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Purpose: To investigate the incidence of the oculocardiac reflex (OCR), and of postoperative nausea and vom- 
iting (PONV) in adults undergoing strabismus surgery. 
Methods:  Adults (18-86 yr) undergoing inpatient strabismus surgery received I0/ag.kg -~ atropine and I0 
/Jg.kg -~ alfentanil iv and were randomly allocated to: (A) 5 mg'kg -~ thiopentone iv, isoflurane/NzO maintenance; 
(B) 3 mg'k~ ~ propofol iv, propofollN20 maintenance (10-14 mg'kg-4-hr-~); �9 3 mg'kg -~ propofol iv, propo- 
fol/airlO 2 maintenance (10-14 mg.kg-~.hr-1). Analyses were with the number-needed-to-treat/harm. 
Results: In 97 adults the absolute risk of OCR (I 3-20%) and PONV (2 I-31% after 24 hr) was low, with no 
differences between groups. Number-needed-to-treat to prevent PONV with propofol with or without N20 
compared with thiopentone-isoflurane was 7 to I I. Number-needed-to-harm for one OCR with propofol com- 
pared with thiopentone-isoflurane was 17. 
C o n c l u s i o n :  Adults undergoing strabismus surgery with prophylactic atropine had a low risk of OCR and PONV, 
independent of the anaesthetic technique used. 

O b j e c t i f  : Rechercher rincidence du rEflexe oculocardiaque (ROC) et des nausEes et vomissements postol~ra- 
toires (NVPO) chez les adultes ol~r~s pour correction de strabisme. 
M&hodes  : Des adultes programmEs pour une correction de strabisme ont re~u atropine I0/ag-kg-' et alfen- 
tanil I 0/Jg.k -~/v et ont EtE rEpartis au hasard pour recevoir : (A) thiopentone 5 mg iv, entretien isoflurane/N20 ; 
(B) propofol 3 mg'kg -~ iv, entretien propofol/N20 (10-14 mg.l<g-l.h -') ; (C) propofol 3 tug'k g-' .h-%, entretien 
propofol/air/O 2 (10-14 mg-kg ~I -h-t). La mEthode du hombre de patients ~ traiter pour prEvenir une complica- 
tion a servi ~ ranalyse des r~sultats. 
R~u l ta ts  : Chez 97 adultes, le risque absolu de ROC (13-20%) et de NVPO (21-31% apr~s 24 h) Etait faible 
et ne diffErait pas entre les groupes. Comparativement au thiopentone~soflurane, avec le propofol avec ou sans 
N20, le hombre de patients traitEs pour pn~venir un Episode de NVPO Etait de 7 ~ I I. Avec le propofol, ce 
hombre applique ~ un Episode de ROC comparativement au thiopentone-isoflurane ~ de 17. 
Conclusion : Les adultes opErEs pour strabisme qui recevaient pr~entivement de ratropine avaient un risque 
faible de ROC et de NVPO indEpendant de la technique anesth&ique. 
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HILDREN undergoing strabismus surgery 
are at high risk of both intraoperative brady- 
cardia due to the oculocardiac reflex (OCK) 
and postoperative nausea and vomiting 

(PONV). Surgery related factors (e.g., traction on 
extraocular muscles) and young age may be responsible 
for this outcome. 1-3 There are no data of  the absolute 
risk of  PONV in adults undergoing strabismus surgery. 
There are only limited data on the risk of the OCR in 
adults; it has been shown that the incidence of the OCR 
decreased with increasing doses of  prophylactic anti- 
cholinergic drugs. 4 

The aim of this study was to compare, in a ran- 
domised controlled trial, the effect of  three currently 
used anaesthetic techniques (thiopentone induction 
with isoflurane maintenance, propofol induction with 
propofol-nitrous oxide {N20 } maintenance, and a total 
intravenous propofol-air/O 2 anaesthetic {TIVA}), on 
the incidence of  OCR and PONV in adults undergoing 
strabismus surgery. As a measurement of  clinical rele- 
vance of a difference between interventions we used the 
number-needed-to-treat method. The number-needed- 
to-treat is the reciprocal of  the absolute risk reduction 
and indicates how many patients are need to be treated 
in order to prevent one complication, s 

Methods 
We studied adults, age 18 to 86 yr, ASA physical sta- 
tus 1 to 3, scheduled for elective strabismus surgery. 
This study was approved by the local Human Study 
Committee. Written information was provided to the 
patients who gave written informed consent. 

