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Abstract 

The use of the laryngeal mask was compared with tracheal intubatioa in 20 pa- 
tients who underwent intraocular ophthalmic surgery and received stand‘ardized an- 
aesthesia. The changes in intraocular pressure was significantly less in the LMA 
group at all time points after airway instrumentation. The change in mean arterial 
pressure was significant between the two groups but the heart rate changes were insig- 
nificant. The mean rate pressure product was significantly smaller in LMA group 
compared with ETT group after both insertion and removal. At the end of the proce- 
dure, a significantly higher percentage of patients tracheal tube coughed, reacted to 
head movement and suffered breath holding 0, < 0.05), as they also complained of 
postoperative sore throat (p < 0.01) more than patients with LMA. 

Introduction 

TRACHEAL intubation is performed rou- 
tinely during general anaesthesia in pa- 
tients undergoing intraocular surgery to se- 
cure a clear airway, to facilitate ventilation 
of the lungs and to allow good surgical ac- 
cess. 

However, intubation is associated with 
tachycardia, hypertension [l] and an in- 
crease in intraocular pressure [2]. Many 
techniques have been tried to attenuate this 
response but to date none has been suc- 
cessful [l]. 

The Brain laryngeal mask (LMA) has 
been shown to be an effective means of se- 

curing a clear airway in fasted patients for 
elective surgery [3]. Its insertion needs nei- 
ther visualization of the cords nor penetra- 
tion of the larynx, making placement less 
stimulating than tracheal intubation. There- 
fore, during insertion of the LMA there is 
less likelihood of a pressor response or 
coughing than with conventional tracheal 
intubation and as a consequence the in- 
crease in intraocular pressure may be di- 
minished. Similarly, at any depth of anaes- 
thesia. removal of LMA would be 
expected to be less stimulating than remov- 
al of tracheal tube. 

The aim of the present study was to as- 
sess the use of the Brain LMA and com- 
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part it with tracheal intubalion in patients 
who underwent intraocular ophthalmic sur- 
gery. 

Patients and Methods 

Twenty patients ASA grade I, 11, or 111 
scheduled to undergo intraocular ophthal- 
mic surgery under general anaesthesia, 
were studied after institutional approval 
and after obtaining informed consent. 

The patients were allocated randomly 
to one of two groups with equal numbers 
in each group; the laryngeal mask airway 
was used in group (1) while tracheal intu- 
bation was used in group (2). Patients with 
raised intraocular pressure were not stud- 
ied. All patients were prcmedicated with 
diazepam 0.2 mg/kg given orally 90 min- 
utcs before surgery. intraocular pressure 
was measured in nonoperated eye using a 
Perking hand held applanation tonometcr 
after instillation of 5% amethocaine drops 
and fluoresccin dye to the cornea from an 
impregnated strip. 

On arrival to the operating room, moni- 
toring was instituted. The ECG was moni- 
tored continuously and arterial pressure 
was measured at 1 minute intervals using a 
non-invasive arterial pressure monitor. 
Basclinc measurement of intraocular pres- 
sure was made when the patient arrived in 
the anaesthetic room. 

After determination of baseline data, 
the lungs were pre-oxygenated. Fcntanyl2- 
3 @kg was given and 1 minute later, an- 
aesthesia was induced with slow i.v. injec- 
tion of thiopcntone (sufficient to abolish 
the lash reflex). Intraocular pressure was 
measured immediately after induction of 
anaesthesia and allofcrin 0.2-0.3 mg/kg 
was administrated. Intraocular pressure 
was measured again immediately after in- 
scrtion of a laryngeal mask or tmcheal in- 

tubation. Controlled ventilation (mcchani- 
cal) was carried out. Anaesthesia was 
maintained with 1% end-tidal halothane 
and 60% nitrous oxide in oxygen. At the 
end of surgery neuromuscular block was 
antagonized with neostigminc 0.35 mg/kg 
and atropine 0.01 mg/kg. The patients then 
breathed 100% oxygen. Pre-extubation data 
were obtained. An eye bandage was ap- 
plied by the surgeon and extubation or re- 
moval of the laryngeal mask was carried 
out after satisfactory establishment of spon- 

taneous breathing. Post extubation reading 
of the intraocular pressure was taken and 
the development of coughing, straining or 
breath holding at termination of anacsthc- 
sia was recorded. 

Student’s t-test and chi-squared test 
wcrc used for the statistical analysis of the 
data. 

