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Cardiovascular and 
endocrine effects of 
clonidine premedica- 
tion in neurosurgical 
patients 

The present study was conducted to examine the haemodynamic 

and endocrine effects of clonidine, given as sole preanaesthetic 

medication, in neurosurgical patients. Nineteen patients of ASA 

physical status I and H, subjected to craniotomy, randomly 

received po premedication of either clonidine (300 Izg, n = 9) 

or placebo (n = 10). Blood pressure and heart rate were 

monitored continuously, while arterial blood samples were 

collected at specific times, from induction of anaesthesia to 

recovery, for the measurement of plasma concentrations of 

epinephrine, norepinephrine, cortisol, aldosterone, and glu- 
cose. Clonidine treatment led to a decrease in mean arterial 

blood pressure (MABP), heart rate (HR), and plasma cortisol 

and aldosterone concentrations throughout the study, compared 

with placebo (P < 0.05). Clonidine, however, did not prevent 

increases in MABP (16 +-- 5 mmHg, mean +-- SE, P < 0.05) and 

HR (18 + 4 bpm, P < 0.05) during induction of anaesthesia, 

which was comparable to the placebo group. Plasma catechola- 

mine concentrations did not differ between the two groups. 
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Plasma glucose concentrations increased in both groups at the 

end of the study (P < 0.05), but were lower in clonidine-treated 

patients (P < 0.05). Though statistically significant, the 

observed inhibitory haemodynamic and endocrine effects of 

clonidine seem to be of minor clinical importance. As the action 

of clonidine on cerebral blood flow regulation is not well known, 

we see no advantage in the preanaesthetic administration of 

clonidine to neurosurgical patients with normal cardiovascular 

status. 

Cette dtude fut conduite afin d'examiner les effets hdmody- 
namiques et endocriniens de la clonidine administrde comme 

seule prdmddication chez les patients neurochirurgicaux. Dix- 

neuf patients ASA classe Ie t  H, devant subir une craniotomie, 

furent randomisds afin de recevoir une prdmddication orate soit 

de clonidine (300 Izg, n = 9) ou un placebo (n = 10). La 
pression artdrielle et la frdquence cardiaque furent surveilldes 

continuellement alors que des dchantillons sanguins furent 

prdlevds gt des temps prdcis ~ partir de l'induction de 
l' anesthdsie jusqu'au rdveil pour la mesure des concentrations 

plasmatiques d'dpindphrine, nordpindphrine, cortisol, aldos- 

tdrone et glucose. Le traitement gtla clonidine a amend une 
diminution dans la pression artdrielle moyenne (PAM), la 

frdquence cardiaque (FR), et les concentrations plasmatiques 
de cortisol et d' aldostdrone ~ travers l'~tude comparativement 

au placebo (P < 0.05). La clonidine, cependant, n'a pas 

emp~chd l'augmentation de la PAM (16 +- 5 mmHg, moyenne 

+-- SE, P < 0.05) et FR (18 +- 4 bpm, P < 0.05) lors de 

l' induction de l'anesthdsie fut comparable au groupe placebo. 

Les concentrations plasmatiques de catdcholamines n'dtaient 
pas diffdrentes entre les deux groupes. Les concentrations 

plasmatiques de glucose ont augmentd dans les deux groupes d 

la fin de l'dtude (P < 0.05) mais dtaient moindres chez les 

patients traitds d la clonidine (P < 0.05). M~me si statistique- 

ment significatifs, les effets hdmodynamiques et endocriniens de 
la clonidine semblent avoir une importance clinique mineure. 

Etant donnd que l'action de la clonidine sur la rdgulation du flux 

sanguin cdrdbral n'est pas connue, on ne voit aucun avantage 
dans l' administration prd-anesthdsique de la clonidine chez les 

patients neurochirurgicaux avec un dtat cardiovasculaire normal. 

