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Perioperative pain management in abdominoplasty
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ABSTRACT

Postoperative pain after abdominoplasty can lead to various complications, ranging from atelectasis to deep vein thrombosis, and even
chronic pain syndromes. For this reason, it is vital to administer proper analgesic measures to decrease pain, and in turn, avoid pain related
postoperative complications. This article aims to describe the available strategies for perioperative pain management in abdominoplasty. This
narrative review includes book chapters, case series, observational studies, meta-analyses, and systematic reviews, in Spanish and English,
published from 2000 to 2022 in the PubMed, Embase, Proquest and Scopus databases. It was found that abdominoplasty is a frequently
performed esthetic procedure that has a variable risk in injuring nerves that neighbor the muscle structures intervened. Likewise, pain during
recovery can also increase the incidence of various postoperative complications such as atelectasis. Administering proper analgesic measures
in abdominoplasty patients is vital in avoiding many pain related complications.
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RESUMEN

Antecedentes: El dolor posoperatorio tras una abdominoplastia puede dar lugar a diversas complicaciones, que van desde la atelectasia
a la trombosis venosa profunda, e incluso a sindromes de dolor crénico. Por este motivo, es vital administrar medidas analgésicas adecuadas
para disminuir el dolor y a su vez, evitar las complicaciones posoperatorias relacionadas con este. Métodos: Revisién narrativa acerca del
manejo de dolor perioperatorio en abdominoplastia, incluyendo la anatomia y fisiologfa relevante, y recomendaciones perioperatorios usando
articulos en espanol y ingles desde 2000 a 2022 en los bases de datos Pubmed, Embase, Proquest y Scopus usando las palabras mesh y decs
“abdominoplastia”, “anatomia ”, “analgesia”, “anestesia”, “periodo perioperatorio” y “dolor”, “complicaciones” usando capitulos de libros,
series de casos, estudios observacionales, metaanalisis y revisiones sistematicas. Resultados: La abdominoplastia es un procedimiento estético
frecuentemente realizado, en el que se pueden lesionar nervios vecinos a las estructuras musculares intervenidas. Asimismo, el dolor durante
la recuperacion también puede aumentar la incidencia de diversas complicaciones posoperatorias como la atelectasia. Actualmente, existen
muchas estrategias para proporcionar una analgesia adecuada a estos pacientes, como la analgesia multimodal con diversos analgésicos con
o sin opioides, técnicas de anestesia regional, bombas de infusién de analgésicos, entre otras. Conclusiones: La administracién de medidas
analgésicas adecuadas en pacientes sometidos a abdominoplastia es vital para evitar muchas complicaciones relacionadas con el dolor. En
cuanto a la medicacién, se debe considerar una estrategia multimodal, intentando utilizar la menor cantidad posible de opioides e incluyendo
bombas de infusién de analgésicos. Asimismo, las estrategias regionales como el blogqueo de los erectores espinales, del plano transverso del
abdomen y del cuadrado lumbar son importantes para disminuir adecuadamente el dolor posoperatorio.

Palabras clave: Abdominoplastia, analgesia, anestesia, complicaciones, manejo de dolor, periodo perioperativo.
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Introduction
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by plastic surgeons around the world, with a significant

case increase due to the number of obese patients cur-
rently undergoing bariatric surgery, therefore it is important
to understand its complications, as well as pain management
in this type of surgery[1]. It has been described that the rate
of complications for this procedure ranges between 0.43% -
4.7%]2]. Although there are minor complications, these vary
between techniques, so it is important to know the main com-
plications, and educate patients in order to offer them realistic
expectations of results[3].

Nerve injuries are one of the most frequent complications,
due to the dissection that is performed when raising the ab-
dominal flap[4]. Another complication associated with abdomi-
noplasty is deep vein thrombosis (DVT), which, despite having a
low incidence, is the esthetic procedure that is most likely to de-
velop it. DVT can be caused by excessive plication of the rectus
abdominis, poorly controlled pain that leads to poor mobility of
the patient, and indiscriminate administration of fluids, among
others[5],[6].

