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Abstract

Objective: In this study, we attempt to address these limitations and provide the current state of evidence evaluating the influence of bupivacaine during a tonsillectomy.
To demonstrate the effects of bupivacaine during tonsillectomy on the visual analog scale score, mean operative procedure duration, and the onset of postoperative
morbidities.

Data source: A systematic identification of literature was performed according to PRISMA guidelines on four academic databases: MEDLINE, Scopus, EMBASE,
and CENTRAL.

Review methods: A meta-analysis compared the influence of bupivacaine and normal saline administered during tonsillectomy on the visual analog scale score,
duration of the operation and postoperative morbidities.

Results: Out of 1,427 records, 18 articles including 729 participants (mean age: 10.2 + 6.7 years) were included in this review. This systematic review presents a 1b
level of evidence supporting the use of bupivacaine during tonsillectomy to reduce the amount of perceived level of pain, duration of the operation and postoperative
morbidity as compared to normal saline. The meta-analysis reveals beneficial effects for bupivacaine interventions by demonstrating small to large effect reduction on
visual analog scale score (Hedge’s g: -1.47), mean duration of operative procedure (-1.35), and incidence of postoperative morbidity (-0.23) as compared to placebo
groups using normal saline.

Conclusion: The current systematic review and meta-analysis recommend the administration of bupivacaine with tonsillectomy as compared to normal saline. The
review reports beneficial effects of bupivacaine’s administration as compared to normal saline for reducing the perceived level of pain, duration of operation, and

postoperative morbidity.

Introduction

Tonsillectomy is one of the most commonly performed surgical
interventions across the world [1-3]. The procedure is characterized
by the complete or partial removal of palatine tonsils primarily to
address recurring infections, and inflammation [4,5]. Moreover, as the
surgical intervention is performed in a highly vascularized zone, the
associated trauma with the surgical intervention been reported to cause
several complications [6,7]. Firstly, the surgical intervention due to its
traumatic nature has been reported to promote a high volume of blood
loss during the surgery [8,9]. Secondly, subsequent inflammatory
response as a result of tissue trauma has been reported to precipitate
the accumulation of tissue exudates which results in higher levels of
pain and postoperative morbidities [10-12]. Davidoss et al. [13], for
instance, reported a higher level of edema within 24 hours of the surgery
in the palatopharyngeal, palatoglossal area, and uvula can substantially
affect the outcome of healing and promote the onset of postoperative
morbidities. The authors further added that tonsillectomy also causes
collateral damage to the pharyngeal muscles and exposes nerve endings
(tonsillar branch glossopharyngeal, maxillary branch trigeminal and
lesser palatine nerve [14] (leading to postoperative morbidities such as
severe pain, difficulty in swallowing, difficulty in breathing, vomiting,
otalgia and more [13,15,16].

To manage these complications, the use of local anesthetic agents
such as bupivacaine has been recommended in the literature [17,18].
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Studies have reported that the application of bupivacaine could
reduce the onset of postoperative morbidities such as pain because of
its ability to block afferent nerve endings by inhibiting voltage-gated
Na* channel . Moreover, the anesthetic agent has been reported to
act by facilitating the deterioration of synaptic N methyl D aspartate
receptor current during synaptic transmission [19,20]. Bupivacaine
has also been reported to pertain to robust anti-inflammatory
properties [21,22]. Further Block et al. [21] reported that bupivacaine
can reduce inflammatory activity by inhibiting Ca** ion signaling,
the release of interleukin-1p in astrocytes and by interacting with
5-hydroxytryptamine, opioid, glutamate receptors. Likewise, the ability
of bupivacaine to reduce vascular permeability has also been reported
to be an additional underlying mechanism due to which intraoperative
and postoperative complications are reduced [23,24]. The use of
bupivacaine has also been reported over its counterpart anesthetic
agents such as lidocaine, ropivacaine due to its higher comparative
potency, sustained effects and lower toxicity profile [25-27].
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Despite the enhanced effectiveness demonstrated by bupivacaine a
consensus concerning its application alongside tonsillectomy to reduce
intraoperative and postoperative complications is still missing. While
on one hand, a part of the literature recommends the administration
of bupivacaine during rhinoplasty because of its ability to limit
intraoperative and postoperative complications [28-31]. On the other
hand, a part of the literature suggests that postoperative morbidities
such as pain, vomiting, constipation, otalgia are normal manifestations
of tonsillectomy and that the administration of anesthetic agents
such as bupivacaine is not necessary [32,33]. This lack of consensus
has proven to be a challenging avenue for the surgeons to develop an
efficient decision-making model for selecting optimal drug intervention
alongside tonsillectomy to reduce intraoperative and postoperative
complications. Previous meta-analyses conducted by [18] also provide
inconclusive evidence concerning the application of bupivacaine in
adjunct with tonsillectomy. Moreover, this review did not explain the
isolated efficacy of bupivacaine on the intraoperative factors associated
with tonsillectomy such as duration of the operative procedure. In
addition to that, since the publication of this meta-analysis, several
high-quality, randomized control trials have been published that
evaluate the efficacy of bupivacaine on intraoperative and postoperative
morbidities associated with tonsillectomy [28,31,34-36].

