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Abstract
Tonsillectomy is a common surgery per-

formed in paediatric otorhinolaryngology
and is usually accompanied by considerable
postoperative pain. Earlier literature has
shown the use of topical bupivacaine for
post-tonsillectomy pain relief to be promis-
ing. This study was conducted to evaluate
the efficacy of topical bupivacaine applica-
tion on post-tonsillectomy pain relief. Fifty
consenting patients scheduled for tonsillec-
tomy that met the inclusion criteria were
enrolled in the study and assigned into two
groups of 25 patients each. Group B had
their tonsillar fossa packed with 0.5% bupi-
vacaine soaked gauze for 5 minutes while
Group S had normal saline. Pain intensity
was measured at 1, 2, 4, 12 and 24 hours
postoperatively, using the Faces Pain Scale-
Revised (FPS-R). Mean scores for groups B
and S at 1, 2, 4, 8, 12, 24 hours were
1.96±1.17, 2.40±0.82, 2.8±1.0, 2.88±1.17,
3.08±0.99, and 3.04±1.02 and 3.36±1.38,
4.72±1.62, 3.92±1.35, 3.76±1.45,
4.00±1.41, 3.38±0.98 respectively. The dif-
ference was significant at 1 and 2 hours
only (P≤0.05). Post-tonsillectomy pain was
reduced in the first two hours by application
of bupivacaine soaked gauze. 

Introduction
Tonsillectomy can be defined as a surgi-

cal procedure performed with or without
adenoidectomy in which the tonsils are
completely removed, including its capsule.1
Essentially, it involves dissecting the peri-
tonsillar space between the tonsils capsule
and the muscular wall. It is one of the most
commonly performed day-case surgeries in

children in high-income countries and is
usually accompanied by moderate to severe
postoperative pain.1,2

Managing post tonsillectomy pain
remains a challenge to both the anaesthetist
and the surgeon, as inadequate pain man-
agement often leads to delayed discharge,
unplanned readmissions, dehydration,
infection and secondary haemorrhage.1-3

Different surgical and anaesthetic tech-
niques have been developed for use during
and after the surgery to reduce post-tonsil-
lectomy pain, some of which have shown
some positive outcomes in randomised tri-
als.3,4

Opioids, Non-Steroidal Anti-
Inflammatory Drugs (NSAID) and aceta-
minophen are used traditionally for post-
tonsillectomy pain relief. However, opioids
can cause adverse effects such as sedation,
nausea and vomiting, cough suppression,
respiratory depression, while NSAIDs may
increase bleeding tendencies.2,3,5 Because
of the lack of these side effects in Local
Anaesthetics (LAs), there has been a
renewed interest in their use for post-tonsil-
lectomy pain relief. Local anaesthetics are
usually administered in three different ways
for this purpose: i) re-incisional peritonsil-
lar infiltration; ii) post-tonsillectomy wound
infiltration; iii) post-tonsillectomy topical
packing with soaked gauze.

Wound infiltration with bupivacaine has
been reported to cause visual loss,6 cervical
osteomyelitis7 and airway obstruction.8
Also, if inadvertently injected into a blood
vessel, bupivacaine can result in cardiac
arrhythmia, which is difficult to treat.
However, various studies have used bupiva-
caine soaked gauze without any serious
complication reported.2,3,5,9

This study aims to evaluate the efficacy
of topical application of bupivacaine on
post-tonsillectomy pain relief in children.
The primary outcome is the FPS-R scores
of the two groups, while the secondary out-
comes are the time to first analgesic request,
and the cumulative dose of systemic anal-
gesics consumed.

Materials and Methods
This is a prospective double-blinded

randomised controlled study of 50 ASA I
and II patients aged between 5 to 15 years
scheduled for elective tonsillectomy in
Usmanu Danfodiyo University Teaching
Hospital (UDUTH), Sokoto, Nigeria,
between 1st August 2017 to 1st January
2018. After approval by the Research and
Ethics Committee of the hospital, informed
consent was obtained from all patients after
a thorough explanation of the purpose and

scope of the study before the commence-
ment of the study. 

