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Introduction

Postoperative analgesia is a vital part of therapy in patients

undergoing tonsillectomy. Considering that tonsillectomy is

one of the most common otolaryngology procedures, ade-

quate postoperative analgesia is essential to decrease mor-

bidity in patients.1,2 The pain peaks immediately after

procedure and sustains for the initial three postoperative

days.3 Thus, a need of adequate postoperative analgesia is

warranted.1,3,4
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Abstract Introduction Posttonsillectomy pain results in significant morbidity to the patients.

There is a disagreement in the literature regarding the use of local anesthetics during

tonsillectomy. The aim of this placebo-controlled, double-blind study is to evaluate the

effect of peritonsillar administration of local anesthetics.

Objective To evaluate the role of intraoperative use of analgesics in tonsillar fossa and

postoperative evaluation with visual analogue scale (VAS) scores in achieving pain relief

after tonsillectomy procedure

Methods In this study, 180 patients were randomized to 1 of the 6 groups:

bupivacaine infiltration, lidocaine infiltration, normal saline infiltration, bupivacaine

packing, lidocaine packing, and normal saline packing. Pain caused by speaking,

swallowing, and on rest was assessed using VAS at 4, 8, 12, 16 hours, and at discharge.

Results Significant analgesia was obtained in patients who received bupivacaine

infiltration and packing compared with placebo (p < 0.05). The majority of the study

subjects had no postoperative complications, and patients receiving bupivacaine

infiltration required less additional analgesics in the first 24 hours after surgery.

Conclusion We advocate the use of bupivacaine infiltration or packing immediately

following the procedure to achieve adequate postoperative analgesia.
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Various practices have been described in the literature to

achieve adequate pain control, decrease morbidity, and

enhance recovery after tonsillectomy. These include preopera-

tive topical administration of local anesthetics, nerveblockade,

use of dexamethasone, opioids, acetaminophen, nonsteroidal

antiinflammatory drugs (NSAIDs), perioperative hydration,

family education, and different surgical approaches.1,2,4–6 Sys-

temic analgesics and opioids provide pain relief, but this

therapy is associated with increase in postoperative nausea,

vomiting and constipation, which can lead to decreased oral

intake and dehydration. The alternative is to use a local

anesthetic agent to achieve adequate pain control.

Bupivacaine is a potent analgesic that produces rapid and

sustained analgesia.7–9 It has been used as a peripheral nerve

block and for prevention of postoperative pain following

tonsillectomy.10–13 Lidocaine is a common local anesthetic

agent that is widely used. Lidocaine has been utilized in

management of posttonsillectomy pain.14,15 Local infiltra-

tion of local anesthetic agents in the tonsillar fossa is known

to produce complications due to inadvertent intravascular

injection,16 whereas topical application is considered safe

and simple to perform.

Pre and postoperative local anesthetic agents like bupi-

vacaine and lignocaine have been utilized in the literature as

infiltration in the tonsillar fossa with conflicting results.

However, due to the scarcity of data on the effect of local

anesthetic agents on posttonsillectomy pain control, we

aimed to evaluate the role of local anesthetic agents, in

injectable and topical form, in achieving adequate pain relief

after the tonsillectomy procedure.

Methodology

Study Design

This prospective, randomized, double-blind clinical trial was

conducted at a tertiary care hospital in Karachi, Pakistan,

over a period of 3 years (Jan 2012-Dec 2015). Institutional

ethical review committee approval and informed written

consent were obtained prior to the enrollment. A minimal

sample size calculation showed 13 patients to be recruited in

each arm of the study, but to bring the sample size to a

normal distribution 30 participants in each arm were

enrolled. Thus, a total of 180 patients were recruited for

the purpose of this study.

Randomization and Intervention

Patientswerepresentedwithsixunidentifiedpapers tochoose

from with preassigned codes for each group. Patients were

randomized to one of the six (6) therapies: bupivacaine

infiltrate, lidocaine infiltrate, normal saline infiltrate, bupiva-

caine pack, lidocaine pack, and normal saline pack. Each group

had 30 patients. A clinical nurse was assigned to prepare the

codes and for infiltration or pack and, then, to provide it to

the operating surgeon in an unlabeled sealed envelope before

the procedure. Since all the analgesic agentswere clear liquids,

there was no way for the surgeon or patient to know which

agent u placed in the envelope. The infiltration or pack was

administered at the completion of surgery, just before extuba-

tion. No patient was given systemic analgesics in the first

24hours after surgery. Two (2)wardnurseswere trained to ask

about the visual analogue scale (VAS) scores from patients at

different intervals (4, 8, 12 and 16 hours postoperatively) until

the time theywere discharged. Thesefindingswere noted in a

separate questionnaire. (See ►Proforma - available online)

All patients were operated with diathermy to minimize con-

founders in the study.

Patient Eligibility

Patients undergoing elective tonsillectomy at a tertiary care

hospital inKarachi, Pakistan,were eligible for thestudy.Ability

to provide a signed informed consent by the patient or

guardian/parent was a requirement to be eligible in the study.

