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Abstract: (1) Background: The demand for body-contouring procedures has surged, with lipol-
ysis emerging as a common technique for excess fat removal. Laser-assisted lipolysis (LAL) has
gained attention as a potential alternative to surgical fat removal (SFR), offering perceived advan-
tages in safety and efficacy. However, the comparative benefits of LAL and SFR remain uncertain.
(2) Objective: To conduct a review of the existing literature comparing the efficacy, safety, and patient
satisfaction of LAL and SFR. (3) Methods: A comprehensive search of major electronic databases was
conducted to identify studies comparing LAL and SFR for body-contouring procedures. Studies were
included if they were published in English, involved human subjects, and reported outcomes for LAL
and SFR. All studies were classified according to the Oxford Center for Evidence-Based Medicine
evidence hierarchy (4) Results: LAL may not be a safer and more effective option than SFR. However,
the evidence for these differences was limited by the quality of the studies and the heterogeneity of
the results. (5) Conclusions: This review suggests that LAL may not be a safer and more effective
option than SFR for body-contouring procedures because LAL is associated with higher risks of
complications such as burns and scarring, whereas SFR offers a more established safety profile and
consistent efficacy.

Keywords: body contouring; laser therapy; liposuction; treatment outcome; patient satisfaction

1. Introduction

Body contouring has become an increasingly popular trend in the pursuit of a slimmer,
more aesthetically pleasing physique. With the rise of minimally invasive procedures,
patients are seeking out options that offer reduced downtime, minimal scarring, and
effective results. Among the various methods available, lipolysis, a technique aimed at
removing excess fat cells from the body, has emerged as a popular choice for individuals
looking to achieve their desired body shape [1,2].

Surgical fat removal (SFR) has been the gold standard for body contouring procedures,
involving the use of mechanical energy to disrupt and remove fat cells through suction
or cannulae. However, this approach has its limitations, including potential risks such as
bleeding, bruising, and swelling. Moreover, SFR often requires extensive downtime and
may not provide optimal results for all patients [3,4].

In recent years, laser-assisted lipolysis (LAL) has gained popularity as a safer and more
effective alternative to SFR. LAL uses laser energy to target and destroy fat cells, resulting
in reduced postoperative discomfort, minimized bruising and swelling, and improved
patient satisfaction [5,6]. There are other treatment modalities like ultrasound, cryotherapy,
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injection, and shockwave to reduce fat cells [7–18], but we are not discussing them in this
literature review. The introduction of LAL has raised questions about its efficacy and safety
compared to SFR, sparking a debate among healthcare providers and patients alike.

Despite the growing popularity of LAL, there is a lack of consensus on its advantages
and disadvantages compared to SFR. A comprehensive review of the current evidence
is necessary to inform decision-making and guide patient selection for these procedures.
This literature review aims to provide a thorough analysis of the existing research on
LAL and SFR, examining the outcomes of each technique in terms of safety, efficacy, and
patient satisfaction. By synthesizing the available evidence, this review aims to contribute
to the ongoing discussion on the relative merits of LAL and TL and inform best prac-
tices in body contouring procedures. In this paper, we use several terms, distinguishing
between procedures based on whether they involve the physical removal of fat, such
as suction-assisted lipoplasty, or the use of lasers, which includes laser lipolysis and
laser-assisted liposuction.

2. Materials and Methods

Keywords including “Liposuction”, “lipoplasty”, “Traditional lipolysis”, “Laser lipol-
ysis” “Lipectomy” “lasers”, “laser assisted lipolysis”, and “laser lipolysis versus traditional
lipolysis” were searched in the MEDLINE, PubMed and Ovid databases for relevant studies
published on clinical trials, diagnosis, and treatment. Some papers were further reviewed
using a double-blinding approach, sample size, control usage, randomization usage and
objective endpoint measurements. All studies were classified according to the Oxford
Center for Evidence-Based Medicine evidence hierarchy [19].

3. Results
3.1. Postoperative Pain and Recovery

Llanos Olmedo et al. [20] compared postoperative pain between suction-assisted
lipoplasty (SAL) and laser-assisted lipolysis (LAL) in 50 patients. Using a visual analog
scale (VAS) at 0, 6, and 24 h postoperatively, the study found that LAL significantly reduced
pain compared to SAL, with mean VAS scores of 3.4 versus 6.2 at 6 h, a difference that
persisted at 24 h. The results indicated that patients who underwent LAL experienced
significantly less postoperative pain compared to those who underwent SAL. Specifically,
the mean VAS score was 3.4 in the LL group compared to 6.2 in the SAL group at 6 h
postoperatively, with the difference in pain scores remaining significant at 24 h. The authors
concluded that LAL is associated with reduced postoperative pain compared to SAL, likely
due to the reduced trauma inflicted on the tissue by the laser energy (Level IIb).

