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Abstract

Background Liposome bupivacaine (LB) is a long-acting anesthetic to enhance postoperative analgesia. Studies evaluating
the efficacy of the LB against an active comparator (bupivacaine or placebo) on acute postoperative pain control in hemor-
rhoidectomy procedures are few and heterogeneous. Therefore, we performed a systematic review and meta-analysis compar-
ing LB’s analgesic efficacy and side effects to conventional/placebo anesthetic in hemorrhoidectomy patients.

Methods We performed a systematic review and meta-analysis of randomised controlled trials investigating the use of LB
after haemorrhoidectomy. We searched the literature published from the time of inception of the datasets to August 19, 2022.
The electronic databases included English publications in Ovid MEDLINE In-Process & Other Non-Indexed Citations, Ovid
MEDLINE, Ovid EMBASE, and Scopus.

Results A total of 338 patients who underwent a hemorrhoidectomy procedure enrolled in three randomized clinical trials
were included. The overall mean age was 45.84 years (SD + 11.43), and there was a male predominance (53.55% male).
In total 194 patients (52.2%) received LB and 144 (47.8%) received either bupivacaine or placebo. Pain scores at 72 h in
the LB (199, 266, and 300 mg) were significantly lower than in the bupivacaine HCI group (p =0.002). Compared to the
bupivacaine/placebo group, the time to first use of opioids in the LB group was significantly longer at LB 199 mg (11 h vs.
9 h), LB 266 mg (19 h vs. 9 h), and LB 300 mg (19 h vs. 8 h) (p <0.05). Moreover, compared to the bupivacaine/epineph-
rine group, it was significantly lower in the LB 266 mg group (3.7 vs. 10.2 mg) and at LB 300 mg (13 vs. 33 mg) (p <0.05).
Finally, regarding adverse effects, the conventional anesthetic/placebo group reported more pain in bowel movement than
LB groups (OR 2.60, 95% CI 1.31-5.16).

Conclusions Comparing LB to conventional anesthetic/placebo anesthetic for hemorrhoidectomy, we found a statistically
significant reduction in pain through 72 h, decreased opioid requirements, and delayed time to first opioid use. Moreover,
the conventional anesthetic/placebo group reported more pain in bowel movement than LB groups.
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An excisional hemorrhoidectomy is a successful approach
for patients who fail conservative treatments [1]. Still, it is
associated with significant postsurgical localized pain result-
ing from the surgical incision of the sensitive and highly
innervated anoderm and anal mucosa [2]. Therefore, it
increases the need for additional analgesics and postpones
the return to social life and work.

An effective local analgesic that offers prolonged pain
relief beyond the capabilities of current agents would present
a valuable therapeutic choice for effectively managing post-
surgical pain. Liposome bupivacaine (LB) is a long-acting
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anesthetic used for postoperative analgesia. This medication
has microscopic, spherical, and multi-vesicular liposomes
that augment the local anesthetic action time via delayed
liposome release and slow the peak plasma concentration
compared to typical bupivacaine. Its effects last up to 72 h
[3].

LB has been explored in several fields, suggesting advan-
tages over conventional agents [4, 5]. Its role in hemorrhoid-
ectomy has recently been reported. Studies evaluating the
efficacy of the LB against an active comparator (bupivacaine
or placebo) on acute postoperative pain control in hemor-
rhoidectomy procedures are few and heterogeneous. There-
fore, we sought to perform a systemic review and meta-anal-
ysis comparing the analgesic efficacy at 72 h, the time to first
opioid, the dose of rescue medication over 72 h, and adverse
effects (AE) in hemorrhoidectomy patients.

Methods

We followed the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) guidelines.

Eligibility criteria

We included randomized, double-blind, placebo-controlled
clinical trials (RCTs) in men and nonpregnant women aged
18 years or older scheduled to undergo excisional hemor-
rhoidectomy. Patients were excluded if they received less
than 133 mg LB (previous studies have not demonstrated
efficacy with lower doses) [6, 7]. Additionally, we excluded
patients who took analgesics (non-steroidal anti-inflamma-
tory drugs, acetaminophen, or opioids), antidepressants, or
glucocorticoids within the 3 days before surgery. Studies
with fewer than 20 participants were excluded.

The primary outcome of interest was a pain score at 72 h.
Secondary outcomes were time to first opioid, the dose of
rescue medication over 72 h, and adverse effects (AE).