CAN JANAESTH 1991 /38:7/pp837-43 



838 C A N A D I A N  J O U R N A L  OF A N A E S T H E S I A  

Clonidine, an antihypertensive drug which acts preferen- 
tially as an agonist at alpha2-adrenergic receptors,~ has 
gained increasing propularity in anaesthetic practice over 
the last few years. It has been used as an adjuvant to 
general anaesthesia because of its central analgesic, 
sedative, and sympathetic inhibitory effects, 2-4 which 
may be beneficial in patients with cardiovascular compro- 
mise. Clonidine, administered as an oral preanaesthetic 
medication, blunts the increase in blood pressure, heart 
rate and intraocular pressure, associated with laryngosco- 
py and tracheal intubation in hypertensive and elderly 
patients,5-7 and provides increased haemodynamic stabil- 
ity and decreased adrenergic activity during the intra- and 
postoperative periods. At the same time, the requirement 
for anaesthetic and opioid administration is reduced. 5-9 
Before general recommendations about the usefulness of 
clonidine preanaesthetic medication can be established, 
more clinical studies are required which examine the 
effects of clonidine in different patient populations and 
different surgical settings. 1o As maintenance of haemo- 
dynamic stability and avoidance of hypertensive episodes 
is important in patients with intracranial pathology, ~ 
clonidine might be a useful adjunct to general anaesthesia 
for neurosurgery. The present study examined the haem- 
odynamic, adrenergic and adrenal cortical responses in 
neurosurgical patients, in order to evaluate the effects of 
clonidine on the overall stress response associated with 
craniotomy. 

Methods 
The study was conducted after approval by the local 
ethics committee for clinical research, and after having 
obtained informed consent. Nineteen normotensive pa- 
tients (ASA physical status I and II), scheduled for 
elective craniotomy as the first cases in the morning, were 
included in the study which was conducted in a random- 
ized, double-blind fashion. Exclusion criteria for the 
study were: steroid medication for more than three days, 
clinical signs of increased intracranial pressure, chronic 
medication interfering with blood pressure regulation, 
diabetes mellitus and pituitary or hypothalamic tumours. 

Two groups of patients were examined: Group C (n = 
9) received 300 txg clonidine po, 60-90 min before 
induction of anaesthesia, while patients in Group P (n = 
10) received placebo. On arrival in the anaesthesia 
induction room, a peripheral venous catheter and a radial 
arterial catheter were inserted. Heart rate (HR) was 
monitored continuously via a three-lead ECG. After a 
ten-minute resting period, a baseline arterial blood sample 
was taken and haemodynamic variables were recorded. 
Anaesthesia was induced using thiopentone at a dose of 5 
mg.kg-I  iv. After loss of the eyelid reflex, ventilation 
was begun by face mask with 1.5% isoflurane in oxygen. 
Vecuronium bromide (0.1 mg. kg- ~ iv) was then adminis- 

tered and mask ventilation was continued for three 
minutes with 1.5% isoflurane in oxygen, before endotra- 
cheal intubation was performed. Thereafter, all patients 
were monitored using an oesophageal stethoscope, a 
central venous line, a rectal temperature probe, and a 
urinary catheter. The patient's lungs were mechanically 
ventilated and anaesthesia was maintained with Oz/NzO 
and isoflurane. The end-tidal concentrations of isoflur- 
ane, N20 and CO2 were measured continuously by a 
multiple gas analyzer (Capnomac, Datex). Hyperventila- 
tion (ETCO2:4 --- 0.5%) was maintained throughout 
anaesthesia, and end-tidal CO2 values were confirmed 
intermittently by arterial blood gas analysis. The end- 
tidal N20 concentration was kept at 65% throughout the 
operation, whereas isoflurane was administered as re- 
quired to maintain mean arterial blood pressure (MABP) 
close to preinduction values. Supplemental doses of 
vecuronium were given when necessary. Anaesthetic 
gases were discontinued after termination of surgery. The 
tracheas were extubated when patients responded to 
commands. 

Arterial blood samples were taken at specific times of 
the study, for the measurement of plasma concentrations 
of catecholamines, cortisol, aldosterone, and glucose. 
The baseline sample S 1 was collected before induction of 
anaesthesia; sample $2 was collected two minutes after 
intubation; sample $3 during opening of the skull; sample 
$4, 60 min after collection of sample $3; sample $5 
during skin closure; sample $6, 2 min after extubation; 
and sample $7, 30 min after extubation in the recovery 
room. Catecholamines in plasma were analyzed by 
high-performance liquid chromatography with electro- 
chemical detection. The inter-assay variability was 9% 
and the intra-assay variability was 7%. The assay sensitiv- 
ity for norepinephrine was 15 pg/injection on the column, 
and for epinephrine 20 pg/injection on the column. 12 
Cortisol was measured by a transcortine binding assay, 
which shows a sensitivity of 30 nmol. L -1.13 Aldosterone 
was analyzed by a radioimmunoassay which has a 
sensitivity of 0.04 nmol. L -I (Diagnostic Products Co., 
Los Angeles). 

