  s t a n d a r d ' ,  b u t  t h e  e q u i p m e n t  n e e d e d  f o r  i t s  

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

l a b o r a t o r y  r e s e a r c h .  As t h e  f o r c e  n e e d e d  f o r  m o v e m e n t  o f  

a n y  o b j e c t  i s  d i r e c t l y  r e l a t e d  t o  t h e  a c c e l e r a t i o n  o f  

t h a t  m o ve m e nt  ( N e w t o n ' s  l a w ) ,  m e a s u r i n g  t h e  a c c e l e r a t i o n
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w i l l  r e p r e s e n t  t h e  f o r c e  ( J e n s e n ,  V i b y - M o g e n s e n  a n d  B ang ,  

1 9 8 8 ;  V i b y - M o g e n s e n  e t  a l . ,  1 9 8 8 ) .  T h e r e  w e r e  many 

s t u d i e s  a l r e a d y  d o n e  t o  show t h e  v a l i d i t y  a n d  r e l i a b i l i t y  

o f  t h i s  new e q u i p m e n t  (May, N e i l s e n  a n d  W e r n e r ,  1 9 8 8 ;  

W e r n e r  e t  a l . ,  1 9 8 8 ;  S i l v e r m a n  e t  a l . ,  1 9 9 2 ) .

T h i s  m e a s u r e m e n t  w i l l  b e  d o n e  a t  t h r e e  

p o i n t s  o f  t i m e  r e l a t e d  t o  t i m e  o f  r e v e r s a l  ( a t  5 ,  15 a n d  

30 m i n u t e s  a f t e r  r e v e r s a l )  . The  5 a n d  15 m i n u t e  d a t a  

s e t s  r e p r e s e n t  t h e  o n s e t  a n d  p e a k  a c t i o n  o f  r e v e r s a l  d r u g  

r e s p e c t i v e l y .  H o w e ve r  t h e  3 0 m i n u t e  d a t a  s e t  w i l l  b e  

c h o s e n  a s  t h e  m a i n  o u t c o m e  m e a s u r e m e n t  b e c a u s e  t h i s  

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

p r o b l e m s  i n  t h e  r e c o v e r y  room ,  a s  i t  i s  t h e  t i m e  t h a t  t h e  

r e c o v e r y  roo m  p e r s o n n e l  may p a y  l e s s  a t t e n t i o n  t o  t h e  

p a t i e n t .

The  n u m b e r s  a n d  k i n d s  o f  m o v e m e n t  o f  t h e  

p a t i e n t s  ( s p o n t a n e o u s  r e s p i r a t i o n ,  h i c c u p ,  b u c k i n g ,  g r o s s  

m o ve m e n t  o f  l i m b s )  w i l l  b e  o b s e r v e d  a n d  r e c o r d e d  e v e r y  5 

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

c o n d i t i o n .

The  r e s p i r a t o r y  c o m p l i c a t i o n s  a r e  

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

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

r e l a x a t i o n .  B u t  t h e  p r o b l e m  i s  t h a t  t h e  p r e v a l e n c e  o f
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a l l  t h e s e  e v e n t s  i s  much l o w e r  t h a n  t h e  r e s i d u a l  

r e l a x a t i o n ,  s o  c h o o s i n g  t h i s  v a r i a b l e  a s  t h e  m a i n  o u t c o m e  

o f  t h e  s t u d y  w i l l  dem and  a  v e r y  l a r g e  s a m p l e  s i z e  a n d  

l i m i t  t h e  f e a s i b i l i t y  o f  t h i s  s t u d y .  I n  a d d i t i o n ,  t h e

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

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

o r  a s p i r a t i o n ,  s o  i t  i s  l e s s  s p e c i f i c  t h a n  a c c e l o g r a p h .  

H o w e v e r ,  b e c a u s e  o f  i t s  i m p o r t a n c e ,  i t  w i l l  b e  o b s e r v e d  

a n d  r e c o r d e d .  I t  i s  a l s o  i m p o r t a n t  t o  know t h a t  t h i s

k i n d  o f  c l i n i c a l  o b s e r v a t i o n  b y  d i f f e r e n t  p h y s i c i a n s  may 

y i e l d  d i f f e r e n t  r e s u l t s  ( G o d f r e y  e t  a l . ,  1 9 6 9 ) .  H y p o x i a  

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

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

o b s e r v a t i o n  a n d  u s i n g  t h e  p u l s e  o x i m e t e r .  The  u s e  o f  

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

h y p o x i a  b u t  i t  d o e s  n o t  p o i n t  o u t  w h a t  t h e  c a u s e  o f  t h a t  

h y p o x i a  i s .