Outcome Measures

Change in pain, dysphagia, and difficulty in speaking and at

rest as assessed by theVAS at various time intervals following

surgery.

Masking

This study was a double-masked study: both the operating

surgeon and the patients were not aware of the treatment

dose they had been assigned to.

Statistical Analysis

Data were stored and analyzed using the software Stata

version 14.2 (StataCorp. LP, College Station, TX, USA). Count

and percentages were reported for all baseline study para-

meters, mean and standard deviation were also reported for

quantitative parameters. The Pearson Chi-square test was

used to see the association of infiltration with postoperative

analgesics and frequency; a bar chart was also used to display

the graphical summary of results.

To compare the VAS scores from 4 hours to discharge for

speaking, swallowing, and rest, a generalized linear model

with repeated measures designed was used to see the effect

of the topical use of analgesics, postoperative analgesics

(primary and secondary) and their frequencies in 24 hours.

A further posthoc analysis was performed to compare the

VAS scores across different levels, and p-values < 0.05 were

considered significant. Trend charts also reported to see

observed the behavior of VAS scores for different factors at

different levels.

Results

One hundred and eighty (180) patients underwent tonsil-

lectomy and were included in this study in the 5-year period

between 2012 and 2016. The mean age of the study parti-

cipants was 14.6 years. A total of 53.9% of the participants

were male. (►Table 1) All patients received preoperative

antibiotics. The intraoperative time for the majority of the

patients (59.4%) was between 11 and 20 minutes. The

intraoperative blood loss was 1 to 5 ml in 44.4% patients.

The majority of the patients received intravenous (IV) co-

amoxiclav (79.4%) in the immediate postoperative period.

Paracetamol IV was most frequently (98.3%) used in the
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postoperative period, with the need of IVanalgesia beingmore

than 3 times higher in 54.44% of the patients. Approximately

30% of the patients required a second analgesic for adequate

pain relief. The most common intraocular complication

was secondary hemorrhage (7.78%) followed by infection

(5.0%). (►Table 2) There was an overall statistical difference

in the postoperative complications and study groups

(p ¼ 0.009). However, the difference in the rate of procedure-

related postoperative complications among the six study

groupswasnot statistically significant (p ¼ 0.86). All 6 patients

in the studywho had transient cardiac arrhythmia belonged to

the bupivacaine infiltrate group. A total of 93.9% of the patients

receivedantibioticsatdischarge,whilealmostallof thepatients

receivedoral analgesicswith18.9%requiringa secondanalgesic

for adequate pain relief. (►Table 3) Approximately 40% of the

patients in both placebo groups required a second analgesic for

pain relief, while only 7% of the patients in the bupivacaine

infiltrate group needed a second analgesic in the postoperative

period.

Mean VAS scores for dysphagia, difficulty in speaking, and

pain at rest of patients belonging to bupivacaine infiltrate

and bupivacaine pack were significantly lower (p < 0.01)

when compared with the other groups, at 4, 8, 12 and

16 hours postoperatively. ►Figs. 1–3 show the trends of

VAS for speaking, swallowing, and pain at rest at various time

points after the surgery. The overall mean VAS score for

difficulty in speaking, swallowing, and pain at rest was the

lowest in the bupivacaine infiltrate group (1.74, 1.73, and

1.37 respectively) and the highest in the normal saline group

(►Table 4). The accumulated mean VAS score for dysphagia,

difficulty in speaking, and pain at rest was the highest in the

placebo group. The difference in mean VAS score among the

study groups was statistically significant (p < 0.05).

The general linear model (GLM)-repeated measure of

analysis of variance (ANOVA) demonstrated that infiltration

has a significant impact on the VAS scores from 4-hours to

discharge follow-up; postoperative analgesia and its fre-

quency did not have any significant impact, but secondary

postoperative analgesia and its frequency showed a signifi-

cant impact on difficulty in speaking on the VAS. Similarly,

infiltration, secondary postoperative analgesia and its fre-

quency had significant impact on difficulty in speaking on

the VAS (p < 0.05). All other combinations were found

statistically insignificant (p > 0.05). Infiltration, secondary

postoperative analgesic and its frequency showed significant

impact on pain at rest VAS results.

Table 2 Postoperative characteristics of the patients

Characteristics n %

Postoperative
antibiotics

IV co-amoxiclav 143 79.4

IV clarithromycin 26 14.4

IV ceftriaxone 11 6.1

Postoperative
analgesics

IV paracetamol 177 98.3

Not prescribed 3 1.67

Frequency of
postoperative
analgesia use

Once 17 9.44

Twice 21 11.67

Thrice 44 24.44

More than thrice 98 54.44

Postoperative
second
analgesic use

IV paracetamol 1 0.56

IV ketorolac 45 25.00

IV tramadol 7 3.89

Not prescribed 127 70.56

Frequency of
postoperative
second
analgesia use

Once 38 21.11

Twice 13 7.22

Thrice 2 1.11

More than thrice 127 70.56

Postoperative
complication

Primary hemorrhage 1 0.56

Secondary hemorrhage 13 7.78

Dehydration 6 3.33

Infection 9 5.00

Cardiac arrhythmia 6 3.33

No complications 145 80.56

Abbreviation: IV, intravenous.