Statistical analysis of group differences concerning 
patient characteristics were analyzed by unpaired t test for 
continuous variables, and for discrete data by the chi- 
square test. The MABP, HR, plasma hormone and 
glucose concentrations at the different times of the study 
were analyzed by a two-way analysis of variance with 
repeated measures over time, to assess differences due to 
treatment and time of sampling. An a posteriori  contrast 
analysis was employed to compare specific sampling 
times.* If a significant group by time interaction was 

*SPSS User's Guide, second edition. SPSS Inc. Chicago I1 
60611, 1986. 



Gaumann et al.: C L O I ~ I I D I N E  PREMEDICATION 

TABLE I Patients' characteristics 

Clonidine Placebo 
(n= 9) (n= 10) 

Age (yr) 50 (---6) 48 (-+5) 
Weight (kg) 65 (-+4) 68 (-+5) 
Duration of surgery (min) 166 (-+41) 211 (-+25) 
Type of surgery (n) 

abscess - 1 
cranioplasty 1 2 
meningioma - 4 
posterior fossa 2 1 
tumour 4 - 
vascular surgery 2 2 

iv Fluids (ml" hr- 1) 483 457 
(-+83) (---83) 

Urine (ml) 730 780 
(-+200) (-+80) 

Values  expressed as m e a n  -+ SE,  n = n u m b e r  o f  pat ients .  

TABLE II Isoflurane administration during surgery 

Group $3 $4 $5 

Isoflurane Clonidine 0.63 0.53* 0.50* 
(%) (+0.05) (---0.05) (---0.07) 

Placebo 0.74 0.72 0.66 
(-+0.05) (-+0.04) (-+0.03) 

End-expiratory isoflurane concentrations (mean 4- SE) at the different 
times of surgery: $3 = beginning of craniotomy; $4 = 60 min after 
$3; $5 = end of surgery, in patients with preanaesthetic mediation of 
clonidine (300 ;xgpo, n = 9) or placebo (n = 10). *P < 0.05 
between group comparison. 

detected by analysis  o f  variance,  as in the case of  glucose 
levels, a Duncan  mult iple  range test was employed to 
identify the t imes when  values were different. In all tests, 
P < 0.05 was considered significant.  

Resul t s  
Patients in the two groups were not  different with 
regard to demographic  data, durat ion and type of  surgery, 
body temperature,  fluid administrat ion and diuresis 

(Table I). 
During surgery ($4,  $5), patients treated with clonidine 

required lower isoflurane concentrat ions than placebo- 
treated patients (Table  II). However,  the overall  anaes- 
thetic requi rement  (isoflurane + 65% NzO) was low in 
both groups,  ranging  on an average from 1 . 0 5 - 1 . 1 7  M AC  
in patients who had received clonidine and from 1.19-1 .26 
M A C  in patients who  had received placebo.  

Patients treated with clonidine had lower  M A B P  and 
HR values throughout  the study than patients treated with 
placebo (Figures 1 and 2). However ,  changes in M A B P  
observed during the study were not different between the 
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FIGURE 1 Mean arterial blood pressure (MABP) in patients after 
preanaesthetic medication of clonidine (300 ~g po, n = 9; -O-) or 
placebo (n = 10; -O-)  at the different times of the study: S 1 = 
baseline; $2 = 2 min after intubation; $3 = beginning of craniotomy; 
$4 = 60 min after $3; $5 = end of surgery; $6 = 2 rain after 
extubation; $7 = 30 min after $6 (mean _+ SE). *P < 0.05 compared 
with S1; ** P < 0.05 compared with $2 and $6 and $7; 
tP  < 0.05 between group comparison. 
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FIGURE 2 Heart rate (HR) in patients after preanaesthetic medica- 
tion of clonidine (300 ~g po, n = 9; - 0 - )  or placebo (n = 10; 
-O-)  during the different times of the study as in Fig. 1. 
*P < 0.05 compared with S1; **P < 0.05 compared with 
$2 and $6 and $7; tP  < 0.05 between group comparison. 

