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INTRODUCTION

Peribulbar anesthesia was developed in 1986 by Davis and Mandel 
and has been replacing retrobulbar and general anesthesia for 
ophthalmologic surgeries because it has a lower incidence of 
adverse events [1]. The use of regional anesthesia for vitreoretinal 

surgeries has become an established and safe technique, and 
if compared to general anesthesia, it is associated with a lower 
incidence of respiratory and hemodynamic complications, greater 
postoperative analgesia and a lower incidence of nausea and 
vomiting [2].

ABSTRACT
Objective: The study evaluated the influence of clonidine on Intraocular Pressure (IOP), quality of the block and postoperative 
analgesia, as an adjunct to peribulbar block for vitreoretinal surgery.

Methods: Randomized, double-blind clinical trial, approved by the Research Ethics Committee, with 62 adults undergoing 
vitreoretinal surgery, under peribulbar block. They were randomly assigned to 2 groups: Control (0.875% ropivacaine) and 
Clonidine (0.875% ropivacaine+1 µg/kg clonidine). Ocular Anesthetic Scoring System, Ramsay sedation score, IOP and 
hemodynamic parameters were checked before, 5, 10 and 20 minutes after peribulbar block. Degree of akinesia (Nicoll Score) 
was tested 10 minutes after the block. Postoperative analgesia was assessed 30 minutes after surgery and 24 hours after block. 
Statistical analysis by Student’s t test or Mann-Whitney U test, according to the type of variable.

Results:  Groups were similar regarding demographic variables, length of surgery, hemodynamic parameters, akinesia, sedation 
and analgesia 30 minutes after surgery. A lower IOP was observed in the Clonidine group compared to the Control at 5, 10 
and 20 minutes. The reduction in IOP may be due to the vasoconstrictor effect of clonidine in the ciliary vessels, decreasing 
the production of aqueous humor. There was no arterial hypotension, which could contribute to this finding. With the 
addition of clonidine to the block, there was a lower frequency of pain complaints and less pain intensity, corroborating 
previous studies that found improvement in postoperative analgesia. There were no adverse effects.

Conclusion: Clonidine 1 µg/kg associated with 0.875% ropivacaine in peribulbar block for vitreoretinal surgeries reduces 
IOP, the frequency of pain complaints and pain intensity, without causing side effects.
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Clonidine, a centrally acting α2 adrenergic receptor agonist, was 
synthesized in 1960. Because of its analgesic and sedative effect, 
it began to be used in the 1990s as a pre-anesthetic medication, 
in general anesthesia and spinal blocks. Its selectivity for α /
α1 receptors is 220/1. It has the ability to decrease sympathetic 
activity and reduce the release of norepinephrine, decreasing 
perioperative myocardial ischemia and postoperative mortality 
in cardiac patients undergoing non-cardiac surgery. Studies have 
shown that when added to the local anesthetic in peripheral 
blocks, it improves and prolongs the duration of anesthesia [3-6].

Some studies suggest that the use of clonidine in ophthalmic 
blocks may reduce the intraocular pressure (IOP), the latency, 
increase the time of analgesia, and greater hemodynamic stability 
during the procedure, particularly in relation to blood pressure 
[7-12].

The mechanisms involved in the reduction of IOP are the 
vasoconstriction of efferent arterioles in the ciliary process and 
the increase in water drainage, secondary to the decrease in 
sympathetic vascular tone. 

There are few studies evaluating the effect of clonidine associated 
with ropivacaine in peribulbar block for vitreoretinal surgery. 
Therefore, the present study aimed to evaluate the influence of 
the addition of clonidine to ropivacaine in peribulbar block on 
intraocular pressure, quality of the block, postoperative analgesia 
and the occurrence of side effects.

METHODOLOGY

This is a controlled, randomized, prospective, double-blind 
clinical trial, performed at the University Hospital of Brasília, 
with patients undergoing elective vitreoretinal surgeries, on 
an outpatient basis. The study only started after its approval 
by the Research Ethics Committee of the Faculty of Health 
Sciences of the University of Brasília under approval protocol 
No. 27099614.1.0000.0030; all participants signed the Free and 
Informed Consent Form and it is in line with the Declaration of 
Helsinki.