Data sources and searches

A comprehensive search of several databases was con-
ducted from inception until August 2022. The databases
included were Ovid MEDLINE and Epub Ahead of Print,
CINAHL, Ovid EMBASE, Ovid Cochrane Central Register
of Controlled Trials, Ovid Cochrane Database of Systematic
Reviews, Scopus, and Web of Science—searched Science
Citation Index (SCI), Conference Proceedings Citation Index
(CPCI), and BIOSIS Citation Index (BCI). The search strat-
egy was designed and conducted by an experienced librarian
with input from the study’s principal investigator. Controlled
vocabulary supplemented with keywords was used to search
for studies of liposomal bupivacaine for hemorrhoidectomy
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(Supplementary eMethods https://github.com/NotLui5/lipos
omal-bupivacaine_others).

Study selection

Search records were uploaded into Covidence systematic
review software, Veritas Health Innovation, Melbourne,
Australia. All stages of the review (title and abstract screen,
full-text screen, and data extraction) were duplicated by
three independent reviewers (PS-P, KO, KL, LF). Before
beginning each stage, pilots were performed to understand
and accurately understand the eligibility criteria. Disagree-
ments at each stage of the review were resolved by the senior
author (YN). Full-text screening agreement was assessed
using Cohen’s kappa (k=0.85).

Data collection

The following data were extracted: (1) general characteris-
tics (first author, publication date, country, study design, data
collection period); (2) setting (single-center, multicenter);
(3) preoperative characteristics (age and sex); (4) primary
outcomes (pain relief) was assessed by the cumulative pain
score as reflected in the pain intensity at rest measured using
a validated 10-point numeric rating scale (NRS; 0 =no pain
and 10 =worst possible pain) area under the curve through
72 h after study drug administration (AUC 0-72).

Secondary outcomes were the total amount (milligrams)
of opioid rescue medication consumed within 72 h after
surgery, the time to first postsurgical use of opioid rescue
medication, and adverse effects (AE). Adverse effects were
defined as any AE occurring after administration of the
study drug. All AEs were classified by system organ class
and summarized by treatment group.

Risk of bias assessment

Study quality was assessed by three independent reviewers
(PS-P, KO, KL). Disagreements were resolved through con-
sensus by including two reviewers (YN, PS-P). To determine
the risk of bias in RCTs, we used the RoB2 Cochrane tool.
The domains of this tool are (1) the randomization process;
(2) deviations from intended interventions; (3) missing out-
come data; (4) measurement of the outcome; and (5) selec-
tion of the reported result. Each question had four possible
responses: “yes,” “probably yes,” “probably no,” “no,” and
“no information.” For a better understanding, “definitively
yes” was interpreted as a low risk of bias, “probably yes”
and “probably no” as unclear, and “definitively no” as a high
risk of bias.

The overall risk of bias was calculated on the basis of
the responses to each of the five domains. Studies with
at least one domain considered as a “high risk of bias” or
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with multiple domains considered as “some concerns” in a
way that substantially lowers confidence in the result were
judged to be at a high overall risk of bias; studies with at
least one domain at “some concerns” were considered to
be at some concerns the overall risk of bias. Those studies
with all domains classified as “low risk of bias” without any
“some concerns” or “high risk of bias” domains were at a
low overall risk of bias. This approach has been used before.

Certainty in the body of evidence

The quality or certainty of the evidence was assessed with
the Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) approach [8]. This assess-
ment reflects the confidence level that the effect sizes or
estimates from this systematic review and meta-analysis are
correct.

Working individually, one reviewer (PS-P) assessed the
quality of evidence, and disagreements were resolved by
consensus involving a second reviewer (YN). Overall, the
quality of the evidence of each treatment-comparison-out-
come triad can be graded as very low, low, moderate, and
high. To assign these, we began by rating randomized tri-
als as high-quality and observational studies as low-quality
evidence. Then, on the basis of different factors, we either
downgraded (risk of bias, inconsistency, indirectness, impre-
cision, and publication bias) or upgraded (large magnitude
of effect, plausible confounding, and dose—response gradi-
ent) the initial rating.

Statistical analyses

We calculated each study’s odd ratio (OR) and 95% con-
fidence interval (CI) using an intention-to-treat analysis
approach for dichotomous outcomes. Continuous variables,
such as pain score and opioid requirement, were expressed
as mean and standard deviation. Fisher’s exact test was used
to compare between-group differences.