two groups.  Thus,  fol lowing in tubat ion  ($2) both groups 
showed an increase in M A B P  compared with baseline 
(Group C: 16 - 5 m m Hg;  Group P: 23 -+ 7 mmHg,  mean  
--- SE, P < 0.05).  During surgery ($3-$5) ,  both groups 
showed a decrease in M A B P  compared  with intubation,  
extubat ion and early recovery ( P  < 0.05).  Both groups 
had an increase in HR fol lowing intubat ion compared 
with basel ine  (Group C: 18 --- 4 bpm;  Group P: 14 _+ 3 
bpm,  P < 0.05).  In patients treated with placebo,  HR 
decreased dur ing surgery ($3-$5) ,  compared with the 
in tubat ion and post-extubat ion per iod (P  < 0.05),  while 
in patients treated with c lonidine,  HR during surgery was 
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TABLE III Plasma concentrations of catecholamines, cortisol, aldosterone and glucose during the study 

Group S1 $2 $3 $4 $5 $6 $7 

NE Clonidine 2.34 2.12 2.19 2.30 1.91 2.01 2.01 
(nmol-L -1) (+- 1.10) (-+0.89) (-+0.81) (-+0.90) (-+0.81) (-+0.97) (-+0.93) 

Placebo 2.10 2.78 2.46 2.54 2.46 2.81 3.51 
(+-0.54) (+-0.67) (+-0.65) (-+0.62) (-+0.48) (+-0.50) (+-0.76) 

EPI Clonidine 0.36 0.22 0.32 0.32 0.32 0.41 0.41 
(nmol. L-1) (+-0.14) (-+0.07) (-+0.13) (-+0.10) (-+0.10) (-+0.17) (-+0.19) 

Placebo 0.39 0.37 0.36 0.36 0.42 0.46 0.60 
(+-0.09) (-+0.10) (-+0.07) (-+0.09) (-+0.09) (-+0.08) (-+0.18) 

Cortisol Clonidine 288:~ 212~ 1535t 230~ 413~ 520~ 7402 
(nmol. L-1) ( -  125) (-+64.5) (-+35.4) (-+87.2) (-+ 136) (-+ 160) (-+ 177) 

Placebo 737 733 643~ 658 884 990 1243 
(-+ 166) (-+ 163) (-+ 125) (-+68.6) (-+59.7) (-+90.3) (+- 124) 

Aldosterone Clonidine 0,23:~ 0.19~ 0.21~ 0.32:~ 0.33z~ 0.445 0,58t* 
(nmol-L-1) (-+0.09) (+-0.05) (-+0.05) (-+0.12) (-+0.10) (+-0.10) (-+0.20) 

Placebo 0.40 0.32 0.43 0.55 0.66 0.84 0.93 
(---0.08) (-+0.07) (-+0.08) (-+0.10) (-+0.11) (-+0.14) (---0.14)* 

Glucose Clonidine 6.13 5.93 6.98 6.62 6.52 6.71 z~ 7.065- * 
(nmol .L - l )  (-+0.20) (-+0.23) (-+0.24) (-+0.31) (-+0.30) (-+0.28) (+-0.30) 

Placebo 5.76 5.83 6.37 6.56 7.58* 8.29* 9.04* 
(---0.44) (-+0.44) (-+0.24) (-+0.25) (-+0.34) (+-0.40) (-+0.39) 

Plasma concentrations of norepinephrine (NE) and epinephrine (EPI), cortisol, aldosterone, and glucose in patients with preanaesthetic medication 
of clonidine (300 IJ, g po, n = 9) or placebo (n = 10) at the different times of the study: S l = baseline; $2 = 2 mitt after intubation; 
$3 = beginning of craniotomy; $4 = 60 min after $3; $5 = end of surgery; $6 = 2 rain after extubation; $7 = 30 rain after $6 
(mean - SE). *P < 0.05 compared with S1 and $2, t P  < 0.05 compared with SI and $6 and $7, :~P < 0.05 between group comparison. 

not different from values observed following intubation 
and extubation. 

Plasma catecholamine concentrations were not differ- 
ent between groups and were within normal values 
throughout the study (Table III). Plasma cortisol concen- 
trations were lower throughout the study in clonidine- 
treated patients than in patients receiving placebo (P < 
0.05, Table III). A trough in cortisol levels was observed 
during surgery ($3) in both groups, compared with 
baseline and the post-extubation period (P < 0.05). 
Clonidine premedication caused a decrease in aldosterone 
concentrations throughout the study, as compared to 
placebo (P < 0.05, Table III). In both groups, aldoste- 
rone concentrations increased during recovery ($7) com- 
pared with the beginning of the study (S 1, $2; P < 0.05). 
Blood glucose concentrations (Table III) were not differ- 
ent in the two groups from baseline until the end of 
surgery ($5). Differences between the two groups oc- 
curred following extubation ($6, $7), when higher 
glucose concentrations were observed in placebo-treated 
patients (P < 0.05). An increase in glucose concentration 
compared with baseline was observed in placebo-treated 
patients from skin closure to recovery ($5-$7), while 
clonidine-treated patients had increased glucose concen- 
trations only during the recovery period ($7). 

