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Abstract 

________________________________________________ 

Background: Local anesthetics are commonly injected into 

the peribulbar space. However, utilizing solely local 

anesthetics is linked to delayed initiation of globe akinesia, 

shorter duration of analgesia, and frequent replenishment 

with block. This research aimed to evaluate the peribulbar 

anesthetic effects of neostigmine and dexmedetomidine to 

those of a local anesthetic combination. Methods: The 

current study was conducted in Beni-Suef University 

Hospital on 72 patients. The patients were divided randomly 

into two equal groups: Dexmedetomidine group included 36 

patients who received 50-µg dexmedetomidine added to 

local anesthetics mixture and neostigmine group included 36  
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patients who received 0.5 mg of neostigmine added to local 

anesthetics mixture. Results: There was a significantly 

longer duration till the onset of block in neostigmine groups 

than dexmedetomidine group. The initiation of motor and 

sensory block reached an average of 2.5±0.9 minutes in 

dexmedetomidine group while in neostigmine group the 

mean time was 3.9±1.2 minute. Conclusions: This research 

revealed that adding 50 µg of dexmedetomidine or 0.5 mg 

of neostigmine to the local anesthetic mix in peribulbar 

anesthesia for surgery of cataract enhanced the onset of 

motor and sensory blocks of the globe and prolonged the 

duration of the block. Dexmedetomidine was better than 

neostigmine in faster onset of block, prolonged duration, 

low dose of local anesthetic needed. 

  

______________________________________________________________________________ 

 

1. Introduction: 

 Since older patients who are eligible for 

ocular procedures often have various 

systemic disorders that make them more 

prone to anesthetic problems, regional 

anesthesia is the preferred method of 

anesthesia for eye surgery due to its many 

benefits (1). 

Regional anesthetic also has the added 

benefit of reducing the likelihood of 

postoperative nausea and vomiting by 

blocking the endocrine and metabolic 

reaction to the procedure (2). 

 

Retrobulbar anesthesia has been linked to an 

increased risk of complications as brainstem 

anesthesia, globe perforation, and 

retrobulbar hemorrhages (3). 

Parasympathomimetic drugs like 

neostigmine work by binding to the active 

location of acetylcholine esterase enzyme, 

and prevent it from hydrolyzing 

acetylcholine molecules. This results in an 

increased level of acetylcholine at peripheral 

muscarinic receptors present in the 

peripheral nerve ending, which in turn 

activates the cholinergic-mediated 
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antinociception by activating the No-cGMP 

pathway, thereby extending (4). 

Researchers have looked at the pain-

relieving benefits of neostigmine when it is 

injected peripherally, such as during 

intravenous regional anesthesia, 

intraarticular injections, or an axillary block. 

According to their findings, when 

neostigmine was added to the local 

anesthetic solution, it sped up the onset of 

anesthesia, lengthened its duration, and 

increased the time before the first analgesic 

request was made (5). 

Dexmedetomidine is an alpha2-adrenoceptor 

agonist with eight times the affinity of 

clonidine. When given intravenously to 

healthy volunteers or postoperative ICU 

patients, dexmedetomidine has been 

demonstrated to have sedative, analgesic, 

and anxiolytic effects. Administered in 

conjunction with local anesthetics, 

dexmedetomidine has shown effective for 

peripheral nerve block, brachial plexus 

block, and intrathecal anesthesia (6,7). 

The aim of this research was to evaluate the 

effect of addition of  neostigmine and 

dexmedetomidine to a local anesthetic 

combination in a peribulbar block and 

comparing the results to those obtained with 

only the block as a primary outcome. The 

secondary outcomes were to assess the 

quality of surgical circumstances, patient 

satisfaction, length of sensory and motor 

block, amount of local anesthetic utilized, 

and time before first analgesic request. 

Moreover, the side effects as bradycardia, 

nausea, vomiting, and stomach cramps were 

assessed. 

2. Patients and Methods: 

This research was implemented between 

October 2021 and March 2022 at the 

department of anesthesiology, surgical 

critical care, and pain management at Beni-

Suef University.  

