
ORIGINAL ARTICLE

Is Lidocaine Infiltration Really Necessary in Micro Ear Surgeries
performed Under General Anaesthesia?

K. Senthil • John Samuel • V. V. Ramachandran

Received: 20 January 2011 / Accepted: 9 November 2011 / Published online: 27 November 2011

� Association of Otolaryngologists of India 2011

Abstract To study the role of infiltrating 2% Lidocaine

in Micro ear surgeries performed under general anaesthe-

sia. To measure the impact of infiltration of 2% Lidocaine

in post operative pain relief and per operative bleeding.

A Double blinded, Prospective randomized comparative

study was conducted in a tertiary care referral centre. A

total of 30 patients planned for micro ear surgeries under

general anaesthesia (Tympanoplasty and Cortical mas-

toidectomy) for CSOM tubotympanic disease were selected

and divided into two groups randomly by the chief senior

consultant. Group A patients received local infiltration of

2% Lidocaine with one in 200,000 adrenaline and Group B

patients received infiltration of one in 200,000 adrenaline

in distilled water alone. Operating surgeon assessed the

bleeding in the surgical field using Boezaart’s grading

system. Post operative pain was assessed using a visual

analog scale. Pain scores of these patients were assessed in

the 1st, 4 and 24th h post operatively and recorded. The

mean post operative pain score in the 1st h for the patients

in Group A was 0.93 and for patients in Group B was two.

The difference in the pain scores between the two groups

was significant (P \ 0.02).The difference in the mean post

operative pain scores between the two groups in the 4 and

24th h were not significant (P \ 0.1).Per operatively, grade

III bleeding was present in 73% of patients in group B and

only 33% of patients had grade III bleeding in group A.

Infiltration of 2% Lidocaine has a significant impact over

the grade of bleeding in the operative field and also on

1st h post operative pain relief. It did not have a significant

influence on the pain relief in the 4 and 24th h post

operatively.
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Introduction

Otolaryngology is an important surgical specialty where

the quality of anaesthesia can influence the field of interest

and hence it is outcomes. Since the inception of the era of

surgery, surgeons have tried to reduce the bleeding in the

operative field [1]. Pros and cons of doing micro ear sur-

geries under general anaesthesia and local anaesthesia have

been debated a lot [2].

It is a common practice to infiltrate local anesthetic

drugs even in surgeries performed under general anaes-

thesia [3] and lidocaine is considered merely a carrier of

adrenaline [4]. We should remember that Lidocaine is not

just a placebo but a drug that can cause toxicity at higher

doses [5]. Role of infiltrating various local anesthetic

agents in surgeries like tonsillectomy, nasal surgery [6–8],

tooth extraction [9] etc. were studied before. The purpose

of our study is to evaluate the role of infiltrating 2%

Lidocaine in micro ear surgeries performed under general

anaesthesia in terms of bleeding in the operative field and

post operative pain relief for the patient.

Patients and Methods

This is a randomized, double blinded prospective study

done in the Department of Otorhinolaryngology, Head and
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Neck surgery of a tertiary care referral centre. Study was

done between the period of March 2010 to August 2010.

Patients diagnosed to have chronic suppurative otitis

media tubotympanic disease between the age group of

10–50 years were selected for the study. Patients with

chronic suppurative otitis media attico antral disease,

having co-morbid illness such as hypertension, diabetes

mellitus, coronary artery disease and coagulation abnor-

malities were excluded. The patients taking antiplatelet or

anti coagulant drugs and those seeking revision ear sur-

geries were also excluded from the study.

After obtaining an informed consent, background data of

the patients selected were recorded in a proforma .The

senior author allocated the patients into two groups. Odd

number patients were included in group A and even

number patients into group B. The operating surgeon and

patients were blinded about the groups. Different surgeons

including residents performed either tympanoplasty or

cortical mastoidectomy under general anaesthesia. The

senior author was not part of the operating team of

surgeons.

General anaesthesia was induced with 2.5–5 mg of

midazolam, 100 lgms of fentanyl and 1–2 mg/kg body

weight of propofol. After preoxygenation with facemask

ventilation, patients were paralysed with vecuronium at the

dose of 0.1 mg/kg. Endotracheal intubation was done with

appropriate size endotracheal tube. Anaesthesia was

maintained with nitrous oxide and oxygen at the ratio of

1:2 along with 2% isoflurane. Patients heart rate, non

invasive blood pressure, oxygen saturation and electro-

cardiogram were monitored during the mechanical venti-

lation. Mean arterial pressure of the patient was maintained

between 75 and 90 mm of Hg.