One hour before surgery all patients received 7.5 mg 
midazolam po. On arrival in the anaesthetic room a 
peripheral venous line was inserted and all patients had 
the following standard monitoring equipment connect- 
ed: ECG, osciHometer, pulse oximetry, and peripheral 
neurostimulator. Patients were preoxygenated and 
received 10 ~ag.kg -1 atropine iv and 10 l~g.kg -I alfentanil 
iv. The patients were then randomly assigned (sealed 
and numbered envelopes) to one of three groups: (A) 
induction with 5 mg-kg -1 thiopentone iv followed by 
maintenance with isoflurane 1-1.5% and a N20 in O 2 
mixture (60:40%); (B) induction with 3 mg.kg -1 propo- 
fol iv followed by a continuous intravenous infusion of 
propofol 10-14 mg.kg-l.hr -1 and N 2 0 / O  2 (60:40%); 
(C) induction with 3 mg-kg -1 propofol iv followed by a 
continuous intravenous infusion of propofol 10-14 
mg.kg-l-hr -l and 02 in air (TIVA). In all groups 0.1 
mg-kg -1 vecuronium iv was given to facilitate tracheal 
intubation and lungs were ventilated using intermittent 
positive-pressure ventilation to keep end-tidal carbon 
dioxide between 32 and 45 mmHg. During surgery 5 

}ag.kg -1 alfentanil iv were given as necessary to keep 
blood pressure and heart rate within 20% of preinduc- 
tion values. Neuromuscular blockade was maintained 
with supplementary doses of  vecuronium. 

The horizontal component of  convergent or diver- 
gent squint was corrected with the classical recession- 
tucking operation. In cases of  convergent strabismus 
with an additional variable angle a retroequatorial 
myopexy according to the Cuppers technique modified 
by Polenghi was combined with the recession-tucking 
operation. A vertical component was corrected by 
surgery on the oblique muscles. 

A significant O C R  was defined as an acute 
decrease in heart rate of  20% associated with traction 
on an eye muscle. Treatment of  O C R  consisted of  
relief of  traction. I f  the heart rate still did not  return 
to baseline values, additional atropine, 10 pg.kg -1 iv, 
were administered. 

At the end of  surgery gastric contents were aspirated 
with a single lumen orogastric tube (one attempt) and 
neuromuscular blockade was reversed with 10 }ag-kg -l 
atropine and 20 }ag.kg -l neostigmine iv. Patients stayed 
in the recovery room for one hour and were then dis- 
charged to the ward. Patients' eyes were not covered in 
the postoperative period and they were allowed to drink 
upon request. Postoperative observations were made by 
nurses who were not aware of  the intraoperative group 
assignment. All episodes of postoperative nausea and 
vomiting (including retching) and time of  their occur- 
rence were recorded. Antiemetic rescue treatment con- 
sisted of  metoclopramide. Pain was treated with 
paracetamol and nonsteroidal anti-inflammatory drugs, 
or, if necessary, with morphine. Patients were dis- 
charged home the day after surgery. Telephone contact 
was made to determine the incidence of  PONV from 
discharge until 48 hr after surgery. 