There were 72 individuals of both sexes 

included in this study. They were assigned 

randomly into one of two treatment groups 

using sealed opaque numbered envelopes 

identifying the group each patient belonged 

to. The study medication was manufactured 

in identical syringes with the word "research 

drug" written on them, and the anesthesia 

residents who were in charge of 

administering and collecting data during 

general anesthesia were also blinded to the 

study's procedure. Each patient was 

randomly allocated to one of two groups (36 

patients each). Patients in Group I were 

given a combination of bupivacaine 0.5% 
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(4ml), lidocaine 2% (4.5 ml), 

dexmedetomidine 50 µg (1 ml), and 

hyaluronidase hydrochloride 2% (90 IU) in a 

saline solution (the total volume is 9ml in 

10ml syringe). Anesthetic solution for 

Group II was 9 ml in a 10 ml syringe and 

included 4 ml of isobaric bupivacaine, 5%, 

4.5 ml of lidocaine hydrochloride, 2%, 

including 90 IU of hyaluronidase, and 1 ml 

(0.5 mg) of neostigmine. 

Inclusion criteria:  

Seventy-two patients ASA physical status І 

or ІІ aged from 55 to 75 years scheduled for 

cataract surgery operation under peribulbar 

anesthesia.  

Exclusion criteria: 

Patients with any of the following criteria 

coagulopathy or taking anticoagulants, 

infection at block site, axial length larger 

than 26 mm, or posterior staphyloma, local 

anesthesia sensitivity, refusal of treatment or 

inability to take a decision as deafness or 

mentally retarded, medical condition prevent 

peripheral nerve blockade, bronchial asthma, 

brady arrhythmias, and presence of severe 

systemic disease. 

Anesthetic Technique: 

The trial only enrolled patients with an ASA 

score of I or II, and every patient underwent 

a preoperative evaluation that comprised a 

medical history, physical exam, and routine 

tests. 

The local anesthetic solution was prepared 

in similarly sized syringes by an 

anesthesiologist who was not engaged in the 

research so that neither the patients nor the 

anesthesiologist knew what was in it. All 

patients were administered 150 mg of oral 

ranitidine the morning of the procedure 

following a 6-hour fast. 

During the intervention, a twenty-two-gauge 

cannula was put in the dorsum of non-

dominant hand then a multi-channel monitor 

was connected to the patient (Hewlett 

packward, viridian 24 germany) that 

captured the patient's blood pressure, 

oxygen saturation, heart rate, and ECG 

(spo2). The patients were positioned supine 

and given nasal cannulas to deliver 3 liters 

of oxygen per minute. The syringe 

containing the anesthetic solution has a (25 

gauge), 25 mm long needle connected to it 

for injection. 

The patients were lying supine with their 

gaze fixed on a point on the ceiling. After 

sterilizing the lower eyelid, the 

anesthesiologist pushed the eyeball up with 

their non-dominant hand and inserted the 

needle 1-1.5 cm medial to the lateral canthus 
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on the inferior eyelid, angling it slightly 

medially (25 degrees) and cephalad (15 

degrees) until the needle's hub touched the 

skin. 

After doing a negative aspiration, the 

appropriate local anesthetic mix was 

delivered to the patient's eyes without 

crowding. Gentle, intermittent pressure was 

applied to the eye for 5 minutes after the 

injection to lower intraocular pressure, help 

in the dispersion of the anesthetic 

composition, and elicit akinesia of the 

periorbital muscles. 

Assessment parameters and follow up: 

Hemodynamic measurements, such as 

cardiac rate, noninvasive blood pressure, 

and oxygen saturation. To assess how long it 

took for the cornea to become entirely 

unresponsive to touch after injection, 

researchers gently touched the corneas of 

test participants with a cotton swab and then 

measured the elapsed time in minutes. 

Initiation and timing of eyeball motor 

obstruction (globe akinesia). The surgeon's 

assessment of the patient's condition after 

surgery. 

On a visual analog scale, the period between 

when the local anesthetic was fully 

administered and when the patient first 

sought pain medicine. 