It was estimated that, for the study to have 80% power to test 
the hypothesis at a 5% significance level and considering a 50% 
prolongation of analgesia time in the clonidine group, at least 
16 patients in each group would be needed. It helped in the 
calculation of the sample size previous works that used similar 
techniques. The patients were divided into two groups, named 
Clonidine and Control. Randomization was performed using a 
barcode generated by a telephone application, in swapped blocks 
of two patients. The confidential allocation was maintained by 
means of a sealed brown envelope.

Participants who met the following criteria were considered 
eligible: age between 18 and 79 years, physical status I or II 
according to criteria of the American Society of Anesthesiologists 
(ASA), and candidates for elective vitreoretinal surgery under 
peribulbar block who agreed to participate in the study. Patients 
with known allergies to local anesthetics or clonidine, orbital 
abnormalities, abnormal eye movement, diseases with increased 

IOP, chronic cough, chronic use of clonidine, anticoagulant 
therapy and inability to understand the study information were 
excluded.

After admission to the outpatient surgical center, pre-anesthetic 
evaluation was performed. At this stage, the participants eligible 
for the study and who agreed to participate were provided 
information such as sex, education, age, weight, height, 
clinical comorbidities (diabetes mellitus and systemic arterial 
hypertension) and physical status according to ASA.

After peripheral venipuncture with a 22 G catheter, a nasal catheter 
was installed to administer oxygen with a flow rate of 2 L/min and 
pre-anesthetic medication (midazolam 1 to 2 mg and fentanyl 20 
to 30 µg). Continuously monitored electrocardiography (ECG), 
Heart Rate (HR), Non-Invasive Blood Pressure (NIBP) and 
Peripheral Arterial Oxygen Saturation (SpO ) were performed 
on all patients.

Sedation to perform peribulbar anesthesia was provided with 
propofol (0.4 mg/kg). Peribulbar block was performed, with a 20 
G needle, through double puncture (inferolateral and medial), by 
an anesthetist who was unaware of the solution’s content. The 
total volume administered was 8 mL, 5 mL in the inferolateral 
puncture and 3 mL in the medial puncture. The solutions were 
prepared by a researcher not involved in the execution of the 
block and in the evaluation of the groups. The clonidine group 
received peribulbar block with 7 mL of 1% ropivacaine associated 
with 1 mL of a solution containing 1 µg/kg of clonidine (0.875% 
ropivacaine solution). The control group with a 7 mL solution of 
1% ropivacaine combined with 1 mL of distilled water (0.875% 
ropivacaine solution). Immediately after peribulbar block, 
all patients received 40 mg of tenoxicam intravenously, as a 
complement to postoperative analgesia [13].

In this study, postoperative analgesia was assessed as the primary 
outcome, assessed by the visual analogue pain scale (VAS), 
with scores ranging from 0 to 10 (0=no pain, 1-2=mild pain, 
3-7=moderate pain, 8-10=severe pain, 10=unbearable pain). The 
analgesia enquire was carried out 30 minutes after the end of the 
surgery and 24 hours after the block      telephone contact. The 
need for supplementary analgesia in the postoperative period was 
questioned during telephone contact.

Secondary outcomes were considered as sedation level using the 
Ramsay Sedation Scale, which ranges from level 1 (anxious or 
agitated patient) to level 6 (without response to stimulus); ocular 
motor and sensory function, using the Ocular Anesthetic Scoring 
System-OASS scale, which takes into account motor and sensory 
activity, with a score from 0 (poor) to 14 (good); Intraocular 
Pressure (IOP) assessed using a digital applanation tonometer 
(Tono Pen®); degree of akinesia was performed using the Nicoll 
score, in which the eyeball is schematically divided into quadrants 
and the motor block in each quadrant evaluated with a gradation 
of 0 to 2 points (0=complete movement, 1=partial movement and 
2=absence of movement), the intensity of the motor block of the 
extrinsic musculature of the eyeball is given by the sum of the 
quadrants, varying from 0 to 8: the block with a score greater 
than 6 is appropriate. In cases of inadequate motor block after 10 
minutes, the surgeon supplemented the block, and the patients 
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were excluded from the study. In addition, the occurrence of 
adverse effects, such as bradycardia (decrease in heart rate greater 
than 20% of the values before the block), arterial hypotension 
(defined as a decrease in mean arterial pressure above 20% of 
the values before the block) and hypoxia (SpO