In this present systematic review and meta-analysis, we aim to
further provide a current state of knowledge by evaluating the effects
of bupivacaine on operative and postoperative outcomes associated
with tonsillectomy. This review will provide comprehensive evidence
concerning the mean perceived level of pain score, mean operative
procedure duration, and incidence of postoperative morbidities.
Such an attempt would be useful in the decision-making process of
otolaryngologists to determine the best practice approach to minimize
morbidity associated with tonsillectomy procedures.

Methods

This systematic review and meta-analysis were carried in adherence
to PRISMA guidelines [38]. A PRISMA checklist has been provided in
the supplementary file 1.

Data search strategy

We searched four academic databases (MEDLINE, CENTRAL,
EMBASE, and Scopus) from inception until April 2020 using
MeSH keywords: “Tonsillectomy”, “Bupivacaine”, “1-Butyl-N-(2,6-
dimethylphenyl)-2-piperidinecarboxamide”, “Bupivacain janapharm”,
“Bupivacain-RPR”, “Bupivacaina braun”, “Bupivacaine anhydrous”,
“Bupivacaine carbonate”, “Bupivacaine hydrochloride”, “Bupivacaine
monohydrochloride”, “Bupivacaine monohydrate”, “Buvacaina”,
“Carbostesin”, “Dolanaest”, “Marcain”, “Marcaine”, “Sensorcaine”,
“Svedocain sin vasoconstr”, “anesthesia”, “anesthetics”, “visual analog
scale”, “Children hospital of eastern Ontario pain scale”, “morbidity”,
“complications”, “blood loss”, and “postoperative morbidity”. Besides,
we screened the bibliography of the included studies for any additional
relevant study. The inclusion criteria for the included studies were as

follows:

a) Studies evaluated the effects of bupivacaine on morbidity and
mortality related factors in patients with chronic obstructive
pulmonary disease.

b) Studies evaluated the outcome(s) of the mean duration of hospital
stay, hospital-related costs, existing co-morbidities, survival
duration, survival rate, mortality rate amongst chronic obstructive
pulmonary disease patients with/without anemia.
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¢) Studies evaluated and reported outcomes in a postoperative follow-
up assessment.

d) Studies were either randomized controlled trials, quasi-randomized
controlled trials, controlled clinical trials, prospective observational
trials with control groups or retrospective trials.

e) Studies published in peer-reviewed scientific journals, conferences.
f) Studies published in the English language.

The selection procedure was independently replicated by two
reviewers to avoid biasing. The following data were extracted from the
included studies: authors, sample description (gender, age), assessed
variable, country of research, follow-up duration, and outcome
measures. In the articles where quantitative data outcomes were
incomplete or not mentioned the reviewers made attempts to contact
respective corresponding authors for additional data.

Quality assessment

The risk of bias in the included studies was assessed by Cochrane
risk of bias assessment tool for randomized controlled trials [38]. The
included studies were independently appraised by two reviewers.
Inadequate randomization, concealment of allocation and reporting of
selective outcomes were considered as major threats for biasing [39]. In
cases of ambiguity, discussions were held between the reviewers until a
consensus was reached. Moreover, a level of evidence analysis based on
the center for evidence-based medicine was also included [40].

