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Oral clonidine 
premedication reduces 
vomiting in children 
after strabismus 
surgery 

This is a prospective randomized double-blind trial conducted 
to determine whether preoperative orally administered clonidine 
causes or potentiates postoperative vomiting in 140 children 
(3-12 yr) undergoing strabismus surgery. They were all in- 
patients and classified randomly into four groups (n = 35 
each); placebo (control,~ diazepam 0.4 rag" kg -t, clonidine 2 
#g" kg -t, and clonidine 4 #g" kg-{ These agents were ad-, 
ministered 93-112 min (mean: 100 min) before the antic~oated 
time o f  induction Of anaesthesia. All children received inha- 
lationai anaesthesia with halothane and nitrous oxide in oxy- 
gen. Muscle relaxation in all patients was obtained with ve- 
curonium and residual neuromuscular blockade was 
antagonized with neostigmine and atropine before tracheal ex- 
tubation. Diclofenac suppository was prescribed to prevent post- 
operative pain. No opioids or postoperative antiemetics were 
administered. All children remained in hospital for two days 
postoperatively. The incidence and frequency of  vomiting were 
compared in the groups with Kruskall-Wallis Rank test. Clon- 
idine 4 i~g" kg -~ caused a lower incidence and frequency o f  
vomiting than did placebo and diazepam (incidence and fre- 
quency: H% and 1,37% and 3, and 34% and 2 in clonia~ne 
4 #g" kg -1, placebo, and diazepam, respectively; P < 0.05 for 
clonidine 4 #g" kg -1 vs placebo and diazepam). However, low- 
dose clonidine was ineffective. These data suggest that preanaes- 
thetic medication with clonidine 4 #g" kg -1 may be useful for 
preventing emesis following strabismus surgery. This prop- 
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erty o f  clonidine iruh'cates that it may be superior to other sed- 
ative premedicants such as diazepam and midazolam. 

Cette $tude mndomisde et it double insu rdalis$e chez 140 en- 
rants (agds de troi~ it douze ans) visait it d~terminer si la clo- 
nidine orale administr~e it la p~riode prdopdratoire provoquait 
ou exagdrait lea vomissements postopdratoires op~rds pour stra- 
bisme. Lea enfants &aient tous hospitalisds et ont #t~ rdpartis 
aldatoirement entre quatre groutw~ (n = 35 par groupe): placebo 
(contr~le,~ diazepam 0,4 mg" kg -~, clonidine 2 #g" kg -I et 
clonidine 4 #g" kg -1. Ces produits ont $t$ adrainistrds 93-112 
min (moyenne 100 min) avant le moment anticipd de lfnduc- 
tion. La relaxation musculaire a dt$ rdalisde chez tousles pa- 
tients avec du v$curonium et la curariaation r$siduelle new 
tralis~e avec de l'atropine et de la rd, ostigmine avant 
l'extubation. On n'a administr$ ni morphinique ni d'anti- 
&n~tique aux pdriodes pr~- et postopdratoire. Tous lea enfants 
sont demeurds deux jours ~ lh@ital aprbs lbpdration. L$n- 
cidence et la fr~quence des vomissements ont ~t~ compardes 
entre lea groupe avec le test de Kruskall-Wallis Rank. La clo- 
nidine 4 ~tg" kg -! a provoqu~ une incidence et une fr~quence 
infdrieures it celks du placebo et du diazdpam (incidence et 
fr~quence: 11% et 1,37% et 3, et 34% et 2 pour clonidine 4 
#g" kg -1, placebo et diaz~pam respectivement; P < 0,05 pour 
clonidine 4 #g" kg -1 vs placebo et diaz~pam). Cependant, la 
clonidine ~ faible dose n'a pas eu d'effets. Ces dontv~es sugg~rent 
que la clonidine en pr$ra~dication peut ~tre efficace pour prdve- 
nir ks vomissements apr~s une intervention pour strabisme. 
La clonidine pourrait ~tre sup$rieure aux autres pr~m~dications 
teiks que le diaz~pam et la m~a_zolam. 

Although clonidine, an aragonist, has been used as an 
effective premedicant in children, l~ it is not clear whether 
it causes or is associated with an increased frequency 
of postoperative vomiting. In this study, we therefore in- 
tend to demonstrate the effect of oral clonidine premed- 
icafion on this postoperative complication in children. The 
drug provides better preopemfve sedafon, attenuates car- 
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diovascular responses to tracheal intubation compared 
with diazepam, and reduces anaesthetic requirement in 
children (in-patients). 1,2 Clonidine is employed periopera- 
tively in infants for its analgesic property. ~ It has also 
been demonstrated to prolong the duration of analgesia 
by caudal bupivacaine. 3 

Some animal experiments indicate that clonidine ad- 
ministered systemically or intracerebroven~icularly (icy) 
induces vomiting in a dose-dependent manner through 
a mechanism involving a2-adrenoceptors on the area 
postrema which contains the chemoreceptor trigger zone 
for vomiting and/or adjacent areas (dorsal motor nucleus 
of vagus)# Although clonidine induces vomiting in hu- 
mans who are not undergoing surgery,5 the drug has 
no effect on the incidence of postoperative vomiting in 
adults. ~ However, no reports have been published on the 
effect of oral clonidine on postoperative emesis in chil- 
dren. 