2
<90% in room 

air) during operation. All data were recorded in four moments: 
before (T

0
), 5 (T

5
), 10 (T

10
) and 20 (T

20
) minutes, respectively after 

peribulbar block. The surgeries were performed by medical retina 
specialists and the blocks were performed by anesthesiologists 
with expertise in the technique [14-16].

Statistical analysis was performed using a commercially available 
statistical software package (SPSS for MAC, V.22.0, IBM-SPSS, 
Chicago, Illinois, USA). To evaluate the sample distribution, a 
Kolmogorov-Smirnov test was used. For the analysis of quantitative 
variables that showed normal distribution, Student’s t test was 
used to compare groups, otherwise the Mann-Whitney U test 
was used. To compare the proportions of qualitative categorical 
variables, the chi-square test ( ). Statistical significance was 
considered with p<0.05.

RESULTS

Sixty-four patients were considered eligible and all agreed to 
participate. Two patients were excluded (one using anticoagulant 
and one who had abnormal eye movement). Sixty-two patients 
were evaluated and underwent peribulbar block for vitreoretinal 
surgery (Figure 1). Baseline demographic and clinical 
characteristics of patients are shown in Table 1.

There was no significant difference between the groups regarding 
sedation and the quality of the block. In all patients, the 
maximum degree of motor block (Nicoll=8) was reached within 
the first 10 minutes, regardless of the addition of clonidine to the 
local anesthetic. Lower IOP values were found in the Clonidine 
group compared to the Control group at times 5, 10, 20 minutes 
(p<0.05), demonstrating that the addition of clonidine to the 
local anesthetic promoted a significant reduction in IOP (Table 
2). Still in the same table, HR, systolic (SBP) and diastolic (DBP) 
blood pressure, SpO₂, there was no statistical difference between 
the groups. No patient had hemodynamic changes.

Figure 1: CONSORT flowchart.

Table 1: Baseline characteristics of patients undergoing peribulbar block in vitreoretinal surgeries comparing the addition of clonidine with control.

Features
Groups

p-value
Control (n=31) Clonidine (n=31)

Demographic   

Sex  0.57*

Male 21 (34%) 18 (29%)

Female 10 (16%) 13 (21%)

Age (years) 54.6 ±15.1 53.9 ± 14.6 0.86 †
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Weight (Kg) 68.9 ± 10.5 68.1 ± 10.4 0.73 †

Height (cm) 166.2 ± 6.5 166.1 ± 7.8 0.93 †

Clinical

Physical State (ASA) 0.79*

I 13 (21%) 12 (20%)

II 18 (29%) 19 (30%)

IOP (mmHg) 21.26 ± 9.7 17.35 ± 6.5 0.07 †

SBP (mmHg) 140.65 ± 22.7 136.13 ± 20.7 0.41 †

DBP (mmHg) 83.9 ± 13.4 81.5 ± 11.9 0.47 †

HR (bpm) 73.6 ± 10.7 74.9 ± 14.6 0.68 †

SpO
2
 (%) 98.9 ± 1.5 98.1 ± 1.9 0.06 †

Ramsay 2 2 0.15 ‡

OASS 0 0 1.00 ‡

Surgical time (min) 133.4 ± 53.2 118.8 ± 59.3 0.31 †

Table 2: Clinical characteristics among patients undergoing peribulbar block in vitreoretinal surgeries comparing the addition of clonidine with control. 