Data analysis

A within-group meta-analysis of the included studies was carried
out using CMA (Comprehensive Meta-analysis version 2.0) [41]. The
data was distributed and separately analyzed for the mean edema
scores, mean ecchymosis score and the amount of intraoperative blood
loss. An additional analysis was carried to compare the mean edema
and ecchymosis scores after a week of rhinoplasty. A meta-analysis was
conducted based on the random-effects model [42]. The effect sizes are
reported as weighted Hedge’s g. The thresholds for interpreting the
weighted effect sizes are: < 0.2 a small effect, < 0.5 as a medium effect
and > 0.8 a large effect [43]. Heterogeneity was assessed by computing
I* statistics. The thresholds for interpreting heterogeneity are: 0-25%
with negligible heterogeneity, 25%-75% with moderate heterogeneity
and 275% with substantial heterogeneity [44]. Sensitivity analyses
were performed in cases where substantial sources of heterogeneity
existed [45]. Here, based on the presence or absence of inadequate
randomization methods in the studies we either included or excluded
the results of the studies. For each evaluated parameter details of
weighted effect size, 95% confidence intervals, level of significance
and heterogeneity have been duly reported. Besides, we analyzed
publication bias by performing Duval and Tweedie's trim and fill
procedure [46]. This non-parametric method estimates the number
of missing studies that might exist and the effects they might have on
the outcome of a meta-analysis. Here, asymmetric studies are imputed
from the left side of the plotted graph to identify the unbiased effect.
Thereafter, these trimmed effects are refilled in the plotted graph and
then the combined effect is recalculated. In the present review, the
alpha level was set at 5%.

Results

A preliminary search on four academic databases resulted in a total
of 1,417 studies, 10 more studies were included after the bibliography
of these articles were screened (Figure 1). Thereafter, upon excluding
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Figure 1. Illustrates the PRISMA flow chart for the included studies.

the duplicates and applying the inclusion criteria, a total of 14 studies
were retained. Here, all 15 of the included studies were randomized
controlled trials [17,28-32,34-36,47-52].

All 15 of the included studies had compared the efficacy between
bupivacaine and normal saline on the perceived level of pain after
tonsillectomy [14,17,28,32,34-36,47,48,50-52]. Here, 12 of the included
studies had evaluated the perceived level of pain with visual analog scale
score [17,28-31,34-36,48-52], whereas two had evaluated the perceived
level of pain with the Children hospital of eastern Ontario pain scale
[31,47]. Nine of the included studies reported a significant (p<0.05)
reduction [17,28-31,34-36,47], and two studies reported a (p>0.05)
reduction [32,50], in the perceived level of pain for patients receiving
bupivacaine as compared to normal saline during tonsillectomy. Three
studies reported no differences in the perceived level of pain between
the groups receiving bupivacaine and normal saline [58,51,52].
Furthermore, five of the included studies had reported the incidence
of postoperative morbidity after tonsillectomy in between groups
receiving bupivacaine and normal saline [32,34,35,47,50]. Here, three of
the included studies reported a significant (p<0.05) reduction , and one
reported a (p>0.05) reduction [34], in the onset of post-tonsillectomy
morbidity in patients receiving bupivacaine as compared to the placebo
group [35,47,50]. One study reported an (p>0.05) increase in the onset
of post-tonsillectomy morbidity in patients receiving bupivacaine
as compared to the placebo group [32]. Finally, four of the included
studies had compared the efficacy between bupivacaine and normal
saline on the mean duration of tonsillectomy procedure [17,29,31,36].
Here, all of the included studies reported a significant reduction in
the mean duration of tonsillectomy procedure for the group receiving
bupivacaine as compared to the placebo group.

Risk of bias

The risk of bias for the randomized controlled trials according
to Cochrane’s risk of bias assessment tool has been demonstrated in
table 1 and figure 2. The overall risk in the included studies is low.
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The highest risk of bias was observed to be due to selective reporting
and inadequate blinding of outcome in the included studies. A level of
evidence of 1b was observed for all the included studies based on their
experimental design.

Publication bias

The trim and fill procedure identified no missing studies on either
side of the mean effect (Figure 3). Further, according to the random-
effect model, the point estimates and 95% confidence intervals for the
evaluated parameters are -1.44 (-1.95 to -0.93). According to the trim
and fill procedure report, these values are unchanged.