Patients whom parents/guardian were
not willing to participate, patients with
proven or suspected allergy to local anaes-
thetics, patients for combined adenotonsil-
lectomy, patients with peritonsillar abscess
or suspected tonsillar malignancy, patients
with difficulty in understanding the Faces
Pain Scale-Revised (FPS-R) and sickle cell
disease patients were excluded from the
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study.  Routine laboratory investigations
including full blood count, Serum elec-
trolytes, urinalysis, and when indicated
Electrocardiograph (ECG), chest radi-
ograph and coagulation studies were con-
ducted. The patients were randomly
assigned using a sealed envelope technique
into two groups (Group B and S) of 25 each
in a double-blinded fashion. All patients
were anaesthetised using standard protocol.
Atropine and dexamethasone were given as
premedicants to both groups. General
anaesthesia was induced with i.v. propofol,
fentanyl and suxamethonium to facilitate
orotracheal intubation. Correct tube place-
ment was confirmed by capnography and
chest auscultation. Anaesthesia was main-
tained with isoflurane and 100% oxygen to
maintain adequate anaesthetic depth.
Muscle relaxation was maintained with top-
ups of atracurium while  intraoperative
analgesia was achieved with fentanyl. The
oxygen saturation, pulse rate, blood pres-
sure, ETCO2 and airway pressure were con-
tinuously monitored intraoperatively. Blood
loss was assessed by counting the number
of pieces of gauze used and estimating the
amount of blood in the suction bottle.
Isoflurane was discontinued at the end of
the surgery, and fresh gas flow increased to
4-6 L/min. Atropine and neostigmine were
used to reverse the residual effect of muscle
relaxant. 

Two surgeons adjudged to be of equal
proficiency performed the surgeries using a
standardised cold knife dissection technique

After haemostasis was achieved, group
B patients had both sides of their tonsillar
fossae packed with standard gauze of 10 cm
dimension folded twice to make it 2.5 by
2.5 cm and fully soaked with 5 ml of 0.5 %
bupivacaine (Marcaine AstraZeneca brand).
The pack was removed after applying five
minutes of firm pressure. In group S
patients, bupivacaine was replaced by nor-
mal saline, and saline-soaked gauze was
applied in the same fashion as applied in
Group B. 

The pain intensity (FPS-R score) of
each patient was assessed and recorded by
the researcher and another anaesthetist who
is conversant with FPS-R at 1, 2, 4, 8, 12
and 24 hours postoperatively. The time to
first analgesic request defined as the time
between the end of surgery and the first
dose of diclofenac (0.5mg/kg) administered
was recorded for each patient. Henceforth,
patients were placed on diclofenac every
12hrs. For breakthrough pains (FPS-R score
˃4), rescue analgesia was administered and
recorded as a repeated dose of intravenous
diclofenac. After 24 hours, the cumulative
dose of diclofenac consumed was recorded,
and patients were converted to oral ibupro-

fen 5 mg/kg/dose and oral acetaminophen
15 mg/kg every 8 hours.

Only data obtained from patients who
were well oriented in person, place and time
were considered for statistical analysis.
Statistical analysis of data collected was
performed using SPSS version 20.0. Results
were expressed as the mean ± SD except
where stated otherwise. Differences in FPS-
R scores between the two groups were eval-
uated with Student’s t-tests. The time to first
analgesic request and cumulative dose of
diclofenac consumed were analysed with
the unpaired Student’s t-test after logarith-
mic transformation to ensure a normal dis-
tribution. A P value <0.05 was considered
significant.

Results
The two (2) groups consisting of 25

patients each. Group B had their tonsillar
fossae packed with 0.5% bupivacaine
soaked gauze while group S had their ton-
sillar fossae packed with saline-soaked
gauze.

Table 1 shows the demographic profile
of the patients. Both groups were compara-
ble in terms of age, sex, weight and ASA

classification distribution. Group B has a
mean age of 8.0 (±3.06) years, while that of
group S is 9.48 (±3.12) years. 

The percentage of male patients in both
groups is 9 (36%) and 11 (44%) for group B
and S respectively giving a total of 20
(40%) male patients who participated in the
study. Female patients who participated in
the study were found to be 16 (64%) and 14
(66%) for group B and S respectively, mak-
ing a total of 30 (60%) female patients, (p-
value =0.305). The patients in both groups
were also comparable in weight distribution
with a mean weight of 28.84 (±) kg for
group B and 30.32 (±) kg for group S with
a p-value of 0.26. The ASA physical status
classification distribution revealed 9 (36%)
in group B and 8 (32%) in group S for ASA
I, while for ASA II 16 (64%) were from
group B and 17 (68%) from group S.

Table 2 shows that FPS-R score at 1 and
2 hours postoperatively was significantly
lower in Group B with a mean score of 1.96
(±1.17) and 2.40 (±1.00) compare to 3.36
(±1.38) and 4.72 (±1.62) for patients in
group S with a p-value of 0.03 and 0.003
respectively. The table also shows the mean
FPS-R score of group B patients to be lower
than that of group S throughout the period
of the postoperative pain assessment.