Demographic and surgical data were compared 
among groups by one-way analysis of  variance and 
Student's test. Statistical significance and clinical rele- 
vance of  differences between anaesthetic teclmiques 
were evaluated using odds ratio and number-needed- 
to-treat. 6 Odds ratio estimates were calculated with 95% 
confidence intervals (95% CI). 7 Point estimates and 
95% CI of  the number-needed-to-treat were calculat- 
ed. 8 The cumulative incidence of postoperative nausea 
and vomiting was analysed for an early period (within 
six hours of  surgery) and a late period (within 24 hr). 
The early period was chosen to represent the maximtma 
time an outpatient would spend in a day case ualit. The 
late period represented the time patients spent in hospi- 
tal. Antiemetic efficacy was defined as absence of nausea 
or vomiting. A statistically significant improvement of  
one anaesthetic over another was assumed when the 
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lower 95% confidence limit of the odds ratio was >1. 
The number-needed-to-treat then indicated how many 
patients had to be exposed to this anaesthetic in order 
to prevent PONV in one of them, who would have 
vomited or would have been nauseated with the control 
anaesthetic. The same method was applied to analyse 
dichotomous OCR data but with presence of the brady- 
cardic event as an endpoint. The corresponding num- 
ber-needed-to-harm indicated how many patients had 
to be exposed to a particular anaesthetic technique in 
order to provoke at least one OCRin one of them, who 
would not have had a bradycardic reaction with control. 

Results 
One hundred and five adults were randomised. Eight 
patients were excluded from analysis. Two were oper- 
ated on by a surgeon who was not involved in this 
trial, postoperative data were missing in four, and two 
patients were operated on as outpatients. 

The final analysis, therefore, involved 97 adults. 
There was no difference in patient characteristics 
(Table I) or surgical data (Table II). All patients were 
operated upon by one of two staff surgeons equally 
distributed among the study groups. 

The incidence of OCR was generally low 
(13-22%), affected patients showed one or two brady- 
cardic episodes, and treatment with atropine was 
rarely necessary (Table IIIa). There was no difference 
in the incidence of the OCR between the propofol- 
N20 and the TIVA group. The risk of an OCR with 

propofol compared with thiopentone-isoflurane was 
of primary interest because of the known additional 
risk with propofol in children undergoing strabismus 
surgery. 9 We, therefore, compared the combined 
propofol OCR data with OCR data from the thiopen- 
tone-isoflurane group. The number-needed-to-harm 
point estimate for one OCR with combined propofol 
data compared with thiopentone-isoflurane was about 
17 (Table IIIb). 

There was a tendency towards a lower incidence of 
PONV with propofol with and without N20 com- 
pared with thiopentone-isoflurane (Table IVa). 
However, PONV event rates with either group were 
low, and no propofol group was statistically different 
from thiopentone-isoflurane. The number-needed-to- 
treat point estimates suggested that about 10 patients 
would have to be treated with either propofol tech- 
nique in order to prevent PONV in one of them who 
would have vomited or being nauseated with thiopen- 
tone-isoflurane (Table IVb). 

Postoperative morphine was given to two adults 
(none of them had PONV). Episodes of PONV 
between the 24th and 48th hours (after discharge) 
were reported in about 10% of patients, independent 
of anaesthetic technique (Table IVa). The latest 
episode of vomiting was reported after 40 hr. Several 
patients reported nausea up to the 48th hour. There 
was no difference between the delay until the first tol- 
erated oral intake between groups. There was no 
spontaneous report of intraoperative awareness. 

TABLE I Demographic data 

Isoflurane+ N20 Propofol+ N20 Propofol+ air/O 2 
32 29 36 

Sex (male/female): n 13/19 10/19 14/22 
Age (yr): 39 • 17 36 • 17 37 • 12 
History ofPONV: n (%) 3 (9) 8 (28) 2 (6) 
History of motion sickness: n (%) 6 (19) 7 (24) 6 (17) 

Mean • SD 

TABLE II Surgical data 

Isofl~rane+ N20 Propofol+ N20 Propofol+ air/O 2 
n 32 29 36 

Minutes of surgery: 52 • 19 50 • 15 48 • 18 
Alfcntanil dose (~tg/kg): 26 • 10 20 • 7 23 • 9 
Total number of muscles operated 
on: median (range) 2 (1--4) 2 (1-3) 2 (1-4) 
Bilateral surgery: n (%) 9 (28) 10 (34) 6 (17) 
Classical recession-tucking: n (%) 28 (88) 23 (79) 31 (86) 
Myopexy: n (%) 9 (28) 8 (28) 10 (28) 