Results 

Patients characteristics are summarized 
in table 1. There were no significant differ- 
ences in demographic data, ASA class, or 
duration of anaesthesia between the 
groups. 

Tracheal intubation and placement of 
laryngeal masks were accomplished with- 
out difficulty in all patients. It was easy to 
ventilate the lungs of all patients, both 

techniques provided excellent surgical con- 
ditions. There were no complications in ex- 
tubation in all patients, 

The absolute values for intraocular 
pressure were not significantly different at 
any stage between the two groups because 
of the large scatter in baseline intraocular 
pressure (Fig. 1) except immediately after 
insertion of the laryngeal mask and endo- 
tracheal tube where the difference in intra- 
ocular pressure was significant. 

However, when the change from base- 
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line considered in each patient, significant 
differences were seen. Intraocular pressure 
increased in group (2) after intubation, 
whilst there was a small decrease in intra- 
ocular pressure in group (1); the difference 
between groups was significant (Fig. 2). 

was significant (Fig. 1). 

At the end of surgery, intraocular pres- 
sure was significantly greater in group (2) 
than in group (1) before extubation and ex- 
tubation was followed by a further increase 
in intraocular pressure in group (2), at 
which point intraocular pressure was sig- 
nificantly different from baseline (p < 
0.05). In group (I), the intraocular pressure 
was significantly less than post induction 
immediately after insertion. A slight in- 
crease occurs in the pre and post extuba- 
tion but the difference between the two 
groups was still significant (p< 0.05). 

Intraocular pressure in groups (1) and 
(2) were 12.49 (1.79) mmhg and 11.99 
(0.97) mmhg before induction anaesthesia, 
12.05 (1.90) mmhg and 11.74 (0.99) mmhg 
immediately after induction of anaesthesia 
and 11.82 (1.78) mmhg and 13.08 (1.22) 
mmhg after insertion of LMA or ETT re- 
spectively (Fig. 1). 

The mean arterial pressure changed 
from 95.6 (8.62) mmhg to 96.9 (10.20) 
mmhg on the placement of LMA and from 
98.9 (9.79) mmhg to 112.2 (9.19) mmhg 
after insertion of ETT (Fig. 3). Heart rate 
increased from 76.9 (11.96) beat/min. to 
93.1 (11.94) beat/min. after tracheal intu- 
bation; there was a slight increase from 
83.3 (12.94) beat/min. to 88.5 (10.180 
beat/min. after insertion of LMA (Fig. 4). 
The changes in mean arterial pressure be- 
tween the two groups were statistically sig- 
nificant after insertion of LMA and ETT. 
The changes in heart rate on induction of 
anaesthesia or insertion of the LMA or 
ETT were not statistically significant. 
Rate-pressure product (RPP) increased sig- 
nificantly after intubation in group (2), but 
showed a small, non-significant increase in 
group (1). The difference between groups 
was significant (p < 0.05). 

There were no significant differences 
between the groups in respect of intraocu- 
lar pressure mcasurcd before and immedi- 
ately after induction. The difference be- 
tween groups immediately after insertion 

No patient in the LMA group reacted to 
movement when the head was lifted for 
bandaging the eye at end of operation 
while 80% of patients in group (2) strained 
or coughed (p < 0.05) (table 2). 90% of in- 
tubatcd patients coughed, 50% held their 
breath at extubation while no patient in 
group (1) coughed or held his breath 0, 
~0.05). Post operative sore throat was re- 
ported by 30% of the patients in group (2), 
while no patient in group (1) complained 
of sore throat (p ~0.01). 

Table (1): Patients Characteristics Presented as Table (2): Frequency of Post-operative Compli- 
Mean (Standard Deviation). cations. 

Laryngeal Tracheal 
mask tube 

(n = IO) (n = 10) 

Males /females 4 16 317 
Age (years) 46 (19.1) 53.1 (10.8) 
Weight (kgms) 70.5 (11.4) 78.7 (11.9) 
Duration of an- 

aesth. (mins) 92 (18) 98 (21) 

Laryngeal Tracheal 
mask tube 

(n = 10) (n = 10) 

Reaction to head 
movement 0 8* 

Cough 0 9* 
Breath holding 0 5* 
Sore throat 0 3 ** 

* p<o.o5 ** p<O.Ol 
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Fig. (1): Intraocular pressure before induction 
of anaesthesia (pre-ind), after induction of 
anaesthesia (post-ind), after insertion (post- 
ins) of either a LMA+--oar E’Mk---a , be- 
fore extubation (pre-ext) and after extuba- 
tion (post-ext). Bars represent SD 

2 60’ ) , I I I I / I I II 
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606 

Pre-id. Post-id Post-ins. Pre-ext. Post-ext. 