We used RStudio, an integrated development environ-
ment for R [9], to perform the analyses and generate forest
plots. Heterogeneity across studies was assessed with a study
variance estimate (tau squared). The proportion of variabil-
ity in effect size estimates attributed to between-study het-
erogeneity was assessed with the I statistic [10].

Results
Search results
The initial literature search generated a total of 138 stud-

ies. After deduplication and screening, three RCTs met our
inclusion criteria (Fig. 1).

Study characteristics

Three studies [11-13] were randomized, double-blind, and
placebo-controlled (Table 1). The studies were published
from 2011 to 2012. The overall risk of bias was high in one
study and with some concern in two studies (Supplementary
eFig. 1 https://github.com/NotLui5/liposomal-bupivacaine_
others). Two were multicenter studies [11, 13] (conducted
in more than nine centers). All were conducted in the USA.

Patient characteristics

Patient demographics and preoperative variables are out-
lined in Table 1. In total, 338 patients were included; 194
received LB at four different doses (119 at LB 300 mg, 25
at LB 199 mg, 25 at LB 225 mg, 25 at LB 266 mg) and 144
received control medication (51 bupivacaine/epinephrine
and 93 normal saline). The overall mean age was 45.8 years
(SD +11.4), and there was a male predominance in the over-
all cohort (181 [53.5%] men vs. 82 [46.5%] women).

Primary outcome
Pain scores

Two studies reported pain intensity, as reflected by the mean
cumulative pain scores (AUC of NRS). Table 2 showed that
pain scores at 72 h in the LB 199 mg and 266 mg groups
were significantly lower (AUC 180) than in the bupivacaine
HCI group (AUC 340, p=0.002) [11, 13]. Additionally, one
study reported that pain was considerably less in LB 300 mg
compared with placebo (0.9% sodium chloride) (AUC 141.8
vs. 202.5, p<0.0001) [11, 13].

Secondary outcomes
Time to the first opioid

Three studies reported the median time to the first use of
opioid rescue medication after surgery. Compared to the
bupivacaine/placebo group, the time to first use of opioids
in the LB group was significantly longer at LB 199 mg (11 h
vs. 9 h), LB 266 mg (19 h vs. 9 h), and LB 300 mg (19 h vs.
8 h) (p<0.05) [11-13]. Moreover, the time to opioid rescue
in LB at 300 mg was longer than normal saline (14 h 20 min
vs. 1 h 10 min, p<0.0001) [11-13].

Dose of opioid rescue medication
Three studies report this outcome. In the LB groups, 66
(70.2%) patients had opioid rescue medication and 28

(29.8%) had none. In the placebo group, 84 (90%) patients
had opioid rescue medication and 9 (10%) did not. At 72 h
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Fig. 1 PRISMA flow diagram of the study selection process

after the study drug administration, the mean total amount
of opioid rescue medication (morphine equivalents) con-
sumed was significantly lower in the LB 300 mg group
compared to normal saline (22.3 vs. 29.1 mg; p < 0.0006)
[11-13]. Moreover, compared to the bupivacaine/epineph-
rine group, it was significantly lower in the LB 266 mg
group (3.7 vs. 10.2 mg) and in the LB 300 mg group (13
vs. 33 mg) (p<0.05) [11, 12].
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Adverse effects (AE)

Two studies reported on AE. Regarding vomiting, our
meta-analysis revealed no difference in LB compared
to conventional anesthetic or normal saline groups (OR
2.72,95% CI 0.00-1973.83). However, both conventional
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Table 1 Baseline characteristics

