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ABSTRACT

Objective: The objective of the present study is to review the role of dexmedetomidine, its safety and efficacy when added to lidocaine and bupivacaine 
mixture to obtain local infiltration anesthesia (LA) in external dacryocystorhinostomy (DCR). 

Methods: A double-blind study was conducted to  assess the role and efficacy of dexmedetomidine added to lidocaine and bupivacaine mixture to obtain 
local infiltration anaesthesia in External Dacryocystorhinostomy. In Group A of 32 patients 20 µg dexmedetomidine was added to 3.5 mL lidocaine 2% 
without epinephrine and bupivacaine 0.5% mixture as a local anesthetic. In Group B of 32 patients 3.5 mL of lidocaine 2% without epinephrine and 
bupivacaine 0.5% mixture alone was used as local anaesthetic. The onset and the duration of sensory blockade as well as intraoperative sedation were 
verified. Visual analog score was used to evaluate the post-operative pain during the 12 h postoperative period. Anesthesia-related intra-operative 
complications and patient satisfaction were observed. 

Results: Group B patients developed Anaesthesia in short duration; duration of the anesthetic effect was for long period than in the Group A (p-value 
was 0.015 and 0.0001, respectively). The Visual Analog Scale score of the analgesia during the post-operative period was much lower (0–3) in the 
study Group B than in the Group A patients (4 and 5). These values were recorded after 6th and 8th hours postoperatively with p-values at 0.002 and 
0.031, respectively. 

Conclusion: Dexmedetomidine added to the local anesthetic agents acts as an adjuvant to produce an early sensory block, extended nerve block time, 
and post-operative analgesia without side effects and complications. Extended post-operative analgesia was associated with increased intraoperative 
sedation. Subjective satisfaction of the patients was achieved without side effects. Keywords: Lacrimal apparatus, Dacryocystorhinostomy, Local 
anesthetic, Sedation, Analgesia and Dacryocystorhinostomy.
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INTRODUCTION

Obstruction in the lacrimal apparatus was treated from time immemorial 
by bypassing the flow of tears by creating a communication between 
the lacrimal sac and the inferior meatus of the nasal cavity; through 
an external approach [1]. The procedure was earlier performed under 
general anesthesia [2]. Nowadays, it is commonly done under local 
anesthesia (LA) [3]. Under general anesthesia, control over blood 
loss was good unlike in LA [4]. Similarly, inadequate local anesthetic 
block creates a concern while performing dacryocystorhinostomy 
(DCR) under LA [5]. Undertaking DCR under LA has its advantages 
in minimizing the systemic complications and prolonging post-
operative analgesia and aspiration [6,7]. To further increase the 
analgesia and sedation while undertaking DCR under LA, drugs such as 
dexmedetomidine are being used [8,9]. As there are insufficient reports 
of using the combination of lidocaine and dexmedetomidine, this study 
was undertaken to study the role of dexmedetomidine, its safety, and 
efficacy when added to lidocaine to obtain LA in external DCR.

METHODS

Type of study
This was a randomized, double-blind study.

Institute of study
The study was conducted by the Government Medical College and 
General Hospital, Anantapuramu, Andhra Pradesh, India.

Period of study
The study period was June 2021–December 2022.

Sixty-four patients attending the department of ophthalmology with the 
diagnosis of obstruction to the lacrimal apparatus were included in this 
study. An institution ethics committee clearance was obtained. Ethics 
committee approved consent form and pro forma were used in the study. 
Patients were divided into two groups. All the patients were selected for 
external DCR surgery under LA. Group A consisted of 32 patients in whom 
lidocaine 2% + bupivacaine 0.5% mixture was used as an anesthetic agent 
along with 1 ml of 9% normal saline. This was considered as a control 
group. In Group B, lidocaine 2% + bupivacaine 0.5% mixture was used 
as an anesthetic agent; 1 mL of saline and normal saline containing 20 μg 
Dexmedetomidine was used. This group was considered as study group. 
The selection of patients to each group was done by a random method 
downloaded from the internet using randomnumber.org.

Inclusion criteria
Patients aged between 18 years and 60 years were included in the 
study. Patients of both genders were included in the study. Patients 
diagnosed by lacrimal syringing to have blockage of lacrimal canaliculi 
were included in the study. Patients with blockage of the common 
canalicular duct were included in the study.