Children undergoing strabismus surgery have a high 
incidence of postoperative vomifng. The incidence of 
vomiting following strabismus correction in children who 
have not received prophylactic antiemetic treatment 
ranges from 40% to 85%f1-9 This experience is unpleasant 
for patients. Furthermore, vomiting may cause aspiration 
pneumonia and potentially dangerous dehydration. Many 
pharmacological inter-~entious have been attempted to 
prevent this undesirable complication. 9q2 

If the incidence of this unpleasant complication is in- 
creased in children receiving clouidine, this would be a 
very great disadvantage of clonidine used as a preanaes- 
thetic medication, compared with other sedative premed- 
icants (e.g., diazepam and midazolam). Diazepam and 
midazolam do not increase the incidence of postopera- 
tive emesis, j3 Thus, we compared the effect of clonidine 
with that of diazepam which is routinely used in our 
hospital. 

Methods 

Subjects and anaesthesia 
For this study, institutional approval was obtained from 
the Institutional Review Board of Kobe University Hos- 
pital. For all children, informed consent was obtained 
from parents. We studied the effects of oral clonidine 
given as a preanaesthetic medication on postoperative 
emesis following strabismus surgery in 140 otherwise 
healthy children. 

Inclusion criteria for the present study were: all subjects 
were in-patients and children aged 3-12 yr with ASA 
physical status 1. Patients with gastrointestinal disease, 
obese patients who were more than 20% heavier than 
their ideal body weight, those taking medication known 
to affect gastric fluid composition or gastric emptying, 

and those who had undergone any operation before were 
excluded. Using an envelope method, children were ran- 
doruly assigned to one of four groups (35 children per 
group); placebo (control), diazepam 0.4 rag. kg -1, clon- 
idine 2 ~g. kg -l, or clonidine 4 ~g. kg -1 in 0.2 ml- kg -j 
apple juice. These agents were administered 100 rain be- 
fore the anticipated time of induction of anaesthesia. 
Table I indicates the demographic data of four groups. 
Diazepam at doses of 0.3-0.5 mg. kg -~ is recommended 
for premedication to be given orally 60-120 min before 
anaesthesia. ",~5 All the children also received atropine 
0.03 mg. kg-' po in 0.15 ml. kg -~ apple juice 60 min 
before the anticipated induction of anaesthesia. 

Preoperative management was standardised. All chil- 
dren were prohibited from eating solid food or drinking 
milk products after midnight but were instructed to ingest 
a large volume of clear fluid (10 ml. kg -I) three hours 
before induction of anaesthesia. All anaesthetics were 
standardised as follows: nitrous oxide 4 L" rain -I, oxy- 
gen 2 L.min -I, and halothane (up to 2.5%), and 
0.5-2.0% halothane and 60% nitrous oxide in oxygen 
were used for induction and maintenance of anaesthesia, 
respectively. Infusion was begun immediately after loss 
of consciousness was confu'med. Vecuronium bromide 0.1 
rag" kg -~/v was then administered to facilitate tracheal 
intuhation. All inductions were uneventful and no pa- 
tients vomited during induction. Shortly after tracheal in- 
tubation, the gastric contents were aspirated via a 16- 
Fr Argyle Salem Sump| tube, which was pulled out 
before tracheal extubation. All patients received diclo- 
fenac suppository 12.5 or 25 mg after induction of anaes- 
thesia for postoperative analgesia. No opioids were given 
throughout the study period. Intraoperative muscle re- 
laxation was achieved with intermittent administration 
of vecuronium 0.02 rag. kg -I, if necessary, to maintain 
70% twitch depression monitored with TOF GUARD| 
(Biometer, Denmark). Following surgery, each patient's 
trachea was extubated in the operating room after residual 
neuromuscular blockade had been antagonized with neo- 
stigmine 0.05 rag. kg -~ and atropine 0.02 mg. kg -1. Cri- 
teria for extubation included (1) regular and adequate 
respiratory rate and depth of respiration; (2) an end-tidal 
PCO2 of <50 mmHg; (3) fully reversed neuromuscular 
blockade (as assessed by sustained tetanic contraction 
with 50 Hz); and (4) intact airway protective reflexes. 