Author, year Country Study design Groups Popula-  Age (years, Female (n) Male (n)
tion mean + SD)
number
Miller et al., 2011  USA Randomized clini- Intervention LB 225 mg 25 NR NR NR
[12] cal trial LB 300 mg 25
Comparison Bupivacaine/epi 25
75 mg
Gorfine et al., 2011 USA Randomized clini- Intervention LB 300 mg 94 48 (12.2) 32 (34%) 62 (66%)
[13] cal trial Comparison Normal saline 93 48.7 (11.9) 27 (29%) 66 (711%)
Multicenter
Haas et al., 2012 USA Randomized clini- Intervention LB 199 mg 25 42 (11) 9 (36%) 16 (64%)
[11] cal trial LB 266 mg 25 46 (11) 3(12%) 22 (88%)
Multicenter . . .
Comparison Bupivacaine HCI 26 44 (11) 11 (25%) 15 (75%)
75 mg with
epinephrine
Total Intervention LB 194 45.33 (11.40) 44 (23%) 100 (77%)
Comparison Other 144 46.35 (11.45) 38 (26.4%) 81 (73.6%)
Table 2 Postoperative pain score through 72 h after administration of the drug
Author, year Intervention Population AUC mean (SD)* Mean difference p value
number
Gorfine et al., 2011 [13] LB 300 mg 94 141.8 (10.7) 60.7 (58-64) <0.0001
0.9% sodium chloride 93 202.5 (10.7)
Haas et al., 2012 [11] LB 199 mg 25 180 (NR) 160 (154-166) 0.002
LB 266 mg 25 180 (NR)
Bupivacaine HC1 75 mg with 26 340 (NR)

epinephrine

AUC area under the curve, NRS numeric rating scale

#Pain relief assessed with the cumulative pain score as reflected in the NRS area under the curve through 72 h after study drug administration

(AUCO0-72)

*Pain relief assessed with the visual analog scale

Author Liposomal Bupivacaine (n/N) others (n/N) Odds Ratio (95% Cl)  Weight(%)
Vomiting
Gorfine, et. al 2/94 4/93 - 2.02(0.36-11.31) 75.4 %
Haas, et. al 0/25 3/26 - 6.74 (0.33-137.02) 24.6 %
Overall Odds Ratio for 2 studies 2/119 7/119 2.72(0.00 - 1973.83)
Pain During Bowel Movements
Gorfine, et. al 2/94 5/93 . 2.53(0.48-13.35) 79.2%
Haas, et. al 0/25 1/26 - 2.89(0.11-74.19) 20.8 %
Overall Odds Ratio for 2 studies 2/119 6/119 ‘ 2.60(1.31-5.16)
(Tau”2=0.00,df= 2,p = 0.943; 12 = 0.0 %)

T T T

Fig.2 Adverse effects
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anesthetic and normal saline groups reported more pain
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in bowel movement than LB groups (OR 2.60, 95% CI
1.31-5.16) [11, 13] (Fig. 2).

GRADE approach to assess the quality of evidence

Overall, the quality of evidence was very low for all com-
parisons (Table e-6). The quality of evidence was down-
graded for imprecision (very small information size, very
few events, and 95% CI overlaps with no effect). Indirectness
was not an issue because all studies directly compared the
interventions we are interested in, delivered to the popu-
lations we are interested in, and measured the outcomes
important to patients (Table 3).

Discussion

To our knowledge, this is the first systematic review and
meta-analysis evaluating the effects of LB on pain for
patients undergoing hemorrhoidectomy. We found that LB
was associated with decreased pain score at 72 h, longer time
to first opioid use, decreased opioid use postoperatively, and
comparable adverse effects to control or placebo (Table 4).

Although LB was approved by the US Food and Drug
Administration (FDA) in 2011, its role in colorectal sur-
gery is only relatively recently reported. In 2018, Raman
et al. [14], in a meta-analysis including seven high-risk
bias studies (n=1008) in patients undergoing laparoscopic

or open colectomy, reported that pain scores were signifi-
cantly lower in patients who received LB (local or trans-
versus abdominis plane (TAP) administration) compared
to conventional opioids (SMD —0.56, 95% CI —1.07,
—0.06, p=0.03). Moreover, LB was associated with
decreased length of stay (SMD —0.34, 95% CI —0.56,
—0.13, p=0.001) and decreased IV opioid use in the first
48-72h (SMD —-0.49 95% CI —0.69, —0.28, p <0.00001).
Byrnes et al. [15] published a network meta-analysis that
included 12 trials with a total of 2512 patients undergo-
ing colorectal resections (open or minimally invasive) and
demonstrated that LB-based wound infiltration (either
local infiltration or TAP administration) reduced mor-
phine usage (mean difference 36.64 mg, 95% credibility
interval 15.64-59.20) and length of stay (mean difference
1.79 days, 95% credibility interval 0.59-3.81) compared
to standard analgesia (intravenous use of systemic opi-
ates, including infiltration of short-acting local anesthetic).
However, after a meta-regression, the findings were only
held for minimally invasive surgery. In contrast, other
studies did not show a difference in outcomes between LB
and short-acting local anesthetic. The recently published
TINGLE clinical trial [16] included 102 adults undergo-
ing minimally invasive colorectal surgery with multimodal
analgesia. They were randomly assigned to receive a lapa-
roscopic transversus abdominis plane block with liposo-
mal bupivacaine or with bupivacaine with epinephrine and
dexamethasone. Their study showed that LB block does