Mean • SD 



Tram& et al.: ADULT STRABISMUS SURGERY 833 

TABLE III  Oculocardiac reflex (OCR) 

a. Absolute risk, number  of  episodes, and treatment 

n 

Isoflurane+ NaO Propofol+ N20 Propofol+ air/O 2 
32 29 36 

OCR: n (%) 
Episodes of  OCR: median (range) 
Treatment  o f O C R :  n (%) 

b. Number-needed-to-harm to produce an OCR in 

4 (13) 4 (14) 8 (22) 
1 (1-2) 1 (1) 1 (1-2) 
2 (6) 0 4 (11) 

one patient with propofol compared with thiopentone-isoflurane 

OR (95% CI) N N H  (95% CI) 

Propofol* vs thiopentone-isoflurane 1.5 (0.5-4.8)  16.8 (4.8-0o) 

O C R  = oculocardiac reflex = decrease in heart rate > 20% during traction on extraocular muscles. Patients received 10 pg-kg -t atropine iv 
at induction. 
OK = odds ratio; N N H  = number-needed-to-harm; CI = confidence interval; 
0o = infinity (negative value, indicating absence of  a difference between groups) 

* combined propofol-N20 and TIVA groups 

TABLE IV Postoperative nausea and vomiting 

a. Absolute risk, number  of  episodes, nausea and vomiting after 24 hr, rescue medication, and first oral intake 

Isoflurane+ N20 Propofol+ N20 
n 32 29 

Propofol+ air/O 2 
36 

Early nausea: n (%) 
Early vomiting: n (%) 
Late nausea: n (%) 
Late vomiting: n (%) 
Episodes of  vomiting: median (range) 
> 1 episode of  vomiting: n (%) 
P O N V  24-48  hr: n (%) 
Antiemetic rescue medication: n (%) 
First tolerated oral intake (hr): 

8 (25) 5 (17) 5 (14) 
7 (22) 3 (10) 3 (8) 
10 (31) 6 (21) 8 (22) 
8 (25) 3 (10) 6 (17) 
1 (1-3) 2 (1-3) 1 (1-2) 
5 (16) 2 (7) 1 (3) 
4 (13) 2 (7) 4 (11) 
5 (16) 1 (4) 2 (6) 
6.2 • 2 5.7 • 4.4 5.2 • 3.1 

b. Number-needed-to-treat  to prevent postoperative nausea and vomiting with propofol compared with thiopentone-isoflurane 

Endpoint  and Comparison 
Prevention of  early nausea 
Propofol-N20 vs thiopentone-isoflurane 
TIVA vs thiopentone-isoflurane 
Prevention of  early vomiting 
Propofol-N20 vs thiopentone-isoflurane 
TIVA vs thiopentone-isoflurane 
Prevention of  late nausea 
Propofol-N20 vs thiopentone-isoflurane 
TIVA vs thiopentone-isofiurane 
Prevention of  late vomiting 
PropofoI-N20 vs thiopcntone-isoflurane 
TIVA vs thiopentone-isoflurane 

oR (95% ci) NNT (95% C1) 

1.6 (0.5-5.3)  12.9 (3.6-0o) 
2.0 (0.6-6.8) 9.0 (3.3-0o) 

2.3 (0,6-8.8)  8.7 (3.4-0o) 
2.9 (0 .8-11)  7,4 (3.3-o0) 

1.7 (0.6-5.3)  9.5 (3.1-0o) 
1.6 (0.5-4.6) 11.1 (3.3-0o) 

2.7 (0.7-9.7)  6.8 (3.0-0o) 
1.7 (0.5-5.3)  12.0 (3.6-0o) 

TIVA = Propofol-air/O2; O R  = odds ratio; NNT = number-needed-to-treat;  CI = confidence interval; early nausea/vomit ing = within 
6 hr after surgery; late P O N V  = within 24 hr after surgery; vomiting included retching; 0o = infinity (negative value, indicating absence of  
a difference among groups). 
Mean • SD 