Participant information

A total of 710 patients (Table 2) were evaluated in the studies
included in this review. Here, a total of 379 (122 females, 167 males)
patients were in the group receiving bupivacaine during a tonsillectomy,
whereas 331 (130 females, 141 males) patients were in the placebo
receiving normal saline during a tonsillectomy. Two studies did not
define their gender distribution [28,30].

The overall age of the patients was 9.1 £ 5.6 years. In the group
where the patients received bupivacaine during a tonsillectomy, the age
of the patients was 9.1 + 6.4 years, whereas in the placebo group the
average age of the patients was 8.8 + 4.9 years. Two studies reported an
overall age of their sample [28,30].

Other bias

Selective reporting
Incomplete outcome data
Blinding of outcome
Blinding

Concealment of allocation

Random sequence generation

0 25 50 75 100

W High risk of bias ~ BLow risk of bias  OUnclear risk of bias

Figure 2. Illustrates the risk of bias (%) within studies according to Cochrane risk of bias
assessment tool for randomized controlled trials.

Standard error

-6 -4 -3 2 -1 '] 1 2 3 4 6
Hedges's g
Figure 3. Illustrates the publication bias funnel plot by the Duval & Tweedie trim and fill
procedure. Each of the analyzed effects is denoted by a circle in the plot. The boundaries of
the plot mark the area where 95% of all the effects reside in case there were no publication
biases. The vertical midline denotes the mean standardized effect of zero.
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Table 1. Illustrates the quality of the analyzed studies according to the Cochrane risk of bias assessment tool for randomized controlled trials (-: high risk of bias, +: low risk of bias, ?:

unclear risk of bias.