Prado et al. [21] evaluated the efficacy and safety of LAL versus SAL in 60 patients,
assessing pain, bruising, and satisfaction at 1 week, 1 month, and 3 months postoperatively.
LAL was associated with significantly less pain and bruising, though no difference in
complications or satisfaction was observed between groups (Level Ib).

3.2. Efficacy in Fat Removal and Skin Tightening

DiBernardo et al. [22] investigated the comparative effects of LAL and SFR on skin
shrinkage and tightening. The study aimed to evaluate the efficacy of LAL in enhanc-
ing skin texture and reducing sagging relative to SFR. Twenty patients were divided into
two groups, with one group undergoing LAL and the other undergoing SFR.
A split-abdomen model was utilized, with one side treated with LAL and the other with
SFR. At 3 months postoperatively, patients were evaluated using standardized measure-
ments of skin thickness, elasticity, and texture. The results demonstrated that the LAL
group exhibited significantly greater skin shrinkage and improvements in skin texture
compared to the SFR group. Specifically, mean skin thickness decreased by 34% on the
LAL side compared to 17% on the SFR side. Additionally, the LAL side showed enhanced
skin elasticity and texture. The study concluded that LAL is effective in promoting skin
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shrinkage and tightening, likely due to the thermal energy delivered during the procedure,
which stimulates collagen production and enhances skin texture (Level IIa).

Brañas et al. [23] assessed the effectiveness and safety of using a 924 and 975 nm
laser diode for LAL in the lower extremities. The study involved 20 patients who un-
derwent laser lipolysis treatment on their lower extremities using the specified laser
diodes. The treatment protocol included a single session of laser lipolysis with multi-
ple passes of the laser over the treatment area. Patients were evaluated at 1, 3, and 6 months
post-treatment using standardized measures of skin thickness, elasticity, and texture. Sig-
nificant improvements in skin thickness, elasticity, and texture were observed at all time
points compared to pre-treatment values. The study also reported a high patient satis-
faction rate, with 90% of patients reporting good or excellent results. The authors con-
cluded that the combination of 924 and 975 nm laser diodes is effective in promoting
skin tightening and improving skin texture in the lower extremities, with minimal risk of
complications (Level IV).

Wolfenson et al. [24] evaluated the efficacy of diode laser treatment in promoting skin
tightening during lipoplasty procedures. The study involved 30 patients who underwent
lipoplasty with the addition of diode laser treatment on one side of the body and tradi-
tional lipoplasty on the other side. The diode laser targeted the deeper layers of the skin,
stimulating collagen production and enhancing skin texture and elasticity. Results showed
significant improvements in skin thickness, elasticity, and texture on the laser-treated side
compared to the control side. The study also reported a high patient satisfaction rate, with
87% of patients reporting good or excellent results. The authors concluded that a diode
laser can be safely and effectively used in combination with lipoplasty to promote skin
tightening and improve overall aesthetic outcomes (Level IIa).

Valizadeh et al. [25] conducted a comparative study to evaluate the safety and efficacy
of 980 nm diode laser-assisted lipolysis versus traditional liposuction for submental rejuve-
nation. Thirty patients were randomly assigned to receive either laser-assisted lipolysis
or traditional liposuction. Both treatments resulted in significant improvements in skin
tightness, fat reduction, and patient satisfaction. However, the laser-assisted lipolysis group
experienced significantly less postoperative pain, bruising, and swelling compared to the
traditional liposuction group. The authors concluded that laser-assisted lipolysis is a safe
and effective alternative to traditional liposuction for submental rejuvenation, offering
potential benefits such as reduced postoperative morbidity (Level IIa).

3.3. Complication Rates and Safety Concerns

Jecan et al. [26] conducted a histological analysis comparing the aspirates obtained
during LAL and SAL. The study aimed to explore differences in the composition of the
aspirates and their potential effects on tissue structure. Thirty patients underwent either
LAL or SAL, and tissue samples were collected for histological examination. Results
revealed that LAL aspirates contained a higher proportion of fat cells, less fibrotic tissue,
and more blood vessels compared to SAL aspirates. Conversely, SAL aspirates exhibited a
higher proportion of connective tissue and more inflammatory cells. The authors concluded
that LAL may be more effective in removing excess fat while preserving tissue integrity,
whereas SAL may be more effective in removing fibrotic tissue (Level IV).

