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INTRODUCTION 

Pain is an unpleasant sensory and emotional experience 

dut to tissue damage. Post-operative pain relief is an 

important and inevitable part of anaesthesia. In past post-

operative pain relief was neglected in paediatric patients 

because of misconceptions as children don’t feel much 

pain and don’t remember as adults. 

It is proven that significant psychological trauma and 

sufferings with fear and apprehension can occur in 

children due to surgical pain.  Painful and distressed 

recovery would cause a great impact on child psyche and 

delay the early discharge. 

As tonsillectomy is most commonly carried out in 

children it is many a time first surgical exposure for 

otherwise healthy child. Pain relief post-tonsillectomy in 

children remains a dilemma for anaesthetists. Rapid 
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recovery from anaesthesia and return of protective 

reflexes is desirable earlier. Inadequate analgesia can 

delay smooth emergence and speedy recovery.
1
 Pain can 

lead to poor oral intake post-operatively which 

sometimes force clinician for overnight hospitalization of 

patient. 

Conventional methods by variety of medications have 

been tried including NSAIDS and narcotics in paediatrics 

for post-tonsillectomy pain relief. Various routes 

including intramuscular, intravenous, rectal, oral and 

topical have been used for analgesic drugs. Various 

narcotic agents like codeine, pethidine and pentazocine 

have been used to provide efficient analgesia. NSAIDS 

like diclofenec can be given oral, rectal, intramuscular or 

intravenous by infusion. 

Studies to relieve pain and infection have been done by 

Mr. Joel Smith (1960) and colleagues who injected a 

suspension of penicillin, lignocaine and depo-medrol 

(steroid) in tonsillar fossa. He proved lignocaine to be 

effective analgesic but failed to explain the reason of its 

prolonged action. Studies
2
 have been conducted using 

pentazocine or paracetamol but found to be insufficient as 

extraanlgesics were needed. Post –operative 

intramuscular diclofenec
3
 offer good pain relief but very 

painful intramuscular injections in paediatrics are less 

acceptable (Smith V edition 1990). Intravenous opioids
4 

can cause respiratory depression and vomiting. 

Local anaesthetics have advantage over other methods as 

they don’t cause respiratory depression, PONV, delayed 

recovery, hemodynamic instability. Various methods 

using local anaesthetic agents
5-7 

like lignocaine as 

infiltration, topical and bupivacaine
8
 embedded gauge 

used for post-tonsillectomy analgesia. 

We chose 10% lignocaine aerosol for post-tonsillectomy 

pain relief in paediatrics as it offers the advantages like 

ease of administration, safe with quick onset and no need 

of extra analgesia in post-operative period.
9,10

 Aerosol 

delieverd in form of microdroplets (5 micron size) 

through special nozzle fitted on the bottle. 

Thus realizing the benefits of topical application of local 

anaesthetics in tonsillar fossa for analgesia, we did a 

prospective study to observe and to prove efficacy of 

10% lignocaine aerosol as pre-operative and post-

operative for tonsillectomy children. We used 

behavioural scale and self-report scales to assess the 

degree of pain in children.
11

 

METHODS 

The study was carried out after the approval from ethical 

committee and informed written consent of the parents. 

75 patients between the age group of 4 to 12 years of 

either sex undergoing tonsillectomy were selected. All 

children belonged to ASA Grade-I or II. They were 

divided in three groups as group-A (n=25) as controlled 

group, group B (n=25) receiving pre-operative lignocaine 

aerosol 3 minutes prior surgery and group C (n=25) 

received aerosol post-tonsillectomy after hemostasis. 

Selection of patients 

As tonsillectomy is common in paediatrics, we conducted 

out study in 75 ASA G-I or II children between 4 to 12 

years of age group. Male to female ratio in all three 

groups are comparable. In our study we selected all 

children weighing between 10-30 kg range. Surgeries 

which took longer time because of failure to achieve 

hemostasis were excluded from our study. 

Pre-operative evaluation 

Pre-operative visit was conducted one day before surgery. 

Detailed history of all patients in presence of parents was 

taken. Weight and general examination done. Systemic 

examination of cardiovascular and respiratory system was 

done to rule out any lower respiratory infection. 