Postoperative recovery state was assessed using Aldrete 
score 16 by an independent observer. This score was de- 
termined immediately al~er transfer to the ward (10-15 
min after the end of anaesthesia). All the children were 
transferred directly to the opthalmological ward; the re- 
covery room was not used in the present study. Sup- 
plemental diclofenac suppository was administered for 
postoperative pain when required by an observer blinded 
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TABLE I Data of patients and surgery 
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Placebo Diazepam Clonidine Clonidine 
Groups (control) 0.4 mg" kg -I 2 #g" kg -1 4 I~g" kg -1 

n 35 35 35 35 
Sex (M/F) 13/22 16/19 15120 12123 
Age (yr)* 6.7 + 2.4 6.7 + 2.6 7.0:1- 2.5 6.6 + 2.5 
Weight (kg)* .23 + 7.8 24 + 7.9 25 + 8.2 22 + 7.7 
Volume of clear fluids ingested 

(ml" kg-~) * 9.5 + 0.3 9.5 + 0.4 9.3 :t: 0.3 9.7 + 0.4 
Anaesthesia time (rain) 97 4- 23 101 4- 25 96 4- 23 94 + 21 
Muscles r~airedt 2 (1-4) 2 (2-4) 2 (2-4) 2 (1-4) 

*Values axe expressed as mean + SD. 
t Median (range). 
At any variables, P > 0.05. 

TABLE II Incidence and frequency of postoperative emesis. 

Placebo Diazepam C I o n i d i n e  Clonidine 
Groups (control) 0.4 rag" kg -~ 2 I~g" kg - t  4 I~g" kg -t  

Oral intake time (min) (mean + SD) 153 + 55 159 + 58 157 + 63 171 + 65 
Incidence 13/35 (37%) 12/35 (34%) 10/35 (29%) 4/35 (11%)*1" 
Frequency (median (range)) 3 (1-5) 2 (1-6) 2 (I-4) ! (1)$w 
Recovery score (median (range)) 9 (6-10) 9 (6-10) 9 (6-10) 8 (6-10)$ 

*P = 0.012 vs control group. 
I"P = 0.046 vs diazepam group. 
SP = 0.010 vs control group. 
w = 0.015 vs diazepam group. 

to group assignment. Oral intake of clear fluid was al- 
lowed a minimum of one hour after surgery if the patients 
felt thirsty. Until then, the postoperative infusion was con- 
dnued. Perioperative management of the children was 
performed by the same usual team of anaesthetists, oph- 
thalmologists, and ward nurses. 

Data collection of emesis and statistics 
Time from the end of surgery to the first oral intake 
was recorded. Episodes of Vomiting wererecorded by the 
ward nurses, who were unaware of the nature of pre- 
medication. Retching and nausea were discounted, since 
these left no evidence. We did not use a nausea visual 
analogue male, as it is not feasible for young children. 
No postoperative antiemetics were given. All the children 
were discharged from hospital two days after surgery 
without sequelae. Thus, it was possible to follow up all 
episodes of postoperative vomiting: the observation period 
in the present study was two days. 

Statistical analysis was performed using analysis of var- 
iance for continuous variables (age, weight, volume of 
clear fluid ingested, anaesthesia time, and time to the 
first oral intake time) followed by multiple t test with 
Bonferrorfi correction when indicated and using Kruskal- 

Wallis Rank test, Fisher's exact test, and chi-squared test 
for discrete variables (gender, number of muscles re- 
paired, Aldrete recovery score, and incidence and fre- 
quency of vomiting). Differences were considered statis- 
tically significant at P < 0.05. 

Results 
Patients in the four groups were comparable with respect 
to age (3-12 yr), weight, fluid volume ingested, anaes- 
thesia time, and the number of muscles repaired (Table 
I). 

The time taken to oral fluid intake after surgery did 
not differ among the four groups (Table II). No children 
vomited before surgery, but vomiting occurred in all 
groups after operation. The overall incidence of vomiting 
was lower in the clonidine 4 ~g. kg -1 treated group (11%) 
than in the control (37%) and diazepam (34%) groups 
(Table II). The incidence in the diazepam and clonidine 
2 ~g- kg -I groups (29%) was similar to that in the control 
group (P = 0.803 for diazepam vs placebo and P = 
0.611 for clonidine 2 ~g. kg -1 vs placebo). Children re- 
ceiving clonidine 4 ~g. kg -~ vomited less frequently (one 
time) than those receiving placebo (I-5 times) or diaze- 
pare (1-6 times). The frequency in the diazepam and 
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elonidine 2 ~g. kg -t groups (I-4 times) was similar to 
that in the control group (P = 0.637 for diazepam vs 
placebo and P = 0.051 for clonidine 2 ~g. kg -t vs 
placebo). All the children had recovered to the same de- 
gree on arrival in the ward (P = 0.967) (Table I1). 