Exclusion criteria
Patients aged below 18 and above 60 years were excluded from the study. 
Patients with acute infection of the lacrimal apparatus were excluded 
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from the study. External DCR revision cases were excluded from the 
study. Patients with a history of local trauma to the site of incision were 
excluded from the study. Patients with systemic diseases which delay 
the healing were excluded from the study. Patients with a history of 
coagulopathy, uncontrolled systemic disease, unconsciousness as well 
as uncooperative patients were excluded from the study. The anesthetic 
mixture was arranged in identical syringes and introduced in the sealed 
package by an independent anesthesiologist. During the immediate 
post-operative period, the following parameters were noted: Oxygen 
saturation, blood pressure (BP), and electrocardiogram.

Procedure
The sites of local infiltration equal injections of LA (2 mL each) were 
given to infratrochlear area, infraorbital area, 5 mm above the medial 
canthal tendon to a depth of 15–20 mm, and subcutaneously beneath 
the site of incision at the side of the nose. For nasal anesthesia, 
tetracaine-oxymetazoline nasal spray was used in the ipsilateral 
nasal cavity to produce anesthesia and decongestion of the nasal 
mucosa. Effectiveness of the local infiltration was tested at intervals 
of 1, 3, 5, 7, 9, and 10 min using needle prick sensation. If there was 
no anesthesia even after 20 min, the procedure was considered as 
a failure. Such cases were operated under general anesthesia; such 
patients were excluded from the study. (1) The time taken for loss 
of needle prick sensation after the infiltration was noted. (2) Time 
interval after that and starting of post-operative pain was noted, 
considered as the duration of local anesthetic infiltration. During 
the post-operative period, a Visual Analog Scale with 1–5 points 
was used to assess the grading of pain severity. Pain evaluation 
was done up to 4 h from starting of the infiltration anesthesia and 
later every 2 h up to 12 h. VAS score more than 4 was considered 
as equal to 1000 mg paracetamol given intravenously every 6 h. 
Complications during the surgery such as intraoperative bleeding, 
pain on injection, nausea and vomiting, bradycardia (heart rate <50 
beats/min), hypotension (fall in BP more than 20% of the baseline), 
and hypoxemia (fall in oxygen saturation <90%) were monitored. 
Bradycardia was treated with intravenous atropine sulfate 0.3 mg 
atropine. Hypotension was treated with ephedrine sulfate 10 mg 
intravenous and intravenous infusion of lactated Ringer solution. 
Pain during the surgery was monitored with Ramsay sedation score 
measured quarter hourly during surgery, then every 2 h for 12 h 
after completion of surgery [10]. Patients’ subjective satisfaction 
was evaluated 12 h postoperatively using a scale with four points by 
asking the patients to give a score of their satisfaction regarding post-
operative analgesia.

Statistical analysis
The data collected in the study was statistically analyzed using the 
arithmetic mean, standard deviation, the unpaired student t-test, 
Mann–Whitney test, and Fisher’s exact test when appropriate. p<0.05 

was considered significant. All tests were done using the Statistical 
Package for the Social Sciences (SPSS) version 16.0; SPSS Inc., Chicago, 
Illinois, USA.

RESULTS

In the present study, 64 patients were included and divided into two 
groups. Group A was the control group and Group B was the study 
group. Each group consisted of 32 patients undergoing external DCR 
surgery. All the surgical features related to the lacrimal sac were 
identical in both groups. No statistical significant complications or side 
effects were noted during the study such as nausea, vomiting, soreness 
at the site of local injection, hypotension, and/or bradycardia (p>0.5). 
The blood loss during the surgery was also similar and not accounting 
to grave blood loss in both groups (Table 1).

After the infiltration of local anesthetic in Group A, the time taken for 
the onset of anesthesia was longer than the time taken for the Group B 
patients. The duration of anesthesia in Group A was found much longer 
than the in Group A (p-value was 0.015 and 0.0001, respectively). 
The VAS score of the analgesia during the post-operative period was 
much lower (0–3) in the study Group B than in the Group A patients (4 
and 5). These values were recorded after 6th and 9th h postoperatively 
with p-values at 0.002 and 0.031, respectively (Table 2). However, 
between the 1st h and 6th h, the VAS scores did not have a significant 
difference in analgesia. The p-values were more than 0.05 (Table 2). 
The Ramsay sedation score showed significant good sedation levels 
in Group B (study group) than the control group starting from 30 min 
intraoperative stage to 8 h postoperatively (p<0.05).

The subjective patient response in terms of sensory block, intraoperative 
analgesia in both groups was studied and the responses were recorded. 
The intraoperative analgesia in the Group B was better achieved than 
the analgesia in the Group A (control group); the p-value was 0.018 
which was <0.05.