Furthermore, it is important to remember that pain gen-
erates a cascade and release of inflammatory mediators
such as prostaglandins and leukotrienes, as well as an en-
docrine and metabolic response. This leads to a release of
hormones that produces harmful effects on the different
tissues and, in turn, generates an increase in patient mor-
bidity and mortality and slows down recovery. There are also
important implications that this may have on the patient’s
mental health[7].

As mentioned above, inadequate perioperative and post-
operative pain management, in addition to exacerbating cer-
tain complications derived from abdominoplasty, can also be
a risk factor for the development of DVT. For this reason, it
is vital to understand the different therapeutic strategies that
are currently available, their indications and complications, to
comprehensively address these patients whose expectations
can be ruined by a subsequent complication or poor pain man-
agement.

Therefore, the objective of this article is to describe the cur-
rent literature on analgesic techniques for the adequate man-
agement of perioperative pain in abdominoplasty, considering
that in recent years innovative options have emerged, and with
their combined use can be effective in controlling pain in this
context.

Q bdominoplasty is one of the most performed procedures

Methods

Narrative review on the management of perioperative
pain in abdominoplasty, including the relevant anatomy
and physiology, and perioperative recommendations using
articles in Spanish and English from 2000 to 2022 in the
PubMed, Embase, Proquest and Scopus databases using the
keywords “Pain Management”, "analgesia”, “abdomino-
plasty”, “Plastic Surgery”, “anatomy”, “anesthesia”, “peri-
operative period” and “complications”. Using book chap-
ters, case series, observational studies, meta-analyses, and
systematic reviews.

The Abdominal Wall

The results of abdominoplasty are related to adequate
knowledge of anatomy and surgical training. Skin resection
must be preceded by a plan that allows the blood supply of the
abdominal flap to be preserved. The most relevant structures of
the abdominal wall involved in an abdominoplasty include the
muscular and fascial anatomy, the adhesion zones, the nerves
and blood supply to the flap, fat, and the navel[2],[8].

The abdominal wall is made up of five muscles:

- Rectus abdominis and pyramidalis muscle which occupy the
anteromedial part of the abdomen.

- Internal, external and transverse oblique muscle of the ab-
domen; located from the posterolateral to the anterior wall

of the abdomen, forming the rectus sheath (Figure 1 and 2).

Nerves

The innervation of the abdominal wall is given by the cuta-
neous branches of the intercostal nerves T7-T12. Additionally,
other nerves that can be dissected during abdominoplasty are
the ilioinguinal and iliohypogastric, which are in the lateral por-
tion of the abdomen and could generate sensory problems at
the level of the thigh and groin (Figure 2).

Blood supply
As for the abdominal wall blood supply, it is irrigated by ar-
teries of the thorax and the pelvic region, these two important

Figure 1. Anterolateral muscles of the abdomen. Knowledge of the
abdominal wall anatomy is important for proper flap dissection during
abdominoplasty.
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Figure 2. Nerves of the abdominal wall. The innervation of the abdomi-
nal wall is given by the cutaneous branches of the intercostal nerves T7-
T12. The nerves that are most frequently dissected during an abdomi-
noplasty are lateral femoral cutaneous, ilioinguinal and iliohypogastric.

networks anastomose and are important for the supply of the
flap during dissection. Knowledge of the irrigation of the ab-
dominal wall makes it possible to avoid ischemic complications
secondary to the procedure[8] (Figure 3).

Abdominoplasty and its implications on
thoraco-abdominal anatomy and pain

Abdominoplasty is one of the most frequently requested
surgical procedures in plastic surgery, as it improves the esthetic
appearance of the abdomen, removing excess skin and improv-
ing the quality of the abdominal muscles. In the United States,
in 2020 it was the ninth most performed procedure[1].

