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Abstract 

 

Introduction 

Sedation and analgesia are essential requirements for the comfort of the patient and surgeon during 

tympanoplasty done under local anesthesia. This study compares the effects of the addition of dexmedetomidine to 

local anaesthesia by measuring the onset of analgesia, requirement of intraoperative sedation, and postoperative 

analgesia in cases of tympanoplasty.  

 

Materials and Methods 

In this study, 100 patients undergoing tympanoplasty were selected. They have been randomized into two 

groups; group A patients received 08 ml solution of lignocaine (2%) + adrenaline (1:200,000) + 2 ml normal saline, 

while group B patients received 08 ml solution of lignocaine (2%) + adrenaline (1:200,000) + 20 mcg 

dexmedetomidine hydrochloride in 2 ml normal saline solution. 

 

Results 

A significant increase in the duration of the anaesthetic block, as well as a reduction in the requirement of 

intraoperative sedation, was observed after the use of dexmedetomidine with local anesthetic infiltration with the 

study. However, the requirement of analgesics in the postoperative period was not changed much. 

 

Conclusion 

The addition of dexmedetomidine with local anaesthesia increases the duration of the block and reduces the 

requirement of sedation in cases of tympanoplasty. 
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I. Introduction 

 

Tympanoplasty, a microsurgical procedure for correction of pathologies of the tympanic membrane and the 

middle ear. It is performed under local anaesthesia with sedation and monitored anaesthesia care (MAC) or general 

anaesthesia.1,2,3 
  

The addition of adjuvants to local anaesthesia is a common practice during tympanoplasty, to improve the quality and 

duration of anesthetic blocks which translates in better patient comfort as well. One of such agents is 

Dexmedetomidine, which is a α2 adrenergic agonist. This drug has been found to have a favorable pharmacological 

profile due to its sympatholytic, sedative, analgesic, anxiolytic, and anesthetic drugs sparing effects.4 Efficacy of 

dexmedetomidine in prolongation of duration of sensory block and prolongation of post-operative analgesia as 

adjuvant to local anesthetic has been documented but only limited literature is available on role of this drug in middle 

ear surgeries.5 

  

The present study aimed to evaluate the effect of adding 20 µg of dexmedetomidine to the local anesthetic during 

infiltrative nerve block for tympanoplasty to assess the quality & duration of anaesthesia as end point. 

 

 

II. Materials and Methods 

 

This study was carried out in the ENT department of a secondary care hospital over a period of 12 months 

after taking clearance from ethics committee of the hospital. This study was conducted as a randomized double-

blinded study with following inclusion and exclusion criteria. 

 

2.1 Inclusion criteria – 

 

1. History of chronic otitis media – inactive mucosal disease. 

2. Willing to undergo tympanoplasty and participate in this study. 

3. Qualifying pre-anaesthesia checkup in ASA grades I/II.  

 

2.2 Exclusion criteria –  

 

1. Unwillingness for the procedure or for inclusion in the study. 

2. ASA grade III or more in pre-operative anaesthesia check-up.  

3. Individual requiring mastoid exploration or revision ear surgeries,  

4. Individuals with local infection/inflammation at site of block. 

 

In this study, 100 patients of chronic otitis media were included. An informed consent was obtained from 

each patient. All patients were evaluated by an ENT specialist. History and general examination were recorded for 

each patient with detailed ENT examination and audiological investigations. Besides the above-mentioned profile and 

clinical diagnosis, routine tests for anaesthesia fitness were done in all patients. 

 

The primary objective of this study was to find out the duration of local anaesthetic block. The patients 

recruited in this study were randomized into two groups: group A and Group B. Blocked randomization technique 

were used to form the allocation list for the two comparison groups with a block size of twenty and an equal 

allocation ratio. Allocation to either group was not known to the operating surgeon, who determined when to request 

for supplementary sedation with Midazolam during surgery. All the patients followed standard fasting guidelines and 

were given Ranitidine 150 mg & Diazepam 5mg in the night prior to the day of surgery and in the morning before 

reaching the OT with sips of water. Inside the OT, intravenous access was established with an 18G IV cannula.  

 

Group A (control group) patients received 08 ml of lignocaine (2%) + adrenaline (1:200,000) with 2 ml 

normal saline while Group B (study group) patients received 08 ml of lignocaine (2%) + adrenaline (1:200,000) with 

20 µg dexmedetomidine hydrochloride in 2 ml normal saline. All the patients were operated under local anaesthesia 

by single surgeon and were monitored intra-operatively with HR, SpO2, ECG, and NIBP. After part preparation, post 

auricular and endomeatal block was given by the surgeon with the above prepared solutions using Plester’s technique 

to provide reliable distribution of local anaesthetic and eliminate operator bias.6 When patient did not respond to 

pain/pin prick at the surgical site, block was considered effective before starting surgery.  
 