The  a m o u n t  o f  r e l a x a n t s  g i v e n ,  t h e  

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

n e r v e  s t i m u l a t o r  w i l l  a l s o  b e  r e c o r d e d .  T h e s e  d a t a  w i l l  

b e  u s e d  f o r  f u r t h e r  c o s t  a n a l y s i s .  C o s t  c o m p a r i s o n  among 

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

o v e r  t h e  c o n t r o l  a s  o t h e r  f a c t o r s  a r e  common i n  a l l  

t e c h n i q u e s .

2 .1 .2  The a d m i n i s t r a t i v e  v a r i a b l e s
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The  h o s p i t a l  n u m b e r ,  t h e  a d m i s s i o n  

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

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

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

2 . 1 . 2  The  b a s e l i n e  v a r i a b l e s

T h e s e  v a r i a b l e s  w i l l  b e  r e c o r d e d  a s  t h e

b a s e l i n e  d a t a :

-  a g e ,

-  b o d y  w e i g h t  a n d  h e i g h t ,

-  h i s t o r y  o f  p r e v i o u s  r e c o v e r y  f r o m

g e n e r a l  a n e s t h e s i a ,

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

a n d  p r e v i o u s  s e r i o u s  i l l n e s s e s ,

-  l a b o r a t o r y  i n v e s t i g a t i o n ,  e . g . ,  

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

2 . 1 . 4  The  i n t e r v e n t i o n  v a r i a b l e s

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

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

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

b l o c k  r a n d o m i z a t i o n  (15 b l o c k s  o f  12 p a t i e n t s ) .  T h e s e  

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

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

v a r i a b l e s .



2 . 2  I n s t r u m e n t a l  D e s i g n

The  e v i d e n c e  f o r  s e l e c t i n g  m a i n  o u t c o m e  

m e a s u r e m e n t  i n  t h i s  s t u d y  i s  b a s e d  u p o n  p r e v i o u s  s t u d i e s  

(May e t  a l . ,  1 9 8 8 ;  W e r n e r  e t  a l . ,  1 9 8 8 ;  S i l v e r m a n  e t  a l . ,  

1 9 9 2 ) .  I n  t h e  i n t e r v e n t i o n  m e a s u r e m e n t  t h e  o b s e r v a t i o n1/, É :
o f  t w i t c h  c o u n t  i s  n e e d e d  ( V i b y - M o g e n s e n  e t  a l . ,  1 9 8 5 ;  O' 

H a r a ,  F r a g e n  a n d  S h a n k s ,  1986)  . When t h e  b l o c k a d e  i s  o f  

f a i r l y  h i g h  d e g r e e ,  t h e  t w i t c h e s  a r e  s o  s m a l l  t h a t  t h e r e  

m i g h t  b e  some d i f f e r e n c e s  i n  o b s e r v a t i o n s .  The

r e l i a b i l i t y  o f  t h i s  t o o l  f o r  m e a s u r i n g  t h e  i n t e r v e n t i o n  

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

c o r r e l a t i o n  c o e f f i c i e n t  b e t w e e n  t h r e e  o b s e r v e r s  ( tw o  

n u r s e  a n e s t h e t i s t s  a n d  o n e  a n e s t h e s i o l o g i s t )  w as  h i g h  

( 0 . 9 3 )  .
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O t h e r  o u t c o m e  m e a s u r e m e n t s  u s e d  a r e  

i n t r a o p e r a t i v e  o b s e r v a t i o n s  o f  m ovem en t  a n d  p o s t o p e r a t i v e  

r e s p i r a t o r y  c o m p l i c a t i o n s .  T h e s e  o b s e r v a t i o n s  a r e  

i m p o r t a n t  p a r t s  o f  a n e s t h e t i c  t r a i n i n g ,  s o  t h e r e  i s  no  

n e e d  f o r  s p e c i a l  t e a c h i n g  a n d  t r a i n i n g  o f  t h e s e  

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

b e  some d i s a g r e e m e n t s  b e t w e e n  o b s e r v e r s  ( G o d f r e y  e t  a l . ,  