Rand e Concealment indi i
Study o ¢ R of Blinding Blinding of Incomplete Selectl.ve Other bias Level of evidence
generation allocation outcome outcome data reporting
Junaid et al. [28] + + + ? - + - 1b
Abdel et al. [1] + + - - + + - 1b
Tuhanioglu et al. [57] + + + + - - ? 1b
Haksever et al. [20] + + + + + + + 1b
Ergil et al. [18] + + + + + + + 1b
Ozkiris et al. [44] + + ? - + + + 1b
Ozmen et al. [45] + + + + + + + b
Nikandish et al. [41] + + + + + + + 1b
Karaaslan et al. [29] + + + - + + + 1b
Unal et al. [58] + + + + + - ? 1b
Akoglu et al. [2] + + + ? + + + 1b
Kaygusuz et al. [31] + + - - + + - 1b
Johansen et al. [25] + + + + + + 1b
Stuart et al. [54] + + + + + - + 1b
Jebeles et al. [24] + ? ? ? - ? 1b
Table 2. Illustrates the characteristics of the included studies. BP: Bupivacaine, NS: Normal saline, F: Female, M: Male
:M<£S.
Author ?eg;:;sM S.D Sample size Country Assessment Follow-up (hours) Outcome
145574 180 (83F, 97M) Significant reduction in visual analog scale
Junaid et al. [28] BP: - BP: 60 (F, M) Pakistan Visual analog scale 4,8,12,16 cire in BP as compared t0 NS s
NS: - NS: 30 (F, M) S s compared o .
8.7 60 31F, 29M) Significant reduction in visual analog scale
Abdel et al. [1] BP: - BP: 30 (F, M) Egypt Visual analog scale 1,4,8,24 scﬁre in BP as compared to NS S
NS: - NS: 30 (F, M) P :
Tuhanioglu et al, [57] BF: 306 BPIISOF.6M) oo Visual analog scale, operating  |0.25, 6, 12, 24, 168 Significant rfductt""“ mn ;‘]S,“a' analog S‘zfle
uhanioglu et al. NS:25£6 NS: 15 (8F, 7M) akistan time :s(;\r]es, operating time in BP as compare
Significant reduction in visual analog scale
Haksever et al. [20] BP:6+2.9 BP: 40 (20F, 20M) Turke Visual analog scale, postoperative |1, 5, 13, 17, 21, 24, 48, score in BP as compared to NS.
: NS: 6.7+ 3.6 |NS:20 (10F, 10M) Y morbidity 72,96, 120, 144 Reduced morbidities associated in BP as
compared to NS.
. . Significant reduction in visual analog scale
. BP:6+2 BP: 30 (14F, 16M) Visual analog scale, operation R . ’
Ergil et al. [18] NS: 642 NS: 30 (15F. 15M) Turkey duration 0,0.15,0.5,6, 12,24 g);gtmg time score in BP as compared
Orkiris et al. [44] BP: 8.1+4.2 BP:29 (13F, 16M) Turke Visual analog scale, operation 1,4, 8, 16, 24, 48, 72, 96, ilge?;iian:i;igﬁggsiﬁl};ﬁ zzlczrzloiessale,
setal NS: 8.1+£4.2 NS:29 (12F, 17M) Y duration 120, 144, 168 ths e P
Ommenctal (45]  BPO£37  BP2OCORIOM) p o o Visual analog scale, postoperative 1,5, 13, 17, 21, 24, 48, Ssclg‘e‘f;?;er‘?;:t‘)‘l’;‘n‘i Svi;“;lpa::lc‘:;‘fn“:rl: #
) NS: 6.7+3.6 NS:20 (11F, 9M) Y morbidity 72,96, 120, 144, o NS P
BP:10+2.4 BP:33 (14F, 19M) Visual analog scale, operation Significant reduction in visual analog scale,
Nikandish et al. [41] NS:10£2.3  NS: 36 (17F, 19M) Iran duration 1,2,4,6,8,12 ;)é)]e;gtmg time score in BP as compared
Reduction in Children hospital of eastern
BP:7+£05  BP:25(11F, 14M) Chlldfen hgspltal of eastern ) Ontario pain scale score in BP as compared
Karaaslan et al. [29] NS: 7405 NS: 25 (17F, 8M) Turkey Ontario pain scale, postoperative | 0.25, 1, 4, 8, 16, 24 to NS.
o : : ’ morbidity Increased co-morbidities in BP as compared
to NS.
BP: 7.5+ 3.1 BP: 20 (2F, 18M) . 0, 0.08, 0.16, 0.25, 0.5, 1, |No difference in visual analog scale score
Unal etal. [58] NS:82£2.9 NS: 20 (4F, 16M) | Ukey Visual analog scale 2,6,12,24 between BP and NS.
BP:6£25 BP: 16 (6F, 10M) Ch11d1"en hf)spltal of eastern ) Significant reducl:tlon'ln Children hospital
Akoglu et al. [2] NS: 6.1+ 1.6 NS: 15 (6F, 9M) Turkey Ontario pain scale, postoperative 0.25, 1, 4, 12, 16, 24 of eastern Ontario pain scale score and co-
o : : ’ morbidity morbidities in BP as compared to NS.
BP:9+2.7 |BP:20 (7F, 13M) Visual analog scale, postoperative Reduction in visual analog scale and co-
Kaygusuz etal. [31] NS:8+£2.6 |NS:20 (9F, 11M) Turkey morbidity 13,7 morbidities in BP as compared to NS.
BP: 25 BP: 9 (5F, 4M) . 0, 24, 48, 72, 96, 120, Significant reduction in visual analog scale
Johansen etal. [25]  \q. 53 NS: 10 (6F, 4v) | Denmark Visual analog scale 144, 168, 192, 226,240 score in BP as compared to N§S.
BP: 6.4 BP: 21 (9F, 12M) . . . No difference in visual analog scale score
Stuart et al. [54] NS 6 NS: 21 (12F, 9M) United Kingdom | Visual analog scale 0,0.16, 1, 4,24 between BP and NS.
BP: 7.5+ 3.1 |BP:20 (7F, 13M) . No difference in visual analog scale score
Jebeles et al. [24] NS:82£2.9 NS: 20 (9F. 11M) USA Visual analog scale 0, 24, 48, 72, 96, 120 between BP and NS.
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Visual analog scale

Fifteen of the included studies had compared the effects between
bupivacaine and placebo receiving normal saline on the perceived
levels of pain for patients receiving tonsillectomy [17,28-32,34-36,47-
52]. An across group, random-effect analysis (Figure 4) revealed a
large negative and non-significant effect of bupivacaine for reducing
the perceived level of pain post a tonsillectomy as compared to the
placebo group (g: -1.47, 95% C.I: -2.07 to -0.87, p<0.01) with negligible
heterogeneity (I*: 14.8%).