DISCUSSION

Although the mechanism of action and the role of dexmedetomidine in 
producing analgesia in the post-operative period are not yet completely 
understood, it was presumed to be by both central and peripheral 
action [11]. Dexmedetomidine acts centrally at the dorsal root neuron 
of the spinal cord by the release of substance “p” and inhibition at 
the nociceptive pathway. It also acts by the stimulation of the α-2 
adrenergic receptors at the locus coeruleus [12]. By acting peripherally, 
dexmedetomidine reduces the nor-epinephrine release at the 
peripheral nerve endings by stimulating the peripheral α-2 adrenergic 
receptors which results in the abolishment of the nerve fiber action 
potential [13]. Dexmedetomidine was used in this study as a single dose 
of 20 μg but the range of its dose was 20–100 μg [12]. It was used by 

Table 1: Demographic data and side effects following the infiltration anesthesia (n=64)

Observation Control group (n=32) (n [%]) Dexmedetomidine group (n=35) (n [%]) p‑value
Age (years) 49.23±4.58 48.02±5.32 0.23
Sex

Male 14 (21.87) 13 (20.31) 0. 811
Female 18 (28.12) 19 (29.68)

American Society of Anesthesiologists class
Class I 26 (40.62) 20 (31.25) 0.715
Class II 06 (09.37) 15 (23.43)
Duration of surgery (min) 41.42±3.50 43.02±6.28 0.510

Complications
Pain on injection 5 (20.00) 6 (25.71) 0.415
Nausea and vomiting 6 (13.33) 4 (20.00) 0.281
Hypotension 4 (5.71) 8 (11.43) 0.318
Bradycardia 8 (20.00) 9 (28.57) 0.341
Hypoxemia 0 0 –
Blood loss (mL) 39.5±6.12 38.25±4.20 0.371
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general surgeons in brachial plexus block or any loco-regional blocks 
[14,15]. The studies conducted by Wu et al., Abdallah Brull, and Wang D 
et al. support the clinical parameters observed in this study as they were 
found to be similar [11,16,17]. But few studies on the contrary reported 
that there was no additional benefit in terms of sensory block duration 
when dexmedetomidine was used as an adjuvant to local anesthetic and 
also commented that it delays the onset of sensory block, although it 
improved the post-operative analgesia [18,19] The subjective patient 
response in terms of sensory block, intraoperative analgesia in both 
the groups was studied and the responses were recorded in this study. 
The intra-operative analgesia in Group B was better achieved than the 
analgesia in the Group A (control group); the p-value was 0.018 which 
was <0.05. Ghali et al. [20] also studied on the role of dexmedetomidine 
in sub-tenon block in vitreoretinal surgeries and reported that the 
motor and sensory block durations were longer when compared 
to levobupivacaine alone. It also showed promising higher levels of 
sedation intraoperatively as well as after 12 h duration postoperatively. 
Yousef et al. [21] in their study combined dexmedetomidine spinal 
epidural anesthesia. Mohta et al. [22] used it in paravertebral block and 
Vorobeichik et al. [23] in brachial plexus nerve blocks. All the above 
authors reported longer durations of analgesia, better sensory block, 
and early development of the blocks.

CONCLUSION

Dexmedetomidine added to the local anesthetic agents, acts as an 
adjuvant to produce an early sensory block, extended nerve block time, 
and post-operative analgesia without side effects and complications. 
Extended post-operative analgesia was associated with increased 
intraoperative sedation. Subjective satisfaction of the patients was 
achieved without side effects.
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Table 2: Onset of sensory block, duration of sensory block, and the analgesia duration in the study (n=64)

Observation Control group‑A; (n=32) Dexmedetomidine group‑ B; (n=32) p‑value
Onset of sensory block (min) 2.15±1.15 1.85±2.41 0.015*
Duration of sensory block (min) 162.10±14.32 199.05±32 0.0001*
Visual analog score

Immediately post-operative 0 (0–2) 1 (0–2) 0.433
1 h 4 (1–4) 4 (0–4) 0.314
2 h 4 (1–7) 4 (1–6) 0.502
4 h 3 (2–6) 4 (1–6) 0.124
6 h 3 (2–6) 3 (1–4) 0.002*
8 h 3 (1–5) 2 (1–4) 0.031
10 h 3 (0–3) 2 (0–4) 0.421
12 h 4 (0–4) 1 (0–3) 0.324
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