Goldman et al. [27] compared the efficacy of subdermal Nd LAL with SFR for tissue
tightening in a study involving 30 patients. The study aimed to evaluate the effectiveness of
LAL in improving skin elasticity and firmness compared to SFR. The results demonstrated
that both treatments led to significant improvements in skin tightening; however, the LAL
group showed greater improvements in skin elasticity and firmness. The authors attributed
the superior results of LAL to the additional thermal effects of the laser on dermal tissue,
concluding that LAL is more effective than SFR for tissue tightening (Level IIa).

Pereira-Netto et al. [28] conducted a comprehensive review comparing the effective-
ness and safety of LAL with SFR. The authors performed a systematic search of electronic
databases and included 14 studies that met the inclusion criteria. The review findings
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indicated that LAL may offer advantages over SFR, including reduced bleeding, pain,
and enhanced skin tightening. However, the quality of evidence was generally low to
moderate due to heterogeneity among studies, small sample sizes, and lack of protocol
standardization. The authors concluded that while LAL appears to be a promising tech-
nique, further high-quality studies are needed to establish its effectiveness and safety
definitively (Level IIIa).

Mordon et al. [3] reviewed the effectiveness and safety of LAL compared to SFR
for fat removal. The authors discussed the benefits and limitations of each technique,
highlighting the potential advantages of LAL, such as reduced bleeding, pain, and scarring.
The review cited studies demonstrating the efficacy and safety of LAL for fat removal while
also discussing the associated risks and complications, including contour irregularities,
infection, and seroma (Level IIc).

Abdelaal et al. [4] compared blood loss between LAL and SFR in a prospective ran-
domized controlled trial involving 40 patients. The study aimed to quantify and compare
the amount of blood loss during and after the procedures. The findings indicated that LAL
was associated with significantly less blood loss compared to SFR, with average blood loss
measuring 23.5 mL in the LAL group versus 114.5 mL in the SFR group. The study also
found that blood loss was significantly lower in the LAL group during the procedure itself,
though not after the procedure (Level IIa).

Swanson et al. [29] reviewed existing literature on the effectiveness of LAL in reducing
blood loss during and after liposuction. The authors discussed potential benefits of LAL,
including reduced bleeding, pain, and scarring, while summarizing several studies that
investigated the relationship between LAL and blood loss. The studies reviewed produced
mixed results, with some showing LAL reduces blood loss, while others found no significant
difference. The authors concluded that the evidence is not strong enough to definitively
support LAL’s effectiveness in reducing blood loss (Level V).

Aboelatta et al. [30] compared the efficacy of LAL and traditional liposuction (SFR)
in combination with endoscopic surgical excision for treating grade II gynecomastia. The
study included 30 patients who underwent either LAL or SFR combined with endoscopic
excision of gynecomastia tissue. Results showed that both LAL and SFR achieved compara-
ble outcomes in terms of breast shape and contour, with significant improvements in both
groups. However, the LAL group experienced less blood loss and pain compared to the
SFR group.

3.4. Complications and Long-Term Outcomes

Senra et al. [31] conducted a retrospective analysis over a 10-year period, reviewing
the outcomes of 766 patients who underwent laser-assisted lipolysis (LAL) for various
indications, including body contouring, fat reduction, and skin tightening. The study
reported an overall success rate of 85%, with a complication rate of 2.6%. The most
frequently observed complications were paresthesia, hyperemia, and mild pain. The
findings also indicated that LAL was more effective in treating areas with larger fat deposits,
while its efficacy was diminished in areas with smaller deposits (Level IV).

Apfelberg et al. [32] presented a multicenter study involving 1100 patients who under-
went LAL across 12 different centers, with a mean follow-up period of 6 months. The study
evaluated the safety and efficacy of LAL in various body regions, including the abdomen,
thighs, knees, arms, and neck. The results demonstrated significant improvements in body
contour and fat reduction, with an average fat volume reduction of 70%. The study also
reported a low complication rate of 2.4%, with seromas and hematomas being the most
common complications. LAL was found to be particularly effective in areas with larger fat
deposits (Level IIa).

Przylipiak et al. [33] compared the effects of internal LAL and conventional liposuction
(CL) on postoperative laboratory values in a study of 80 patients. Participants were divided
into two groups, with 40 patients receiving LAL and 40 undergoing CL for body contouring
and fat reduction. The study also examined the impact of anesthesia type, comparing
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propofol and fentanyl with sevoflurane and sufentanil. The findings revealed similar
changes in laboratory values, such as decreased levels of triglycerides, cholesterol, and
creatinine, and increased white blood cell counts for both LAL and CL. However, LAL was
associated with faster recovery and reduced postoperative pain. The anesthesia type had
no significant effect on postoperative laboratory outcomes (Level IIIb).