Duration of operation

Four studies had compared the effects between bupivacaine and
placebo receiving normal saline on the mean duration of tonsillectomy
procedure [17,29,31,36]. An across group, random-effect analysis
(Figure 5) revealed a large negative and significant effect of bupivacaine
for reducing the mean duration of tonsillectomy procedure as compared
to the placebo group (g: -1.35, 95% C.I: -2.44 to -0.26, p=0.01) with
negligible heterogeneity (I*: 6.4%).

Postoperative co-morbidity

Five studies had compared the effects between bupivacaine and
placebo receiving normal saline on postoperative morbidities for
patients receiving tonsillectomy [32,34,35,47,50]. An across group,
random-effect analysis (Figure 6) revealed a small negative and
non-significant effect of bupivacaine for reducing the postoperative
morbidity post a tonsillectomy as compared to the placebo group (g:
-0.23,95% C.I: -0.65 to 0.19, p=0.2) with no heterogeneity (I*: 0%).

Discussion and conclusion

This review provides a comprehensive state of evidence concerning
the outcome of intraoperative and postoperative morbidities associated

Study name Stafistics for each study
Hedges's Standard Lower Upper
g emror  Variance limit limit
Junaid et al. (2020) -2.469 0288 0083 -3034 -1904
Abdel and Farouk (2019) -0.887 0267 0071 -1411 -0363
Tuhanioglu and Erkan (2018)  -1.362 0.3%8 0157 -2139 -0585
Haksewer et al. (2014) -1.568 0.308 0004 -2168 -0989
Ergil et al. (2012) -0915 0268 0072 -1.440 -0.389
CGzkiris et al. (2012) -3.050 0.384 0.147 -3803 -2298
Gzmen and Gzmen (2011) -2.203 0.3% 0157 -2979 -1.427
Nikandish et al. (2008) -0.660 0245 0060 -1.140 -0.180
Karaaslan et al. (2008) -2.490 0.374 0140 -322 -1.758
Unal et al. (2007) 1.078 0333 0111 0426 1.730
Akoglu et . (2006) -2.235 0451 0203 -3118 -1.352
Kaygusuz et al. (2003) -0.230 0311 0.097 -0840 0379
Johansen et d. (1996) -1.656 0515 0265 -2664 -0647
Stuart et a. (1994) 0.000 0.303 0092 -0593 0593
Jebeles et al. (1992) -4.010 0545 0297 -5078 2941
-1.476 0.307 004 -2077 -0874

with tonsillectomy with the administration of bupivacaine. A beneficial
effect of bupivacaine’s application with tonsillectomy to reduce the
perceived level of pain, mean operational duration and postoperative
morbidities was observed in this present systematic review. Here, 13
out of 15 studies included in our review, confirm a significant reduction
in perceived level of pain, duration of the operation and postoperative
morbidities when bupivacaine was administered during tonsillectomy
as compared to normal saline.

Due to the complex organization of the pharyngeal segments
and its vasculature, tonsillectomy presents itself with a challenging
avenue for otolaryngologists across the world [53,54]. The traumatic
nature of the procedure increases the likelihood of a patient to
experience widespread intraoperative and postoperative morbidities
[18,30,31,35]. To counteract these morbidities, the use of bupivacaine
as an adjunct has been increasingly recommended because of its
superior antinociceptive properties and its ability to reduce vascular
permeability and inflammation [22-24,49]. Babst et al. [55] suggested
that bupivacaine pertains a high affinity towards the neural tissue and
that the agent acts by inhibiting the onset of an action potential by
obstructing the Na* ion transmission through the neural membrane.
The authors also reported that the ability of bupivacaine to bind with
Ca’ jon sites in the external layer of the lipid to cause additional
interference in the mobility of phosphate groups, which in turn
inhibits the generation of action potential [55]. Moreover, studies have
suggested that the ability of bupivacaine to reduce vascular permeability,
and vasodilation to be additional reasons due to which it might be able
to subside postoperative morbidities associated with tonsillectomy
[56,57]. In agreement with these observations, the studies included in
this systematic review too reported that the adjunct administration of
bupivacaine with tonsillectomy resulted in a significant reduction in
postoperative morbidities. For instance, Haksever et al. [34] compared
the effects of adjunct administration of 0.5% topical bupivacaine

