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Oral clonidine premed- 
ication reduces induc- 
tion dose and prolongs 
awakening time from 
propofol-nitrous oxide 
anesthesia 

Toru Goyagi MD, 
Makoto Tanaka MD, 
Toshiaki Nishikawa MD 

Purpose: To evaluate whether oral clonidine premedication affects the induction dose of propofol and awaken- 
ing time from epidural and propofol anesthesia. 

Met.hods: Thirty-nine female patients (ASA I or II) were randomly allocated to receive 5/Jgkg -i clonidine p0 or 
no clonidine 90 min before induction of anesthesia. After epidural anesthesia was achieved with lidocaine, gener- 
al anesthesia was induced with continuous iv infusion of propofol at a rate of 50 mg'min -i until loss of eyelash 
reflex and responses to verbal commands, which were judged by a blinded observer. After a laryngeal mask air- 
way was inserted, anesthesia was maintained with N20 67%, 02 33% and propofol adjusted to maintain hemo- 
dynamic stability. After completion of surgery, a blinded observer recorded the time from discontinuance of 
propofol and N20 until the patient was awake and responsive (awakening time), and then, the laryngeal mask air- 
way was removed. 
ResuJts: The induction dose of propofol in the clonidine group ( 1.4 ___ 0.3 mg) was less than that in the control 
group (I .9 --+ 0.4 rag, P < 0.05), while the awakening time of the clonidine group (470 --- 145 sec) was longer 
than that of the control group (329 +_ 123 sec, P < 0.05). 
Conclusion: Premedication with 5 pg-kg -i clonidine po reduced the induction dose of propofol, but delayed 
emergence from propofol anesthesia. 

Objectif : D&erminer si la clonidine orale administr& comme pr6m~dication affecte la dose d'induction de 
propofol et le temps de r6veil lots d'une anesth~sie p&idurale combin6e ~ une anesth&ie g6n6rale au propofol. 
M & h o d e  : Trente-trois patientes (ASA I ou II) ont ~t~ r6parties au hasard et ont re(~u 5 pg-kg -i de clonidine po, 
ou n'ont pas eu de clonidine, 90 rain avant l'induction de l'anesth&ie. IJanesth&ie p&idurale ~tant r~alis6e avec 
de la lidoca'fne, ranesth6sie g6n6rale a 6t6 induite avec une perfusion iv continue de propofol selon un d~bit de 
50 mg'min -i jusqu'~ la disparition du r~flexe ciliaire et des r~ponses aux commandes verbales, jug6e par un obser- 
vateur impartial, l'anesth~sie a ~t~ maintenue, apr& l'insertion d'un masque laryng& avec N20 67 %, O 2 33 % 
et du propofol ajust~ au maintien de la stabilit~ h~modynamique. Ik la fin de rintervention, un observateur objec- 
tif a not~ le temps &oul~ depuis l'arr& du propofol et de N20 jusqu'au moment 06 la patiente 6tait ~veill6e et 
pouvait r~agir (temps de r~veil), puis, on a enlev~ le masque laryng~. 
~ t a t s  : La dose d'induction de propofol dans le groupe clonidine (1,4 _+ 0,3 mg) a 6t~ plus faible que dans 
le groupe t6moin ( 1,9 _ 0,4 mg, P < 0,05), et le temps de r~veil dans le groupe clonidine (470 __+ 145 sec) a 
~t6 plus long que dans le groupe t~moin (329 +__ 123 sec, P < 0,05). 
Conclusion : La pr6m6dication avec 5 pg-kg -i de clonidine po a r~duit la dose inductive de propofol, mais a 
retard~ le r6veil apr~s ranesth~sie au propofol. 
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Goyagi et aL: CLONIDINE AND PROPOFOL 

LONIDINE is associated with delayed 
emergence from anesthesia using intra- 
venous, x and volatile agents, 2 at least in 
part, due to a decreased MAC-awake) ,s 