The neostigmine drug related side effects as 

bradycardia, bronchospasm, increased 

salivation, nausea, vomiting, diarrhea, and 

colic or the dexmedetomidine related side 

effects as low blood pressure, fever, high 

blood pressure, anemia, vomiting, and 

tachycardia. In addition to the side effects of 

the technique itself as brain stem anesthesia, 

globe perforation, retrobulbar hemorrhage. 

Assessment of Intra ocular pressure (IOP) 

postoperatively. 

After surgery, patients were sent to the post-

anesthesia care unit (PACU) to recover from 

the anesthesia and be assessed before being 

transferred to the normal ward. 

Data analysis and statistics: 

The Pearson Chi-square test for 

independence of attributes/exact Fisher's test 

was applied to compare the two groups 

based on the categorical variables 

represented as numbers of patients and 

percentages of patients. The Mann-Whitney 

U-test was applied to do group comparisons 

based on continuous variables reported as 

mean, median, and standard deviation. For 

this study, we utilized SPSS 20 (IBM) and 

set our alpha at 5%, therefore results with a 

P value of less than 0.05 were deemed 

significant. 

Ethical considerations: 



 Egyptian Journal of Medical Research (EJMR), Volume 4, Issue 3, July, 2023   

 

12                                                                                                    https://ejmr.journals.ekb.eg/ 
 

Before beginning the study, the research 

ethics committee of Beni-Suef University's 

medical school gave its approval with 

number FMBSUREC/05122021/Darwish. A 

written informed consent was obtained from 

all subjects. Patients had a full right to 

refuse participation without affecting the 

medical care expected to be offered to the 

patient. All data was confidential and 

anonymous.  

3. Results: 

Patients’ age and sex in both groups were 

matched. The mean age in 

Dexmedetomidine group was 52.6±4.3 years 

and in Neostigmine group was 49.6±10.2 

years (table 1).  

 

Table (1): Baseline characteristics of the studied groups. 

Items 
Dexmedetomidine 

group (no=36) 

Neostigmine 

group (no=36) 
P-value 

Age (mean±SD) 52.6±4.3 49.6±10.2 0.118 

Sex 

Males 

Females 

 

16(44.4%) 

20(55.6%) 

 

15(41.7%) 

21(58.3%) 

 

 

0.812 

 

Table (2) showed that there was a significant longer duration till the onset of block in 

neostigmine groups than Dexmedetomidine group (P-value<0.001).  

TPrimary: Comparison between the studied groups regarding the onset of sensory and motor 

block (primary outcome). 

Items 
Dexmedetomidine 

group (no=36) 

Neostigmine group 

(no=36) 
P-value 

Onset of block in 

minutes (mean±SD) 

 

2.5±0.9 

 

3.9±1.2 

 

<0.001* (MW) 

 

*P-value is significant           MW: Mann Whitney U test
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There was a significant higher dose of anesthesia in neostigmine groups than Dexmedetomidine 

group (P-value<0.05). All patients in both arms were satisfied and both arms had a qualified 

surgical field. The duration block in both arms didn’t differ significantly (table 3). 
 

Table (3): Comparison between the studied groups regarding the Duration of sensory and motor 

block, need for block supplementation, volume of local anesthetic used, 1
st
 analgesic request, 

satisfaction of the patients, quality of operative conditions (secondary outcome). 

Items 
Dexmedetomidine 

group (no=36) 

Neostigmine 

group (no=36) 
P-value 

Duration of block (hour) 2.5±0.9 2.3±0.6 0.164 

Need for block 

supplementation 
0(0.0%) 

1(2.8%) 

(2cm) 
>0.999 (FET) 

Volume of local 

anesthetic used (cm) 
6.4±0.9 7.1±1.3 0.006* (MW) 

Analgesic request 0(0%) 0(0%) --- 

Satisfaction of the 

patients 
36(100%) 36(100%) ---- 

Quality of operative 

conditions 
36(100%) 36(100%) ---- 

 

*P-value is significant.  MW: Mann Whitney U test     FET: Fisher Exact test 
 

There was no significant difference between neostigmine groups than Dexmedetomidine group 

regarding the occurrence of complications (P-value>0.05). All patients in both had no post-

operative diarrhea or vomiting (table 4).  

Table (4): Comparison between the studied groups regarding the occurrence of complications. 