Nagy et al. [34] conducted a randomized controlled trial comparing the efficacy and
safety of VASER-assisted lipoplasty (VAL) with SAL in 150 patients undergoing body
contouring and fat reduction. The study measured primary outcomes such as patient
satisfaction, pain, and bruising. Both VAL and SAL achieved significant improvements in
body contour and fat reduction, though VAL was associated with less bruising and a faster
recovery time. Patient satisfaction levels were similar between the two groups, with VAL
showing a lower incidence of hematoma and seroma compared to SAL (Level Ib).

Oh et al. [35] investigated the effectiveness of a combined non-invasive and mini-
mally invasive laser lipolysis system for fat reduction in a study involving 20 patients
treated for facial fat reduction. The novel system, which integrates non-invasive laser
energy with minimally invasive lipolysis, was evaluated for its impact on fat thickness.
Results indicated a significant reduction in facial fat thickness, averaging 35.6%. The
treatment was well-tolerated, with minimal adverse effects reported. A control group
receiving only non-invasive laser treatment demonstrated a smaller reduction in fat thick-
ness, suggesting that the addition of minimally invasive lipolysis enhanced the treatment’s
efficacy (Level IV).

Yildiz et al. [36] conducted a histopathological analysis comparing the effects of
LAL and SAL on fat cells. The study assessed the morphological and structural changes
in fat cells harvested from patients undergoing LAL or SAL procedures. The results
demonstrated that LAL induced more pronounced changes in fat cell morphology, leading
to a higher degree of lipolysis, inflammation, and fibrosis compared to SAL. LAL-treated
fat cells exhibited a higher concentration of inflammatory cells and a lower concentration
of adipocytes compared to those treated with SAL (Level IIIb).

Levenberg et al. [37] compared the effects of LAL and mechanical liposuction (ML) on
cell viability and sample quality in a study involving 30 patients undergoing procedures for
autologous fat grafting. The results showed that LAL significantly improved cell viability
and sample quality compared to ML. LAL-treated fat tissue demonstrated higher cell
survival rates, reduced cell damage, and better tissue integrity. Additionally, LAL samples
exhibited improved fatty acid content, collagen density, and vascularization compared to
ML samples (Level IIb).

Chia et al. [38] provided an overview of the current evidence on liposuction techniques,
including LAL and traditional suction-assisted liposuction (SAL). The authors concluded
that LAL offers no significant advantages over SAL in terms of fat removal, skin tightening,
or patient satisfaction. Furthermore, LAL may be associated with an increased risk of
complications such as burns and scarring. The article highlighted that LAL’s use of laser
energy to heat fat tissue prior to suctioning may result in more extensive tissue damage
and inflammation, leading to longer recovery times, increased pain, and a higher risk of
complications. In contrast, SAL is presented as a more established technique with a lower
likelihood of causing such adverse effects (Level IV).

Žgaljardić et al. [39] provided an overview of current techniques and applications of
laser-assisted body contouring in cosmetic surgery. The chapter discussed the principles of
laser technology, including the types of lasers used, their mechanisms of action, and their
benefits and limitations. The authors described various laser-assisted body contouring
procedures, such as laser lipolysis, laser-assisted lipectomy, and laser skin tightening.
They also discussed indications, contraindications, and potential complications and risks
associated with these procedures (Level V).

Machado et al. [40] examined various liposuction techniques, with a particular focus
on gluteal fat augmentation. The authors emphasized the critical role of proper liposuction
techniques in achieving successful outcomes, especially in gluteal augmentation proce-
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dures. The chapter covered different types of liposuction, including traditional SAL, LAL,
and power-assisted liposuction (PAL). The authors highlighted the importance of patient
selection, pre-operative planning, and post-operative care in achieving optimal results. The
chapter also discussed the role of tumescent anesthesia in liposuction, detailing its benefits
and limitations. Additionally, practical tips and techniques for optimizing liposuction
outcomes, such as multiple passes, careful tissue handling, and precise aspiration methods,
were provided (Level V).

3.5. Safety and Technique Comparisons

Halk et al. [41] aimed to evaluate the safety of LAL and SFR by conducting a systematic
review of existing literature. The authors searched multiple databases and identified
34 studies that reported safety outcomes for LAL and SFR. The outcomes assessed included
adverse events, complications, and patient satisfaction. The results showed that both LAL
and SFR were generally safe, with similar rates of minor complications such as bruising,
swelling, and numbness. However, LAL was associated with a higher risk of more severe
complications, including burns, skin necrosis, and scarring (Level Ia).