Table 3 Time to the first opioid

Author, year Intervention Population Median (IQR) p value
number
Miller et al., 2009 [12] LB 300 25 19h <0.05
Bupivacaine/epi 75 mg 25 8h
Gorfine et al., 2011 [13] LB 300 mg 94 14 h 20 min <0.0001
0.9% sodium chloride 93 1 h 10 min
Haas et al., 2012 [11] LB 199 mg 25 11 h (0.2-96.0) 0.0005
LB 266 mg 25 19 h (0.2-96.0)
Bupivacaine HC1 75 mg 26 9 (0.1-96.0)
with epinephrine
Tablg 4 .Dose of op ioid rescue Author, year Intervention Population Mean mg (SD) p value
medication (mg) in 72 h number
Miller et al., 2009 [12] LB 300 25 13 <0.05
Bupivacaine/epi 75 mg 25 33
Gorfine et al., 2011 [13] LB 300 mg 94 22.3 (21) <0.0006
0.9% sodium chloride 93 29.1 (20.7)
Haas et al., 2012 [11] LB 266 mg 25 3.7 (NR) 0.0019
Bupivacaine HCI 75 mg 26 10.2 (NR)
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not provide superior or extended analgesia in the standard-
ized multimodal analgesia protocols era.

The role of enhanced recovery programs in hemorrhoid-
ectomy is being explored. Chitty et al. [17], in a pre-and
post-implementation quality improvement study in patients
undergoing hemorrhoidectomy, reported that patient-
reported pain scores in the post-anesthesia care unit (PACU)
were significantly higher in the bupivacaine compared to
the liposomal bupivacaine group (median 3 [IQR 0-6] vs. 0
[IQR 0-4], p=0.03). However, they did not find a difference
between opioid rescue and opioid refill requests. Schmidt
et al. [18] evaluated analgesia in adults undergoing hemor-
rhoidectomy, emphasizing the need for a global assessment.
They found that comparing LB to the placebo group, the
LB group showed a significant reduction in pain intensity at
12-24 h (mean NRS: LB =2.2, placebo=2.9, p=0.04) and
consumed less opioid rescue medication over 72 h (mean
opioids: LB =10 mg, placebo =18 mg, p=0.0006).

Our study did not find a difference in adverse effects, like
vomiting. Nevertheless, the conventional anesthetic/placebo
group reported more pain with bowel movement than the LB
group (OR 2.60, 95% CI 1.31-5.16). Knudson et al. [19], in
an RCT of 57 patients undergoing elective colon resection,
also showed no differences in opiate side effects (anti-nausea
medication, return to flatus, or urinary retention) between
LB and bupivacaine.

Our study has several strengths. This is the first system-
atic review and meta-analysis comparing liposomal bupiv-
acaine with placebo or other anesthetics in patients undergo-
ing hemorrhoidectomies. Given the scarce data, this review
provides more specific results regarding the use of LB fol-
lowing this type of surgery. We only included randomized,
controlled, double-blind clinical trials. Our search was com-
prehensive, following a systematic methodology, applying
pre-specified and detailed data tabulation and extraction and
standardized evaluation of evidence quality and publication
bias. Multiple researchers rigorously performed all steps.
This approach facilitated the identification of a “clean” data-
set from comparative studies of different methods to allow
better generalizability of the results.

We acknowledge several limitations in our study that are
important to address. Firstly, the three studies included had
a relatively small number of patients. Additionally, there
was large heterogeneity, both in the control group and in
dosages of LB.

Conclusion

Overall, this systematic review and meta-analysis provides
valuable insights into the benefits of using liposomal bupiv-
acaine in pain management for hemorrhoidectomy patients.
The findings suggest that LB may be useful in reducing

postoperative pain and opioid consumption in this specific
surgical context compared to short-acting analgesics and
placebo.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10151-023-02881-4.

Author contributions PS-P and YN drafting/revising the manuscript
for content, including medical writing for content, study concept or
design, analysis, or interpretation of data. MS contributed to data
acquisition. KO, KL, and OT contribute to data acquisition and manu-
script revision. LF contributed to the study concept, analysis, and inter-
pretation of data. JC and MB revised the manuscript.

