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Optimizing Nonopioid Analgesia and Different Pain
Management Options following Abdominoplasty:
A Systematic Literature Review
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Introduction: Postoperative pain remains a significant challenge with the grow-
ing number of abdominoplasties every year. Opioids are currently considered the
mainstay modality for controlling postoperative pain. However, opioid-related

MBBS{
Israa Mohammed Alza rmaht side .effects rz.;lise the need for a safer ?nd more effective approach.' In th.is stu('iy,
MBBss | W€ aimed to investigate these alternative evidence-based postoperative pain relief
Ahmed Abdullah Almenhali, modalities fol.lowmg abd.omlnqplasty. . .
MBBS{ Methods: This systematic review was designed and conducted using Preferred

Reporting Items for Systematic Reviews and Meta-Analyses guidelines. The litera-
ture was systematically searched in December 2021 using the following databases:
MEDLINE, Cochrane, and EMBASE. The MeSH terms used to aid the search were
the following: abdominoplasty, postoperative pain management, postoperative
analgesia, pain control, analgesia, and pain.

Results: Reviewing the literature resulted in a total of 851 publications. After imple-
menting our criteria, only 13 articles were included in this study, with 990 patients.
A continuous infusion pump was the most commonly used method of analgesia
(n = 3), followed by a transversus abdominis plane block (n = 2). The postopera-
tive pain assessment scale was mentioned in nine out of the 13. Compared to con-
trols, all interventions resulted in considerably lower pain levels in all the patients.
Patient satisfaction was reported in three studies, and all studies reported higher
satisfaction rates than the control groups.

Conclusions: The authors performed a systematic review of the existing database of
high-quality research on pain management after cosmetic abdominoplasty to deter-
mine the best pain management options currently available. However, future studies
are recommended to assess the optimum dosing and administration methods. (Plast
Reconstr Surg Glob Open 2022;10:e4441; doi: 10.1097/GOX.0000000000004441; Published
online 22 July 2022.)
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Abdominoplasty surgery involves removing excess skin
and fat from the abdominal region, rectus sheath plica-
tion, and umbilicus transposition. The number of cosmetic
abdominoplasty procedures has been increasing over the
past years. The number of abdominoplasties performed
in 2020 in the United States was 163,073, compared with
130,081 abdominoplasties performed in 2018."* Due to
excessive tissue manipulation and major incisions per-
formed during the surgery, postoperative pain became a
challenge. Patients are reported to experience pain after
surgery in up to 80% of cases, but less than half of those
patients receive quality pain relief.” Around 20%-40% of
patients described severe pain and reported it as a signifi-
cant issue which necessitate the use of pain medications,
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especially opioids.* Effective postoperative pain manage-
ment methods reduce severe postoperative pain, which
significantly affects the patient’s satisfaction. Moreover, it
helps shorten hospital length of stay and enhance patient
mobilization, subsequently lowering hospital costs.” After
significant surgery, the main modality of managing post-
operative pain is morphine by patient-controlled analge-
sia (PCA).” Morphine has shown numerous significant
adverse effects, such as nausea and vomiting, constipation,
restriction of regular activities, and delayed postoperative
rehabilitation.® The development of continuous opioid
use is another emerging risk. Opioid addiction has been
reported in some patients undergoing abdominoplasties.’
The abdominoplasty practice in the United States has
shifted to an outpatient setting as the standard of care.
Using narcotic pills has led to concerns regarding pre-
scribing practices and the possibility of overprescribing,
which are contributing to the opioid epidemic."” Many
authors propose novel solutions to opioid use. There has
been a rising trend toward the administration of interfas-
cial plane blocks [eg, transversus abdominis plane (TAP)
blocks, pectoralis (PECS I and II) blocks, serratus anterior
plane blocks, and erector spine plane blocks]."" A study
shows long-term success in relieving pain associated with
abdominoplasty by combining intercostal, ilioinguinal,
iliohypogastric, and pararectus blocks.'” A reduced post-
operative pain score or decreased opioid consumption has
been associated with propofol total intravenous anesthesia
use in nine of 16 trials. Five clinical trials did not show
a significant difference.” The use of bilateral tranversus
abdominis plane block for abdominoplasty was associated
with a longer postoperative analgesia duration in the last
24 hours and lower morphine consumption in the first
24 hours than other surgically infiltrated anesthetic tech-
niques.'* Liposomal bupivacaine (Exparel) was introduced
as a safe method and an alternative to invasive postopera-
tive pain management options such as PCA, epidurals,
peripheral nerve catheters, or intravenous narcotics.'™'®
Moreover, the use of 250 mg (0.025%) of bupivacaine with
their wetting solution and its persistence in the plasma up
to 2 days after surgery has shown benefits. Likewise, the
use of a lidocaine dose of up to 37.7mg/kg in the first 24
hours after surgery is reported to be safe.'” Despite the
previously published studies, no consistency exists regard-
ing the most effective nonopioid postoperative pain relief
modality. Therefore, we aimed to offer a comprehensive
review and investigate the alternative evidence-based post-
operative pain relief modalities in abdominoplasty that
may be applied in clinical practice.

