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aBStract

Background: Use of suxamethonium is associated with an increase in intraocular pressure 
(IOP) and may be harmful for patients with penetrating eye injuries. The purpose of our study 
was to observe the efficacy of dexmedetomidine for prevention of rise in IOP associated with 
the administration of suxamethonium and endotracheal intubation. Methods: Sixty-six American 
Society of Anaesthesiologists I or II patients undergoing general anaesthesia for non-ophthalmic 
surgery were included in this randomized, prospective, clinical study. Patients were allocated 
into three groups to receive 0.4 µg/kg dexmedetomidine (group D4), 0.6 µg/kg dexmedetomidine 
(group D6) or normal saline (group C) over a period of 10 min before induction. IOP, heart rate 
and mean arterial pressure were recorded before and after the premedication, after induction, 
after suxamethonium injection and after endotracheal intubation. Results: Fall in IOP was 
observed following administration of dexmedetomidine. IOP increased in all three groups after 
suxamethonium injection and endotracheal intubation, but it never crossed the baseline value in 
group D4 as well as in group D6. Fall in mean arterial pressure was noticed after dexmedetomidine 
infusion, especially in the D6 group. Conclusion: Dexmedetomidine (0.6 µg/kg as well as 0.4 µg/kg 
body weight) effectively prevents rise of IOP associated with administration of suxamethonium and 
endotracheal intubation. However, dexmedetomidine 0.6 µg/kg may cause significant hypotension. 
Thus, dexmedetomidine 0.4 µg/kg may be preferred for prevention of rise in IOP.
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introDuction

Emergency ophthalmic surgery poses a challenge 
to the anaesthesiologist as patients with penetrating 
eye injury often present with full stomach. These 
patients require rapid sequence induction and 
intubation without increasing the intraocular pressure 
(IOP). Suxamethonium, the most commonly used 
depolarizing muscle relaxant for rapid sequence 
airway management, increases the IOP.[1,2] Various 
methods have been used to attenuate the effects of 
suxamethonium on IOP. They include self-taming 

with small dose of suxamethonium, pretreatment with 
non-depolarizing muscle relaxant, use of nifedipine 
and nitroglycerin.[3]

Dexmedetomidine is a highly selective alpha-2 
adrenergic agonist that has IOP-lowering properties.[4,5] It 
has been approved as a short-term sedative for critically 
ill patients needing mechanical ventilation.[6] Some of the 
well-documented beneficial effects of dexmedetomidine 
are anxiolysis, sedation, analgesia and sympatholysis 
with minimal respiratory depression.[7] The elimination 
half-life of dexmedetomidine is 2–3 h, with a 
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context-sensitive half-time ranging from 4 min after a 
10-min infusion to 250 min after an 8-h infusion.[8] It has 
been observed that the rise of IOP with suxamethonium 
and intubation can be blunted with dexmedetomidine 
premedication.[9] The aim of this study is to determine 
the efficacy of 0.4 µg/kg and 0.6 µg/kg of intravenous 
(i.v.) dexmedetomidine for prevention of rise of IOP by 
suxamethonium and intubation.

methoDS

After obtaining the institutional ethics committee 
clearance and written informed consent, 66 adult 
patients of American Society of Anaesthesiologists 
(ASA) I or II undergoing elective non-ophthalmic 
surgeries under general anaesthesia were included in 
the study. Patients more than 60 years of age, having 
hypertension, obese (body mass index (BMI) >30), 
with raised IOP or any other ophthalmic disease 
were excluded from the study. Patients were also 
not included if they had any contraindication to 
dexmedetomidine, like haemodynamic instability, or 
were receiving any drug known to alter IOP.

All patients were randomly allocated into three groups of 
22 patients each to receive 0.4 µg/kg dexmedetomidine 
(group D4), 0.6 µg/kg dexmedetomidine (group D6) or 
normal saline (group C) i.v. as premedication.

On arrival in the operation theatre, multichannel 
monitors of Philips IntelliVue MP 20 with the facility to 
measure pulse-oximeter, non-invasive blood pressure 
(NIBP), ECG, temperature and respiratory gas monitor 
(RGM) were attached and baseline vital parameters 
of the patients were recorded. Topical lignocaine 4%, 
two drops in each eye was applied to the cornea and 
IOP was measured with a Schioetz tonometer (made in 
Germany) by an ophthalmologist who was unaware of 
the nature of the study.