Discussion 
Hypotensive and bradycardic effects of clonidine are 
mediated by action at the alphaa-receptors, located in 
brain stem cardiovascular centres which leads to inhibi- 
tion of sympathetic outflow and stimulation of vagal 
efferents. 4 In the present study, patients treated with 
clonidine had lower values of MABP and HR, from the 
pre-induction to the early post-anaesthesia recovery peri- 
od, than patients who had received placebo. This indi- 
cates that the dose and timing of preanaesthetic clonidine 
medication were appropriate. In normotensive subjects, 
clonidine leads to a decrease in blood pressure of more 
than l0 mmHg from 60 min to more than eight hours after 
po administration. This corresponds to clonidine plasma 
concentrations reaching a peak at 90 min and having a 
half-life of eight hours. 14'15 Due to the long action of 
clonidine, which generally exceeds the time of surgery, 
amelioration of postoperative hypertension has been 
proposed, lO Though clonidine decreased MABP and HR 
throughout the study by approximately 10 mmHg and 15 
bpm compared with placebo, these differences between 
the two groups are probably not of great clinical impor- 
tance, especially in patients with a normal cardiovascular 
system. Clonidine treatment did not prevent increases in 
MABP and HR following tracheal intubation, and MABP 



Gaumann elal . :  CLONIDINE PREMEDICATION 841 

and HR curves generally ran parallel in clonidine- and 
placebo-treated patients. As anaesthesia induction was 
standardized in all patients, using 1.5% of isoflurane, 
increased MABP and HR observed in clonidine-treated 
patients following intubation cannot be attributed to 
differences in anaesthetic depth. Our results correspond to 
a recent study conducted in patients of ASA physical 
status I and II, in whom the hyperdynamic response to 
laryngoscopy was not blunted by clonidine premedication 
(200 I~g po). 16 The difference between our study and five 
major studies which reported increased haemodynamic 
stability with clonidine premedication, 5-9 consists in the 
patient population and study design, while the dose of 
clonidine and timing of administration were comparable. 
All of these studies included hypertensive and mainly 
elderly patients, who were often receiving multiple 
antihypertensive and antianginal drugs. This did not allow 
the identification of effects solely mediated by clonidine, 
as drug interactions might have had occurred. 10 Further, 
only two of these studies had been conducted in a 
double-blind fashion. 7'9 In our study, we tried to identify 
purely clonidine-mediated effects by comparing clonidine 
with placebo and by avoiding multiple drug interactions. 
The risk of inadvertently unblinding the study due to 
prominent effects of clonidine did not exist in the present 
study. During the preanaesthesia induction period pa- 
tients were generally calm and routine observation did not 
allow identification of patients who had received cloni- 
dine. As discussed, the haemodynamic and anaesthetic 
sparing effects of clonidine were not important enough to 
unblind the investigators. Comparison of our results with 
those of previous studies may indicate that clonidine 
preanaesthetic medication is more beneficial in elderly 
patients receiving antihypertensive medication, than in 
younger patients without cardiovascular problems. The 
difference in patients' responses to clonidine may be due 
to altered sympathetic responsiveness in elderly pa- 
tients, 17 as well as to the potentiating effects of clonidine, 
when co-administered with other antihypertensive drugs. 15 

In both treatment groups, plasma catecholamine con- 
centrations were in the range of normal values, indicating 
that the standard anaesthesia employed provided suffi- 
cient endocrine stability even in the placebo group. 