Discussion 
Although clonidine has been shown to induce vomiting 
in animals and humans, 4,s in this clinical study we dem- 
onstrated that oral clonidine in a dose of 4 Isg" kg -t re- 
duced the incidence of postoperative emesis in children 
undergoing strabismus surgery compared with diazepam 
0.4 mg" kg -t or placebo. However, 2 lLg" kg -t elonidine 
failed to do so. In anaesthetized and conscious cats, 4,a7 
icv clonidine has been shown to elicit vomiting mediated 
by central a2-adrenoceptors on postsynapfic cells in the 
area postrema and/or extremely adjacent areas to the 
area postrema. Clonidine given icv at 10-30 ~tg caused 
more frequent emesis in dogs than intravenous clonidine 
I1-100 ixg.kg-t, ts These animal findings are opposed 
of our observations in children. However, this discrepancy 
may be explained by unpublished findings that the pe- 
ripheral adminiswation of clonidine does not induce vom- 
iting in eats. In a clinical study, clonidine 0.2-0.3 mg 
(3-5 ~g' kg -t by estimate) seemed to decrease the in- 
cidence of postoperative vomiting in adults. 6 However, 
this result was not conclusive because of the small sample 
size (n = 20 each). 

Postoperative vomiting is multifaetorial in origin. Dur- 
ing eye surgery, impulses from the extrinsic eye muscles 
are relayed to the vestibular nuclei via nuclei HI, IV, 
and VI of the medial longitudinal fascieuli, to The ves- 
tibular nuclei lie in the brainstem reticular formation and 
are closely associated anatomically with the vomiting cen- 
tre. Postoperative vomiting during the early phase after 
strabismus surgery may be attributed to surgical stim- 
ulation of the sensory receptors of the eyes whereas vbm- 
Ring in the late phase is thought to be motion sickness 
resulting from acute eye imbalance and diplopia (opto- 
kinetieally induced motion sickness). 10 AlthOUgh the in- 
cidence of vomiting in our hospitals cannot be compared 
with that reported in other institutions because of dif- 
ferences in study protocols, we experienced a relatively 
lower incidence of postoperative vomiting even in children 
receiving placebo (37% vs 40-85% in other studies). We 
have no explanation for such differences. However, the 
low incidence of this postoperative complication in our 
institution may be related to our routine postoperative 
management, in particular, the long stay (two days) in 
hospital after strabismus surgery, which may lead children 
to postoperative restfulness. Our arbitrary assessment of 
postoperative rest revealed that restfulness was observed 
most frequently in children who received clonidine 4 

I~g" kg -t- This restfulness may contribute to the lowest 
incidence and frequency of postoperative vomiting in the 
hi#dose clonidine group. 

Many pharmacological interventiom have attempted 
to decrease the incidence of this unpleasant complication, 
including lldocalne, l~ droperidol,9,u metoelopmmide,12 
and scopolamine, t9 These drugs successfully reduce the 
incidence by 37-67%. It is noteworthy that clonidine 4 
~g. kg -t elicited a 70% reduction in the incidence of vom- 
Ring. This antiemetic property of clonidine demonstrated 
in the current study may be unique to this special group 
(children undergoing sWabismus surgery). The efficacy 
of the drug in other types of paediatric surgery deserves 
further study. Further studies are also required to ex- 
amine whether clonidine premedication is effective for 
postoperative emesis in paediatric ambulatory strabismus 
surgery. 

The safety of oral clonidine for children has been dem- 
onstrated in its use as a provocative growth hormone 
(GH) test to screen children for GH deficiency. 2~ The 
dosage used in this setting is 5 Isg" kg -t. A therapeutic 
use of elonidine at 75 ~g. m -2 for one year has been 
reported in 90 children with constitutional growth delay. 21 
These investigations appear to indicate the safety of clon- 
idine for children at the dose used in the present study. 
Furthermore, an anecdotal report has revealed that there 
were no deaths in 11 toddlers ingesting clonidine acci- 
dentally in doses Of I0-150 I~g" kg-l. 22 This episode also 
relieves us of our anxiety that clonidine 4 ~g. kg -I may 
have hazardous effects in children. However, further stud- 
ies are required to verify the safety of premedication with 
oral clonidine before it can be routinely used for this pur- 
pose. 

In conclusion, we have shown that preoperative oral 
elonidine at a dose of 4 ~g. kg -t is associated with a 
reduced incidence of postoperative vomiting in children 
who have undergone strabismus surgery under general 
anaesthesia with halothane and nitrous oxide and re- 
ceived diclofenac for relief of postoperative pain. Our ob- 
servations suggest that preanaesthetic medication with 
clonidine may be superior to that of other sedative pre- 
medicants (e.g., diazepam and midazolam) since most 
of these agents have no effect on the incidence of post- 
operative vomiting. 
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