Likewise, it is likely that the demand for this procedure will
continue to increase due to the large number of obese patients
who today undergo bariatric surgery[9], which is why it is im-
portant to know and identify the possible complications that
may arise from this surgical intervention and negatively affect
the result or delay the recovery of the patient[9].

Multiple authors have described certain events derived from
this procedure. Swason et al., describe that the rate of compli-
cations for abdominoplasty as 4.7%, while other researchers
report a rate of 0.43%(2].

Complications can be classified into:

e |ocal [seroma, hematoma, surgical site infection, necrosis,
hypertrophic or keloid scars].

e Systemic, such as venous thromboembolism.

e According to its time of appearance.

690

Figure 3. Irrigation of the abdominal wall. The abdominal wall is ir-
rigated by arteries of the thorax and the pelvic region.

*Immediate such as deep venous thrombosis and pulmo-
nary embolism, which are infrequent, but compromise the
patient’s life.

*Early [seen after the first postoperative month has elapsed];
such as hematoma, seroma, infection, necrosis or wound
dehiscence.

*Late such as hypertrophic scar, diastasis and chronic neu-
ropathy[1],[9].

Although some complications may be more serious and
bothersome than others, they all negatively affect the postop-
erative quality of life of patients[10]. However, in this article we
will focus on the complications related to inappropriate pain
management and an inadequate surgical technique that can
cause greater discomfort to the patient.

Nerve Lesions

The loss or diminution of cutaneous sensitivity in the ab-
dominal region is a consequence of the lesion of sensory nerves
coming from the anterior and lateral branches of the costal
nerves and the branches of the iliohypogastric and ilioinguinal
nerves (Figure 2), due to the dissection that is performed to el-
evate the abdominal flap. 11 The risk of causing nerve damage
is approximately 1.94%[4].

The mechanisms by which nerve damage occurs are direct
(caused by the suture or scalpel) and indirect (secondary to en-
trapment of the nerve during the healing process).4,9 Depend-
ing on the mechanism of the injury, the pathophysiology varies;



in the case of transection, it can cause a stump neuroma. Con-
tinuity neuroma can occur in the case of a mixed or incomplete
nerve injury, and compression neuropathy is secondary to the
normal healing process or tissue edemal4].

Femoral cutaneous nerve

The nerves that are most frequently injured during an ab-
dominoplasty are: the lateral femoral cutaneous nerve in 1.36%
of the cases reported by Ducic et al.[4].0f these, only 25% had
the symptoms resolved, the remaining percentage presented a
permanent injury to this nerve. Chopra et al., described that the
lateral femoral cutaneous nerve was injured in 9.8% of cases,
so it is pertinent to be extremely careful during the extension
of the inferior lateral incision, which is where the nerve passes
medial to the anterior superior iliac spine[12].

lliohypogastric nerve

The iliohypogastric nerve is the second most injured, with
a risk of 0.10%. It is recommended to carry out an exhaustive
pre-surgical planning, considering that the risk of causing nerve
injuries increases with the prolongation of surgery and multiple
procedures[4].

Risk factors that may be related to chronic pain in these
patients are a history of bariatric surgery, poor management
of acute postoperative pain, and major complications derived
from the procedure[13] Severo et al., carried out a study in
which they evaluated fifty patients who underwent abdomino-
plasty and found that all patients presented some alteration in
sensitivity, mainly in the hypogastrium. Three and six months
after the procedure, there was an absence of light touch, pain,
and two-point discrimination. The mesogastrium was the sec-
ond most affected area and thermal sensitivity was irreversibly
compromised[5].

Farah et al., found the same results as in the previously
mentioned study, where sensitivity was affected in all its mo-
dalities, mainly in the hypogastrium, and there was a decrease
in temperature sensitivity in the suprapubic area or incision
site[14].

