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Abstract:  Background: Prevention of rise of intraocular pressure (IOP) is essential in patients undergoing
surgery for perforating eye injuries. Granisetron is a potent antiemetic can be used to prevent nausea and
vomiting in perforated injuries. Aim: to study the effect of Granisetron when given IV on IOP. Methods:
A randomized double-blind, placebo-controlled study of 60 patients undergoing strabismus surgery. Patients
are divided into 2 groups, (group C) received normal saline or (group G) received Granisetron 1 mg 5 min.
before induction. Intraocular pressure was measured for 5 readings by Perkin Applanation Tonometer.
Results: there is insignificant decrease in IOP in (group G) after Granisetron. IOP decreased in both groups
significantly after Thiopentone and increased also significantly after Succinylcholine administration and
intubation. The measurements were comparable in all groups at all times. Conclusion: Granisetron doesn’t
cause any significant change in I.O.P nor does it influence the changes in I.O.P during anesthesia and
intubation so it can be used safely in perforated eye injuries.
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INTRODUCTION

Open eye injury represents an overlasting dilemma
for the anesthetist and ophthalmologist. Prevention of
rise in intra-ocular pressure (IOP) is essential in patients
undergoing surgery for perforated eye injuries as any
rise in IOP can result in damage to the eye and loss of
vision[1]. Granisetron is a commonly used antiemetic
drug that proved to prevent and treat post operative
nausea and vomiting in Ophthalmic or ENT surgery[2].

However, its effect on IOP is unknown.
Consequently, this study was undertaken to ascertain the
effects of I.V Granisetron on IOP that occurs after
administration of Succinylcholine and tracheal intubation
Design: Randomized prospective double-blinded,
placebo controlled study.
 
Patients Methods: After obtaining institutional review
approval and informed consent, a randomized, placebo-
controlled, double blind study was done. Sixty patients
ASA class I-II, aged 18-40 years undergoing elective
strabismus surgery under general anesthesia. Patients
who have received any antiemetics prior to surgery and
those with any eye pathology or previous surgery on the
eye were excluded from the study. 

The patients were premedicated with 5-10 mg of
Diazepam orally the night before and on the morning of
surgery. The patients were divided into 2 groups; the
first group (group C) received 2 ml normal saline, the

second group (group G) received 1 mg Granisetron
intravenously 5 min before induction of anesthesia. The
number of patients in each group was 30 patients.
Anesthesia and muscle relaxation were achieved with
Thiopentone 3-5 mg kg-1 and Succinylcholine 1.5 mg kg-

1. Anesthesia was maintained with 1% Isoflurane and
lungs were ventilated to normocapnia with 100% O2. 

IOP was measured using a calibrated Perkins
Applanation Tonometer by a blind observer in both eyes
after instilling 4% Lignocaine topically, with the patients
in supine position. Topical antibiotic drops were instilled
after the first measurements. Five readings for IOP were
taken. Baseline IOP was measured then Granisetron or
saline was administered IV, then 5 minutes later IOP
was measured. Anesthesia and muscle relaxation were
achieved and IOP was measured immediately before
intubation then 2 minutes and 5 minutes after intubation.
  
Statistical Analysis: The parametric data were
expressed as mean ± SD and compared between the two
groups using Student's t-test. Data within each group
was compared with the baseline values and analyzed
using repeated measures of ANOVA and Tukey's test.
A p value < 0.05 was considered as significant.

Results: The demographic and clinical data such as
patients age, gender weight, physical status, duration of
anesthesia and surgery, number of muscle operated on
were similar among all groups (Table 1).



J. Appl. Sci. Res., 6(8): 1215-1217, 2010

1216

1 = before administration of test drug; 2 = 5 minutes after drug; 3 = after Thiopentone, before intubation; 4 = 2
minutes after intubation ; 5 = 5 minutes after intubation. 

Fig. 1: Graphical presentation of IOP changes.