 

 

Items 

Dexmedetomidine 

group (no=36) 

Neostigmine 

group (no=36) 

 

P-value 

Bradycardia 0(0.0%) 1(2.8%) >0.999 (FET) 

Abdominal cramps 0(0.0%) 1(2.8%) >0.999 (FET) 

Diarrhea/vomiting 0(0.0%) 0(0.0%) --- 

FET: Fisher Exact test 
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Table (5) showed that there was no significant difference between neostigmine groups than 

Dexmedetomidine group regarding the post-local intraocular pressure (P-value>0.05). 

Table (5): Comparison between the studied groups regarding the post-local intraocular pressure. 

Items 
Dexmedetomidine 

group (no=36) 

Neostigmine 

group (no=36) 
P-value 

IOP (mean±SD) 15.1±0.8 14.8±0.9 0.097 
 

Table (6) showed that there was no significant difference between neostigmine groups than 

Dexmedetomidine group regarding the post operative blood pressure, heart rate and SO2 (P-

value>0.05). 

Table (6): Comparison between the studied groups regarding the post-operative blood pressure, 

heart rate and SO2. 

Items 

(mean±SD) 

Dexmedetomidine 

group (no=36) 

Neostigmine group 

(no=36) 
P-value 

SBP 130.8±11.3 136.7±16.7 0.087 

DBP 84.7±6.5 83.1±8.6 0.364 

HR 77±8 79±10 0.328 

SO2 98.2±1.1 98.1±1.1 0.828 
 

SBP: systolic blood pressure DBP: diastolic blood pressure HR: heart rate    SO2: saturation of 

oxygen 

4. Discussion: 

As a result, most anterior and posterior 

segment intraocular procedures are now 

performed under local anesthesia rather than 

general anesthesia. For eye procedures, LA 

is administered in the form of retrobulbar, 

peribulbar, and sub-blocks, Tenon's all of  

 

which induce akinesia and provide 

anesthesia (8). As it is a straightforward and 

safe approach that results in good analgesia 

and akinesia of the eye, peribulbar block is 

the most popular regional anesthetic 

technique used globally to give anesthesia 
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for Cataract Extraction and Intra Ocular 

Lens Implantation (CE and IOLI) (9). 

In order to speed up the onset of block and 

improve anesthesia quality and duration, 

several adjuvants have been used with local 

anesthetic solutions in various regional 

anesthesia procedures (Sherif et al., 2019). 

This research looked at peri-bulbar 

anesthesia using neostigmine and 

dexmedetomidine added to the local 

anesthetic. Patients in the dexmedetomidine 

group had an average age of 52.6±4.3 and 

were mostly female (55.6 percent). Patients 

in the neostigmine group had a mean age of 

49.6±10.2, and the majority of them were 

female (58.3 percent). In terms of age and 

sex distribution, neither group differed 

significantly from the other. 

Our study showed that there was a 

significantly longer duration till the onset of 

block in neostigmine groups than 

dexmedetomidine group. The onset of motor 

and sensory block reached an average of 

2.5±0.9 minutes in dexmedetomidine group 

while in neostigmine group the mean time 

was 3.9±1.2 minute.  

Abd Elmoniem and Kamel, (2019) found a 

similar outcome when they examined the 

additive impact of dexmedetomidine and 

magnesium sulphate to local anaesthesia of 

peribulbar block in cataract surgery. They 

found that the dexmedetomidine group had a 

quicker onset of sensory block and globe 

akinesia. Both sensory block (2.05±0.65 

min) and globe akinesia (2.9±1.1 min) began 

at around the same time (11). 

Dexmedetomidine's adjuvant impact to local 

anesthetic combination in peribulbar block 

for eye procedures has been studied 

extensively. Our findings were supported by 

the research of Fayed et al. (2018), who 

examined the impact of adding 

dexmedetomidine to the local anesthetic 

combination in peribulbar block. They 

demonstrated that adding 25 micrograms of 

dexmedetomidine to a peribulbar block 

significantly increased the duration of 

sensory and motor akinesia and sped up the 

onset of corneal anaesthesia and globe 

akinesia (12). 