Likewise, Presman and collaborators conducted a study in
which, through a questionnaire applied to 217 people who
had undergone abdominoplasty, issues related to pain and
sensitivity in the abdominal skin were evaluated. It was found
that 8.2% of the patients persisted with pain between three
months and 9 years after the procedure. This complication was
strongly associated with dissatisfaction with surgery. Addition-
ally, the authors intuited that neuropathic pain was the main
reason for the patient’s sensory disturbance. However, despite
this hypothesis, none of the patients were treated with medica-
tions recommended for the relief of neuropathic pain (tricyclic
antidepressants, pregabalin, gabapentin). Finally, they propose
early pain management as a method to reduce the risk of de-
veloping chronic neuropathic pain[9].

Although it is true that anatomical knowledge and ad-
equate surgical skill can reduce the risk of direct nerve injury,
authors such as Ducic et al., suggest that there are injuries that
are difficult to avoid. This can be a result of unusual anatomical
variations or injuries caused by nerve entrapment secondary to
the healing process[4].
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Pulmonary Function

Literature suggests that pulmonary complications could be
derived from excessive plication of the rectus abdominis that
is associated with chronic postoperative pain. The plication
generates an increase in intra-abdominal pressure (IAP) (patho-
logical increase > 12 mmHg or more), so there is a decrease
in venous return and stasis, which predisposes to developing
deep vein thrombosis. On the other hand, it can cause an in-
crease in intrathoracic pressure, generating a poor ventilatory
pattern[6],[15],[16].

In a prospective study carried out by Pereira et al., where
they measured IAP and pulmonary compliance in patients who
underwent abdominoplasty, they observed that, in effect, pli-
cation of the rectus abdominis generates an increase in IAP,
affecting lung compliance[6]. Other factors related to the de-
crease in lung volumes are pain, the patient’s fear of injury,
the administration of anesthetics, visceral manipulation and the
indiscriminate administration of intravenous fluids, altering the
respiratory dynamics (congestion lung, reduced volumes and
oxygenation)[17].

Venous thromboembolism

The incidence of thromboembolism after abdominoplasty
is 0.02 to 1.5% according to various authors[1],[16],[18]. Al-
though the incidence is low, abdominoplasty is the esthetic
procedure that is most likely to develop venous thromboem-
bolism[18]. The risk is increased when patients have a body
mass index greater than 30 kg/m?. It is important to assess the
thromboembolic risk of each patient and determine the need
for thromboprophylaxis or preventive measures. It is recom-
mended to use the Caprini scale to stratify risk and only admin-
ister thromboprophylaxis in patients with a score greater than
eight[18].

Regarding preventive measures, compression stockings are
described from the intraoperative period until the patient is
discharged, intermittent pneumatic compression devices and
early assisted ambulation. For the latter, it is vital to implement
adequate pain management that allows deambulation with-
out generating major complications and discomfort to the pa-
tient[1],[16]. Likewise, the proper pain management will allow
the patient to not feel fear from movement and allow more
ease of walking and movement after surgery.

Implications of post-surgical pain

Pain perception involves both the central (spinal and supra-
spinal) and peripheral nervous systems. This is classified into
different types: Nociceptive (visceral and somatic), neuropathic,
mixed and nociplastic[19]. Somatic pain is the most common in
abdominoplasty due to direct damage to the tissue, along with
neuropathic pain due to direct damage to the nerve.

Postoperative pain is considered acute pain, which is the
result of inflammation and tissue trauma caused by the surgi-
cal procedure (incision, dissection, burns, direct nerve injury)
[20]. This generates an endocrine and metabolic response, as
well as the release of inflammatory mediators (prostaglandins,
leukotrienes, histamine, bradykinins, interleukins IL-2 and IL-6),
which in turn increase the levels of hormones such as cortisol,
aldosterone, glucagon, among others[20].