METHODS AND MATERIALS

Literature Search

The current systematic review was developed using
Cochrane review methods, and the systematic review was
conducted using Preferred Reporting Items for Systematic
Reviews and Meta-Analyses policies.'®!” In December 2021,
this study systematically reviewed the published literature
to demonstrate alternative evidence-based postoperative
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Takeaways

Question: What are the alternative nonopioid postopera-
tive pain relief modalities following abdominoplasty?

Findings: Alternative pain relief modalities seem to be
promising for abdominoplasty patients with reported
shorter hospital stays, decreased opioid consumption, and
higher patient satisfaction.

Meaning: Our search yielded promising results with favor-
able postoperative satisfaction, pain control, and minimal
complications.

pain relief modalities following abdominoplasty. The sub-
sequent databases searched were MEDLINE, Cochrane,
and EMBASE. The terms and keywords used to aid the
investigation were the following: abdominoplasty, lipoab-
dominoplasty, panniculectomy, circumferential lipectomy,
miniabdominoplasty, truncal dermatolipectomy, postoper-
ative pain management, postoperative analgesia, pain con-
trol, analgesia, and pain. The search outcome and studies
published were reviewed without a time frame. This review
is being utilized in the International Prospective Register
of Systematic Reviews (ID: CRD42022309681)."

Study Selection

Our inclusion criteria were studies that included out-
comes of pain score, were published without timeframe
limitations, published in English language, reported a
randomized controlled trial (RCT); prospective or retro-
spective cohort/comparative, case-control, or case series,
including an adult population of 18 years or older, report-
ing outcomes of interest for clinical questions. Eligible non-
opioids for our review were nonsteroidal anti-inflammatory
drugs, COX-2 inhibitors, acetaminophen, nefopam, met-
amizole, corticosteroids, and alpha-2 agonists. Our exclu-
sion criteria were studies that were published in a language
other than English, used improper methods, or reported
no outcome of interest, as well as meta-analyses or system-
atic reviews, economic analyses, animal studies, cadaver
studies, narrative reviews, editorial papers, and studies in
which opioids were used as the primary analgesic. We first
screened all abstracts of the included studies for inclusion
and exclusion criteria using the Rayyan search engine.
The studies were then divided into two groups, each with
two independent reviewers. A fifth independent reviewer
reviewed all selected articles by both groups to resolve any
outstanding disagreements between the articles. Afterward,
the two groups reviewed the full texts of the studies to assure
compliance with the inclusion and exclusion criteria.

Data Extraction

Data parameters extracted from the final included
studies were general information (title, author, publica-
tion year, country, and study design), demographics (sam-
ple size and mean age/age range), which interventions
were used for postoperative pain control, which surgical
outcomes were measured to determine the efficacy of
pain control, the timing of the intervention used (pre-
operative/intraoperative/postoperative), type of surgery
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that was performed for the patient, analgesic dose and
administration method, complications of treatment in
treatment versus placebo groups, patient satisfaction, and
a summary of the main findings.