Urbonas et al. [42] compared the effectiveness of LAL and SFR in terms of adipocyte
viability and surgeon efficiency. The study involved 30 patients who underwent either LAL
or SFR for the removal of excess fat from the abdomen, thighs, and arms. The results showed
that LAL resulted in significantly higher adipocyte viability compared to SFR (p < 0.05),
with a mean difference of 12.5% (95% CI 6.8–18.2%). Additionally, surgeons performing
LAL reported improved work efficiency, with a mean reduction in procedure time of
23.1 min (95% CI 12.5–33.7 min). The authors concluded that LAL may be associated with
higher adipocyte viability and improved surgeon efficiency compared to SFR. However,
further studies are required to confirm these findings and to evaluate the long-term effects
of LAL on patient outcomes (Level IIb).

Venkataram et al. [43] provided a comprehensive overview of liposuction techniques,
including LAL and SFR. The authors discussed the principles, techniques, and outcomes
of each method, highlighting the advantages and disadvantages. The article noted that
LAL facilitates fat removal using laser energy, resulting in less bleeding and trauma to
surrounding tissue, which can lead to improved patient comfort and faster recovery times.
However, LAL is also associated with higher costs and may require more complex equip-
ment. In contrast, SFR is a more traditional method that uses suction alone to remove fat
but can result in greater bleeding and trauma. SFR is generally less expensive and can be
performed with simpler equipment. The authors concluded that while both LAL and SFR
are effective, LAL may offer advantages in terms of patient comfort and recovery time.
However, additional research is necessary to confirm these findings and to establish the
long-term effects of LAL on patient outcomes (Level V).

Rassam et al. [44] provided an overview of various techniques used in body-contouring
surgery, including LAL and SFR. The authors emphasized the importance of selecting
the appropriate technique for each patient, discussing the respective advantages and
disadvantages. The article noted that LAL is a minimally invasive technique that uses
laser energy to dissolve fat cells before suctioning, which reduces trauma to surrounding
tissues and leads to less bleeding, swelling, and scarring. However, LAL is also more
expensive and may require specialized equipment. In contrast, SFR, a more traditional
method, relies solely on suction to remove fat, which may cause more bleeding and trauma.
SFR is generally less costly and can be performed with simpler equipment (Level V).

Theodorou et al. [45] discussed the advantages of LAL compared to SFR. The authors
highlighted the use of laser energy in LAL to break down fat cells before suctioning, which
results in reduced bleeding, bruising, and recovery time. LAL was noted to be particularly
beneficial for patients with fibrotic or septated fat, as the laser energy can help break
down these tissues, facilitating fat removal. Additionally, LAL may lead to improved skin
retraction and contouring due to the stimulation of collagen production. However, the
authors also cautioned that LAL may not be suitable for all patients, particularly those with
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significant excess skin or poor skin elasticity, as the laser’s ability to stimulate collagen may
be insufficient in these cases (Level IV).

Beidas et al. [46] provided an extensive overview of the current state of liposuction
techniques, including LAL. The authors emphasized the importance of selecting the appro-
priate technique based on individual patient factors such as body type, skin quality, and
patient expectations. The article highlighted that LAL is a minimally invasive technique
that uses laser energy to break down fat cells before suctioning, resulting in less bleeding,
bruising, and scarring compared to traditional methods. However, the authors also noted
that LAL may not be ideal for all patients, particularly those with significant skin laxity.
They also discussed the benefits of power-assisted liposuction (PAL), which uses a mo-
torized device to assist in fat removal and can be particularly beneficial for patients with
dense or fibrotic fat (Level V).

Chittoria et al. [47] provided a comprehensive overview of the indications, techniques,
and safety considerations for liposuction surgery. The authors emphasized the critical
importance of proper patient selection, thorough preoperative evaluation, and meticulous
postoperative care to achieve optimal outcomes. The article discussed various liposuc-
tion techniques, including traditional liposuction, PAL, ultrasound-assisted liposuction
(UAL), and LAL. Each technique was described in detail, highlighting its advantages
and disadvantages. The authors also underscored the importance of safety considera-
tions, including the selection of appropriate anesthesia, wound closure techniques, and
the management of potential complications. The emphasis was placed on individualized
treatment planning and patient-specific approaches to minimize risks and ensure successful
outcomes (Level V).

4. Discussion

Among the various methods available, lipolysis, a minimally invasive technique aimed
at removing excess fat cells from the body, has emerged as a popular choice for individuals
seeking to achieve their desired body shape [48–50]. Traditional SFR utilizes mechanical
energy to disrupt and remove fat cells through suction or cannulae, whereas LAL employs
laser energy to specifically target and destroy fat cells. The introduction of LAL has
sparked debate regarding its efficacy and safety compared to SFR. The summarized table is
as below (Table 1).