This response stimulates the somatic pathway, increasing
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the release of hormones from the hypothalamus and in turn
stimulating secretion from the anterior and posterior pitu-
itary. Autonomic hyperactivity results in increased heart rate,
peripheral vascular resistance, blood pressure, and myocardial
contractility, leading to increased cardiac output and oxygen
consumption, with increased risk of myocardial ischemia and
infarction. By increasing the release of antidiuretic hormone,
water and salt retention occurs in the renin-angiotensin system,
which contributes to this increased load on the cardiovascular
system([7],[21].

As for pulmonary changes, they are produced by an in-
voluntary spinal reflex response to the noxious stimulus of
the injured area, generating a reflex muscle spasm of the
respiratory and abdominal muscles. This leads to a restric-
tion of chest mobility, decreasing tidal volume and inspiratory
reserve capacity, causing hypoventilation, hypoxia, increased
bronchial secretions, and risk of atelectasis. Additionally, this
predisposes to tracheobronchial and pulmonary infections.
In addition, diaphragmatic dysfunction may occur, which
further impairs ventilation, decreasing total vital capacity by
40%-60%[22].

Increased sympathetic activity increases gastrointestinal se-
cretions and smooth muscle sphincter tone, decreasing intes-
tinal motility, leading to gastric stasis and paralytic ileus; this
adrenergic response can cause mucosal ischemia. In addition to
this, opioid analgesics contribute to the decrease in intestinal
motility[22].

In the genitourinary tract, there is an increase in the tone of
the urinary sphincter, as well as a reflex inhibition of the tone of
the bladder with subsequent urinary retention, which favors in-
fections. This increased sympathetic activity stimulates the area
postrema, increasing both nausea and emetic episodes[22].

At the metabolic level, a state of hypercoagulability, venous
stasis, an increased risk of deep vein thrombosis and pulmonary
thromboembolism will be found, which is further aggravated
by reduced physical activity. Increased cortisol can also cause
hyperglycemia. In the immune system there is a deterioration
of function, since pain suppresses both cellular and humoral
function and causes lymphopenia, leukocytosis and depression
of the reticuloendothelial system. Cortisol, as a mediator of the
stress response, as well as other mediators, are potent immuno-
suppressants, which decreases resistance to pathogens and can
generate an increased risk of infection. In the musculoskeletal
system, due to inactivity, weakness, limitation of movement,
muscle atrophy and fatigue are generated[23].

This response to pain at the bodily level is not only limited
in physical aspects but also has mental implications such as in-
creased anxiety, fear and anger. Finally, all these effects gener-
ated by pain cause delayed recovery, delay in the normalization
of daily life, and greater use of resources and costs of medical
care[7]. With all of this in mind, it is vital to understand the
proper analgesic management in these patients to avoid any
pain-related complications.

Anesthetic management in abdominoplasty
Although general anesthesia is the technique of choice for
this type of procedure and is usually managed with remifent-

anil and sevoflurane or desflurane, neuraxial techniques have
also been described (subarachnoid and epidural). They have
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the benefits of less pain in the immediate postoperative period,
suppression of the response to surgical stress, preservation of
perioperative immune function, oxygenation, pulmonary func-
tional residual capacity, improvement of visceral blood flow and
less incidence of venous thromboembolic disease[24]. Another
technique described in the literature is TIVA (total intravenous
anesthesia), which has a lower incidence of postoperative nau-
sea and vomiting, faster recovery, and less agitation on awak-
ening.

Pharmacological management

Multimodal analgesia consists of the administration of
different drugs with various mechanisms of action (NSAIDs,
paracetamol, dipyrone, opioids, among others), to obtain maxi-
mum efficacy, achieve postoperative pain control and reduce
adverse effects. The pain threshold of each patient must be tak-
en into account, avoiding central and peripheral sensitization,
such as the expansion of the nociceptive message produced by
the surgeries performed[25]. A combination of various locore-
gional techniques based on local anesthetics with or without
the addition of short-acting opioids can be used[26].