Funding Open access funding provided by SCELC, Statewide Cali-
fornia Electronic Library Consortium. The authors declare that there
is no funding support for this manuscript.

Data availability The datasets generated during and/or analyzed dur-
ing the current study are available at https://github.com/NotLui5/lipos
omal-bupivacaine_others.

Declarations

Conflict of interest The authors declare that there is no conflict of in-
terest.

Ethical standards The study followed the PRISMA guidelines for sys-
tematic reviews and meta-analysis.

Informed consent For this type of study formal consent is not required.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Stratta E, Gallo G, Trompetto M (2021) Conservative treatment
of hemorrhoidal disease. Rev Recent Clin Trials 16(1):87-90.
https://doi.org/10.2174/1574887115666201021150144

2. Gallo G, Martellucci J, Sturiale A et al (2020) Consensus state-
ment of the Italian Society of Colorectal Surgery (SICCR): man-
agement and treatment of hemorrhoidal disease. Tech Coloproctol
24(2):145-164. https://doi.org/10.1007/S10151-020-02149-1

3. Vyas KS, Rajendran S, Morrison SD et al (2016) Systematic
review of liposomal bupivacaine (Exparel) for postoperative anal-
gesia. Plast Reconstr Surg 138(4):748e—756e. https://doi.org/10.
1097/PRS.0000000000002547

4. Nedeljkovic SS, Kett A, Vallejo MC et al (2020) Transversus
abdominis plane block with liposomal bupivacaine for pain after
cesarean delivery in a multicenter, randomized, double-blind,

@ Springer


https://doi.org/10.1007/s10151-023-02881-4
https://github.com/NotLui5/liposomal-bupivacaine_others
https://github.com/NotLui5/liposomal-bupivacaine_others
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.2174/1574887115666201021150144
https://doi.org/10.1007/S10151-020-02149-1
https://doi.org/10.1097/PRS.0000000000002547
https://doi.org/10.1097/PRS.0000000000002547

29

Page 8 of 8

Techniques in Coloproctology (2024) 28:29

10.

11.

12.

13.

controlled trial. Anesth Analg 131(6):1830-1839. https://doi.org/
10.1213/ANE.0000000000005075

Zhou SC, Liu BG, Wang ZH (2020) Efficacy of liposomal bupiv-
acaine vs. traditional anaesthetic infiltration for pain management
in total hip arthroplasty: a systematic review and meta-analysis.
Eur Rev Med Pharmacol Sci 24(21):11305-11314. https://doi.org/
10.26355/EURREV_202011_23620

FDA. EXPAREL (bupivacaine liposome injectable suspension).
www.fda.gov/medwatch. Accessed 3 Aug 2023.

Bergese SD, Ramamoorthy S, Patou G, Bramlett K, Gorfine SR,
Candiotti KA (2012) Efficacy profile of liposome bupivacaine, a
novel formulation of bupivacaine for postsurgical analgesia. J Pain
Res 5:107-116. https://doi.org/10.2147/JPR.S30861

GRADE handbook. https://gdt.gradepro.org/app/handbook/handb
ook.html. Accessed 24 Jun 2021.

RStudio. Open source & professional software for data science
teams—RStudio. https://www.rstudio.com/. Accessed 24 Jun
2021.

Nyaga VN, Arbyn M, Aerts M (2014) Metaprop: a Stata command
to perform meta-analysis of binomial data. Arch Public Health
72(1):1-10. https://doi.org/10.1186/2049-3258-72-39

Haas E, Onel E, Miller H, Ragupathi M, White PF (2012) A
double-blind, randomized, active-controlled study for post-hem-
orrhoidectomy pain management with liposome bupivacaine,
a novel local analgesic formulation. Am Surg 78(5):574-581.
https://doi.org/10.1177/000313481207800540

TTKKM Miller H. A single administration of DepoBupivacaine
intraoperatively provides three-day analgesia and reduction in
use of rescue opioids in patients undergoing hemorrhoidectomy
[abstract]. Presented at: Annual Meeting of the American Society
of Colon and Rectal Surgeon, 2009;28(9):776-788. https://doi.
org/10.1007/S12325-011-0052-Y/METRICS

Gorfine SR, Onel E, Patou G, Krivokapic ZV (2011) Bupivacaine
extended-release liposome injection for prolonged postsurgical
analgesia in patients undergoing hemorrhoidectomy: a multi-
center, randomized, double-blind, placebo-controlled trial. Dis
Colon Rectum 54(12):1552-1559. https://doi.org/10.1097/DCR.
0BO13E318232D4C1

@ Springer

14.