Pre-operative order 

Patients were advised to remain nil orally for 6 to 8 hours 

before surgery depending on age of the patient. Also 

explained about visual analogue scale. 

Anaesthesia  

Intravenous access secured with 22G i.v. cannula in all 

patients and inj. 5% dextrose started. PR and BP 

recorded. All patients received inj. glycopylorrate (10 

microgm/kg) i.v. inj. Pentazocine (0.3 mg/kg) with inj. 

promethazine (0.25 mg/kg) given i.v. as diluted solution. 

Pulseoxymeter and cardioscope applied for monitoring 

vitals. Nasal otrivin 1-2 drops put in nasal cavity. After 

preoxygenation general anaesthesia administered with inj. 

sodium pentothal (8-10 mg/kg) i.v. followed by inj. 

suxamethonium (2 mg/kg).  After ippv nasal intubation 

done with plain or cuffed endotracheal tube with jelly 

applied for smooth passage. Inj. vecuronium (0.08 

mg/kg) i.v. given for intraoperative muscle relaxation.      

Maintenance of anaesthesia done with O2, N2O and 

isoflurane. Throat packed with roller gauge to prevent 

aspiration of blood. Tonsillar position given for surgery.   

Patients allocated in group B and C received pre-

operative and post-operative 10% lignocaine aerosol 

respectively in tonsillar fossa with special nozzle fitted on 

bottle in dose of 4 mg/kg. Group A (control group) didn’t 

receive aerosol. Intraoperative vitals noted. At the end of 

surgery, reversal with inj. Neostigmine (0.05 mg/kg) with 

inj. atropine (0.02 mg/kg) i.v. given and extubation done 

when patient fully awake. Left lateral position given to 

prevent accidental aspiration.   

In post-operative period all patients monitored for pulse 

rate, blood pressure and respiratory rate. Time of 

awakening from anaesthesia noted. All patients are 
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monitored with behavioural scale and visual analogue 

score (0 - no pain to 10 - worst pain) at the end of 5, 30, 

60 minutes and 2, 3, 4 hours. 

Statistical analysis 

The data obtained in present study was expressed as 

mean ± standard deviation. The data were analyzed by ‘z 

test’. The level of significance was taken as p<0.05. 

RESULTS 

A clinical study was undertaken to study pre-operative 

(group B) and post-operative (group C) use of 

10%lignocaine aerosol in 4 to 12 years of paediatric 

patients for post-tonsillectomy pain relief. Group A 

constitutes control group. Each group has 25 children. 

Table 1 shows age distribution in all 3 groups are 

comparable (4-12 years of age group). Also in all 3 

groups weight and ASA grade I-II distribution are 

comparable.  

Table 1: The distribution of patients according to age 

in all 3 groups (4-12 years); N=25 each.  

Age (years) 
Group A Group B Group C 

No. % No. % No. % 

5-7 10 40 12 48 9 36 

8-10 9 36 10 40 6 24 

11-12 6 24 3 12 10 40 

Total 25 100 25 100 25 100 

Mean ± SD 8.36 ± 2.27 7.88 ± 1.99 8.8 ± 2.48 

Majority of patients in all 3 groups have their basal pulse 

rate in range of 90-100/min. 

Table 2: Weight distribution among all 3 groups; 

N=25 each.  

Weight (kg) 
Group A Group B Group C 

No. % No. % No. % 

≤20 12 48 10 40 13 52 

>20 13 52 15 60 12 48 

Total 25 100 25 100 25 100 

Mean ± SD 18.8 ± 4.53 18.76 ± 4.53 19.84 ± 4.04 

Table 3 shows that there is significant increase in pulse 

rate in group A (control) in post-operative period 

compared to their basal pulse rate. Whereas in group B 

and C, no significant rise of pulse rate after surgery. 

As this Table 3 shows the change in the pulse rate 

between pre-operative and post-operative period. In 

control group A 24% of patients have increase in pulse 

rate >10/ min, which is highly significant rise. 

 

Table 3: Change in pulse rate between post-op to pre-

op in all 3 groups, (N=25).   