Table 1: Demographic and clinical Data.
Parameters Control (n = 30) Granisetron (n = 30)
Age 33.2±10.5 32.6±8.0
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Weight 60.3±14.1 61.8±12.1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Gender (M:F) 12:18 14:16
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
ASA status 1/II 28/2 29/1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Duration of anesthesia 65.8±16.6 65.3±15.8
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Duration of surgery 50.0±16.7 50.3±15.5
No. of muscles 
1 6/30 5/30
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 18/30 22/30
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 4/30 2/30
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 2/30 1/30
Age, weight, anesthetic and surgical times were presented as the mean ± SD. ASA physical status, sex and number of muscle operated on were
presented as the number of children. The demographic and clinical data were comparable in all groups. 

Table 2: Mean±SD values IOP at various time of observation 1 = before administration of test drug, 2 = 5 minutes after test drug, 3 = after
Thiopentone, before intubation, 4 = 2 min after intubation 5 = 5min after intubation. 

I.O.P (mm Hg) 1 2 3 4 5
Control (C group) 12.5±1.7 12.3±1.6 7.4 ± 2* 16.2±2.3* 14±2.1*
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Granisetron 12.7±1.7 11.8±1.6 7±1.5* 15.6±2.7* 13.6±2.6*
(G group)
*P < 0.01 within group comparison with the base line

Intraocular pressure was measured in both eyes and
the mean of the two reading was taken for statistical
analysis. The IOP was comparable in the two groups in

all times even after Thiopentone injection or after
tracheal intubation. There is an insignificant decrease in
I.O.P compared to the base line after administration of
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test drug. But after Thiopentone injection the IOP
decreased from the base line significantly (P< 0.01) in
both groups. 

The IOP increased 2 minutes after tracheal
intubation and the increase was also present 5 minutes
after tracheal intubation and was statistically significant
in both groups (P < 0.01).

Discussion: Anesthesia for a patient with open eye
injury usually involves administration Metoclopromide
20-30 min before induction of anesthesia which proved
to be associated with increased in I.O.P[3] So,
Metoclopromide should not be given before induction of
anesthesia in patients with perforating eye injuries as it
may lead to lass of intraocular contents. Droperidol also
proved to have several side effects especially in old
patients as it causes hypotension, post operative
drowsiness and confusion in elderly patients[4]. 

Granisetron proved to reduces the incidence of
vomiting and has a severe antiemetic effect as it acts at
the area postrema and the nucleus tractus solitarius
which contain a number of 5-HT3 receptors with
demonstrated antiemetic effect[5,6].

In a comparison between the antiemetic effect of
Granisetron  and  Metoclopromide;  it  was  found  that

Granisetron is as effective as Metoclopromide in
short term, but it has an effect sustained for 24h[2]. In
another study it was found that Granisetron lacks the
sedative, dysphoric and extrapyramidal side effects
associated with Droperidol and Metoclopromide. They
also states that it was relatively free of adverse effects[7].

The effect of Granisetron on IOP which is unknown
was studied. It was observed that IOP decreased after
injection of Granisetron and this decrease was
insignificant. Also the IOP values after saline and
Granisetron were comparable at all points of
observation. As expected there is a significant decrease
in IOP after Thiopentone injection in both groups and
that the administration of Succinylcholine and intubation
resulted in significant increase in IOP in both groups. 

However the post-intubation IOP was comparable in
the two groups indicating that Granisetron did not affect
the increase in IOP occruing after Succinylcholine and
intubation. Succinylcholine causes a transient increase in
IOP. On the other hand there is no clinical reports of
eye damage, loss of vitrous or other complications in
open eye injury associated with Succinylcholine[8]. 

In conclusion, the IOP appears to be nearly stable
following IV administration of Granisetron before
induction of anesthesia and it does not influence the
changes in IOP associated with anesthesia and tracheal
intubation. So we suggest that it can be used safely for
prevention and treatment of vomiting in patients in who
it is essential to minimize changes in IOP such as
perforating eye injury. 
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