                             Article

Table 1. Demographic profile.                                             

Variables                   Bupivacaine group                     Saline group               P-value
                                             N = 25                                     N = 25                           

Age (years)                                                                                                                                                  
       Mean (±SD)                          8.00 (3.06)                                           9.48 (3.12)                             0.15
Weight (kg)                                                                                                                                                     
       Mean (±SD)                         28.84 (7.12)                                         30.32 (5.48)                            0.26
Sex (%)                                                                                                                                                        
       Male                                             9 (36)                                                  11 (44)                                   
       Female                                       16 (64)                                                 14 (66)                                   
ASA status (%)                                                                                                                                               
       I                                                     9 (36)                                                   8 (32)                                    
       II                                                 16 (64))                                                17 (68)                                   
p>0.05 not significant.                                                                                                                                  

Table 2. Postoperative FPS-R Scores.                                         

Time           Bupivacaine group          Saline group          Mean difference        P-value
                        Mean (±sd)                Mean (±sd)                                                     
                             N = 25                         N = 25                                                         

1st hour                      1.96 (1.17)                            3.36 (1.38)                                1.40                            0.034
2nd hour                     2.40 (0.82)                            4.72 (1.62)                                2.30                            0.003
4th hour                       2.8 (1.00)                             3.92 (1.35)                                1.12                            0.847
8th hour                      2.88 (1.17)                            3.76 (1.45)                                0.88                            0.724
12th hour                    3.08 (0.99)                            4.00 (1.41)                                0.92                             0.218

24th hour                   3.04 (1.02)                            3.28 (0.98)                                0.42                            0.170
p>0.05 not significant                                                                                                                                              
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However, no statistically significant differ-
ence was found at 4, 8, 12 and 24 hours.

Table 3 shows a statistically significant
increase in the time to first analgesic
request (TFA) in group B, which was 9.04
(±4.89) hours, when compared to group S
which had a mean duration of 3.72 (±2.85)
hours, with a p-value <0.001.

The cumulative dose of diclofenac con-
sumption (CDD) between the two groups
also showed a statistically significant reduc-
tion in patients who had bupivacaine with a
mean of 35.84 (±19.44) mg while the saline
group had a mean of 78.60 (±30.14) mg (p-
value < 0.001).

Discussion 
Adequate postoperative pain relief is a

cardinal part of standard anaesthetic prac-
tice. It is a fact that inadequate pain relief
prolongs postoperative recovery and hospi-
tal stay, thereby increasing the cost of care.
The above factors impact negatively on the
patients and their families, especially in
countries with developing economy.
Following tonsillectomy, inadequate pain
control leads to unwanted physiological
response such as tachycardia which increas-
es the stress on the cardiovascular system,
especially in patients with obstructive sleep
apnea who may have right heart strain. It
may also lead to restlessness with the
refusal of oral feeds, which results in dehy-
dration, infection and secondary haemor-
rhage.5

Post-tonsillectomy pain relief is tradi-
tionally achieved with opioids and NSAIDs.
However, their use is associated with com-
plications such as respiratory depression,
cough suppression, increased incidence of
desaturation and increased postoperative
bleeding (may be caused by NSAID).2,3,5,10

Kelly and colleagues,11 randomised 91 chil-
dren aged 1 to 10 years to compare the
effect and safety of Morphine and Ibuprofen
for post-tonsillectomy analgesia. They
found that only 14 per cent of patients in the
morphine group had an improvement in
their oxygen saturation compared to 68 per
cent in the ibuprofen group (p<0.01). They

also found that the number of desaturation
events increased substantially in the mor-
phine group (p<0.01). Therefore, they con-
cluded that ibuprofen provides safe and
effective analgesia in children undergoing
tonsillectomy and that post-tonsillectomy
use of morphine should be limited, as it may
be unsafe in some children.

A Cochrane systematic review conclud-
ed that there is no sufficient evidence to
exclude an increased risk of bleeding when
NSAIDs is used in paediatric
tonsillectomy.12 Hence, the need for alterna-
tive means of achieving post-tonsillectomy
pain relief. This alternative should be used
either solely or as a complementary agent,
to reduce the dose requirement of opioids
and NSAID, thereby minimising their side
effects.

This study was intended to explore the
effect of using topical bupivacaine as a
complementary means of achieving post-
tonsillectomy pain relief and its effect on
the systemic analgesic requirement in chil-
dren. 

Our study revealed the postoperative
pain intensity to be significantly lower in
the bupivacaine group when compared to
the saline group with p=0.034 and p<0.001,
at 1 and 2 hours, respectively. The differ-
ence in mean for the two groups 1.40 at 1
hour and 2.30 at 2 hours was the highest
observed, which corresponds with the peak
duration of action of bupivacaine. The
lower values obtained in both groups at 1
hour postoperatively is likely due to the
residual effect of the intraoperative analge-
sia. The peaking of the mean pain score of
the saline group at the 2nd hour can be
attributed to the wearing out of the above
factor. The subsequent 4th, 8th, 12thand the
24th hour, showed no significant difference
between the two groups in terms of their
FPS-R scores. The above can be attributed
to the increasing pain scores in group B due
to wearing out of bupivacaine’s effect, and
a relative decrease in pain scores of group S
due to early commencement of diclofenac.
At 24th hour after surgery, lower pain scores
were still observed in group B when com-
pared to group S, though it was not signifi-
cant (p=0.173). 