Time of measurement Time of measurement 

Fig. (3): Mean arterial pressure before induction 
of anaesthesia (pre-ind), after induction of 
anaesthesia (post-ind) after insertion (post- 
ins) of tither a LMAS----*or ETT c----m, 
before extubation (pre-ext) and after extuba- 
tion (post-ext). Bars represent standard de- 
viation. 

Fig. (4): Heart rate before induction of anaes- 
thesia (pre-ind), after induction of anaesthe- 
sia (post-ind), after insertion (post-ins) of 
either a LMA +-----a or ETTm------m be- 
fore extubation (pre-ext) and after extuba- 
tion (post-ext). Bars represent standard de- 
viation. 

Discussion 

An excessive increase in intraocular 
pressure during intraocular ophthalmic sur- 
gery should be avoided; various factors 
which affect intraocular pressure have 
been discussed by Holloway [4]. Tracheal 
intubation is associated with a marked 
pressor response and increases in intraocu- 
lar pressure (51. The insertion of a Iaryn- 

. * . . . 
Post-ind. Post-ins. Pre-ext. ’ Post-ex 

Time of measurement 

Fig. (2): Mean (SEM) changes in intraocular 
pressure from post-induction (baseline) val- 
ues in the LMA ( m ) and ETT ( 
groups. (post-ins) after insertion, (pre-ext) 
pre-extubation and (post-ext) post extuba- 
tion. 

geal mask causes an attenuated pressor re- 
sponse [3] and less of an increase in intra- 
ocular pressure. 

In our study, although the absolute val- 
ues of intraocular pressure were not signifi- 
cantly different after intubation, the chang- 
es in intraocular pressure from baseline 
were highly significant. The values before 
extubation were surprising, as it is not 
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clear why the intraocular pressure should 
be increased in the ETT group, but less in 

the LMA group at this time. This may be 
the result of the residual effect of tracheal 
intubation throughout the operation. It is 
also possible that lightening of anaesthesia 
in both groups resulted in stimulation of 
sympathetic pathway by the presence of 
ETT in group (2), but not in group (1) be- 
cause of the better tolerance of the airway 
in group (1). 

The differences in systolic arterial pres- 
sure after intubation are in agreement with 
previous comparisons between the LMA 
and ETT, as are the minor differences in 
heart rate 111. Rate pressure product was 
significantly lower @ < 0.01) in the LMA 
group than the ETT group both after intu- 
bation and after extubation. The mean RPP 
exceeded 12000 in group (2) patients and 
this may bc important, as a RPP of this 
magnitude is associated with myocardial 
ischaemia 161. This is particularly relevant 
to ophthalmic surgery as many patients 
presenting for intraocular surgery are at 
risk of hypertension and ischaemic heart 
disease. 

Coughing may increase intraocular 
pressure to more than 50 mmHg 171 and 
should be avoided, particularly in patients 
with a perforating eye injury and immedi- 
ately after intraocular ophthalmic surgery. 
The frequency of coughing at extubation in 
group (2) was high (90%), while no patient 
coughed at any time under anaesthesia or 
at the removal of a laryngeal mask. Hold- 
en, et al. 171 also reported an increased fre- 
quency of coughing during extubation 
compared with the removal of laryngeal 
mask, inspite of the use of topical ligno- 
Caine. Deeper anaesthesia at the time of ex- 
tubation could have prevented coughing, 
but it would have resulted in delayed re- 

covcry and compromised airway. Post- 
operative sore throat has been reported in 
up to 30% patients of after tracheal intuba- 
tion while no patient in the laryngeal mask 
group complained of sore throat. 

In conclusion, in appropriate patients 
the LMA is an acceptable technique for in- 
traocular surgery offering advantages in 
terms of intraocular pressure and cardio- 
vascular stability compared with tracheal 
intubation. The laryngeal mask is not rec- 
ommended in patients with full stomach, a 
history of hiatus hernia or reflux, or bron- 
chitis as aspiration of gastric content re- 
mains a hazard 181. 

The principal theoretical disadvantage 
of the laryngeal mask airway is that airway 
may be compromised unexpectedly during 
the procedure whilst the eye is open. This 
has not been reported, and the potential 
risk of loss of airway control during anaes- 
thesia with the LMA requires further eval- 
uation. 
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