1 9 6 9 ;  D e p a r t m e n t  o f  C l i n i c a l  E p i d e m i o l o g y  a n d  

B i o s t a t i s t i c s ,  M c M a s t e r  U n i v e r s i t y ,  1 9 8 0 a ;  D e p a r t m e n t  o f  

C l i n i c a l  E p i d e m i o l o g y  a n d  B i o s t a t i s t i c s ,  M c M a s t e r  

U n i v e r s i t y ,  1 9 8 0 b ) . T h i s  d i s a g r e e m e n t  c a n  b e  r e d u c e d  b y
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c l a r i f i c a t i o n  o f  t h e  d e f i n i t i o n  i n v o l v e d  ( D e p a r t m e n t  o f  

C l i n i c a l  E p i d e m i o l o g y  a n d  B i o s t a t i s t i c s ,  M c M a s t e r  

U n i v e r s i t y ,  1980๖) a n d  f i n a l l y  t e s t i n g  f o r  a g r e e m e n t .

3 .  I n t e r v e n t i o n

A f t e r  r e c e i v i n g  t h e  c o n s e n t  f r o m  t h e

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

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

e a c h  g r o u p  a s  i n  F i g .  2 . 1 .  F o r  t h e  f i r s t  f a c t o r  

( p e r i p h e r a l  n e r v e  s t i m u l a t o r ) , we s h a l l  n o t  u s e  PNS i n  

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

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

f a c t o r  ( t y p e  o f  m u s c l e  r e l a x a n t ) ,  we s h a l l  u s e

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

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

r a n d o m i z e d  a l l o c a t i o n  i n t o  f o u r  g r o u p s ,  a l l  g r o u p s  w i l l  

h a v e  t h e  sam e s t a n d a r d  t y p e  o f  g e n e r a l  a n e s t h e s i a .  T h i s  

c o m p r i s e s  ะ

-  p r e m e d i c a t i o n :  f e n t a n y l  1 - 2  ( i g / k g  IV

b e f o r e  i n d u c t i o n  o f  a n e s t h e s i a ,

-  m u s c l e  r e l a x a t i o n  f o r  i n t u b a t i o n :  

p a n c u r o n i u m  o r  v e c u r o n i u m  b r o m i d e  ( b l i n d l y )  0 . 1  m g / k g  IV 

a n d  w a i t  3 m i n u t e s  b e f o r e  i n t u b a t i n g  t h e  p a t i e n t ,

-  i n d u c t i o n  o f  a n e s t h e s i a  ( s l e e p ) :  

t h i o p e n t a l  3 - 5  m g / k g  IV i m m e d i a t e l y  a f t e r  f l u s h i n g  o f  t h e

r e l a x a n t ,
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-  m a i n t e n a n c e  o f  t h e  l e v e l  o f  a n e s t h e s i a

b y  N20  a n d  0 2 ( i n  t h e  r a t i o  o f  4 : 2  1pm) p l u s  h a l o t h a n e

( 0 . 2 5 - 1 % ) .  H a l o t h a n e  a n d  n i t r o u s  o x i d e  a r e  u s e d  t o  

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

h a s  a n '  a n a l g e s i c  e f f e c t .  I f  t h e r e  a r e  s i g n s  o f  l i g h t

a n e s t h e s i a  s u c h  a s  h y p e r t e n s i o n ,  t a c h y c a r d i a ,  e x c e s s i v e

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

d r u g s  ( e . g .  f e n t a n y l  50 (ig) c a n  b e  g i v e n  a n d  a l s o  t h e

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

F o r  t h e  a d m i n i s t r a t i o n  o f  m u s c l e  r e l a x a n t  

a t  f i x e d  t i m e  i n t e r v a l

The  p a n c u r o n i u m  g r o u p  w i l l  r e c e i v e

p a n c u r o n i u m  1 / 4  o f  l o a d i n g  d o s e  e v e r y  60 m i n u t e  a n d  a l s o  

n o r m a l  s a l i n e  s o l u t i o n  e v e r y  30 m i n u t e s  f o r  b l i n d i n g  o f  

t h e  t y p e  o f  r e l a x a n t  u s e d .

The  v e c u r o n i u m  g r o u p  w i l l  r e c e i v e

v e c u r o n i u m  1 / 4  o f  l o a d i n g  d o s e  e v e r y  30 m i n u t e s  a n d  a l s o  

n o r m a l  s a l i n e  s o l u t i o n  e v e r y  60 m i n u t e s  f o r  b l i n d i n g  o f  

t h e  t y p e  o f  r e l a x a n t  u s e d .