Management with opioids

Despite the advances that can be evidenced in pain man-
agement, the fundamental pillar continues to be the use of opi-
0ids, since these bind to receptors in the central nervous system
and peripheral tissues, generating a modulation of the effect of
nociceptors[27]. However, they are associated with opioid-in-
duced respiratory depression (OIRD) and gastrointestinal com-
plications, which is why it must be managed at an adequate
dose that does not impede the benefit for the patient[28].

They can be administered orally, transdermally, parenterally,
neuraxially, and rectally. The most commonly used intravenous
opioids for postoperative pain are morphine, hydromorphone,
and fentanyl. Morphine is the standard option and is widely
used. Fentanyl and hydromorphone are synthetic derivatives of
morphine and are more potent, have a shorter onset of action,
and shorter half-lives compared to morphine[27].

Management without Opioids

There are several coadjuvant medications in the manage-
ment of postoperative pain, generating a lower consumption
of opioids. Ketorolac is an injectable nonsteroidal anti-inflam-
matory drug with analgesic properties that acts on COX-1 and
is generally used for preventive analgesia and as an adjunct to
other agents. It reduces the consumption of opioids between
25 and 45%][29].

Paracetamol is a centrally acting analgesic that has been
shown to be a weak inhibitor of COX1, COX2 and COX3, be-
ing slightly more sensitive to COX 2, additionally it has effects
on serotonergic mechanisms that produce pain inhibition[25]. It
has also been known that paracetamol can block prostaglandin
E2 synthase by reducing factors such as glutathione, blocking
the action of COX peroxidases and interacting with serotoner-
gic inhibitory pathways. Systematic reviews of randomized con-
trolled trials (RCTs) confirm the efficacy of oral paracetamol for
acute pain. However, it has a slow onset of analgesia but has
been associated with reduced postoperative pain and opioid
use[29].



Local anesthetics

It is important to highlight this pharmacological group, since
local anesthetics will play a relevant role in regional anesthesia.
With its ability to reversibly block nerve impulse conduction, it
leads to a loss of sensitivity, without removing nerve function,
which tends to recover completely after the effect[30].

As part of multimodal analgesia, infiltrations with local an-
esthetic can be implemented prior to the surgical procedure, in
order to potentiate the analgesic effect and provide an opioid-
sparing approach[31],[32].

Bupivacaine is one of the most widely used local anesthet-
ics, as it is more powerful and long-lasting than others such as
lidocaine[33]. Liposomal bupivacaine uses lipid chambers that
encapsulate the drug and prolong analgesia. However, the de-
scribed advantage of “slow release” can also be its disadvantage;
Unlike bupivacaine in saline, liposomal bupivacaine does not dif-
fuse well into tissues, which probably explains its inconsistent ef-
fectiveness. In contrast, administration of bupivacaine in saline
allows the anesthetic to easily penetrate tissue planes, including
the rectus sheath, making subfascial injections unnecessary[33].

It has been shown that choosing analgesia by local infiltra-
tion with general anesthesia in patients undergoing abdomino-
plasty has reduced postoperative complications, as well as pain
and adverse effects of the analgesics administered, since lower
doses are used than those necessary when compared in a set-
ting where local anesthetics are not used[32],[34].

Another use with local anesthetics is the combination of
diluted local anesthesia used along the incision as well as large
volumes injected into the fascia, allowing the procedure to be
performed under conscious sedation. Evidence was found in
the study by Kryger et al., evaluating injections of 0.5% lido-
caine with epinephrine into nerves as they pierce the rectus fas-
cia. As a result, greater patient satisfaction was obtained after
this technique, with a high probability that they would undergo
cosmetic procedures with assisted local anesthesia again[35].
There is also literature that exposes adequate analgesia for pro-
cedures such as mini abdominoplasty, achieving coverage for at
least 4 hours after surgery through local tissue infiltration with
ropivacaine or levobupivacaine; with optimal results in relation
to the intensity and duration of analgesia when the anesthetic
of choice was levobupivacaine[36].