Table 1. Comparison of Postoperative Pain, Efficacy, and Safety in Various Liposuction Techniques.

Study Liposuction
Technique Sample Size Primary Outcome

Measures Key Findings Level of Evidence

Llanos Olmedo et al. [20]
Suction-Assisted
Lipoplasty (SAL) vs.
Laser Lipolysis (LL)

50 Postoperative Pain
(VAS)

LL showed
significantly less pain
compared to SAL
(VAS score: 3.4 vs. 6.2
at 6 h)

IIb

Prado et al. [21]

Laser-Assisted
Lipoplasty (LAL) vs.
Suction-Assisted
Lipoplasty (SAL)

60 Pain, Bruising,
Patient Satisfaction

LAL had less pain
and bruising
compared to SAL;
similar patient
satisfaction

Ib

DiBernardo et al. [22]

Laser-Assisted
Liposuction (LAL) vs.
Traditional
Liposuction (TL)

20 Skin Shrinkage,
Texture

LAL showed greater
skin shrinkage and
improved texture
compared to TL

IIa

Brañas et al. [23] 924- and 975-nm
Laser Diode 20 Skin Thickness,

Elasticity, Texture

Significant
improvements in all
measures; high
patient satisfaction

IV
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Table 1. Cont.

Study Liposuction
Technique Sample Size Primary Outcome

Measures Key Findings Level of Evidence

Wolfenson et al. [24] Diode Laser during
Lipoplasty 30 Skin Thickness,

Elasticity, Texture

Significant
improvements on
laser-treated side;
high patient
satisfaction

IIa

Valizadeh et al. [25]

980-nm Diode
Laser-Assisted
Lipolysis vs.
Traditional
Liposuction

30 Safety, Efficacy, Pain,
Bruising, Swelling

Less pain, bruising,
and swelling in laser
group

IIa

Jecan et al. [26]

Laser-Assisted
Lipolysis (LAL) vs.
Suction-Assisted
Lipoplasty (SAL)

30 Histological Analysis
of Aspirates

LAL aspirates had
more fat cells, fewer
fibrotic tissues, and
more blood vessels
compared to SAL

IV

Goldman et al. [27]

Subdermal Nd
Laser-Assisted
Liposuction (LAL) vs.
Traditional
Liposuction (TL)

30 Tissue Tightening
Greater improvement
in skin elasticity and
firmness with LAL

IIa

Pereira-Netto et al. [28]

Laser-Assisted
Liposuction (LAL) vs.
Traditional
Liposuction (TL)

14 studies Comprehensive
Review

LAL associated with
less bleeding, pain,
and improved skin
tightening

IIIa

Mordon et al. [3]

Laser-Assisted
Lipolysis (LAL) vs.
Traditional
Liposuction (TL)

Literature
Review Effectiveness, Safety

LAL potentially
offers reduced
bleeding, pain, and
scarring

IIc

Abdelaal et al. [4]

Laser-Assisted
Lipolysis (LAL) vs.
Traditional
Liposuction (TL)

40 Blood Loss
LAL had significantly
less blood loss
compared to TL

IIa

Swanson et al. [29] Review of LAL Literature
Review Blood Loss

Mixed results on
LAL’s effectiveness in
reducing blood loss

V

Aboelatta et al. [30]

Laser-Assisted
Liposuction (LAL) vs.
Traditional
Liposuction (TL) for
Gynecomastia

30 Breast Shape, Pain,
Recovery

LAL group had less
blood loss, less pain,
and faster recovery

IIb

Senra et al. [31] Laser Lipolysis (LL) 766 Complication Rate,
Success Rate

High success rate
(85%); low
complication rate
(2.6%)

IV

Apfelberg et al. [32] Laser-Assisted
Liposuction (LAL) 1100 Body Contour, Fat

Reduction

Significant
improvements in
body contour and fat
reduction; low
complication rate
(2.4%)

IIa

Przylipiak et al. [33]

Internal
Laser-Assisted
Liposuction (IAL) vs.
Conventional
Liposuction (CL)

80 Postoperative
Laboratory Values

IAL associated with
faster recovery and
reduced
postoperative pain

IIIb



Cosmetics 2024, 11, 164 9 of 13

Table 1. Cont.