Intravenous (i.v) cannulation was performed and 
0.1 ml/kg of study solution was administered by a 
syringe pump over a period of 10 min. The following 
solutions were prepared by an anaesthesiologist who 
was not involved in data recording:
Group D4 0.4 ml dexmedetomidine (40 mg) + 9.6 ml 

normal saline (each 1 ml of solution 
contains 4 µg dexmedetomidine)

Group D6 0.6 ml dexmedetomidine (60 mg) + 9.4 ml 
normal saline (each 1 ml of solution 
contains 6 mg dexmedetomidine)

Group C 10 ml normal saline

After pre-oxygenation for 3 min, patients were 
induced with a sleep dose of thiopentone sodium. 
Suxamethonium was administered at a dose of 
1.5 mg/kg to achieve muscular relaxation for 
intubation. After cessation of fasciculation, the trachea 
was intubated under direct vision laryngoscopy. The 
patient was excluded from the study if the trachea could 
not be intubated at the first attempt. After securing the 
airway, anaesthesia was maintained in all three groups 
with oxygen (33%), nitrous oxide (66%), isoflurane 
(1%), fentanyl citrate (1 µg/kg) and incremental doses 
of vecuronium bromide. The lung was ventilated 
to maintain the end tidal carbon dioxide partial 
pressure between 4.3 and 4.6 kPa. Decrease in systolic 
blood pressure (more than 30% below baseline) was 
recorded as hypotension and treated with crystalloids 
and phenylephrine. Bradycardia [heart rate (HR) 
<50 beats/min] was treated by i.v. atropine. These 
cases were also excluded from the study.

Mean arterial pressure (MAP), HR and IOP was 
recorded at the following time points:
T

1: Before premedication
T2: Five minutes after premedication
T3: Thirty seconds after thiopentone sodium
T4: Thirty seconds after suxamethonium
T5: One minute after intubation
T6: Two minutes after intubation
T7: Four minutes after intubation
T8: Six minutes after intubation

Sample size estimation was performed using power and 
sample size calculation software version 3.0 to detect a 
mean IOP difference of 30% between the study groups 
with alpha error 0.05 and beta error of 0.20. Minimum 
adequate sample size was 20 in each group. Power 
(0.9) analysis was based on the observation of previous 
studies,[9] which showed an average increase in IOP of 
6 mmHg after suxamethonium and intubation.

Data were presented in mean±SD. One-way ANOVA 
was used for analysis of differences in age, weight, 
duration of laryngoscopy, haemodynamic variables 
and IOP. A P-value <0.05 was considered statistically 
significant.

reSult

Two patients in the D6 group developed hypotension 
after administration of dexmedetomidine and were 
therefore excluded from study. One patient of the 
D4 group and two patients of the control group were 
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also excluded, as intubation could not be done on first 
attempt. Final tabulation was done on 61 patients.

There were no significant differences among the 
groups regarding age, weight, ASA physical status of 
the patients and duration of laryngoscopy [Table 1]. 
Baseline HR, MAP and IOP of the different groups 
were also comparable.

Decrease in IOP was observed in group D4 and group D6 
following dexmedetomidine injection (P<0.001). 
Following suxamethonium injection and endotracheal 
intubation, IOP increased in all the groups, but it 
dropped below baseline in the D4 and D6 groups. IOP 
was more than the baseline in the control group even 
after 6 min following intubation [Figure 1, Table 2]. 
After premedication with dexmedetomidine, decrease 
in HR was observed in both groups (P<0.01 and 
<0.001), while significant increase in HR was 
recorded following intubation in the control group 
[Figure 2] (P<0.001). Similarly, a fall in MAP following 
dexmedetomidine injection in the D4 and D6 groups 
and increase in MAP above the baseline following 
intubation in the control group was recorded [Figure 3].

DiScuSSion

Patients with penetrating eye injury may present with 
full stomach. Goal of anaesthesia in this scenario is 

to secure the airway by the rapid sequence technique 
without increasing the IOP. Although rocuronium, 
an intermediate acting non-depolarising muscle 
relaxant, provides good intubating condition after 
60–90 s, it is not preferred in patients with anticipated 
difficult airway.[10,11] Suxamethonium, the most 

Table 1: Demographic profile
Demographic 
profile

Group D4 
(mean±SD)

Group D6 
(mean±SD)

Group C 
(mean±SD)

Age (years) 38.65±7.01 36.9±8.4 38.13±6.7
Weight (kg) 53.1±6.32 53.55±6.47 55.87±5.99
ASA (I:II) 8:13 5:15 6:14
Duration of 
laryngoscopy (s)