15.

16.

17.

18.

19.

Raman S, Lin M, Krishnan N (2018) Systematic review and meta-
analysis of the efficacy of liposomal bupivacaine in colorectal
resections. J Drug Assess 7(1):43. https://doi.org/10.1080/21556
660.2018.1487445

Byrnes KG, Sahebally SM, Burke JP (2021) Effect of liposomal
bupivacaine on opioid requirements and length of stay in colorec-
tal enhanced recovery pathways: a systematic review and network
meta-analysis. Colorectal Dis 23(3):603-613. https://doi.org/10.
1111/CODI.15377

Truong A, Fleshner PR, Mirocha JM, Tran HP, Shane R, Zaghiyan
KN (2021) A prospective randomized trial of surgeon-adminis-
tered intraoperative transversus abdominis plane block with
bupivacaine against liposomal bupivacaine: the TINGLE trial.
Dis Colon Rectum 64(7):888-898. https://doi.org/10.1097/DCR.
0000000000002008

Chitty L, Ridley B, Johnson B, Ibrahim M, Mongan PD, Hoe-
fnagel AL (2022) Liposomal compared to 0.25% bupivacaine in
patients undergoing hemorrhoidectomy: a pre- and post-imple-
mentation quality improvement evaluation. J Clin Anesth. https://
doi.org/10.1016/j.jclinane.2022.110868

Schmidt WK, Patou G, Joshi GP (2012) Evaluating therapeutic
benefit in postsurgical analgesia requires global assessment: an
example from liposome bupivacaine in hemorrhoidectomy. Hosp
Pract 40(1):160-165. https://doi.org/10.3810/HP.2012.02.956
Knudson RA, Dunlavy PW, Franko J, Raman SR, Kraemer SR
(2016) Effectiveness of liposomal bupivacaine in colorectal sur-
gery: a pragmatic nonsponsored prospective randomized dou-
ble blinded trial in a community hospital. Dis Colon Rectum
59(9):862—-869. https://doi.org/10.1097/DCR.0000000000000648

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1213/ANE.0000000000005075
https://doi.org/10.1213/ANE.0000000000005075
https://doi.org/10.26355/EURREV_202011_23620
https://doi.org/10.26355/EURREV_202011_23620
http://www.fda.gov/medwatch
https://doi.org/10.2147/JPR.S30861
https://gdt.gradepro.org/app/handbook/handbook.html
https://gdt.gradepro.org/app/handbook/handbook.html
https://www.rstudio.com/
https://doi.org/10.1186/2049-3258-72-39
https://doi.org/10.1177/000313481207800540
https://doi.org/10.1007/S12325-011-0052-Y/METRICS
https://doi.org/10.1007/S12325-011-0052-Y/METRICS
https://doi.org/10.1097/DCR.0B013E318232D4C1
https://doi.org/10.1097/DCR.0B013E318232D4C1
https://doi.org/10.1080/21556660.2018.1487445
https://doi.org/10.1080/21556660.2018.1487445
https://doi.org/10.1111/CODI.15377
https://doi.org/10.1111/CODI.15377
https://doi.org/10.1097/DCR.0000000000002008
https://doi.org/10.1097/DCR.0000000000002008
https://doi.org/10.1016/j.jclinane.2022.110868
https://doi.org/10.1016/j.jclinane.2022.110868
https://doi.org/10.3810/HP.2012.02.956
https://doi.org/10.1097/DCR.0000000000000648

	Liposomal bupivacaine versus conventional anesthetic or placebo for hemorrhoidectomy: a systematic review and meta-analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Eligibility criteria
	Data sources and searches
	Study selection
	Data collection
	Risk of bias assessment
	Certainty in the body of evidence
	Statistical analyses

	Results
	Search results
	Study characteristics
	Patient characteristics
	Primary outcome
	Pain scores

	Secondary outcomes
	Time to the first opioid
	Dose of opioid rescue medication
	Adverse effects (AE)

	GRADE approach to assess the quality of evidence

	Discussion
	Conclusion
	References