Propofol provides a smooth induction of, and rapid 
emergence from general anesthesia as well as a post- 
operative antiemetic effect. 4 As a result, propofol is 
increasingly used in ambulatory anesthesia, for which 
prolonged recovery is not desirable. The interaction 
between clonidine and propofol has not been well 
defined. Previous reports demonstrated that oral 
clonidine did not  affect the induction dose of  propo- 
fol, s,6 while it decreased the maintenance dose of  
propofol, s More importantly, it has not been deter- 
mined whether clonidine prolongs the awakening 
time from propofol anesthesia as is seen with volatile 
anesthetic agents. 2 

This study was designed to evaluate the effects of  
oral clonidine premedication on; 1) induction and 
maintenance doses of  propofol, and 2) awakening time 
from propofol-nitrous oxide anesthesia in combination 
with continuous epidural analgesia in healthy patients. 

Methods 
Following approval from our Institutional Research 
Committee and informed patient consent, 39 ASA I 
or II patients undergoing elective gynecological 
surgery were studied. Patients were randomly assigned 
to clonidine group (n = 19) receiving approximately 5 
lag.kg -1 clonidine plus 20 mg famotidine po, or control 
group (n = 20 ) receiving 20 m g  famotidine alone 90 
min before arrival in the operating room. 

Electrocardiography and noninvasive blood pressure 
cuff were applied. Lactated Ringer's solution was 
infused at a rate of  10 ml.kgq-hr -1 during the course of  
the study. An epidural catheter was placed a t  El. 2 o r  L2. 

s interspace, and 15 ml lidocaine 1.5% with epinephrine 
(1:200,000) was injected. To alleviate pain associated 
with iv propofol, 3 ml lidocaine 2% iv was first adminis- 
tered, and general anesthesia was induced 30 sec later 
with propofol at a rate of  50 mg-min -1 (300 ml.hr q)  iv 
until loss of  eyelash reflex and response to verbal com- 
mands determined at 10-see interval observed by a 
blinded observer. Infusion of propofol was temporarily 
terminated, and the amount given was recorded. A 
laryngeal mask airway was inserted without any other 
adjuvant, and increments of  40 mg propofol were 
given as necessary. After insertion of  laryngeal mask air- 
way, patients were allowed to breathe spontaneously. 
Anesthesia was maintained with N 2 0  67%, 02 33% and 
propofol at a rate of  8 mg.kg-l.hr -1 for 10 min, 6 
mg.kg-khr q for 10 min and 4 mg.kgq.hr q until the 
completion of  surgery. During surgery, the infusion rate 
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of propofol was adjusted between 4 and 8 mg-kg -1.hr -1 
to maintain systolic blood pressure + 20% of baseline val- 
ues, which was taken as the resting measurement on the 
day before surgery. In addition, 10 ml lidocaine 1.5% 
with epinephrine were given hourly through the epidur- 
al catheter. Hypotension (systolic blood pressure < 70% 
of baseline value) was treated by 5 mg ephedrine iv. 
Bradycardia (heart rate < 50 beats.rain -l) was treated 
with atropine. After the completion of  surgery, propofol 
and N20 were discontinued. A blinded observer 
removed the laryngeal mask airway when the patient 
was able first, to breathe spontaneously and maintain 
PETCO2 between 35 and 45 mmHg; and second, to 
open her eyes on command. The time from the discon- 
tinuance of propofol and N20 until the removal of  the 
laryngeal mask airway was recorded as awakening time. 

The results are expressed as mean • SD, and were 
analysed with unpaired Student's t test or chi-squared 
test. Awakening times were compared using Kaplan- 
Meier survival method. A P value < 0.05 was consid- 
ered statistically significant. 