Bias Assessment

RCT studies were assessed for bias using the Cochrane
risk-of-bias tool for randomized trials (RoB 2).'"*
Randomization, allocation concealment, participant and
employee blinding, observer blinding, incomplete data,
and selective reporting were all evaluated, and each study
category was given a “low risk,” “high risk,” or “unclear
risk” rating. For the nonrandomized studies, the method-
ological index for the nonrandomized studies (MINORS)
assessment tool was used. It is a validated 12-item tool
designed to check the quality of nonrandomized surgical
studies.”! One reviewer did the bias risk assessment in each
of the included articles using the MINORS tool, and the
other reviewer matched the assessments.

Statistical Analysis
Due to the general heterogeneity of the reported data,
no meta-analysis was accomplished.

RESULTS

Literature Findings

This systematic review investigation found a total of 851
published articles, including 539 articles from EMBASE, 210
from MEDLINE, and 102 articles from the Cochrane library.
After removing duplicates, 528 articles remained for review.
We initially retrieved 23 full-text publications. However, after
implementing the previously set exclusion criteria, only 13
articles published between 2005 and 2018 were included
(Fig. 1). For the following reasons, 10 articles were excluded:
improper methods (systematic review, review article, letter
to editor, and case report), n = 5, reported no outcome of
interest (n = 3), the full text was not found (n =1), and the
full text was not in English (n = 1). Table 1 lists the features

Eligibility

Included

Studies included in qualitative
synthesis (n = 13)

Fig. 1. PRISMA flow chart for the systematic review.
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of each article included. Out of all the included studies, two
were prospective cohort studies,”* six were RCTs,”*" and
five were retrospective studies.”* Table 1 outlines the char-
acteristics of all the included articles. The majority of the
studies were done in the United States.? 7253031553 Tyyo
studies were conducted in the UK,** one study in Greece,”
and one study in South Africa.”® All the included articles
were conducted for cosmetic abdominoplasty surgery,
except one paper that included breast augmentation and
abdominoplasty.?” Thus, only patients who had undergone
cosmetic abdominoplasty were included in the study.

Study Characteristics

A total of 990 patients were included. The mean age
of the patients was 43 years old. Out of all the included
patients, women were the majority (n =892, 90.10%); how-
ever, in four articles, the gender was not mentioned.*#0:#-%
The authors divided analgesia delivery methods into three
categories: preoperative, intraoperative, and postoperative
interventions. In the preoperative intervention section,
Sun et al’’ compared three groups: the first group received
placebo capsules before surgery, followed by two placebo
capsules after surgery, and the second group received two
placebo capsules preoperatively and two celecoxib 200 mg
capsules postoperatively. The last group received two cele-
coxib 200mg capsules preoperatively and two placebo
capsules 1 hour postoperatively. On the other hand, eight
studies investigated different methods of intraoperative
analgesia. Bupivacaine-containing anesthetic solutions
were utilized in seven studies as an intraoperative inter-
vention.*?2:3032-3 Fyrthermore, Chavez-Abraham et al®!
used plain lidocaine intraoperatively in the rectus plica-
tion space. Four studies were found for postoperative anal-
gesia. Postoperatively, continuous infusion pumps were
used in two articles using bupivacaine.”*** One study by
Widgerow et al*® utilized ropivacaine-containing aesthetic
solution lavage drain washout. Furthermore, Singla et al*
compared postoperative intravenous (IV) meloxicam to
placebo. Adrenaline was added in two studies.”* One
study added steroids.”® Table 2 summarizes the articles
that report the postoperative pain relief modalities in
abdominoplasty.

Quality Assessment and Risk of Bias

All articles included had a MINORS score of at least
70%. Seven comparative studies had a mean score of 22.1
(range, 19-23). Table 3 summarizes the MINORS instru-
ment assessment. Of the five included RCTs, two had a
high overall risk of bias, and three had some concerns.

