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INCREASES ]N HEART RATE and blood pressure 
are common during light planes of anaesthesia at 
the end of operation and just prior to extubation. 
Increases in heart rate and blood pressure pro- 
duce an elevation in cardiac work and oxygen 
demand and, in patients with coronary artery dis- 
ease, can lead to myocardial ischaemia, l Extuba- 
tion during deep planes of anaesthesia avoids 
cardiac stimulation but produces depression of 
the respiratory and circulatory systems and occa- 
sionally results in difficulty in management of the 
upper airway. Tracheal anaesthesia with fido- 
caine sprayed down the tracheal tube at the end of 
operation has been suggested as a method which 
permits patients to be extubated during light 
planes of anaesthesia without producing in- 
creases in blood pressure and heart rate. 2 How- 
ever, the blood pressure and pulse rate responses 
to the manoeuvre have not been carefully 
evaluated. This study was undertaken to investi- 
gate and to compare blood pressure and pulse 
rate responses to extubation during light general 
anaesthesia with and without lidocaine topical 
anaesthesia of the trachea. 

METHODS 

Fifty patients in ASA physical status I or lI 
who were undergoing elective lower abdominal 
general surgical or gynaecological pror162 or 
lower extremity orthopedic operations were the 
experimental subjects. Informed written consent 
was obtained from every patient at the pre- 
operative visit. 

All patients were premedicated with hy- 
droxyzine hydrochloride 75 to 100 rag, meperidine 
50 to 75 mg and atropine 0.3 to 0.5 mg intramuscu- 
tarly 90 minutes before the scheduled operation. 
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Anaesthesia was induced with sodium metho- 
hexitone 1 to 1.5 mg/kg intravenously, the tra- 
chea was intubated after administration of suc- 
cinylcholine 1.5 mg/kg and anaesthesia was main- 
tained with halothane 0.5 to 1.5 per cent and 50 
per cent nitrous oxide in oxygen. Muscle 
paralysis was achieved with an intermittent infu- 
sion of a 0.1 per cent solution of succinylcholine 
in lactated Ringer's solution. 

Patients were randomly divided into two 
groups of 25 each with regard to management of 
extubation at the end of operation. Group A pa- 
tients had 1.5 ml oflidocaine 4 per cent sprayed 
down the tracheal tube, using a 3 ml syringe and a 
22-gauge needle, 3 to 5 minutes before extuba- 
tion, when the halothane concentration (0.3 to 0.5 
per cent) was judged just adequate to prevent 
coughing on the tube. Nitrous oxide was discon- 
tinued just before extubation, the tracheal tube 
cuffwas slowly deflated and 1.0 ml oflidocaine 4 
per cent was sprayed through the tube while it 
was slowly withdrawn. Following extubation 
pure oxygen was given by face mask. Blood pres- 
sure and heart rate were recorded before the ini- 
tial lidocaine spray, at the time ofextu.bation, just 
after extubation, and upon entering the recovery 
room. Group B patients received no lidocaine 
spray but otherwise were treated similarly and 
had data recorded at the same time as those in 
Group A. Data were evaluated for statistical sig- 
nificance using Student's paired t-test for com- 
parison of changes from control in each group or 
unpaired t-test for comparison of changes from 
control in group A vs group B. 

RESULTS 

Both groups had similar blood pressures and 
pulse rates five minutes before extubation 
(Tables I and II). Group A patients did not have a 
significant elevation in systolic or diastolic blood 
pressure or pulse rate at or after extubation or in 
the recovery room. In contrast, group B patients 
had significant (P < 0.05) increases in both pres- 
sures and pulse rate at extubation which were 
more significant immediately after extubation 
and even greater upon arrival in the recovery 
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TABLE 1 

BLOOD PRESSURE AND PULSE RATE RESPONSES TO EXTUBATION GROUP A PATIENTS WHO HAD LIDOCAINE 
INJECTED DOWN THEIR TRACHEAL TUBES (MEAN 4- SD) 

Blood pressure 

Systolic Diastolic 
Heart rate 

kPa Tort k Pa Tort  (beats/mi n) 

Five minutes before 
extubation 15.43 + 1.33 116 + 10 9.84 + 0.93 74 _+ 7 76 _+ 8 

At extubation 15.69_+ 1.33 118_+ tO IO.37_+ 1.06 78+  8 8 0 +  7 
Oneminuteaf terextubat ion 15.96 _+ 1.33 120 + 10 10.37 + 1.06 78 + 8 86 • 11 
In recovery room 

(5 minutesafterextubation) 16.49 _+ 1.2 124 + 9 10.64 _.+ 1.2 80 + 9 84 + 9 

TABLE II 

BLOOD PRESSURE AND PULSE RATE RESPONSES TO EXTUBATION IN GROUP .B PATIENTS WHO DID NOT 
HAVE L1DOCAINE INJECTED DOWN THEIR TRACHEAL TUBES (MEAN + SD) 

Blood pressure 

Systolic Diastolic 
Heart rate 

kPa TorT kPa TorT (beats/mln) 

