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Introduction
Liposuction, also referred to as lipoplasty or body 
contouring, employs a suction technique to eliminate fat 
from various regions, including the abdomen, thighs, hips, 
and arms (1). Though, the primarily aimed at cosmetic 
enhancement, liposuction is not intended for weight loss 
(2). Instead, it is often sought by individuals who have a 
stable body weight but struggle with localized fat deposits 
(1). This aesthetic endeavor entails various techniques, 
each with its own set of risks and complications. One 
critical aspect to consider is how the procedure can 
perturb fluid homeostasis in the body, potentially leading 
to kidney complications (3).

Search strategy
For this review, we conducted a search in the PubMed, 
Web of Science, EBSCO, Scopus, Google Scholar, 
Directory of Open Access Journals (DOAJ) and Embase, 
using different keywords such as liposuction, acute kidney 
injury, ischemia-reperfusion injury and fluid overload.

Pathophysiological mechanisms of acute kidney injury 
following liposuction
Liposuction, as a popular cosmetic procedure intended 
to remove excess fat, can lead to various postoperative 
complications, containing acute kidney injury (AKI) (4). 
This condition is characterized by a rapid decline in renal 
function and can result from various pathophysiological 
mechanisms that arise during and after the surgical 

process (5). A significant aspect of liposuction includes 
the infiltration of large volumes of tumescent solution, 
consisted of saline mixed with lidocaine and epinephrine 
into the subcutaneous tissue prior to fat removal. While 
these solutions are intended to minimize blood loss 
during the procedure, they can lead to fluid overload, 
particularly in cases where large amounts are absorbed 
back into circulation (5-8). Such overload results in 
disturbances in fluid balance that eventually pose a risk for 
AKI due to intravascular depletion (6-8). Meanwhile, the 
manipulation of body tissues and the introduction of fluids 
during liposuction can disturb the balance of electrolytes 
such as hyperkalemia (elevated level of potassium in the 
blood), or hyponatremia (low sodium levels in the blood) 
(9). Importantly, the surgical trauma associated with 
liposuction can initiate an ischemia-reperfusion injury, a 
tissue damage that occurs when blood supply returns to 
the tissue after a period of ischemia, or lack of oxygen, 
in the kidneys (5,10). During surgery, blood supply to 
certain renal vessels may be temporarily compromised, 
leading to ischemia. Following the restoration of blood 
flow, inflammatory mediators and reactive oxygen species 
can cause further damage to renal tissue, provoking 
or exacerbating AKI (11). In liposuction procedures, 
certain anesthetics and medications, particularly those 
excreted by the kidneys, can pose additional risks (12). 
Lidocaine, which administered in tumescent anesthesia, 
is primarily metabolized by the liver but may affect kidney 
function when used in large volumes or over prolonged 
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Abstract
One of the significant adverse effects of liposuction is the alteration of fluid balance in the body. During the procedure, large volumes 
of fluids, often referred to as tumescent solution, comprising saline and anesthetic agents, are injected to facilitate fat removal and limit 
bleeding. This introduction of fluids can lead to fluid overload, causing diuretic strain on the kidneys as they work to maintain homeostasis 
and excrete excess volume.
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 Implication for health policy/practice/research/
medical education

In liposuction, the interplay of fluid overload, electrolyte 
disturbances, ischemia-reperfusion injury, nephrotoxic agents, and 
postoperative hypotension contributes significantly to the risk of 
acute kidney injury.

periods (13). Other agents, such as certain anesthetics 
or nephrotoxic medications given intra-operatively, can 
exacerbate kidney injury, especially in patients with pre-
existing renal insufficiency (14). Additionally, patients 
may experience hypotension after liposuction due to fluid 
shifts, pain, or the effects of anesthesia (15). Meanwhile, 
during the postoperative phase, monitoring for signs of 
complications such as rhabdomyolysis becomes critical as 
it can lead to kidney injury (16). If, AKI not identified and 
managed promptly, can lead to significant long-term risk 
of developing chronic kidney disease (17). 

Focus on ischemia-reperfusion injury 
Ischemia-reperfusion injury (IRI) represents a significant 
complication associated with surgical procedures, like 
liposuction (18). It occurs when blood flow is temporarily 
interrupted, leading to tissue damage, and is followed 
by the restoration of perfusion, which can provoke an 
inflammatory response and further injury to renal tissue 
(18). Moreover, anti-thrombotic medications can enhance 
blood circulation and limit thrombus formation, further 
promoting perfusion during surgical intervention (19). It 
should remember that some conditions may exacerbate 
ischemic risks, including obesity, vascular diseases, and 
diabetes (20). To prevent IRI, effective fluid therapy is 
critical during liposuction (21). The use of the tumescent 
technique, which involves infusing large volumes of a 
saline solution mixed with local anesthetics into the 
targeted adipose tissue, has been shown to minimize 
blood loss and reduce the risk of ischemia by maintaining 
tissue hydration. However, excessive infusion should be 
avoided, as it can lead to fluid overload and exacerbate 
IRI (22,23). Appropriate calculations to ensure no more 
than the recommended volume is infiltrated should be 
adhered to for optimal safety (24).  In addition, adopting a 
balanced crystalloids strategy during fluid administration 
may further optimize renal protection and overall 
tissue perfusion (24,25). Accordingly, postoperative 
administration of medications such as low-molecular-
weight heparin may assist in preventing thromboembolic 
events that can occur due to vascular stasis following 
liposuction (26). One of the foremost strategies to 
mitigate IRI involves the use of pharmacological agents 
that could protect renal and other ischemic tissues during 
liposuction (26,27). Medications such as antioxidants and 
anti-inflammatory drugs are key contenders in reducing 
oxidative stress that commonly exacerbates IRI (28).

Conclusion
The relationship between liposuction and renal 
involvement is crucial yet often overlooked in discussions 
around the procedure’s safety and efficacy. Risks such as 
fluid imbalances, acute kidney injury, and complications 
linked to specific techniques highlight the crucial need 
for exact preoperative assessments and postoperative 
monitoring. 
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