Postoperative Analgesia Need

In all the articles included in this systematic review,
postoperative opioids were represented as morphine
or equivalent units ingested. In the study conducted by
Edwards et al*® which compared between a combination
of rib block and IV sedation versus general anesthesia,
the authors found that on day 1 after surgery, the median
daily dose peaked at approximately three to four tablets/
day, decreasing to two to three tablets/day on postopera-
tive days 2 and 3. Sforza et al* calculated the morphine
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Table 3. MINORS Instrument Assessment for Nonrandomized Comparative Studies (n = 7)

Patel Edwards  Chavez-Abraham  Michaels Gravante Morales
Item et al” et al* et al®! et al’ et al® etal®®  Fiala™
A clearly stated aim 2 2 2 2 2 2 2
Inclusion of consecutive patients 2 1 2 2 2 2 2
Prospective collection of data 1 2 2 2 2 2 2
Endpoints appropriate to the aim of the study 2 2 2 2 2 2 2
Unbiased evaluation of endpoints 2 0 1 2 1 2 2
Follow-up period appropriate to the aim of the study 2 1 2 2 2 2 2
Loss of follow-up less than 5% 2 2 2 2 2 1 2
Prospective calculation of the sample size 2 2 2 2 2 2 1
An adequate control group 2 2 2 2 2 2 2
Contemporary groups 2 1 2 2 2 2 2
Baseline equivalence of groups 1 2 2 1 2 1 2
Adequate statistical analyses 2 2 2 2 2 2 2
Total score 22 19 23 23 23 22 23

The items are scored 0 (not reported), 1 (reported but inadequate), or 2 (reported and adequate). The global ideal score is 16 for noncomparative studies and

24 for comparative studies.

required in the first 12 hours. In two investigations,
TAP blocks were shown to reduce morphine intake.?”
Intercostal blocks combined with pararectus plus ilioin-
guinal/iliohypogastric blocks were more effective than
the control group.” The TAP block study times showed
longer times for the first analgesia requested compared
with rib blocks,”#** lavage drain washout,” and intrader-
mal and surgical site injections.”

The Postoperative Pain Scale

The postoperative pain assessment scale was men-
tioned in nine out of the 13 included articles.”>**
The visual analog scale (VAS) was used in two included
studies.””® The 11-point verbal rating scale was utilized in
two articles.”?” One study used the summed pain inten-
sity difference over a 24-hour postdose scale (SPID24).*
Finally, the terms “none,” “mild,” “moderate,” and “severe”
were used by Sforza et al.*” Morales et al”” used a subjective
pain scale of 1-10. Compared with controls, all interven-
tions resulted in considerably lower pain levels in all the
patients.

Complications Related to the Intervention

Three studies reported postoperative complica-
tions.”™* Widgerow et al* have faced small fluid leakage
around the drain site postlavage drain washout among
six out of the 31 patients. Sun et al*’ found that wound
complications (hematoma, seroma, infection, and wound
dehiscence) were significant among the control group
who received placebo capsules preoperatively, followed
by placebo capsules postoperatively. Finally, Singla et al*®
found that bleeding-related complications (n = 2/291),
one in each group, pulmonary embolism, and wound
infection were seen among the placebo group.

Patient Satisfaction Postoperatively

Only three studies reported patient satisfaction.
Edwards et al* reported significantly higher satisfaction
with a low burden of opioid-related side effects with intra-
operative surgical site liposomal bupivacaine injection.
In addition, Mentz et al** also mentioned that patients
had high satisfaction with PCA. In contrast, Sun et al*’
reported a higher satisfaction rate in patients who received

celecoxib capsules preoperatively or postoperatively com-
pared to the placebo group.

Quantitative Data Analysis

Due to the disparity in the methodologies, types of
intervention, and outcomes measured, no quantitative
meta-analysis could be performed.

DISCUSSION

The number of abdominoplasties performed each year
has increased over the last decade.! This is mainly for cos-
metic reasons and due to the advances in abdominoplasty
techniques providing safer outcomes and better recovery
and results. Postoperative pain following abdominoplasty
is a significant challenge. Morphine has been the mainstay
of managing postoperative pain, with a well-documented
and significant side-effect profile.” We comprehensively
reviewed and investigated the alternative evidence-based
postoperative pain relief modalities in abdominoplasty
that may be applied in clinical practice.