All the patients underwent micro ear surgery by post

auricular approach. Group A patients received local infil-

tration of 2% Lidocaine (5 mg/kg) with one in 200,000

adrenaline using a 23 gauge needle. Infiltration was given

in the post auricular region and four quadrants of external

auditory canal in all patients. Group B patients received

infiltration with one in 200,000 adrenaline prepared in

distilled water. This was prepared by taking 0.1 ml of

1:1,000 adrenaline in a tuberculin syringe diluted in 20 ml

of distilled water.

Post aural modified William Wilde’s incision was made

10 min after infiltration [4]. Operating surgeon was asked

to assess the bleeding in the surgical field during post

auricular dissection and middle ear work using Boezaart’s

grading system (Table 1) for bleeding [10, 11]. Duration of

surgery was defined as the period between the time of

incision to the last suture.

Post operative pain score was assessed using a visual

analog scale of 10 points [12]. This pain score was

explained to the patients pre operatively by the staff nurse.

The pain scores (X) of the patients were assessed in the 1st,

4 and 24th h post operatively and recorded. Additional

dose of analgesic (diclofenac sodium 75 mg intra muscular

injection) was given if the pain score was three or more.

The mean pain score (x) as calculated for each group

after 1st, 4 and 24th h in the post operative period. Stu-

dent’s t test was applied and P value was calculated [13].

The observed value was considered significant if the

P value is \0.05.

Results

Thirty patients (14 males, 16 females) participated in our

study. The mean age group was 32.4 years (range

11–49 years). Fifteen patients were included in each group.

The mean duration of the surgery was 2 h 20 min (range

1–3 h 30 min). Pain scores in the 1st, 4 and 24th post

operative hours for group A and B are shown in the Figs. 1

and 2. All the patients in group A (Lidocaine group) had a

pain score of 2 or less in the 1st post operative hour. None

of the patients had a pain score of 3 or more. In group B,

six patients had pain score of 3 and above in the 1st post

operative hour.

Mean pain score for 1st, 4 and 24th post operative hours

for both the groups are shown in Table 2 along with their

standard deviations and standard errors. The ‘t’ values were

calculated from the actual difference between the mean

pain scores of group A and B and standard error (SE). The

calculated ‘t’ values for the 1st, 4 and 24th post operative

pain scores were 2.6, 0.22 and 0.29, respectively. For a

degree of freedom of 28, P value for the pain score during

the 1st post operative hour was \0.02, which was signifi-

cant [13]. The P value for the pain scores during the 4 and

24th post operative hours were \0.1 and hence the differ-

ence between the means were not significant.

Bleeding in the operative field in both the groups was

grade II and III. The Percentage of patients who had grade

II or III bleeding in group A and B are shown in the Fig. 3.

Patients in the group B had more bleeding when compared

to patients in group A.

Table 1 Grading system for bleeding in surgical field Boezaart et al.

[10]

Grades Surgical field

I Cadaveric conditions with minimal suction required

II Minimal bleeding with infrequent suction required

III Brisk bleeding with frequent suction required

IV Bleeding covers surgical field after removal of suction before

surgical instrument can perform manoeuvre

V Uncontrolled bleeding
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Discussion

Blockade of nerve impulses to abolish sensation may be

produced by many tertiary amine bases, certain alcohol and

variety of other drugs [14]. However, all currently avail-

able clinically useful agents are either aminoesters or

aminoamides. The prototype drug for aminoamides is

Lidocaine and aminoesters is Procaine [15].

Lidocaine is available in various concentrations such as

0.5, 1, 2, 4, 5 and 10% [5, 16–19]. Generally 0.5 and 1%

are used for infiltrative anaesthesia, 2% for peripheral

nerve blocks, 4 and 10% for topical anesthesia and 5% for

spinal anaesthesia [14]. But in our instituitional practice,

we generally use 2% Lidocaine with 1:200,000 adrenaline

for infiltration.

Local anaesthetic agents are used alone or along with

general anaesthesia for minor and major surgeries. The

potency and duration of action of these drugs are influ-

enced by the dosage, use of vasoconstrictive agents, vas-

cularity of infiltrative site etc [14]. Dosage of local

anaesthetic drugs can be increased by using a large volume

or more concentrated solution. As the dosage is increased

the time of onset is decreased and duration of action is

increased.