D i s c u s s i o n  
The aim of  this randomised controlled trial was to evalu- 
ate, in adults undergoing strabismus surgery, both the 
underlying risk of  OCR and PONV, and the effect of  
three currently used anaesthetic techniques on these 
complications. In paediatric strabismus surgery OCR and 
PONV are among the most common surgery- and 
anaesthesia-related complications. In these adults, how- 
ever, the absolute risk of both OCR and PONV was low 

with all anaesthetics. The cumulative incidence of  PONV 
with thiopentone-isoflurane was only about 30% after 24 
hr. This low event rate without antiemetic prophylaxis 
may be one reason why propofol with or without N20 
did not  show any difference compared with thiopentone- 
isoflur~me. These results suggest that it is not worthwhile 
to consider any antiemetic prophylaxis in this setting. 
This is particularly important because effective antiemet- 
ic treatment of  established PONV is available, l~ 
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It may be argued that this study had insufficient 
power to detect a difference between propofol and 
thiopentone-isoflurane, and that, therefore, more 
patients need to be randomised. The number-needed- 
to-treat point estimates for prevention of  PONV with 
propofol compared with thiopentone-isoflurane were 
about 10. An increased number of  analysed patients 
(i.e., an increase in the power of  this study) would 
almost certainly bring the lower and upper 95% confi- 
dence limits of  the number-needed-to-treat closer 
together. Eventually the upper limit would become pos- 
itive (and correspondingly the lower confidence limit of  
the odds ratio would be >1), indicating a difference 
between propofol and thiopentone-isoflurane. How- 
ever, it has to be assumed that the number-needed-to- 
treat point estimate would then still be close to 10, 
indicating that about 10 patients have to undergo a 
propofol anaesthetic to prevent nausea or vomiting in 
one of them who would have vomited or being nause- 
ated had he received a thiopentone-isoflurane anaes- 
thetic. Not  every clinician might consider this reduction 
in risk as a clinically relevant antiemetic effect. 

A propofol-TIVA regimen has been suggested for 
its supposed very low emetogenic potency. 2 There was 
no obvious difference between propofol-N20 and 
propofol-TIVA either. This most likely reflects the 
relationship between the low underlying risk of  vom- 
iting with N20 in this trial, indicated by the low event 
rate in the propofol-N20 group, and efficacy in 
decreasing the incidence of  vomiting in omitting 
N20. If  nobody is going to vomit with N20 there is 
nothing to gain by omitting it. ~ 

Bradycardic reactions due to the OCR were rare in 
these adults who received prophylactic atropine. 
There is strong evidence that propofol dramatically 
increases the risk of  O C R  in paediatric strabismus 
surgery compared with inhalational anaesthetics 
despite prophylactic anticholinergics. 9 Our data sug- 
gest that this is not the case in adults. 

The difference between the absolute risk of  OCR 
and PONV in adults undergoing 'strabismus surgery 
and the well documented risk of  both these complica- 
tions in children undergoing the same procedure is 
obvious. In the absence of  direct comparisons, how- 
ever, explanations must be speculative. We do not 
know if these differences are real age effects. There is 
experimental evidence suggesting that less relative 
bradycardia is observed in response to vasovagal 
manoeuvres with increasing age. ~2 Children are gener- 
ally thought to be at higher risk of  PONV than adults, 
although there is no good evidence to support this 
view. In an uncontrolled series of  patients from a plas- 
tic surgery ward, post-hoe subgroup analyses suggest- 

ed that children were at higher risk for PONV than 
adults. 13 If  there is a difference in the likelihood of  
PONV between younger and older patients it may be 
directly age-related or due to children specific surgical 
settings which entail a higher risk for PONV (such as 
ENT surgery, dental surgery and squint repair I4,Is) 
compared with adults. 

In summary, our data suggest that propofol with 
prophylactic atropine may be used safely in adults 
undergoing strabismus surgery. With thiopentone- 
isoflurane or propofol with or without N20 the risk of  
OCR and PONV was low and no differences were 
found between groups. 
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