Abdominoplasty is one of the most commonly per-
formed elective procedures that requires thorough
preoperative planning for satisfactory outcomes. Pain
following abdominoplasty remains a significant chal-
lenge that comes with several consequences. In the past
few years, pain management after abdominoplasty has
become a significant interest. Optimizing postoperative
analgesia can result in early patient mobilization, reduce
the length of hospital stay and its financial sequelae, and
make patients feel better, thereby increasing their satisfac-
tion.”® For decades, opioids, particularly morphine, have
been the mainstay of analgesia in managing postoperative
pain following major surgery. Narcotic use during hos-
pital stays serves as a “gateway” to the opioid crisis, with
an increased risk of addiction after discharge.”™ For
the past 23 years, approximately 841,000 people have
died from drug overdose, including prescribed opioids.*
Nearly three-quarters of drug overdose deaths in 2019
were due to opioids.” In the last decade, there has been
a significant increase in the prescription of opioids, while
the amount of pain reported by patients has remained
constant. Studies show that surgeons tend to prescribe a
higher number of opioids than their patients consume,



with most patients claiming to finish only about half of
the prescription.” Chu et al'* conducted a retrospective
review of 479 plastic surgery patients who underwent
various procedures and found that opioids are frequently
administered excessively by plastic surgeons, and patients
fail to store or dispose of opioids properly, suggesting the
need for improved patient education.

In addition, patients will be at risk of opioids’ undesir-
able effects, such as sedation, vomiting, and constipation,
which can prolong hospital stay and increase complica-
tions and costs.” Therefore, any modality that reduces
postoperative pain and opioid use will certainly improve
recovery after abdominoplasty. A study conducted by
Swanson® has shown that efficient pain management
peripherally would reduce the use of central analgesics
and eventually reduce the patient’s recovery time.

The assessment of postoperative analgesia needed
revealed lower morphine consumption. The TAP blocks
reduced morphine intake.”* Intercostal blocks com-
bined with pararectus plus ilioinguinal/iliohypogastric
blocks were also more effective than the control group.™
The TAP block study times showed longer times for the
first analgesia requested compared with rib blocks,*#*%*
lavage drain washout,”® and intradermal and surgical site
injections.” Therefore, nonopioid analgesics significantly
decreased the need for morphine analgesics, and all inter-
ventions significantly decreased pain levels in all patients
compared with controls. Additionally, all three studies
reported that patients’ satisfaction with the nonopioid
analgesics group was higher than controls. Thus, nonopi-
oid analgesics could be a promising alternative to exces-
sive morphine analgesics with significant pain relief and
high patient satisfaction rates with minimal complications.

Although TAP block significantly reduced postopera-
tive pain and opioid consumption, its evidence in reducing
postoperative nausea and vomiting is weak.* There is not
enough data in the literature to reliably recommend TAP
blocks as a safe and effective intervention.** TAP blocks
can be expensive.” Moreover, a few complications of TAP
blocks have been previously reported in the literature. In
the work by Young et al,” two patients had liver injury sub-
sequent to accessing TAP space through a lateral approach,
even with the use of ultrasound as guidance. There is no
optimal dose for bupivacaine in the TAP block.” Despite
the current promising results, much research is needed
to inform the most optimal dose for bupivacaine in TAP
blocks,” which poses a limitation. Rectus plication anal-
gesia with TAP block is challenging as current evidence
shows that TAP block is ineffective in achieving reliable
pain relief in rectus plication, and a different blocking
approach may be required.” As abdominoplasty patients
are usually obese, obesity can significantly impact seda-
tion outcomes. Increased body mass index (BMI) could
increase the risk of sedation, possibly because sleep apnea,
pulmonary hypertension, and restrictive lung disease are
more prevalent in the obese population.” According to
Alvarez et al,”” obstructive sleep apnea is commonly found
in morbid obesity, which puts morbidly obese patients at
greater risk for opioid-induced airway obstruction. Hence,
there might be concerns regarding the safety of opioids in
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obesity. In fact, obese patients may require fewer opioids
than nonobese patients for the same degree of pain con-
trol.”® In this review, five articles®>?%*"323% mentioned the
BMIs of abdominoplasty patients. In the work by Kakagia
etal,” the average BMI in the placebo group was 24.98kg/
m?, and the average BMIs in the ropivacaine and levobu-
pivacaine groups were 25.57 and 26.47, respectively. The
intervention groups showed favorable outcomes in postop-
erative pain control, defined as a decreased need for opi-
oids. However, the study did not examine the significance
of BMI as a cofactor for determining the required dose
of analgesia. Another study” showed similar averages of
BMI ranging from 24 to 25. In the work by Morales et al,”
the average BMI was 27kg/m2, but no correlations were
tested. Similarly, in the work by Singla et al,” the average
BMI was 26.9 in the placebo group and 26.5 in the inter-
vention group, but the correlation with required analgesia
was not examined. Interestingly, the Gravante et al* study
found that patients with increased BMI before surgery who
underwent greater resection of excess abdominal wall tis-
sue required more morphine. A BMI of 29 was the cutoff
for patients needing analgesia within the first day postop-
eratively. Nevertheless, it was unclear whether this increase
in the need for analgesia was mainly due to the high BMI
or higher resection, leading to increased pain.