When added to a combination for peribulbar 

anesthesia in vitreoretinal operations, Hafez 

et al. (2016) discovered that 

dexmedetomidine sped up the start of 

sensory and motor block and lengthened its 

duration and the analgesia period (13) 

Adding magnesium sulphate and 

dexmedetomidine to a local anesthetic 
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demonstrated a statistically significant 

difference between groups, as determined by 

a study by Kassem et al., 2018. The block 

started happening faster in the 

dexmedetomidine group than in the 

magnesium sulphate group or the placebo 

group (14). 

The effects of adding 50 μg and 25 μg of 

dexmedetomidine to peribulbar block in 

conjunction with local anesthetic were 

studied by Channabasappa et al., 2013. 

Compared to the control group, individuals 

who received 50 micrograms of 

dexmedetomidine had a much quicker start 

of corneal anaesthetic and globe akinesia 

(15). 

Dexmedetomidine’s ability to act as a strong 

and selective agonist of central alpha-2 

adrenergic receptors may account for this 

effect. Despite its lack of respiratory-sparing 

properties, this adjuvant has been shown to 

be beneficial in lowering the requirement for 

opioids in the perioperative phase and may 

even result in cooperative sedation when 

administered in a variety of ways (16). 

When used with a local anesthetic, 

dexmedetomidine acts as an adjuvant to 

improve the quality of anesthesia and 

postoperative analgesia by increasing central 

and peripheral neural blockades (17). 

By inhibiting cholinesterase, neostigmine 

boosts acetylcholine levels in nerve endings. 

This action is achieved by the retention of 

acetylcholine at the nerve terminal by 

competitive binding at the active site of 

acetylcholinesterase (18). 

The effects of neostigmine as an adjunct to 

local anesthesia for eye procedures have 

been the subject of little research. Similar 

findings were found in the research by 

Aboul Fetouh et al., (2021) on the adjuvant 

impact of various dosages of neostigmine to 

local anesthesia of the eye, which revealed 

that neostigmine at 0.5 mg accelerated the 

onset of motor and sensory block (19). 

It is believed that neostigmine's potential as 

an adjuvant is not due to its impact on 

endplates containing nicotinic receptors, but 

rather to its function to enhance 

acetylcholine at muscarinic junctions of 

peripheral neurons. Cholinesterase inhibitors 

have a dose-dependent impact on the 

activation of intrinsic ascending and 

descending cholinergic pathways (20). 

All patients in both groups reported feeling 

comfortable under anesthesia, and all groups 

provided competent surgical fields for the 
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surgeons. In the dexmedetomidine group, 

the average block lasted for 2.5±0.9 hours, 

whereas in the neostigmine group, it lasted 

for 2.3±0.6 hours, hence there was no 

statistically significant difference between 

the two groups. The neostigmine group 

received a much greater dosage of anesthetic 

than the dexmedetomidine group. Average 

local anesthetic volume was 7.1±1.3 cm in 

the neostigmine group and 6.4±0.9 cm in the 

dexmedetomidine group. 

Abd Elmoniem and Kamel's (2019) research 

on peribulbar anesthesia demonstrated that 

improving the quality of operative 

conditions by adding dexmedetomidine to 

the local anesthetic mixture increased 

patient and doctor satisfaction and increased 

the length of time the block lasted without 

causing any serious adverse effects (20). 

Furthermore, Fayed et al. (2018) found that 

adding 25 g dexmedetomidine to the local 

anesthetic combination in peribulbar block 

significantly increased patient and surgeon 

satisfaction with the duration of sensory and 

motor akinesia (12). 

Concerning neostigmine, Aboul Fetouh et 

al., (2021) showed that patients and 

surgeons were content with the addition of 

neostigmine to the local anesthetic mixture 

in peribulbar block since it offered the 

drowsiness that allowed complete 

collaboration (19). 

In addition, previous study illustrated that 

the time to first postoperative rescue 

analgesia and duration of sensory and motor 

block were all improved when neostigmine 

was added to peripheral nerve blocks during 

upper limb surgery (22). 

As regards the postoperative complications, 

there was no significant difference between 

both groups regarding the occurrence of 

complications. All patients in both groups 

had no post-operative diarrhea or vomiting. 