F o r  t h e  a d m i n i s t r a t i o n  o f  m u s c l e  r e l a x a n t

g u i d e d  by  PNS

The  p a t i e n t s  w i l l  r e c e i v e  m a i n t e n a n c e  

d r u g  i n  a  b l i n d e d  f a s h i o n  ( n o t  l a b e l e d )  a c c o r d i n g  t o  t h e
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r e s u l t s  o f  t w i t c h  c o u n t  o b t a i n e d  f r o m  p e r i p h e r a l  n e r v e  

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

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

o u t p u t  o f  55 mA. By t h i s  s t i m u l a t o r ,  we s t i m u l a t e  t h e  

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

r e s p o n s e  a t  t h e  th u m b  o f  t h a t  h a n d .  The  mode o f  

s t i m u l a t i o n  u s e d  i n  t h i s  s t u d y  i s  a  t r a i n  o f  f o u r  (TOF) 

s t i m u l a t i o n  ( A l i  e t  a l . ,  1 9 7 0 ;  L e e ,  1 9 7 5 ;  V i b y - M o g e n s e n ,  

1 990 )  a n d  t h e  o b s e r v e d  r e s p o n s e  i s  a  c o u n t  o f  t w i t c h e s .  

The  s t i m u l a t i o n  i s  g i v e n  t o  t h e  p a t i e n t  e v e r y  5 m i n u t e s ,  

s t a r t i n g  j u s t  a f t e r  t h e  p a t i e n t  i s  a s l e e p .  The  p a t i e n t  

w i l l  h a v e  m o r e  l o a d i n g  d o s e  o f  1 / 4  o f  i n i t i a l  l o a d i n g  

d o s e  ( 0 . 0 2 5  m g /k g )  o f  m u s c l e  r e l a x a n t  ( t h e  t y p e  w i l l  

d e p e n d  on  t h e  r a n d o m i z a t i o n )  i f  t h e  TOF t w i t c h  c o u n t  i s  

m o r e  t h a n  o n e  a t  5 m i n u t e s  a f t e r  t h e  f i r s t  d o s e .  T h en  

t h e  p a t i e n t  w i l l  h a v e  t h e  sam e m a i n t e n a n c e  d o s e  o f  1 / 4  o f  

i n i t i a l  l o a d i n g  d o s e  when t h e  TOF t w i t c h  c o u n t  i s  m o r e  

t h a n  o n e .

I f  t h e r e  a r e  a n y  s i g n s  o f  p o o r  r e l a x a t i o n  

a s  m o v e m e n t s  o r  s p o n t a n e o u s  r e s p i r a t i o n  i n  a n y  g r o u p s ,  

t h e  p a t i e n t  w i l l  b e  g i v e n  m o re  r e l a x a n t  ( 1 / 4  o f  l o a d i n g  

d o s e )  e a c h  t i m e .

-  R e v e r s a l :  A t  t h e  e n d  o f  t h e  o p e r a t i o n  

a n d  a t  l e a s t  10 m i n u t e s  a f t e r  l a s t  i n j e c t i o n  o f  d r u g s  o r  

n o r m a l  s a l i n e ,  a l l  t h e  a n e s t h e t i c  a g e n t s  w i l l  b e  t u r n e d
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o f f  a n d  5 m i n u t e s  a f t e r  t h a t  t h e  p a t i e n t  w i l l  r e c e i v e d  

t h e  r e v e r s a l  d r u g s  ( a t r o p i n e  1 . 2  mg a n d  p r o s t i g m i n e  2 . 5  

mg) i n t r a v e n o u s l y  f o r  r e v e r s a l  o f  t h e  m u s c l e  r e l a x a n t  

a c t i o n .  A f t e r  r e v e r s a l ,  t h e  i n t r a o p e r a t i v e  o b s e r v e r  w i l l  

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

d e g r e e  o f  r e s i d u a l  r e l a x a t i o n .  The  b l i n d  o b s e r v e r  w i l l  

m e a s u r e  T 4 / T 1 r a t i o  by  u s i n g  a c c e l o g r a p h  a t  5 ,  15 a n d  30 

m i n u t e s  a f t e r  r e v e r s a l .
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