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Comparison of Intraocular Pressure and Hemody-
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Abstract

Background: It is well accepted that intraocular pressure should be controlled during general anesthesia (G/A)
for intraocular procedures. This study was performed to compare the effects of the laryngeal and tracheal tubes
on intraocular pressure (IOP), mean arterial pressure (MAP) and heart rate (HR) during the course of G/A.

Methods: Eighty adult patients were randomly allocated to two groups for cataract surgery. Group A (n=40)
underwent laryngeal tube (LT) placement and group B (n=40) had tracheal tube (TT) insertion. Anesthesia was
induced by midazolam, fentanyl, propofol and atracurium and was maintained by propofol and 50% nitrous oxide
in oxygen. IOP, MAP and HR were measured before and 3 minutes after induction of G/A, 1 and 5 minutes after
tube placement, at the end of the operation, and 1 minute after extubation.

Results: The IOP at 1 minute after removal of the tubes was significantly higher in the TT group than the LT
group. The MAP at 1 minute and heart rate at 1 and 5 minutes after placement of the tubes were significantly
higher in TT group than the LT group.

Conclusion: In the course of G/A, using the same anesthetic agents such as propofol, and atracurium, LT had

better control than TT on IOP, MAP and HR.
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Introduction

Laryngoscopy and trached intubation are time-tested
methods to achieve the airway control in anesthesia
practice and resuscitation. However, this is associated
with significant sympathetic responses in the form of
hypertension and tachycardia following laryngo-
tracheal stimulation.*? Laryngoscopy and tracheal
stimulation are dso known to be associated with in-
crease in intraocular pressure (I0P)."* The laryngesl
tube (LT) airway is an aternative to endotrachesl
tube (TT) for artificial ventilation of the lungs in a
paralyzed patient. Insertion of LT does not require
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either visualization of the cords or penetration of the
larynx, making the placement easier and smoother
than TT and so provoking less sympathetic response
and release of catecholamines. To our knowledge,
this is the firgt study evaluating the effect of LT on
IOP and hemodynamic response. So, in this prospec-
tive study, the changes in IOP, mean arterial pressure
(MAP) and heart rate (HR) induced by TT were com-
pared with those due to LT placement while propofol
and atracurium were used for general anesthesia
(G/A) during cataract surgery.

Materials and Methods
After approval by Local Ethics Committee and ob-

taining informed consent, 80 patients (American So-
ciety of Anesthesiologists Physical Status I-11), aged
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50 to 75 years were scheduled to undergo dective
unilateral cataract surgery in Khalili Hospital, afili-
ated to Shiraz University of Medical Sciences, Shiraz,
Iran. The patients were randomly divided into two
groups using a closed envelope method. Patients with
positive history of diabetes melitus, hypertension,
ischemic heart disease, glaucoma and previous eye
operations were excluded. Similarly, those with con-
traindication to use either LT or TT placement, such
as those with mouth opening less than 3 cm, pharyn-
ged pathology, and with risk of regurgitation were
also excluded from this study. After arrival in opera-
tion theater, standard monitoring was started. All the
patients received 0.03 mg/kg midazolam (5-Exir
Broojerd, Iran), 1.5 pgr/kg fentanyl (Janssen Phar-
macutica NV Turnhoutseweg 30-B-2340 Beerse,
Belgium), and 1.2-1.5 mg/kg propofal (Lipuro 1% B.
Braun Messenger AG 34209 Médsungen, Germany)
intravenously and slowly, until loss of verbal contact.
Atracurium (Tracrium Blaxo welcome SPA Via A
Fleming 2 Verona, Itay) was administered (0.5
mg/kg) to provide muscle relaxation. Anesthesia was
maintained by propofol (50-100 pgr/kg/min) with
50% nitrous in oxygen. The patients were mechani-
caly ventilated by intermittent positive pressure ven-
tilation mode with 8-10 bresths/min and a tidal vol-
ume of 10 ml/kg during the surgery without air leak
to maintain norma end tidal CO2 concentration (35-
45 mmHg). End tidal carbon dioxide tension was
measured by a main-stream capnometer (Novametrix,

Laryngeal and endotracheal tube effect on IOP, MAP and HR

Cdifornia, USA).