Hedges's g and 95%Cl

ZValue p-Value
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3316 0001 —L—
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5127 0000 —l—
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7947 0000
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6667 0000 —
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0740 0459 —H—
3218 0.001 <l——
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7357 0000

4807 0000 ‘»

-2.00 -1.00 0.00 1.00 2.00

Figure 4. Illustrates the forest plot for studies evaluating the perceived level of pain between groups receiving bupivacaine and normal saline 24 hours post-tonsillectomy. Weighted effect
size is presented as boxes, 95% C.I are presented as whiskers. A negative effect represents a reduction in the perceived level of pain for patients receiving bupivacaine during a tonsillectomy;
a positive effect represents a reduction in the perceived level of pain for patients in the placebo group receiving normal saline during a tonsillectomy.
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Std diff Standard Lower Upper

inmeans error Variance limit  limit

Tuhanioglu and Erkan (2018) -0.175 0366 0.134 -0.892 0.542
Ergil etal. (2012) -2.546 0347 0121 -3.226 -1.885
Ozkiris etal. (2012) -2.129 0329 0.108 -2.773 -1.484
Nikandish et al. (2008) -0.596 0246  0.061 -1.079 -0.114
-1.357 0555 0309 -2.445 -0.268

ZValue p-Value
0477 0633 —.—
7328 0000  f
6476 0000  f—
2421 0015 -.—
2443 0015 ’—

-2.00 -1.00 0.00 1.00 2.00

Figure 5. Illustrates the forest plot for studies evaluating the mean duration of tonsillectomy procedure between groups receiving bupivacaine and normal saline. Weighted effect size
is presented as boxes, 95% C.I are presented as whiskers. A negative effect represents a reduced duration of tonsillectomy procedure for patients receiving bupivacaine; a positive effect
represents a reduced duration of a tonsillectomy procedure for patients in the placebo group receiving normal saline.

Study name Statistics for each study

Hedges's Standard Lower Upper

g error  Variance limit  limit
Hakseveretal. (2014) -0.558 0.307 0.094 -1.159 0.044
Ozmen and Ozmen (2011)  -0.749 0.387 0.150 -1.507 0.009
Karaaslan etal. (2008) 0.440 0.353 0.125 -0.252 1.132
Akoglu et al. (2006) -0.144 0.462 0214 -1.050 0.762
Kaygusuz etal. (2003) -0.103 0.386 0.149 -0.860 0.654

-0.230 0.216 0.047 -0653 0.193

Hedges's g and 95% CI

Z-Value p-Value

-1.816 0.069 =

-1.936 0.053 —

1246 0213 -
0311 0.755

0.267 0.789

-1.067 0.286

-2.00 -1.00 0.00 1.00 2.00

Figure 6. Illustrates the forest plot for studies evaluating the onset of postoperative co-morbidity rate between groups receiving bupivacaine and normal saline during a tonsillectomy.
Weighted effect size is presented as boxes, 95% C.I are presented as whiskers. A negative effect represents a reduced incidence of postoperative morbidity for patients receiving bupivacaine
during a tonsillectomy; a positive effect represents an increased incidence of postoperative morbidity for patients in the placebo group receiving normal saline during a tonsillectomy.

hydrochloride with normal saline during tonsillectomy and reported
a significant reduction in the perceived level of pain from five hours
post-surgery till the sixth day of follow-up. The authors also reported
a substantial reduction in the onset of postoperative morbidities
such as trismus, nausea, vomiting, and otalgia till the fourth day of
follow-up post-tonsillectomy. Similarly, work by [35] too reported a
significant reduction in the levels of post-tonsillectomy morbidities
including halitosis, fever, nausea, vomiting, and otalgia for the group
receiving bupivacaine hydrochloride as compared to the placebo
group. The authors mentioned that the postoperative morbidities
were significantly lower during the first, second and the fourth day of
follow up. Moreover, the authors also confirmed a significant reduction
in the perceived level of pain between bupivacaine and the normal
saline group from five hours post-tonsillectomy until the sixth day of
follow-up. Furthermore, the authors also included a comparison of
the efficacy of bupivacaine with lidocaine and reported a significant
reduction in post-tonsillectomy morbidities for the bupivacaine group.
In the present meta-analysis, we too confirm these findings and report
a large and significant effect size reduction in the perceived level of pain
(Hedge’s g: -1.47) in the group administered with bupivacaine post-
tonsillectomy as compared to the placebo group. We also reported a
small effect size reduction in the onset of postoperative morbidities
(-0.23) in the bupivacaine group as compared to normal saline.