Change in 

pulse rate 

Group A Group B Group C 

No. % No. % No. % 

>+10 6 24 1 4 2 8 

+6-10 2 8 3 12 4 16 

+1-5 12 48 10 40 9 36 

No change 5 20 6 24 7 28 

(-1)-(-5) 0 0 3 12 1 4 

(-6)-(-10) 0 0 2 8 1 4 

>-10 0 0 0 0 1 4 

Total 25 100 25 100 25 100 

p value 

Highly 

significant 

P:0.001 

Non-

significant 

Non-

significant 

Time of awakening compared between three groups 

which suggest as shown in Table 4, there is significant 

delayed in awakening in group C (post op). 

Table 4: Time of awakening in all three groups; N=25 

each.  

Time Group A Group B Group C 

Mean values 

(minutes) 
6.07 6.12 12.15 

Above Table 4 shows the average time of awakening 

post-operatively in all the three groups. In group C, time 

of awakening compared to group A and group B, is 

significantly delayed (‘p’ value <0.01). 

In early post-operative period in control group A, there is 

significant pain and discomfort compared to group B and 

C as in both these groups most patients were asleep and 

calm. In group C patients were significantly asleep and 

calm for prolonged period compared to group A.  

Analysis of visual analogue score compared in all three 

groups. No extra analgesia needed in group B and group 

C for 3.5-4 hours. 

Table 5: Visual analogue score (mean value with 

range in bracket); N=25 each.  

Group 
5 

min 

30 

min 

1 

hour 

2 

hour 

3 

hour 

4 

hour 

Control A 
2.9 

(2-6) 

2.9 

(2-6) 

3.8 

(2-6) 

4.4 

(4-6) 

4.6 

(3-6) 

3.6 

(2-4) 

Pre-operative 

lignocaine-B 

0.6 

(0-2) 

0.8 

(0-2) 

2.0 

(0-2) 

2.3 

(2-4) 

2.64 

(2-4) 

2.8 

(2-4) 

Post-operative 

lignocaine-C 

0.5 

(0-2) 

0.9 

(0-2) 

1.6 

(0-2) 

2.2 

(2-4) 

2.52 

(2-4) 

3.2 

(2-4) 
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Table 6: Group A: behavioural score, (N=25).   

Time 
Asleep 

and calm 

Asleep 

and 

restless 

Awake 

and calm 

Awake 

and 

restless 

5 min 20 (80%) - - 5 (20%) 

0.5 hour 16 (64%) - - 9 (36%) 

1 hour 1 (4%) 9 (36%) 7 (28%) 8 (32%) 

2 hour 1 (4%) 1 (4%) 5 (20%) 18 (72%) 

3 hour 1 (4%) 1 (4%) 3 (12%) 20 (80%)  

4 hour 1 (5%) - 11 (44%) 13 (52%) 

Table 7: Group B: behavioural score, (N=25).  

Time 
Asleep 

and calm 

Asleep 

and 

restless 

Awake 

and calm 

Awake 

and 

restless 

5 min 22 (88%) - 3 (12%) - 

0.5 hour 21 (84%) - 4 (16%) - 

1 hour 1 (4%) 1 (4%) 20 (80%) 3 (12%) 

2 hour - - 22 (88%) 3 (12%) 

3 hour - - 21 (84%) 4 (16%) 

4 hour - - 20 (80%) 5 (20%) 

Table 8: Group C: behavioural score, (N=25).  

Time 
Asleep and 

calm 

Asleep 

and 

restless 

Awake 

and calm 

Awake 

and 

restless 

5 min 25 (100%) - - - 

0.5 hour 24 (96%) - - 1 (4%) 

1 hour 22 (88%) - 1 (4%) 2 (8%) 

2 hour 6 (24%) 5 (20%) 14 (56%) - 

3 hour 1 (4%) 6 (24%) 18 (72%) - 

4 hour - - 19 (76%) 6 (24%) 

DISCUSSION 

Pain management after tonsillectomy in children
12

 

remains a dilemma for the anaesthetist. Painful and 

distressed recovery would cause a great impact on child’s 

psyche.
13

  

Early post-operative pain following tonsillectomy 

remains an obstacle to speedy recovery and smooth 

emergence.  

Inadequate analgesia causes poor oral intake and 

occasionally requires overnight hospitalization which is a 

hindrance in day care surgical practice. 