Group A recelved controlled ventilation via LT
(Size 3 or 4) (VBM Medisintechnik GmbH, Ger-
many) and group B via TT (Supa Co., Iran). Three
minutes before induction of aneshesia, |IOP was
measured in the non-operated eye using applanation
tonometer (Tonopen XL, Richert, USA) after ingtilla
tion of 5% tetracaine (Sina Daru, Tehran, Iran) eye
drop. At the same time, HR and MAP were recorded.
Measurements of |1OP, MAP and HR were recorded
pre-induction, 3 minutes after induction, 1 and 5 min-
utes after placement of either tubes, then a the end of
operation, and 1 minute after remova of the tube.
Statistical comparison between the two groups was
performed using t test. A P vaue equa or less than
0.05 was considered significant. The power of study
was considered 90% and the confidence interval was
defined as 95%. The data analysis was performed by
SPSS software, version 15.0 (Chicago, IL, USA).

Results

There was no significant difference between the two
groups regarding demographic information and dura-
tion of operations (Table 1). The IOP changes are
summarized in Table 2 and shown graphicaly in Fig-
ure 1. At 3 minutes after induction, 1OP was signifi-
cantly lower than that in the pre-induction time in
both groups (P=0.05) and rose in both groups without

Table 1: Demographic data of patients and the duration of their operation (Values and a mean SD where appro-

priate).

Laryngeal tube Tracheal tube
Weight (kg) 70 (SD=16.8) 74 (SD=13.3)
Age (year) 63.75 (SD=8.85) 67.95 (SD=6.60)
Male:Female 23:17 18:22

Duration of operation (min)

25.45 (SD=10.8)

29.97 (SD=10.17)

Both groups have almost the same data

Table 2: Mean IOP (mmHg) during G/A in TT and LT groups.

Laryngeal tube Tracheal tube P value
mm Hg (SD) mm Hg (SD)

Base line (preinduction) 17.50 (3.68) 17.13 (4.3) 0.677

3 min after induction 9.60 ( 2.60) 9.75 (3.53) 0.83

1 min after insertion 12.70 ( 3.28) 14.48 (5.30) 0.08

5 min after insertion 11.98 (2.93) 12.83 (3.92) 0.28

End of operation 13.8 (3.71) 13.40 (4.22) 0.65

1 min after extubation 16.95 (3.81) 19.13 (5.30) 0.04

IOP decreases during G/A course but increases after extubation
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IOP decreases more in LT group during general anesthesia
A: Preinduction B: 3 minutes after induction C: 1 minute after insertion
D: 5 minute after insertion E: End of operation F: 1 minute after removal
Fig 1: Mean (SD) percentage change in intra-ocular pressure with tracheal tube and laryngeal tube airway.

any significant difference (P=0.83) later on. At 1
minute after remova of the tube, although 1OP in-
creased in both groups (Table 2), it was significantly
higher in the TT group (P=0.04). At this stage, in the
TT group, IOP was even higher than the pre-
induction value (P=0.03). The data were analyzed by
independent sample and paired tests. Changes in the
mean arteriad pressure and heart rate are shown in
Table 3, Figure2 and 3.

At 3 minutes after induction, MAP and HR were
significantly less than the preiinduction vaue
(P=0.05). MAP at 1 minute (P=0.001) and HR at 1
and 5 minutes (P=0.001 and P=0.01, respectively)
after placement of the tubes were significantly higher
in the TT group than the LT group. MAP decreased
during the course of anesthesia in both groups; at 1
minute after extubation, MAP was the same as pre-
induction value (P=0.99) in LT, but it was higher in
TT group (P=0.17). HR, dthough lower than pre-

induction value during G/A, increased above the pre-
induction period in both groups without any signifi-
cant difference (P=0.89) at 1 minute after extubation.