Otorhinolaryngol Head Neck Surg, 2020 doi: 10.15761/0OHNS.1000241

In addition to the postoperative morbidities, the use of bupivacaine
in this present review was also found to reduce intraoperative
complications associated with tonsillectomy. In the meta-analysis,
we also observed large effect size reduction in the mean duration of
tonsillectomy operation (-1.35) with the application of bupivacaine
as compared to normal saline. Published literature has established
that a proportional relationship exists between the duration of an
operative procedure and the amount of intraoperative blood loss
[58,59], which eventually precipitates postoperative morbidities and
prolongs the prognostic outcomes of the operation. Considering the
vascular organization of the tonsillar and the peri-tonsillar arch, during
tonsillectomy collateral incisional damage to palatine, pharyngeal
and tonsillar branch of the facial arteries are not uncommon [60].
These accidental incisions can eventually increase the amount of
intraoperative hemorrhage and prolong the salvaging time during
tonsillectomy and precipitate postoperative complications [60,61].
Thus, the application of Bupivacaine under such circumstances could
act retrospectively on limiting the intraoperative blood loss, thereby,
eventually reducing the onset of postoperative morbidities.

Finally, although not evaluated in our meta-analysis, the
hematological outcome regarding hemoglobin was also reported to be
substantially enhanced during tonsillectomy when bupivacaine was
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administered. A study included in our review reported an elevation
in the level of hemoglobin in the pediatric population undergoing
tonsillectomy with bupivacaine (12.1 + 0.6 mg/dL) as compared
to the placebo group (10.8 + 0.6 mg/dL) [29]. The authors reported
that on one hand, the preservation of hematological outcome proved
the vasoconstrictive properties of bupivacaine while on the other
hand it also provided a prophylactic benefit from intraoperative and
postoperative hemorrhagic complications which often predisposes
pediatric population towards blood transfusion [62].

Despite the novelty of this present meta-analysis, a few limitations
persisted in this review. Firstly, registration of this systematic review was
not performed in a prospective registry such as PROSPERO. This might
raise questions concerning the validity of this review [63]. Secondly,
we did not perform subgroup analyses based on the specific dosage of
bupivacaine on the intraoperative and postoperative outcomes. These
findings could have had an immense impact on developing efficient
otolaryngologic care guidelines for an optimal choice of dosage of
bupivacaine to reduce the onset of intraoperative and postoperative
complications. We strongly recommend future studies to address
this issue by performing meta regression-based analysis while
comparing the influence of different dosages of bupivacaine during a
tonsillectomy. Thirdly, due to the paucity of data, we were unable to
evaluate the comparative efficacy of bupivacaine between adults and
the pediatric population groups. The evaluation of a differential effect
between adult and pediatric population is important for establishing
best practice surgical and nursing care guidelines according to
specific age groups. Similarly, due to the limited availability of data,
we were not able to carry out analysis concerning the patient’s well-
being outcome i.e. patient comfort, quality of life. Therefore, we
recommend future studies to address this paucity of data by evaluating
the aforementioned variables and sharing their descriptive statistics in
open access data repositories. Evaluation of these parameters would be
extremely beneficial for developing robust decision-making models for
otolaryngologists to select optimal interventions for achieving high-
quality care for their patients.

In conclusion, this systematic review and meta-analysis providea 1b
level of evidence to support the use of bupivacaine during tonsillectomy
to reduce the mean duration of the tonsillectomy procedure. Besides,
the application of bupivacaine was also found to reduce the onset of
postoperative pain and associated comorbidities. The findings from
the current meta-analyses can have widespread implications for
developing best practice otolaryngologic care guidelines for performing
tonsillectomy operations.
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