Patients were given oxygen through facemask. In uncooperative patient or complaining of discomfort to hamper 

the surgery, Midazolam (0.02–0.04 mg/kg IV) was given in doses necessary to ensure patient compliance. Time to 

onset of local analgesia and its duration was assessed. Total duration of analgesia was calculated from the institution 

of the block to time of first analgesic dose. Duration of surgery was considered from duration between time of 

incision to the time of last suture. 
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Post-surgery patients were observed for a period of 24 hrs. Standard 10-point visual analogue scale (VAS) was 

used to access analgesia. This pain score was explained to the patients pre-operatively by the anaesthetist and was 

assessed by a trained nurse, unaware of the drug given per-operatively. Analgesic (Tab Paracetamol) was given if pain 

score was 3 or more. The total period and total analgesic demand required by the patient was recorded by the Nurse. 

Side effects like hypotension, bradycardia, sedation and incidence of postoperative nausea and vomiting (PONV) was 

noted. The patient not complaining post-operative nausea or vomiting and not requiring antiemetic drug were 

considered as PONV free patients. 
 

Demographic data and perioperative details were summarized as mean ± SD. Comparison of quantitative 

variables was done by independent t-test. Comparison of qualitative variables was done by chi-square test with P 

value <0.05 considered as significant. 

 

III. Results 

 

Total 109 patients underwent tympanoplasty (under local anaesthesia) during the 2-year period; five patients 

were excluded from this study as they were planned for revision surgery, three patients were unwilling to join the 

study and refused consent and one patient was converted to general anaesthesia intraoperatively. The demographic 

data, duration of surgery & laterality of ear were comparable in both the groups (Table I and II). Block characteristics 

analysis showed no difference in the time of onset of block, but significant difference was observed in the duration of 

block (group A 65.00 ± 2.634 vs group B 122.62 ± 5.178, p - 0.000) between the two groups (Table III). Post-op 

complications (like nausea and vomiting) were higher in group A patients. Almost 32% patients remained post-

operative nausea and vomiting (PONV) free in group A compared to 86% patients in group B. 
 

A significant difference was observed between type of drug used in the block and the requirement for 

sedation intra-operatively. In group A, sedation with intravenous midazolam (0.02–0.04 mg/ml) had to be given to 

43/50 (86%) patients. In group B sedation with IV midazolam had to be given to 6/50 (12%) patients & no other drug 

was required. 
 

IV. Discussion 

 

Tympanoplasty is defined as reconstruction of perforated tympanic membrane with or without 

Ossiculoplasty.7 This procedure is usually done under local anaesthesia with sedation under monitored anaesthesia 

care (MAC) or general anaesthesia. Comparative merits and demerits of general versus local anaesthesia in ear 

surgeries have been debated.8 The procedure under general anaesthesia is more expensive with high incidence of 

postoperative nausea and vomiting. It also requires intra-op controlled hypotensive technique to minimize bleeding 

during the procedure. Coughing or straining during extubation is commonly associated complication during 

extubation. It can lead to dislodgement of implanted graft; increased hospital stays and increased expenditure.9 Most 

complications of general anaesthesia can easily be avoided by use of local anaesthesia in middle ear surgeries.10  

 

The commonly used local anesthetic for tympanoplasty procedure in ENT is lignocaine 2% with 1:200,000 

adrenaline injection and addition of adrenaline helps in decrease of bleeding into the surgical field & provide good 

hemostasis.6,11 It also helps in prolongation of the action of lignocaine. The normal duration of action of lignocaine 

with Adrenaline is approximately 30-60min.The tympanoplasty procedure requires a quiet surgical field for 

approximately 90-120 min depending on the surgeon’s experience. In our study duration of surgery varied from 80 to 

100 min and there was no statistically significant difference between the groups. Various additives have been used to 

potentiate the action of local anesthetic like clonidine, ketamine, or fentanyl in different study.6. A study on use of 

clonidine as an adjuvant to infiltration anaesthesia in tympanoplasty has been conducted by Raghuwanshi et all. This 

study has concluded that it prolonged duration of block, decreased bleeding and improved patient and surgeon 

satisfaction.12  
 

This topic, the role of dexmedetomidine in monitored local infiltration block techniques for tympanoplasty 

was selected since literature is scarce regarding the effect of this drug when added to local anesthetic agents used in 

ear surgery. 
 