This research provides valuable information about
alternatives in managing postoperative pain with nono-
pioid analgesics. However, there are several limitations.
The study’s heterogeneity in the methodologies, type
of intervention, and outcomes measured may poten-
tially impact the final results. Also, there is a potential
risk of publication bias. Further variable correlations
could not be performed due to the variability in report-
ing postoperative outcomes. The pain assessment scale
was mentioned in nine out of the 13 included articles,
and only three studies reported patient satisfaction.
Furthermore, the study participants’ gender was not
mentioned in four articles. In addition, the lack of
description of different intervention complications in
the majority of the studies affected the reporting of pos-
sible complications. There were two articles included
in this review that reported conflicts of interest. In the
work by Edwards et al,” the study was financially sup-
ported by Pacira Pharmaceuticals, Inc., a manufacturer
of liposomal bupivacaine used as the intervention in the
study. Similarly, in the work by Singla et al,” the study
was financially supported by Recro Pharma, Inc., which
is a manufacturer of IV meloxicam, the drug under
investigation in the study. Our protocol for managing
postabdominoplasty pain consists of the following. For
intraoperative pain management, the senior author
(O.F.N.) uses 0.5ml of bupivacaine and epinephrine in
20 ml of normal saline to infiltrate the surgical site and
plicated rectus sheath. Additionally, depending on the
patient’s position intraoperatively, TAP block could be
administered if the patient was supine. On the other
hand, if prone followed by supine, the erector spinae
would be administered. Postoperatively, patients will
receive opioid analgesia, either by PCA or intermittent,
and will be discharged home with tramadol orally.
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Much research is needed to further evaluate the
effectiveness of nonopioid analgesia following abdomi-
noplasty and its capability to replace morphine use
postoperatively, therefore leading to many desirable
outcomes that are friendly to both the patient and the
healthcare system without the cost of opioid adverse
events. The ideal study design would be an RCT, dou-
ble-blind or triple-blind, and, if feasible, to purely exam-
ine the effects of nonopioid analgesia without exposing
the intervention group’s patients to opioids. The study
should have a large sample size. Multiple studies should
be conducted on different populations to account for
patient characteristics and surgeon technique variabil-
ity. Measures of pain following surgery should be con-
sistent, standardized, and closely monitored to minimize
bias. This will allow for better, more accurate conclusions
when comparing the intervention to the gold standard
of care and other interventions. Standardized trials with
clear, consistent, and objective outcome measures can
allow for meta-analysis and the production of a guide for
postoperative pain management in abdominoplasty. We
recommend that future research projects focus mainly
on prospective studies and RCTs to decrease the disparity
in the methodologies and increase the article’s validity
by adding meta-analysis. The literature requires further
studies to accurately compare the advantages and disad-
vantages of each form of nonopioid analgesia.

CONCLUSIONS

The main aim of our review was to assess the alterna-
tives to analgesics other than opioids in the postopera-
tive period after cosmetic abdominal contouring surgery.
Our search yielded that each of the reported methods
was effective, with favorable postoperative satisfaction,
pain control, and minimal complications. It is crucial to
handle any alternative pain management methods with
caution, and each patient should undergo an individual
evaluation before beginning therapy. These results can
help plastic surgeons select an appropriate analgesic
while steering away from unnecessary complications of
opioid analgesics. We recommend that future studies be
conducted in a fashion that allows precise comparison
between the advantages and disadvantages of each form
of analgesia.
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