Study Liposuction
Technique Sample Size Primary Outcome

Measures Key Findings Level of Evidence

Nagy et al. [34]

VASER-Assisted
Lipoplasty (VAL) vs.
Suction-Assisted
Lipoplasty (SAL)

150 Patient Satisfaction,
Pain, Bruising

VAL had less
bruising and faster
recovery; similar
patient satisfaction

Ib

Oh et al. [35]

Combined
Non-Invasive and
Minimally Invasive
Laser Lipolysis

20 Facial Fat Reduction
Significant fat
reduction; minimal
adverse effects

IV

Yildiz et al. [36]

Laser-Assisted
Liposuction (LAL) vs.
Suction-Assisted
Liposuction (SAL)

Histopathological
Study Fat Cell Changes

LAL induced more
significant changes in
fat cell morphology
and structure

IIIb

Levenberg et al. [37]

Laser-Assisted
Liposuction (LAL) vs.
Mechanical
Liposuction (ML)

30 Cell Viability, Sample
Quality

LAL improved cell
viability and sample
quality compared to
ML

IIb

Chia et al. [38] Review of LAL vs.
SAL

Literature
Review

Fat Removal, Skin
Tightening, Patient
Satisfaction

LAL has no
significant
advantages over SAL;
may have increased
risk of complications

IV

Žgaljardić et al. [39]
Overview of
Laser-Assisted Body
Contouring

Literature
Review

Techniques,
Applications

Discusses principles,
benefits, limitations
of laser-assisted body
contouring

V

Machado et al. [40] Liposuction
Techniques

Literature
Review

Gluteal Fat
Augmentation

Emphasizes
importance of
technique, patient
selection, pre- and
post-operative care

V

Halk et al. [41] Review of LAL vs.
TL Safety

Literature
Review Safety Outcomes

Both LAL and TL are
generally safe; LAL
associated with
higher risk of severe
complications

Ia

Urbonas et al. [42]

Laser-Assisted
Liposuction (LAL) vs.
Traditional
Liposuction (TL)

30 Adipocyte Viability,
Work Efficiency

LAL had higher
adipocyte viability
and improved
surgeons’ work
efficiency

IIb

Venkataram et al. [43]
Review of
Liposuction
Techniques

Literature
Review

Efficacy, Safety,
Patient Comfort

LAL may offer
advantages in patient
comfort and recovery
time; TL more
traditional and less
costly

V

Rassam et al. [44]
Review of Body
Contouring
Techniques

Literature
Review

Techniques,
Advantages,
Disadvantages

Highlights
importance of
selecting appropriate
technique for each
patient

V

Theodorou et al. [45]
Overview of
Laser-Assisted
Liposuction (LAL)

Literature
Review

Principles,
Advantages

LAL beneficial for
fibrotic or septated
fat; may improve
skin retraction and
contouring

IV
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Table 1. Cont.

Study Liposuction
Technique Sample Size Primary Outcome

Measures Key Findings Level of Evidence

Beidas et al. [46]
Review of
Liposuction
Techniques

Literature
Review

Technique Selection,
Patient
Considerations

LAL uses laser
energy to break
down fat cells;
emphasizes
importance of
selecting appropriate
technique

V

Chittoria et al. [47]
Overview of
Liposuction
Techniques

Literature
Review

Indications,
Techniques, Safety

Detailed description
of various techniques;
highlights
importance of patient
selection and safety

V

Note: VAS = Visual Analog Scale; LAL = Laser-Assisted Liposuction; SAL = Suction-Assisted Lipoplasty;
TL = Traditional Liposuction; VAL = VASER-Assisted Lipoplasty; LL = Laser Lipolysis; IAL = Internal
Laser-Assisted Liposuction; ML = Mechanical Liposuction.

Early studies on LAL often highlighted its advantages over traditional liposuction,
suggesting benefits such as reduced postoperative pain, bruising, and swelling. For in-
stance, a study published in 2007 found that patients who underwent LAL experienced
significantly less postoperative pain compared to those who underwent traditional lipo-
suction [20]. Similarly, a 2010 study reported that LAL was associated with less bruising
and swelling [21].

However, a comprehensive review by Halk et al. [41], published in 2019, provided
a more nuanced perspective by assessing the safety of various liposuction procedures,
including LAL and SFR. The authors categorized complications into four levels: minor,
moderate, major, and rare. They found that while both LAL and SFR generally exhibited
similar rates of minor complications such as bruising, swelling, and numbness, LAL was
associated with a higher incidence of severe complications, including burns, skin necrosis,
and scarring. The study also identified several risk factors that could increase the likelihood
of complications, such as high-volume liposuction, large treatment areas, comorbidities
like hypertension and diabetes, a history of bleeding disorders, and the use of general
anesthesia. To mitigate these risks, the authors recommended preoperative screening,
careful patient selection, the use of tumescent anesthesia, strict sterile techniques, and
vigilant postoperative monitoring.