Table 1 Baseline characteristics of the study population

Characteristics Mean SD

Age (years) 14.58 7.49

n %

Gender Male 97 53.9

Female 83 46.1

Preoperative antibiotics co-amoxiclav 143 79.4

clarithromycin 26 14.4

ceftriaxone 11 6.1

Time taken for surgery < 10 minutes 68 37.8

11–20 minutes 107 59.4

20–30 minutes 5 2.8

Blood loss (mL) 0 mL 65 36.1

1–5 mL 80 44.4

5–10 mL 35 19.4

Abbreviation: SD, standard deviation.

Table 3 Characteristics of patients at discharge

Characteristics n %

Antibiotics at
discharge

Oral co-amoxiclav 143 79.44

Oral clarithromycin 26 14.44

Not prescribed 11 6.11

Analgesics at
discharge

Oral paracetamol 100 55.56

Oral ibuprofen 78 43.33

Not prescribed 2 1.11

Second analgesic
use at discharge

Yes 34 18.89

No 146 81.11
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Fig. 1 Visual analogue scale for difficulty in speaking.
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Discussion

The index study aimed to evaluate the effects of different

local anesthetic agents and mode of delivery on postopera-

tive pain and bleeding, and the main finding is that bupiva-

caine has better analgesic efficacy and could be reliably used

for postoperative pain relief.

In our study, the mean pain score in the control group

(normal saline infiltrate and normal saline pack) was signifi-

cantly higher (p < 0.05) at 4 hours, 8 hours, 12 hours and

16 hours postoperatively when compared with those of

patients who received bupivacaine and lidocaine (►Fig. 1

and 2). Thus, we conclude that application of bupivacaine

and AU: In case lidocaine is a brand name, please, inform the

name and location (city, state and country) of the manufac-

turer between parentheses following the brand name.is effec-

tive in the management of posttonsillectomy pain, with

bupivacaine having lower scores on VAS and less requirement

of analgesics in the postoperative period. This is consistent

with the data published in the literature.3,13

It has been reported that posttonsillectomy pain is the

most severe on postoperative day 1; then, it gradually sub-

sides and it transiently increases at postoperative days 3 and

4,with development of scar tissue.17 The patients included in

the current study were not hospitalized for a prolonged

period of time; hence, they could only be evaluated during

the period in which the pain is most severe.

There is a debate in the literature regarding the efficacy of

local anesthetic infiltration in the peritonsillar tissue. Several

studies have demonstrated that the role of such analgesics is

limited to the immediate postoperative period.18–22 Grain-

ger et al, in a systematic review of 13 studies, concluded that

local anesthetics provide modest reduction in pain asso-

ciated with tonsillectomy.23 Our study shows that topical

and local infiltration of bupivacaine and lidocaine provides

pain relief compared with the placebo group in the immedi-

ate postoperative period.

Factors that may explain the ambiguity in the literature

may be due to the surgical techniques employed during the

procedure, premedication, dose and volume of local anes-

thetic, assessment method of the postoperative pain, and

method of administration of local anesthetics.24 With the

introduction of electrodissection, the risk of immediate

postoperative hemorrhage is virtually non-existent. How-

ever, electrodissection can lead to significant inflammation

and edema resulting in pain and discomfort following sur-

gery.25 Since our study was conducted at a single center and

the surgical procedure remained consistent, the resulting

effect of local anesthetics can be attributed to the anesthetic

agent itself. Additionally, patients who received bupivacaine

infiltration had less pain, postoperative complications and

the need for additional analgesics in the immediate post-

operative period.

Infiltration of local analgesic in the peritonsillar space can

result in complications. Bilateral vocal cord paralysis, which

can last up to 5 hours, severe upper respiratory obstruction

with or without pulmonary edema due to vagal or hypo-

glossal blockage, life-endangering deep cervical abscess, and

brain stem stroke as a result of cardiac asystole leading to

tracheostomy and gastrostomy tube placement. There is an

increased risk of complications if the infiltrate is deep and of

higher volume of local anesthetics into the tonsillar

bed.24,26–30 The majority of the patients in our study did

not have any complications; however, � 8% of the subjects

had postoperative hemorrhagic episodes.

The limitation of our study is that subjects were not

followed after discharge to observe the long-term effects of

analgesics.

Conclusion

Postoperative infiltration and packing at the surgical site of

bupivacaine helps in significantly reducing the pain asso-

ciated with tonsillectomy. Pain severity in the bupivacaine

group was significantly lower than that in the lidocaine and

placebo (normal saline) groups at 4, 8, 12 and 16 hours after

surgery. We advocate the use of bupivacaine infiltration or

packing immediately following the procedure to achieve

adequate postoperative analgesia.
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