Discussion

G/A is dectively used by ophthalmologists for differ-
ent ocular surgeries and it is the best choice in opera-
tion of eyes with perforating ocular trauma, suspected
penetrating injuries or glaucoma. The usual method is
to use laryngoscope and endotracheal tube which can
stimulate the larynx and/or trachea. This local stimu-
lation can lead to sympatho-adrenal discharge (stress
response) and then a rise in IOP, HR and MAP.*?
Vaso- and venoconstriction due to adrenalin dis-
charge cause increased central venous pressure**
and resistance in trabecular meshwork of the eyes® that
leads to an increase in IOP. The use of anesthetizing

Table 3: MAP (mmHg) and HR (beat/min) during G/A in LT and TT groups. Values are expressed as mean SD.

L-T

T-T

Base line

3 min after induction
1 min after insertion
5 min after insertion
End of operation

1 min after extubation

101.1 (11.03)
76.28 (13.79)
83.98 (17.08)
87.63 (18.28)
88.75 (15.12)

101.15 (13.83)

101.50 (9.65)
78.13 (17.30)

100.45 (18.94)
90.68 (16.47)
86.00 (13.74)

105.00 (15.57)

HR

P value L-T T-T P value
0.89 70.85 (13.59) 75.38(13.31) 0.14
0.59 67.68 (11.43) 70.18 (10.25) 0.31
0.001 65.97 (12.29) 77.65(11.05) 0.001
0.44 63.90 (12.85) 70.50(10.94) 0.02
0.39 71.45 (15.96) 69.97 (12.03) 0.64
0.25 79.40 (15.04) 79.00 (11.95) 0.89

MAP decrases during G/A in both groups but more significantly in LT groups. HR decreased in both groups, more
sianificantlv in earlv episodes in LT aroup, and increased after extubation.
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MAP decreases in both groups although more significant in LT group
A: Preinduction B: 3 minutes after induction C: 1 minute after insertion
D: 5 minute after insertion E: End of operation F: 1 minute after removal
Fig 2: Mean (SD) percentage change in mean arterial pressure with tracheal tube and laryngeal tube airway.
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HR decreases during G/A, more significantly in LT group

A: Preinduction B: 3 minutes after induction C: 1 minute after insertion

D: 5 minute after insertion E: End of operation F: 1 minute after removal
Fig 3: Heart rate changes in laryngeal and tracheal tube groups.

agents like propofol was shown to cause about 30%
drop in IOP in regard to basdine but stress of en-
dotracheal intubation caused a rise in |OP, although
the value was below the basdine® So, hemodynamic
and 10P changes need to be controlled in some ways,
using, for example, laryngeal mask airway (LMA)
instead of tracheal tube, to have less sympatho-
adrenalin discharge. Holden et d ' Lamb et a.® and
Whitford et al.” showed that LMA a the time of
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placement and remova caused less change than en-
dotracheal tube on IOP. In our study, similarly, after
induction, both groups showed decreased IOP value
in respect to basdine. One minute after intubation,
again 10P increased to a lower leve than basdine in
both groups dthough it was more in TT group
(P=0.08). One minute after extubation, TT group had
IOP higher than LT group and even above the base-
line (P=0.03), which can be problem causing in eye
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surgeries especidly in traumaticaly lacerated eyes and
glaucomatous eyes. MAP dedined in both groups
(P=0.59) 3 minutes after induction in respect to basdine
(P=0.001). During G/A, MAP was lower than basdine
in al patients, but 1 minute after tube insertion TT
group had a MAP higher than LT group (P=0.001). Af-
ter extubation, TT group showed higher MAP but it was
not significant (P=0.25) in regard to LT group or base-
line (P=0.17). In other words, both techniques had well
controlled MAP during G/A course. HR was lower than
basdine levd in LT group but higher than basdine in
TT group a 1 minute after tube insertion. At 1 and 5
minutes after tube placement, TT group had, signifi-
cantly, higher HR than LT group (P=0.00 and P=0.01,
respectivedy). At 1 minute after airway extubation, both
groups showed increased HR (P=0.89); this increment
was significant in the laryngeal tube group (P=0.02) in
comparison with basdine vaue but not significant in
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