Dexmedetomidine is a α2 agonist with selectivity 8 times greater than clonidine. The likely action of 

dexmedetomidine lies in decreasing release of norepinephrine and inhibition of nerve fiber action potentials in 

periphery. Centrally, it inhibits substance P in the nociceptive pathway at the dorsal root and activates α2 adreno-

receptors in the locus coeruleus. Animal studies of dexmedetomidine have shown that it causes a prolonged duration 

of analgesia by blockade of hyperpolarization-activated cation currents.13 
 

Dexmedetomidine has been safely and effectively used for procedural sedation and surgeries done under 

MAC.14,15,16,17 Its use in other ENT surgeries like functional endoscopic sinus surgery (FESS), septoplasty, and 

thyroplasty under MAC has also been documented well.18,19,20 Middle-ear surgeries pose a different set of challenges 
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for the patient, surgeons and anesthesiologists. The fine microscopic nature of the surgery leaves no space for 

sympathetic stimulation as well movements of an anxious patient. The success of this surgery under local anaesthesia 

lies in good patient selection, preoperative counseling and use of appropriate sedation.  

 

Few studies have documented the effect of dexmedetomidine as a local anaesthetic adjunct for perineural 

analgesia. A review by Abdallah et al included 4 studies investigating perineural dexmedetomidine, found that 

dexmedetomidine prolonged the duration of long-acting local anaesthetics when used in Brachial Plexus blocks.21 A 

well-designed clinical trial by Obayah et al showed prolongation of time to first analgesic dose after greater palatine 

nerve blocks used in cleft palate repair in children, with bupivacaine plus dexmedetomidine (1 µg/kg) compared to 

bupivacaine alone (22 hr vs. 14.2 hr, p < 0.001).22 There were also significant lower pain scores in the 

dexmedetomidine group for first 24 hr. A prospective, randomized, blinded, controlled trial by Esmaoglu A et al 

concluded an improved time of onset and increased duration of analgesia in dexmedetomidine (100 µg) and levo-

Bupivacaine group for axillary nerve blocks in humans.23 

 

In our study, statistically significant difference in maximum pain relief (improved pain scores) was observed 

in the first 2 hours in dexmedetomidine group (Table III). We used 20mcg dexmedetomidine and kept the total 

volume of local anaesthesia to be 10ml only, which is standard dose of infiltration anaesthesia used in tympanoplasty 

procedure. Intravenous administration of dexmedetomidine is used for its sedative and analgesic actions.24 Its use in 

the ENT surgeries in trial have revealed good patient sedation, improved surgical conditions, bradycardia and 

hypotension are the common side effects observed during the intravenous administration of this drug.20 As per 

literature side effects are less during its administration in peripheral nerve blocks due to its local alpha-2 receptor 

mediated vasoconstriction.24  
 

In our study, post-operative nausea-vomiting (PONV) was the only complication, and it was significantly 

reduced in our study group (p<0.05). There was reduced incidence of post-operative nausea and vomiting in group B 

patients with respect to group A patients. As per literature dexmedetomidine reduces PONV due to opioid-sparing 

effect. It is not clear if dexmedetomidine itself is useful on reducing PONV.25 

 

V. Conclusion 
 

Monitored anaesthetic care with dexmedetomidine is a safe and effective anaesthesia technique for sedation 

and analgesia during tympanoplasty. It prolongs the duration of block, reduces the doses of anesthetic agent with less 

nausea and vomiting in post-operative period. Dexmedetomidine also has a safer side effect profile than other sedative 

drugs. Hence, dexmedetomidine is a safe and effective adjuvant to infiltration anaesthesia in tympanoplasty and can 

be preferred method of choice over general anaesthesia for ontological surgeries lasting maximum 120 minutes. 
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Table 1: Comparison of demographic variables among control and cases 

Demographic data Group Mean Standard Deviation P- Value 

Age A 33.64 Yr 9.56 0.396 

B 35.18 Yr 8.48 

Duration of surgery A 91.08 Min 3.056 0.652 

B 83.30 Min 2.998 

 

Table 2: Comparison of demographic variables among control and cases 

Demographic data Sub variable Group P Value 

A B 

Sex Male 26 24 0.689 

Female 24 26 

Laterality of ear Right 24 27 0.548 

Left 26 23 

 

Table 3: Comparison of other variables among control and cases 

Variables Group Mean Std Deviation P Value 

Onset of block (sec) A 95.34 12.695 0.982 

B 95.14 1.784 

Duration of block (min) A 65.00 2.634 0.000 

B 122.62 5.178 

24 hrs analgesia  

(Paracetamol in Grams) 

A 3.72 0.454 0.652 

B 3.76 0.431 

 

Table 4: Comparison of other variables among control and cases 

 Variables Sub variables Group P Value 

A B 

Intraoperative IV sedation No 7 44 0.00 

Yes 43 6 

Complications (PONV) No 16 43 0.00 

Yes 34 07 
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