The above findings are similar to that
of Feroz et al.13 However, it is worthy to
note the relatively high pain score at 1 hour
(4.07±1.78) in their study as against that of
ours. The above observation is likely due to
the use of electrocautery, which is known to
increase post-tonsillectomy pain.2 Also, the
use of halothane to maintain anaesthesia,
which takes a long time to clear when com-
pared to the isoflurane used in this study,
which clears faster. This might have under-
mined the patient’s ability to report pain
accurately just one hour after surgery.
Therefore, as the residual effect of anaes-
thesia wears off, the patients became more
aware and more of bupivacaine’s effect on
pain relief was observed.

Our findings are also similar to that of
Sabbar et al.2 who demonstrated that there
is a significant reduction in pain scores
(VAS) of patients who had 5mL of 0.5%
bupivacaine soaked gauze applied to their
tonsillar bed after tonsillectomy when com-
pared to the control group who had normal
saline. The highest difference in mean pain
score in our study was at 2 hours postoper-
atively, with a value of 2.30 (p=0.003),
compares favourably with that of Sabbar’s
study 1.43 (p<0.001) suggesting a period of
maximal effect of bupivacaine in both stud-
ies. However, there was no information on
the intraoperative analgesic used in
Sabbar’s study, which might affect the inter-
pretation of the study.

In contrast to our study, Sharma et al.9
found no statistically significant difference
in the VAS scores between the bupivacaine
group and the control group who had noth-
ing. It can be argued that the unequal num-
ber of patients in the two groups (54 to 24)
with the test group having more patients
and the lack of a placebo, maybe the rea-
sons why no statistically significant differ-
ence was found in the Sharma’s study. Also,
only two people were involved in pain
assessment in our study, while the staff
nurses on duty were used for pain assess-
ment in Sharma’s study. This translates into
different people being involved in pain
assessment, which may result in significant
inter-observer variation affecting the
results.14 Khan and colleagues15 also found
no statistically significant difference in the
VAS scores between the bupivacaine group
and the saline group. Though their method-
ology was very similar to that of this study,
they did not provide information on the
mode of intraoperative analgesia adminis-
tered, which might be responsible for the
insignificant difference between the two
groups. However, it is important to note that
marginally lower pain scores were observed
in the bupivacaine group when compared to
the saline group.

                                                                                                                   Article

Table 3. Analgesic requirement pattern.                                                        

Variables                  Bupivacaine                            Saline                  Significance level
                                       Group                                 Group                          (p-value)
                                 Mean (±SD)                      Mean (±SD)                            
                                      n = 25                                 n = 25                                 

TFA (hour)                          9.04 (4.894)                                   3.72(2.851)                                   0.006
CDD (mg)                          35.84 (19.442)                               78.60 (30.140)                                 0.008
p>0.05 not significant. TFA: Time to first analgesic request. CDD: Cumulative dose of diclofenac consumed.
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Our study was able to demonstrate a
significant difference in duration before the
first request for systemic analgesics in the
bupivacaine group when compared to the
saline group p=0.006. In agreement with the
above finding Saki et al.16 also found the
bupivacaine group to have spent longer
time before requesting for analgesics
(P=0.002) when compared to the placebo
group which further shows the systemic
analgesic sparing effect of topical bupiva-
caine after tonsillectomy surgery in chil-
dren.

This study revealed that the bupivacaine
group consumed fewer analgesics com-
pared to the saline group p=0.008 which is
similar to the findings by Feroz et al.13

However, Sharma’s study9 revealed no sta-
tistically significant difference between the
two groups with regards to analgesic con-
sumption. This contrasting finding can be
attributed to the surprisingly higher pain
score (>7) that was set as cut off mark for
rescue analgesic administration as against a
pain score of >4 used in our study and by
most other studies.2-5,9,13,15,16 It is worthy to
note that none of the patients in Group B
had bupivacaine toxicity, which compares
favourably with similar studies2,4,5,9,16

where bupivacaine soaked gauze was topi-
cally applied in the tonsillar fossa after ton-
sillectomy in children.

Overall this present study has been able
to demonstrate an improvement in pain con-
trol with topical application of bupivacaine,
similar to that found in other studies.2,4,13,16

Conclusions
We conclude that topical application of

0.5% bupivacaine is effective in reducing

post-tonsillectomy pain in the first two
hours after surgery and also reduces sys-
temic analgesics requirement in children.
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