Results 
There were no differences between groups in terms of  
demographic, surgical and anesthetic data (Table). The 
induction dose of  propofol in the clonidine group was 
less than that in the control group, while maintenance 
doses of  propofol were comparable between groups. 
Awakening time in the clonidine group was longer than 
that in the control group. Also, median value of  awak- 

TABLE Demographic, anesthetic and surgical data 

Control group Clonidine group 
(n=20) (n=19) 

Age (yr) 44 • 9 44 • 7 
Weight (kg) 58.0 • 9.5 55.2 • 6.1 
Height  (cm) 157 • 6 155 • 4 
Duration o f  surgery (min) 105 • 31 109 • 34 
Duration o f  anesthesia (min) 150 • 31 152 • 35 
Total dose oflidocaine (mg) 472.5 • 88.5 477.0 • 84.0 
Dose o f  propofol (mg-kg -1) 

At induction 1.9 • 0.4 1.4 • 0.3* 
After induction before 
incision'l" 2.7 • 0.2 2.7 • 0.3 
During surgery 7.0 • 0.2 7.7 • 0.6 

Awakening time (see) 329 • 123 470 • 145" 

Values are mean • SD 
t Average times between the induction of  anesthesia and the sur- 
gical incision were 29 and 25 min in the control and the clonidine 
groups, respectively. 
After the induction o f  anesthesia, propofol was infused at 8 
mg.kg-l.hr -l for 10 min, 6 mg.kg-l.hr -* for 10 min, and 4 
mg.kg-khr-lfor the remainder until the incision. 
* P < 0.05 vs the control group. 
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FIGURE Percentages of patients who were not awake as a func- 
tion of time from the discontinuance of  propofol and NzO. 
Patients in the clonidine group received 5 lag-kg -l donidine po 90 
min before induction of  general anesthesia (n = 19), and those in 
the control group received no clonidine (n = 20). Awakening time 
in the clonidinc group was longer than that in the control group 
(1' < 0.0s). 

ening time in the clonidine group was longer than that 
in the control group (Figure). Eighteen and 15 patients 
developed hypotension, and received ephedrine during 
surgery in the control and clonidine groups, respective- 
ly, but none developed bradycardia. 

Discussion 
When 5 pg.kg -l clonidine po given as premedication the 
induction dose ofpropofol was reduced, but the awak- 
ening time from combined epidural-general anesthesia 
using propofol plus nitrous oxide was prolonged. The 
reduced induction dose of  propofol in the clonidine- 
treated patients is considered as an additive hypnotic 
effect ofclonidine, although previous reports gave con- 
troversial results regarding the induction dose of  iv 
agents, s-9 On the other hand, the prolongation of  
recovery by clonidine is consistent with previous 
reports, in which recovery from isoflurane, 2 or alfen- 
tanil-propofol anesthesia I was delayed. Since plasma 
concentrations of  propofol were not measured in our 
study, it is not  clear whether prolonged recovery in 
clonidine-treated patients is explained by pharmacoki- 
netic and /o r  pharmacodynamic interaction between 
donidine and propofol, or clonidine and nitrous oxide. 
However, a delayed emergence of  2.5 min as seen in 
our study, may not be of  serious clinical importance. 

There were some limitations in our study. First, the 
dosing regimen ofpropofol with a fixed lowest rate may 
have overestimated the true requirement of  propofol 

during surgery, s Use of  a BIS monitor, for instance, 
would have helped to control the anesthesia depth 
more strictly and to determine the anesthetic require- 
ment more precisely. Thus, we cannot exclude the pos- 
sibility that clonidine-treated patients received a larger 
dose of  propofol than was necessary to attain uncon- 
sciousness with effective epidural analgesia. Second, we 
did not assess the degree of  sedation postoperatively. 
Prolonged awakening time observed in our study may 
be reflected in delayed recovery of  psychomotor func- 
tion. However, postoperative recovery of  psychomotor 
performance was reported previously not to be delayed 
in patients given 150 pg clonidine compared with I mg 
flunitrazepam. 4 

In conclusion, premedication with 5 pg.kg -1 cloni- 
dine po reduced the induction dose of  propofol, but 
prolonged recovery from epidural-propofol-nitrous 
oxide anesthesia. 
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