In examining specific body regions and outcomes, various studies have compared
LAL and SFR. Llanos Olmedo et al. [20] and Prado et al. [21] both found that LAL resulted
in significantly less postoperative pain, as measured by the Visual Analog Scale, with lower
scores indicating less pain in LAL patients. The reduced pain was attributed to the precision
of the laser in targeting fat cells, thereby minimizing trauma to surrounding tissues.

DiBernardo et al. [22] and Goldman et al. [27] focused on the efficacy of LAL in
fat removal and skin tightening, utilizing methods like split-abdomen studies to assess
outcomes such as skin shrinkage, elasticity, and texture improvements. LAL demonstrated
superior results in skin tightening and texture enhancement, likely due to the thermal
energy promoting collagen production. Valizadeh et al. [25] further noted that LAL was
associated with less bruising and swelling postoperatively, suggesting a gentler impact on
body tissues.

Research has also targeted specific body regions treated with LAL. For instance,
Branas et al. [23] assessed the use of LAL in the lower extremities, focusing on areas
like the thighs and calves, while Aboelatta et al. [30] examined the combination of LAL
and SFR for treating gynecomastia in men. Oh et al. [35] explored the efficacy of a com-
bined non-invasive and minimally invasive laser lipolysis system for facial fat reduction,
demonstrating LAL’s versatility across different body regions.

Regarding safety and complication rates, Halk et al. [41] and Swanson et al. [29]
confirmed that both LAL and SFR are generally safe, though LAL was linked to a higher
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risk of severe complications, such as burns and skin necrosis, likely due to laser-induced
thermal damage. Chia et al. [38] emphasized that proper technique and careful patient
selection are crucial in mitigating these risks.

Histological and cellular analyses, as conducted by Jecan et al. [26] and Yildiz et al. [36],
revealed that LAL preserved a higher proportion of fat cells while reducing fibrotic tissue,
indicating more effective fat removal. LAL-treated areas also exhibited greater inflamma-
tion, suggesting a more active fat breakdown process. Levenberg et al. [37] explored cell
viability post-procedure, finding that LAL-treated fat tissue had higher cell survival rates
and better quality, making it potentially more suitable for subsequent fat grafting.

Despite these findings, many studies, including those by Prado et al. [21] and
Valizadeh et al. [25], acknowledged limitations such as small sample sizes and short
follow-up periods, which could affect the reliability and generalizability of the results. The
need for standardized outcome measures and larger, well-designed randomized controlled
trials was emphasized to provide more definitive conclusions. Pereira-Netto et al. [28]
and Rassam et al. [44] suggested that future research should focus on long-term outcomes,
patient satisfaction, and comparisons across different patient demographics and body areas
to better understand the nuances of each technique.

The evidence indicates that LAL may not necessarily be a safer or more effective
option than SFR. However, several limitations must be considered when interpreting these
findings. Notably, the relatively small sample sizes in some studies may constrain the
generalizability of the results. Additionally, the short follow-up periods in certain studies
may not adequately capture long-term outcomes. The absence of well-designed control
groups further complicates the robustness of the conclusions. Therefore, there is a clear
need for more rigorous research, with larger sample sizes and better-controlled conditions,
to provide more definitive insights in future studies.

5. Conclusions

The ongoing debate over LAL and SFR has persisted for several years, with both
techniques offering distinct advantages and disadvantages. This literature review aimed
to provide a comprehensive evaluation of the current evidence regarding the efficacy and
safety of LAL compared to SFR. The findings from this review suggest that LAL may not
necessarily be a safer or more effective option than SFR for body-contouring procedures.
Although limitations such as small sample sizes and short follow-up periods must be
considered, the overall evidence indicates that LAL is a viable alternative to SFR. However,
it is important to acknowledge that LAL carries its own set of risks and complications,
including the potential for burns, scarring, and hyperpigmentation. Given these findings, it
is evident that both LAL and SFR have their own unique benefits and drawbacks. Patients
considering body-contouring procedures should be thoroughly counseled on the advan-
tages and risks associated with each technique. Collaborative decision-making between the
patient and healthcare provider is essential to determine the most appropriate treatment
plan tailored to the patient’s individual needs.

As the field of body contouring continues to advance, new technologies and techniques
will likely emerge. Healthcare providers must remain informed about the latest evidence-
based practices and patient preferences to ensure the delivery of optimal care. Future
research should prioritize studies with larger sample sizes, extended follow-up periods,
and comparisons between different LAL technologies to enhance decision-making in
this area.

Ultimately, the decision between LAL and SFR should be guided by a comprehensive
evaluation of the patient’s specific needs and preferences. By carefully weighing the benefits
and risks of each technique, patients can make informed choices about their treatment
options and achieve their desired aesthetic outcomes.
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