A variety of medications (nonsteroidal anti-inflammatory 

agents, opioids and local anaesthetic agents) have been 

through various routs like intramuscular, intravenous, 

oral, rectal or topical) to alleviate the post-operative pain 

of tonsillectomy in paediatrics. Study using intramuscular 

diclofenac given immediately after surgery along with 

supplemented doses have good post-operative pain relief 

and ease at swallowing; but repeated intramuscular 

injections more than to the pain associated with operative 

procedure. Thus, post-operative pain reliefs by 

intramuscular injections are less acceptable in paediatric 

age groups (Smith V edition, 1990).  

Oral route is acceptable but the drawback of this route is 

medication cannot be given orally in immediate post-

operative period. Intravenous drug administration such as 

opioids can cause respiratory depression. Infiltration with 

local anaesthetics
14,15

 have advantages over narcotics or 

non-narcotic analgesics that They do not cause systemic 

effects like respiratory depression, nausea, vomiting and 

drowsiness. Repeated painful injections are avoided. 

We chose 10% lignocaine aerosol for post-tonsillectomy 

pain relief in paediatrics.  

In our study we compare the efficacy of 10% lignocaine 

in pre-operative and post-operative use for post-

tonsillectomy pain relief as it offers the benefit of ease of 

administration, hemodynamic stability and safety.  

In their study
16-18 

they proved 4% lignocaine and other 

studies which used 10% lignocaine spray in dose of 4 

mg/kg body weight and found serum lignocaine level 

well below toxic level. In our study we used 4 mg/kg 

dose of 10% lignocaine aerosol in tonsillar fossa in both 

study group B and C and no lignocaine toxicity noted in 

any patient. In their study,
19,20

 they successfully used 10% 

lignocaine spray which administered topically in tonsillar 

bed to alleviate immediate post-operative pain and 

discomfort in tonsillectomy patients. 

In our study, the number of patients restless in control 

group A went on increasing from 36% at 30 minutes to 

70% at 2 hours and 12 patients needed supplementary 

analgesics like diclofenac at 2 hours assessment. Up to 

31/2 to 4 hours post-operatively, no extra analgesia 

required in both pre-operative and post-operative study 

group i.e. group B and group C. In Control group A there 

was significant rise in post-operative pulse rate compared 

to pre-operative value in significant number of patients 

(24% of patients had risen in pulse rate >10/min).  In both 

these study groups, no significant change was noted in 

pulse rate, blood pressure and respiratory rate. 

A study
21

 in children ranging from 4-10 years of age 

groups scheduled for elective tonsillectomy concluded 

that 10% lignocaine he used after tonsillectomy showed 

delayed recovery compared to pre-operative group. All 

the patients were also assessed for ‘time of awakening’ 

i.e. time taken for eye opening from discontinuation of 

anaesthesia. The mean time of awakening in group A was 

6 minutes-7 seconds, in group B was 6 minutes-13 

seconds, whereas in group C was 12 minutes-15 seconds. 

So, time of awakening in group C was comparatively 

prolonged and was proved to be statistically significant. 
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In our study both study groups group B and C, most of 

the patients in early post-operative period in 5 minutes 

and 30 minutes were asleep and calm (Group B: 88% and 

84% respectively, Group C: 100% and 96% respectively) 

whereas in control group A, in early post-operative 

period 5 minutes and 30 minutes 80% and 64% patients 

were asleep and calm. So, 5 patients at 5 minutes and 9 

patients at 30 minutes were restless in control group. At 

one hour, in group B patients were more awake and calm 

(80%), while 88% patients in group C were asleep and 

calm. We observed that most of the patients in immediate 

post-operative period were calm in both study groups. 

In their study
22,23 

they concluded the use of topical local 

anaesthetic is safe and free from hemodynamic stability 

and systemic toxicity when used in tonsillectomy for pain 

relief. In our study there was not a single patient in whom 

local anaesthetic toxicity noted. 

So in our study we concluded that 10% lignocaine 

aerosol is safe for post-tonsillectomy pain relief in 

paediatric patients and also that post-operative use of the 

drug significantly delay the early recovery so we prefer 

pre-operative use of 10% lignocaine aerosol for post-

tonsillectomy pain relief in paediatric patients. 
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