Only one patient in the neostigmine group 

had bradycardia and one patient had 

abdominal cramps. 

This result agrees with previous research 

that stated that combining a local anesthetic 

with dexmedetomidine produces profound 

drowsiness without resulting in respiratory 

depression. Sedation with dexmedetomidine 

allows for optimal surgical circumstances, 

patient participation, and little risk of 

complications (23). In addition, the 

analgesic effectiveness and safety of adding 

25 µg neostigmine to 20 mg bupivacaine 

during spinal anesthesia for lower limb 

orthopedic surgery was studied by Kayalha 
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et al., 2015. The researchers found no 

association between neostigmine and 

adverse events (24). 

Bradycardia is explained by the 

parasympathetic nervous system activation 

by neostigmine causing its most prevalent 

adverse effects, including bradycardia, 

hypotension, and postoperative nausea and 

vomiting (25). 

A greater dosage (750-1 mcg) of the 

medication neostigmine was used initially, 

however this caused nausea and vomiting, 

thus lower levels were advised (26). 

Mean post-local intraocular pressure was 

15.1±0.8 mm Hg in the dexmedetomidine 

group and 14.8±0.9 mm Hg in the 

neostigmine group, according to our 

research. The post-local intraocular pressure 

was similar in both groups. 

Comparing dexamethasone and 

dexmedetomidine as an adjuvant to local 

anesthetic combination in peribulbar block, 

Alzeftawy and El Morad, (2018) found that 

IOP was lower in the dexmedetomidine 

group after injection compared to baseline 

reading (27). 

Dexmedetomidine's potential to lower IOP 

is based on its ability to cause 

vasoconstriction of afferent blood vessels in 

the ciliary body, which in turn reduces 

aqueous humor output. It may also help with 

drainage of aqueous fluid by lowering the 

vasomotor tone of the eye's drainage system, 

which is controlled by the sympathetic 

nervous system (28). 

Similar findings were reported by Awad et 

al. (2019) who found that reversing non-

depolarizing neuromuscular blockade with 

neostigmine had no effect on intraocular 

pressure (IOP) (29). 

In both groups of our study, patients' 

hemodynamics were within normal limits. 

Postoperative blood pressure, heart rate, and 

SO2 were not significantly different 

between neostigmine and dexmedetomidine 

groups. 

Similarly, Alzeftawy and El Morad (2018) 

demonstrated in their research that patients' 

hemodynamics were unaffected by 

dexmedetomidine, with a steady 

hemodynamic profile across all 

measurement periods from preoperative to 

postoperative (27). 

Also, Fayed et al., (2018) revealed in their 

study that patients in dexmedetomidine 

groups were hemodynamically stable 

throughout the surgery (12). 
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In their research on neostigmine, Vasantha 

and Madhusudhana (2018) found that giving 

the drug intravenously reduced both heart 

rate and mean arterial blood pressure. Only 

one patient had bradycardia after receiving 

neostigmine dosages between 100 and 200 

μg (30). 

Similarly, the mean arterial blood pressure, 

heart rate, respiratory rate, and oxygen 

saturation were all steady during the surgical 

process and the study period in KS and 

Rajesh's (2019) comparison of the adjuvant 

impact of neostigmine and dexamethasone 

in caudal block for children (31). 

5. Conclusions: 

In conclusion, this research found that 

adding 50 µg of dexmedetomidine or 0.5 mg 

of neostigmine to the local anesthetic 

mixture in peribulbar anesthesia for cataract 

surgery shows that Dexmedetomidine was 

better than Neostigmine in faster onset of 

block, prolonged duration, low dose of local 

anesthetic needed. 

Recommendations: 

This study recommends that in peri-bulbar 

anesthesia, dexmedetomidine can be used as 

an adjuvant to a local anesthetic 

combination. In addition, the use of 

dexmedetomidine as an adjunct to local 

anesthesia warrants further investigation. 

Also, future research should focus on 

adjusting the dosage and studying the high-

risk group and Dexmedetomidine's adjuvant 

effects in peripheral nerve blocks should be 

investigated further. Moreover, if 

dexmedetomidine is not available, 

neostigmine might be used instead. 
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