Clinical characteristics
Groups

p-value
Control (n=31) Clonidini (n=31)

IOP (mmHg)    

T5 29.4 ± 12.9 23.8 ± 7.3 0.04 †

T10 25.8 ± 11.8 20.2 ± 6.6 0.02 †

T20 25.8 ± 11.8 17.7 ± 5.0 0.01 †

SBP (mmHg)    

T5 125.9 ± 23.2 121.94 ± 15.2 0.41 †

T10 125.1 ± 22.7 118.7 ± 14.3 0.19 †

T20 124.2 ± 20.5 118.0 ± 13.2 0.16 †

DBP (mmHg)    

T5 77.3 ± 12.9 74.3 ± 11.6 0.34 †

T10 76.4 ± 12.2 72.3 ± 10.8 0.16 †

T20 76.7 ± 11.4 71.9 ± 11.9 0.11 †

HR (bpm)    

T5 70.3 ± 10.4 72.8 ± 11.4 0.36 †

T10 69.6 ± 10.6 70.6 ± 12.6 0.74 †

T20 69.5 ± 10.2 70.5 ± 13.4 0.76 †

SpO  (%)    

T5 98.2 ± 1.7 98.1 ± 1.6 0.76 †

T10 98.8 ± 1.3 98.6 ± 1.4 0.65 †

T20 99.2 ± 1.2 98.7 ± 1.4 0.14 †

Ramsay    

T5 4 3 0.18 ‡

T10 3 3 0.20 ‡

T20 3 3 0.91 ‡

OASS    

Note: Data are presented in absolute and relative frequency (%); mean ± standard deviation and median, when applicable. *Statistical analysis 
performed using the 2 test; † Statistical analysis performed with the Student t test; ‡ Statistical analysis performed with the Mann-Whitney U test; 
ASA, physical state according to criteria of the American Society of Anesthesiologists. 

SpO : Oxygen Saturation2

in the blood; OASS: Ocular Anesthetic Scoring System. 
IOP: Intraocular Pressure; SBP: Systolic Blood Pressure; DBP-: Diastolic Blood Pressure; HR: Heart Rate; Abbreviations:
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There was no difference between the groups regarding 
postoperative analgesia 30 minutes after the block (p=0.53). 
In total, 22 patients reported pain 24 hours after the block, 
requiring the use of analgesics. Of these, 15 (68%) belonged to 
the control group and 7 (32%) to the clonidine group (p=0.03). 
Pain intensity was considered moderate (score 3 to 7) or intense 
(score 8 to 10) by 9 (82%) patients in the control group and by 
only 2 (18%) in the clonidine group (p=0.02). Based on these 
data, the statistical analysis showed a higher frequency of pain 
complaints and higher pain scores in the control group.

DISCUSSION

Since its creation in 1986 by Davis and Mandel, peribulbar 
block has become an important and safe option for performing 
anesthesia in ophthalmic surgeries.

Ropivacaine is a local anesthetic with characteristics suitable for 
use in peribulbar anesthesia. It has a short latency, promotes 
sensitive anesthesia and intense motor block, maintains 
intraocular pressure and presents a lower risk then bupivacaine 
for triggering toxic effects on the cardiovascular system [13].

In ophthalmic surgery, the α -agonist clonidine was initially used 
as an oral pre-anesthetic medication, resulting in a reduction in 
intraoperative stress and IOP [2].

Some studies have evaluated the action of clonidine on eye blocks. 
Most combined clonidine with local anesthetics for peribulbar 
block in cataract surgeries. Doses of clonidine between 0.5 µg/kg 
and 2 µg/kg were used. They found no difference between groups 
with regard to pain, sedation, satisfaction, akinesia, IOP and 
postoperative analgesia scores. However, other studies have found 
a reduction in IOP and latency time, prolongation of anesthesia, 
analgesia and akinesia, sedative effect, without increasing the 
frequency of adverse events. For some authors, clonidine 1 µg/
kg is the ideal dose to prolong analgesia and anesthesia, without 
causing side effects.

Cataract surgery is recognized as a non-painful procedure. 
Vitrectomy is considered a procedure of longer duration and 
painful stimulus and, therefore, the effectiveness of clonidine 
is better evaluated in this condition. There are few studies 
evaluating the effects of clonidine in retinal surgery.