Infusion pumps for pain management

As has been mentioned, an additional alternative is pain
pumps, which are responsible for providing patient-controlled
analgesia (PCA)[33].

Additionally, the efficacy of perineural catheters with a PCA
pump has been studied in patients with massive weight loss
undergoing a body contouring abdominoplasty, finding that
the use of local anesthesia catheters for pain in abdominoplasty
may be associated with a decreased use of opioids and could
result in a shorter hospital stay[32].

Unlike injection or local anesthetic blocks, there is also evi-
dence in favor of the use of infusion devices that deliver local
anesthetic directly to the operative site, as they have improved
postoperative analgesia in various plastic surgery procedures,
including abdominoplasty. To ensure an optimal analgesic ef-
fect, it is important to follow the recommendations regarding
the technique and placement of the infusion catheters. In the
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case of abdominoplasty, this is usually accomplished by sutur-
ing the catheters to the rectus sheath or by another sutureless
method by drawing the catheter to a subfascial plane, deliver-
ing anesthesia directly to the rectus muscles; achieving excel-
lent postoperative analgesia with securely attached catheters
while the abdominoplasty wound is being closed, as well as
during the immediate postoperative period[37].

In a randomized controlled trial, 20 women underwent ab-
dominoplasty with plication of the rectus abdominis. They were
randomly divided into two groups, an experimental group that
received analgesic management with a disposable pump for in-
cisional pain management and a control group. The pump pro-
vided a continuous supply of 0.5% bupivacaine placed directly in
the abdominal fascia. It was shown that after the operation, the
patients with the pain pump were able to walk 21.6 hours after
surgery compared to 40.8 hours in the control group; Addition-
ally, it was highlighted that patients in the experimental group
consumed fewer postoperative opioids[38]. Similarly, in another
study, postoperative use of pain pumps in abdominoplasty pa-
tients significantly improved pain modulation, with pain pump pa-
tients experiencing a statistically significant decrease in perceived
pain compared to those without pain pumps. Still, postoperative
pain control after cosmetic plastic surgery has been achieved by
systemic administration of various opioid analgesics[28].

However, in a retrospective study they evaluated pain man-
agement in 73 patients who had undergone abdominoplasty,
38 patients were managed with local anesthetic pumps for pain
and 35 without a pump; found that in the pain pump group,
there was a small but not statistically significant reduction in
pain medication use (2.65 versus 3.04 pain units) (p = 0.34).
Interestingly, pain scores were higher in the pain pump group,
but not statistically significant (2.73 vs 2.31) (p = 0.17)[39].

From this it can be noted that the use of PCA pumps for
pain management after abdominoplasty is an effective method
to significantly reduce both the amount of pain experienced by
patients and the amount of opioids used postoperatively[3],[4].

Regional anesthesia

Epidural and spinal anesthesia

In a prospective randomized study, 200 patients undergo-
ing abdominoplasty were evaluated. Where 100 patients were
operated under general anesthesia and another 100 patients
were operated under spinal anesthesia. Spinal anesthesia was
shown to be an effective anesthetic technique for abdomino-
plasty, with fewer postoperative complications compared to
general anesthesia[24].

Epidural efficacy in belt lipectomies was analyzed in a study
with 62 patients who underwent this procedure, showing that
mean and maximum pain scores, as well as the use of opiates,
were significantly lower in the experimental group. Before sur-
gery, an epidural was placed in the lower thoracic region and
an intraoperative infusion consisting of a combination of local
analgesia and opiate was started. On postoperative days 0 and
1, the mean pain score was 1.53 and 1.84 on the visual analog
scale versus 3.64 and 3.60 in the control group, respectively.
Mean non-epidural opioids in morphine equivalents were 2.0
mg and 18.0 mg on postoperative days 0 and 1, respectively, in
the epidural cohort versus 17.0 mg and 27.3 mg in the control
group[40].
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Transverse abdominis plane block

Furthermore, it was evidenced in this study that ultrasound-
guided transverse abdominal plane (TAP) blocks provide effec-
tive analgesia after lipoabdominoplasty, allowing for more con-
venient early postoperative mobilization and decreasing need
for opioids, as well as their related side effects. Therefore, it is
suggested that ultrasound-guided TAP block be considered in
most lipoabdominoplasty cases to improve the patient experi-
ence[41].