Compared with placebo, clonidine led to decreased 
plasma cortisol concentrations throughout the study, 
probably due to an inhibitory effect on pituitary ACTH 
secretion. 18 The suppression of cortisol secretion is not 
likely to present any risks, as cortisol concentrations were 
generally within the range of normal values, and secretory 
reactivity was preserved in all patients. A trough in 
cortisol levels occurred in both treatment groups during 
surgery, probably reflecting the central depressant effects 
of general anaesthesia. 19 

Plasma aldosterone concentrations are regulated via 
plasma renin activity, which is highly dependent on 
sympathetic stimulation, as well as on ACTH secretion. 2o 
Thus, probably due to the inhibitory effects of clonidine 
on these two components, aldosterone concentrations 
were decreased in clonidine-treated patients compared 
with control. Increases in aldosterone concentrations, 
observed during the recovery period in both groups, 
indicate a definite role of aldosterone in the endocrine 
response to surgery. 19,20 A suppression of mineralocor- 
ticoid activity, resulting from decreased aldosterone and, 
to some degree, cortisol plasma concentrations, might 
present a certain advantage in neurosurgical patients, by 
decreasing sodium and water retention and thus limiting 
the risks of cerebral oedema. 21 However, in view of the 
potent dehydrating effects of commonly used loop and 
osmotic diuretics, the clonidine-induced decrease in 
mineralocorticoid activity is probably of minor clinical 
importance. 

Plasma glucose concentrations increased following 
surgery to a higher degree in patients treated with placebo 
than with clonidine. The increase in plasma glucose 
concentrations is probably the result of the stress-induced 
release of glucagon, epinephrine and cortisol which leads 
to increased glucose production and decreased glucose 
utilisation. 22 This indicates, in conjunction with observed 
aldosterone plasma concentrations and haemodynamic 
values, that the postoperative period following neurosur- 
gery presents a stronger endocrine stimulus than surgery 
itself. Though clonidine treatment has been associated 
with hyperglycaemia via inhibition of insulin secretion, 23 
preanaesthetic medication with clonidine decreased blood 
glucose concentrations during the recovery period, com- 
pared with control. This indicates suppressant effects of 
clonidine on stress-induced hyperglycaemia and agrees 
with a report about the supressant effects of clonidine on 
excercise-induced hyperglycaemia. 24 As hyperglycaemia 
has been associated recently with an increased risk of 
ischaemia-induced neuronal damage, the hyperglycaemia 
blunting effects of clonidine might be beneficial in 
neurosurgical patients. 25 However, as ischaemic risks are 
highest during the intraoperative period, and as postoper- 
ative increases in blood glucose concentrations in control 
patients were below the values associated with an in- 
creased risk of neuronal damage, the benefit of clonidine 
medication in this regard may be limited. 

Overall anaesthetic requirements (isoflurane + 65% 
N20) during the study were low in both groups, with 
values in the 1-1.3 MAC range. This may reflect a rela- 
tively small degree of nociceptive stimulation occurring 
with intracranial surgery. 26 Patients who had received 
clonidine required lower isoflurane concentrations during 
surgery, maximally 0.16 MAC less, than patients who 
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had received placebo. The anaesthetic sparing effects of 
clonidine have been widely documented and are associat- 
ed with decreased noradrenergic transmission in several 
brain areas. 3 The lower anaesthetic levels obtained in 
clonidine-treated patients might have led to a slight 
underestimation of the endocrine and haemodynamic 
suppressant effects of clonidine, as adrenergic suppres- 
sant effects of inhalational anaesthetics have been report- 
ed to be dose-dependent. 27 However, in a more recent 
clinical study, different levels of isoflurane/N20 anaes- 
thesia of 1.3 or 1.8 MAC did not affect heart rate, blood 
pressure, and plasma cortisol and catecholamine concen- 
trations to different degrees. 28 We believe that in the 
present study, isoflurane did not contribute to differences 
in haemodynamic and endocrine responses, observed 
between the two groups. 

In conclusion, clonidine premedication caused a de- 
crease in MABP, HR, plasma cortisol and aldosterone 
concentrations throughout the pre-, intra- and early 
postoperative periods. The effect of clonidine on these 
different variables is uniform, characterized by a suppres- 
sion in baseline values and preservation of a normal 
pattern of haemodynamic and hormonal responses. Plas- 
ma glucose concentrations show a different response 
profile, with clonidine causing a blunted increase in 
glucose concentrations during the postoperative period 
compared with placebo. There is presently no evidence 
that the decreased hormone and glucose concentrations or 
haemodynamic values, as observed in the present study, 
influence the intraoperative course or postoperative re- 
covery. As large changes in MABP and HR were not 
prevented, and in view of the fact that the action of 
clonidine on cerebral blood flow regulation is not well 
known, 29 we see no advantage in the preanaesthetic 
administration of clonidine to neurosurgical patients with 
normal cardiovascular status. 
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