Five minutes before 
extubation 14.63 __+ 1.2 110 + 9 9.58 _+ 1.06 72 + 8 80 + 7 

At extubation 15.96 +_ 1.2* 120 _-_+ 9* 10.91 • 0 . 8 '  82 +__ 6* 91 4- 8* 
One minute after extubation 18.09 _+ 1.46"1" 136 _+ II~" 11.7 + 1.06t 88 + 8"i" 96 + 9t 
In recovery room 

(5 minutes after extubation) 20.75 _+ 1.6 156 _4- 12::1: 12.77 + 0.98~ 96 + 7!; 104 + 9~: 

*P < 0.05, t P  < 0,025, :I:P < 0.01, Student's paired t-test when compared to values before extubation. 

room.  C h a n g e s  in systolic and diastolic p r e s s u r e s  
and  pulse  rate in group B b e c a m e  significantly 
�9 grea ter  than  g roup  A one minute  af ter  ex tuba t ion  
and  in the  recovery  room.  

DISCUSSION 

Inc rease s  in arterial blood p ressu re  and  hear t  
rate are c o m m o n  at the end o f  general  anaes thes i a  
with tracheal  intubat ion and can lead to cardiac 
a r rhy thmias ,  myocardia l  i schaemia ,  and  myo-  
cardial  i n f a r c t i on )  '4 I n t r avenous  adminis t ra t ion  
o f l idoca ine  has  been used as a cough  s u p p r e s s a n t  
and as  a supp l emen t  to general  anaes thes i a  to 
p reven t  reat ion to tracheal  t ubes  at the  end  o f  
anaes thes ia ,  s'6 While  there  is ev idence  that  ex-  
tubat ion  is s m o o t h e r  following in t r avenous  
l idocaine adminis t ra t ion  dur ing  general  anaes -  
thesia ,  5'~ there  are no da ta  avai lable demons t r a t -  
ing that  blood p ressu re  r e s p o n s e s  at  the  end o f  
opera t ion  and following ex tuba t ion  are any  dif- 
ferent  than  those  obse rved  when  a placebo is 
used  ins tead o f  l idoeaine. ~ C o u g h  suppres s ion  at 

the  end o f  opera t ion  has  a lso been  ach ieved  by 
injecting or  spray ing  l idocaine down the  tracheal  
tube. 6 The  resul ts  o f  this  s tudy  d e m o n s t r a t e  that  
this m a n o e u v r e  p reven t s  inc reases  in arterial 
blood p ressu re  and hear t  rate dur ing  and af ter  
t racheal  ex tuba t ion  and in the recovery  room.  

Our  data do not  reveal  whe the r  the  beneficial 
e f fec ts  of  l idocaine in this  s tudy  were  due  to topi- 
cal anae s the s i a  o f  the uppe r  a i rway  or to high 
l idocaine blood levels  f rom rapid t racheal  absorp-  
tion o f  the  c o m p o u n d  and s econda ry  greater  gen-  
eral anae s the s i a  at,  and shor t ly  after, e•  
E i ther  o f  these  m e c h a n i s m s  could explain why  
group A pat ien ts  exper i enced  no significant 
change  in arterial blood p r e s s u r e s  and  hear t  rate 
with ex tuba t ion  and  group  B sus ta ined  significant 
e levat ions  in these  variables .  

Our  da ta  a lso do not  indicate  w h e t h e r  there  is 
an  opt imal  t ime for injection or  sp ray ing  l idocaine 
down the t racheal  tube.  Howeve r ,  s ince  l idocaine 
blood levels  quickly d imin i sh  fol lowing in- 
t r avenous  7 or in t ra t racheal  s adminis t ra t ion  and 
topical local anaes thes i a  of  the uppe r  a i rway only 
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lasts for 20 to 30 minutes, 9 it is probably impor- 
tant that the time oflidocaine injection be reason- 
ably close to the time of extubation, 

SUMMARY 

The results of this study demonstrate that 60 
mg of lidocaine sprayed down the tracheal tube 
before extubation and 40 mg sprayed down dur- 
ing tracheal tube removal prevents increases in 
blood pressure and pulse rate during and after 
e• The data suggest that this manoeuvre 
should be of advantage to patients with coronary 
artery disease who may no( be able to tolerate the 
increased cardiac dynamics which usually ac- 
company extubation. 

R~SUMg 

Les auteurs &udient et comparent les rdtentis- 
sements de I'extubation sur le pouls et la tension 
art6rielle lors d'anesth6sie b, Fhalothane associd 
au protoxyde d'azote-oxyg~ne avec ou sans 
anesth6sie topique de la trach6e ~ la lidocai'ne. 

Les donn6es recueillies montrent que I'ad- 
ministration de 1.5 ml de lidocaine b. 4 pour cent 
par vaporisation dans le tube endotraehdal einq 
minute avant I'extubation, suivie de I'administra- 
(ion de 1.0 ml de la mEme voie lors de I'extraction 
du tube pr6vient I'augmentation du pouls et de la 
tension art6rielle pendant et apr~:s I'extubation. 

Les auteurs en concluent que Panesthdsie to- 
pique de la trachde peut s'av6rer avantageuse 
chez les coronariens don( ta r6serve cardiaque est 
diminude. 
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