In a study conducted at Ain Shams University Hospitals, the
result was that ultrasound-guided TAP block allows direct visu-
alization of all the anatomical structures via ultrasound, which
increases the safety margin, optimizes the quality of the block,
and reduces the need for systemic analgesia[42].

It can be noted that the TAP block appears to be very prom-
ising for patients undergoing abdominoplasty, as it provides
effective postoperative analgesia in the first 12 hours postop-
eratively of a major abdominoplasty. In this study, all patients
in the TAP block group reported lower levels of pain with their
postoperative analgesic regimen, which was demonstrated in
their recovery rates.4 A prospective randomized study was ana-
lyzed to explore the hypothesis that the addition of ketamine
(0.5 mg/kq) to levobupivacaine 0.5% in ultrasound-guided TAP
block would lead to better and longer duration of postopera-
tive analgesia in patients undergoing abdominoplasty (Experi-
mental: Levobupivacaine 0.5% 15 ml plus ketamine 0.5 mg/kg
in a total volume of 20 ml VS Control: levobupivacaine 0.5%
15 ml plus 5 ml normal saline in a total volume of 20 ml). It
was concluded that in TAP blockade, the addition of ketamine
improved the analgesic efficacy of levobupivacaine in patients
undergoing abdominoplasty and reduced the necessary analge-
sics in the postoperative period[43].

Erector spinae block

Ultrasound-guided erector spinae block (ESP) is considered
an excellent analgesic technique. In a prospective randomized
study, two groups of patients were compared in which 25 pa-
tients received ESP blockade and the other group 26 received
TAP blockade. It was shown that compared to the TAP block,
the ESP block allows a more reliable pain relief and a longer
analgesic period[44].

Quadratus lumborum block

The quadratus lumborum block (QLB) has been seen in use
recently within this population but has shown mixed results.
A study done by Bjelland et al. compared patients undergoing
abdominoplasty who received QLB bilaterally to those who did
not, and found that the blockade did not provide significant
benefit when looking at reduction of opioid requirements[46].
Conversely, a later study done by Meocuhy el al. conducted a
similar study in abdominoplasty patients, and found that the
QLB reduced postoperative pain and opioid consumption, lead-
ing to improved quality of recovery[47]. Therefore, further stud-
ies are required in order to arrive at a concrete solution regard-
ing the use of the QLB in the population[47].

Paravertebral block

The paravertebral block in abdominoplasty may prove to be
useful, however there are various significant side effects such
as epidural or spinal spread of the local anesthetic, as well as a

694

risk for pneumothorax, which may deter anesthesiologists from
performing this block in an ambulatory setting[48].

There is a great potential to provide anesthesia and post-
operative analgesia with the utilization of paravertebral blocks
considering that the usual surgical field is maintained between
T6 and T12, which is the usual dermatomal blockage plane for
this technique. Currently, there is insufficient literature on the
usage of this technique in this surgical population. However,
Rudkin et al., describes a case series where the paravertebral
block allowed no postoperative opioid necessity, consistently
low pain scores, and no nausea or vomiting[49].

Conclusions

Administering proper analgesic measures in abdomino-
plasty patients is vital in avoiding many pain related complica-
tions. Concerning medications, a multimodal strategy should
be considered with an attempt in using as little opioids as pos-
sible, and an inclusion of analgesic infusion pumps. Likewise,
regional strategies such as an erector spinae, transverse ab-
dominis plane and quadratus lumborum block are important in
adequately decreasing postoperative pain.
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