Some studies have associated 1 mg/kg of clonidine to the solution 
of local anesthetics (lidocaine and bupivacaine) with adequate 
analgesia in 85% of patients, with only 15% of patients needing 
subtenonian supplementation. In another study, they added 0.5 
µg/kg of clonidine to a mixture of lidocaine and bupivacaine in 
retrobulbar block for Vitrectomy: clonidine reduced postoperative 
pain and prolonged analgesia. Retrobulbar block requires less 
volume of local anesthetic and probably less dose of clonidine, 

since the medication is deposited closer to the target nerves. This 
may explain the effectiveness of the lowest dose of clonidine [17].

Most of the studies cited found an increase in the duration of 
anesthesia and postoperative analgesia. In the present study, no 
difference in analgesia was observed 30 minutes after surgery. 
The use of ropivacaine, a long-lasting local anesthetic, may have 
masked the effect of clonidine on prolonging the duration of 
analgesia right after surgery. In previous studies, combinations of 
local anesthetics with shorter duration of action than ropivacaine 
were used. In addition, the sample for this study was calculated 
based on previous studies that did not use active control. 
Complementary administration of tenoxicam for postoperative 
analgesia may require a larger sample to reveal the difference. In 
this study, there was a lower frequency of pain complaints in the 
group that received clonidine, which may be due to its analgesic 
effect. It was possible to demonstrate that among patients who 
reported pain, those who did not receive clonidine had higher 
pain scores. 

Clonidine is known to decrease IOP. The reduction in IOP 
may be due to the vasoconstrictor effect of ciliary vessels by 
stimulating postsynaptic α  receptors distributed in the eyes, 
decreasing IOP by reducing the production of aqueous humor 
and increasing uveoscleral flow. Another possibility is that 
arterial hypotention, which can be caused by the administration 
of clonidine, can contribute to the reduction of IOP. Clonidine 
can affect blood pressure due to its action at multiple sites in the 
CNS (nucleus of the solitary tract and locus coeruleus), spinal 
cord and peripherally. Imidazoline receptors are also involved in 
the hypotensive effects of clonidine [18,19].

In the present study, the addition of 1 µg/kg clonidine caused a 
reduction in IOP, according to what was found by other authors. 
However, unlike what was found by these authors, there were 
no undesirable side effects, perhaps due to the lower dose of 
clonidide used. Since no patient had hypotension, we can say 
that there was no influence of this factor in the reduction of IOP 
found in the study.

After clonidine administration, bradycardia can occur due to 
the central sympatholytic action or direct vagomimetic action. In 
the present study, no patient had hypotension or bradycardia. 
This suggests that, at the dose used, the action of clonidine after 
administration on the block was mainly limited to the local effect.

Sedation commonly accompanies the use of clonidine in regional 
anesthesia, with minimal effect on ventilation. Anxiolytic effect 
has been demonstrated regardless of sedation. In the study, no 
patient had hypoxia and all had minimal sedation.

As limitations of this study, it can be mentioned that the anesthesia 
blocks were not all performed by the same anesthesiologist and the 

T5 12 11 0.49 ‡

T10 13 13 0.74 ‡

T20 14 13 0.56 ‡

₂₂

Note: Data are presented in absolute and relative frequency (%); mean ± standard deviation and median (minimum-maximum), when applicable. 
† Statistical analysis performed with the Student t- test; ‡ Statistical analysis performed with the Mann-Whitney U test; T5- five minutes after the 
block; T10- ten minutes after the block;  T20- twenty minutes after the block. 

SpO  : Oxygen Saturation2

in the blood; OASS: Ocular Anesthetic Scoring System. 
IOP: Intraocular Pressure; SBP: Systolic Blood Pressure; DBP-: Diastolic Blood Pressure; HR: Heart Rate; Abbreviations:
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surgeries were not performed by the same surgeon. In addition, 
the sample size based on previous studies may have masked the 
difference in analgesic effect between groups.

The study contributed to the evidence that the addition of 
clonidine to the local anesthetic ropivacaine in peribulbar block 
reduces IOP, the frequency of pain complaints and the intensity 
of pain. In addition, it demonstrated that with the dose of 1 µg/
kg there were no side effects.

CONCLUSION

In conclusion, this study shows that the addition of 1 µg/
kg clonidine to 0.875% ropivacaine in peribulbar block for 
vitreoretinal surgeries reduces the frequency of pain complaints, 
pain intensity and IOP without causing side effects.
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