8.45±1.7 8.3±1.9 9.0±1.6

P>0.05; ASA – American Society of Anaesthesiologists

Table 2: Changes in intraocular pressure (mmHg)
IOP Group D4 

(mean±SD)
Group D6 

(mean±SD)
Group C 

(mean±SD)
Before 
premedication

17.46±2 17.68±1.95 16.65±1.67

After 
premedication

14.55±1.79*** 13.96±1.79*** 16.36±1.78

After induction 13.02±1.45*** 12.35±2.12*** 14.32±1.85***
After 
suxamethonium

16.85±1.36 15.92±1.75** 19±2.12***

After intubation:
1 min 17.37±1.61 17.56±1.98 20.59±1.88***
2 min 17.06±1.55 16.78±2.216 19.56±1.98***
4 min 16.69±1.72 16.46±2.36 19.32±1.83***
6 min 16.9±1.73 17.04±1.95 18.75±1.75***

**P<0.01; ***P<0.001; IOP – Intraocular pressure; (mmHg)

Figure 1: Changes in intraocular pressure in group D4, group D6 and 
group C. Measurements were recorded before premedication (T1), 
5 mins after premedication (T2), 30 s after thiopental (T3), 30 s after 
suxamethonium (T4) and 1, 2, 4 and 6 mins after intubation (T5, T6, 
T7, T8). *P<0.001
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Figure 2: Changes in heart rate in group D4, group D6 and group C. 
Measurements were recorded before premedication (T1), 5 mins 
after premedication (T2), 30 s after thiopental (T3), 30 s after 
suxamethonium (T4) and 1, 2, 4 and 6 mins after intubation (T5, T6, 
T7, T8). *P<0.001
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0.6 µg/kg) premedication used in the present study 
was based on a previous trial.[9] They used 0.6 µg/kg of 
dexmedetomidine and observed significant fall of IOP. 
Higher doses of dexmedetomidine were associated 
with episodes of hypotension and bradycardia without 
further decrease in IOP.[19,20]

Reduction in IOP was noticed in this series following 
administration of dexmedetomidine in both groups 
(Gr D4 and Gr D6), which was again increased after 
administration of suxamethonium and intubation. 
However, it still remained less than the baseline value. 
Similar observations were recorded in a previous trial 
using 0.6 µg/kg of dexmedetomidine.[9] None of the 
previous workers used 0.4 µg/kg of dexmedetomidine in 
their series and hence related data is not available. Fall 
in IOP by 0.4 µg/kg and 0.6 µg/kg of dexmedetomidine 
was comparable in this series. Hence, both the doses 
are equally effective in attenuating the rise of IOP by 
suxamethonium and intubation.

Dexmedetomidine premedication also produced 
significant fall in arterial pressure and HR. Fall in MAP 
was more in the D6 group as compared with the D4 group. 
Two patients in Group D6 developed hypotension, 
treated by phenylephrine, and were excluded from 
the study. Hence, patients who received 0.4 µg/kg 
dexmedetomidine were haemodynamically more stable.

The present series also observed significant attenuation 
of pressure response related to laryngoscopy and 
intubation, which supports the statements made by 
previous workers.[21,22]

Thus, dexmedetomidine prevents the rise of IOP due 
to suxamethonium injection and intubation. However, 
haemodynamic stability is better maintained with a 
lower dose (0.4 µg/kg) of dexmedetomidine. Hence, 
use of dexmedetomidine premedication 0.4 µg/kg is 
desirable for prevention of rise in IOP.

concluSion

Dexmedetomidine prevents the rise in IOP associated 
with suxamethonium and intubation. Therefore, it should 
be used as a premedication before suxamethonium 
injection, where raised IOP is detrimental for patients.
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commonly used muscle relaxant for rapid sequence 
airway management, increases the IOP. Different 
methods have been used to attenuate the effects of 
suxamethonium on IOP with variable success rates.[12] 
The alpha-2 agonist, clonidine, has proved its efficacy 
in preventing rise of IOP by suxamethonium.[13,14]

Dexmedetomidine, a highly selective alpha-2 
adrenergic agonist, was approved by the Food and Drug 
Administration and introduced into clinical practice 
as an intensive care unit sedative and anaesthesia 
adjuvant in 1999.[15] Later on, it has been established 
that dexmedetomidine infusion produces ocular 
hypotension in rabbits with normal and elevated 
IOP.[16] Based on this observation, the present study 
was designed to attenuate suxamethonium-induced 
rise of IOP by dexmedetomidine premedication.

The effect of dexmedetomidine on the IOP may be 
due to its direct vasoconstrictor effect on the afferent 
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facilitate the drainage of aqueous humour by reducing 
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of IOP.[18]
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