Generally the duration of action of 1% Lidocaine for

infiltrative anaesthesia is considered to be 1 h without

adrenaline and 2 h with adrenaline [14–16]. The mean

duration of the surgery in our study was 2 h 20 min

(minimum 1 h to maximum of 3 h 30 min). But the

patients in Lidocaine group who underwent surgery for 3 h

had less immediate post operative pain score.

Afhami and his colleagues had shown in their study that

increasing the concentration of Lidocaine can increase the

duration of action for the same volume of drug. In his study

1.5% Lidocaine provided 20 h of pain relief [17]. In our

study we used 2% Lidocaine in a standardized dose of

5 mg/kg body weight for all patients [5]. We used double

the concentration of regularly used 1% Lidocaine which

provided pain relief in the 1st h post operatively. But we

have found that 2% Lidocaine did not have a significant

impact over the 4 and 24th h pain scores.

The post operative pain relief while using a local

anaesthetic infiltration not only depends on the duration of

action of drug but is also based on preemptive analgesia

[18–22]. Pain transmission from the periphery to the cen-

tral nervous system leads to modification or plasticity of

this system resulting in prolonged and pronounced pain

perception even after cessation of the painful stimuli [22,

23]. Preemptive analgesia prevents central sensitisation and

hyperexcitability of neurons [24]. The intense pain stimu-

lus is not only caused by the mechanical trauma of surgical

incision but also the chemical substances and enzymes
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Fig. 1 Pain scores of patients in Group A
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Fig. 2 Pain scores of patients in Group B

Table 2 Mean pain scores, standard deviations and standard errors

Pain score (h) Group A mean Group B

mean

Actual

difference

Standard deviations

Group A (a)

Standard deviations

Group B (b)

Standard errors

Ha2/n 1 ? b2/n 2

1 0.93 2 1.07 0.85 1.36 0.41

4 1.46 1.53 0.07 0.81 0.91 0.315

24 1.2 1.13 0.07 0.68 0.62 0.24
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from the injured tissue [25]. It is important to understand

that general anesthesia doesn’t prevent this central sensi-

tisation [26].

The technique of infiltration of local anesthetic drug has

a bearing over the post operative pain relief. Proper infil-

tration of the periosteum of the mastoid cortex needs a

mention apart from regular subcutaneous infiltration. One

of the reasons for persisting post operative pain even after

local anaesthetic infiltration is failure to infiltrate the

periosteum [27].

Surgeons tried numerous methods to reduce bleeding by

proper positioning of the patient, hypotensive anaesthesia

& co administration of vasoconstrictive agents [1, 4]. Apart

from providing analgesia the local anaesthetic drugs

influence the bleeding in the surgical field by influencing

the smooth muscles of the peripheral vasculature [14].

In our study, though both the group of patients received

vasoconstrictive agent adrenaline, the bleeding was less in

group. Usually Lidocaine is considered as a vasodilator

which should actually increase the bleeding in the opera-

tive field. Tatjana and colleagues have studied the bleeding

in the operative field during septoplasty [7]. He had shown

that infiltration of Lidocaine with adrenaline has reduced

the bleeding proving better visibility of surgical field. The

impact of Lidocaine over the bleeding in the surgical field

is largely attributed to its systemic effects such as arterial

hypotension and lower heart rate rather than the action over

the smooth muscles of peripheral vasculature [28]. But in

our study we maintained the mean arterial pressure

between 75 and 90 mm of Hg. Thus, impact of local

infiltration with Lidocaine over the general hemodynamic

status of the patients seemed nullified and needs further

studies to elucidate its contributions towards attaining

hemostasis.

Conclusion

Infiltration of 2% Lidocaine with adrenaline has a signifi-

cant impact over the 1st h post operative pain score

(P \ 0.2) and grade of bleeding in the surgical field than

using adrenaline alone even in micro ear surgeries per-

formed under general anaesthesia. But it does not have any

influence over the 4 and 24th h post operative pain score.

To achieve a good post operative pain relief infiltrating the

periosteum of mastoid cortex with local anaesthetic drug is

imperative. Based on our results, we recommend that

infiltration of 2% Lidocaine is useful in micro ear surgeries

even if it is performed under general anaesthesia and is

better than infiltrating diluted adrenaline alone.
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