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ABSTRACT

Abdominoplasty is a widely performed cosmetic surgical procedure aimed at improving abdominal contour by removing
excess skin and fat while tightening the underlying musculature. Traditional techniques often involve the placement of
surgical drains to prevent postoperative seroma formation. However, drains pose several drawbacks, including patient
discomfort, increased infection risk, and extended recovery time. The introduction of progressive tension sutures (PTS)
and tissue adhesives has revolutionized abdominoplasty, offering a drain-free alternative that enhances surgical outcomes
and patient satisfaction. Progressive tension sutures effectively secure the abdominal flap to the underlying fascia, thereby
minimizing dead space and significantly reducing the risk of fluid accumulation. This technique promotes better wound
healing, improved aesthetic results, and decreased seroma formation. Tissue adhesives further contribute to wound stability
by reinforcing closure, reducing shear forces, and facilitating tissue adherence. The combination of PTS and tissue
adhesives not only eliminates the need for drains but also results in faster recovery, less postoperative pain, and a lower
risk of infection. Clinical studies have demonstrated that patients undergoing drain-free abdominoplasty experience
enhanced comfort, quicker mobilization, and greater overall satisfaction. Eliminating drains reduces the burden of
postoperative management, allowing for an easier transition back to daily activities. Furthermore, this technique lowers the
likelihood of hypertrophic scarring and improves the overall aesthetic outcome of the procedure. Surgeons also report
increased efficiency in surgical procedures with fewer postoperative complications, leading to reduced healthcare costs.
Despite the advantages, patient selection remains a crucial factor in achieving optimal outcomes. Candidates with moderate
skin laxity and minimal risk factors for seroma development benefit the most from this approach. Additionally, surgeon
expertise plays a pivotal role in ensuring precise PTS placement and proper application of tissue adhesives. As surgical
techniques continue to evolve, future advancements in bioabsorbable adhesives and next-generation sutures are expected
to further refine and optimize drain-free abdominoplasty. In conclusion, the integration of progressive tension sutures and
tissue adhesives in abdominoplasty presents a promising alternative to traditional drain-based methods. This technique
offers multiple benefits, including reduced seroma risk, enhanced recovery, improved cosmetic outcomes, and increased
patient satisfaction. As more evidence supports its efficacy, drain-free abdominoplasty is poised to become the new standard

in aesthetic body contouring surgery.
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1. INTRODUCTION

Lipoabdominoplasty is an advanced body contouring procedure that combines traditional
abdominoplasty with liposuction to enhance aesthetic outcomes. This technique allows for more

refined results by improving skin tightening and reducing excess fat, particularly in the abdominal
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region. By integrating liposuction with abdominoplasty, surgeons achieve superior body sculpting
while preserving vascular integrity and reducing complications such as seroma formation [1].

The evolution of abdominoplasty has significantly advanced with the integration of liposuction.
Traditional abdominoplasty primarily focuses on the removal of excess skin and the tightening of
abdominal muscles but has limitations in contouring the surrounding tissues. The incorporation of
liposuction enhances the ability to sculpt the abdominal region, leading to a more natural and
aesthetically pleasing appearance [2].

One of the key advantages of lipoabdominoplasty is the preservation of perforating vessels, which
improves tissue viability. Traditional abdominoplasty often involves extensive undermining, leading
to increased risks of skin necrosis and seroma. However, in lipoabdominoplasty, the use of liposuction
allows for selective fat removal without excessive disruption of the vascular supply, thus improving
postoperative healing and reducing complications [3].

Patients who undergo lipoabdominoplasty benefit from a more defined waistline and better skin
retraction. The combined approach ensures that stubborn fat deposits are addressed while
simultaneously removing excess skin. This is particularly beneficial for patients who have undergone
significant weight loss or multiple pregnancies, leading to skin laxity and fat accumulation in the
abdominal area [4].

The procedure involves preoperative planning to assess the patient’s skin quality, fat distribution, and
muscle integrity. Surgeons use a multimodal approach, incorporating ultrasound or tumescent fluid to
assist in liposuction, ensuring a smoother contour while minimizing damage to underlying structures.
Proper patient selection is crucial to achieving optimal results, and individuals with good skin elasticity
typically experience the best outcomes [5].

Lipoabdominoplasty can be classified into different techniques based on the extent of liposuction and
skin excision. The high lateral tension lipoabdominoplasty technique, for example, focuses on
preserving the lymphatic system and ensuring a tighter, more defined silhouette. This technique is
particularly useful in massive weight loss patients who require extensive skin removal while
maintaining natural body proportions [6].

Postoperative recovery is generally more favorable with lipoabdominoplasty compared to traditional
abdominoplasty due to reduced tissue undermining. Patients experience less postoperative pain and
faster recovery times. Additionally, there is a lower risk of seroma formation, which is a common
complication in traditional abdominoplasty procedures due to excessive dissection [7].

The aesthetic benefits of lipoabdominoplasty extend beyond the abdomen. The procedure allows for
better integration of body proportions, improving the transition from the abdomen to the flanks and
lower back. This holistic approach to body contouring is a significant improvement over traditional

methods, which often fail to address adjacent fat deposits effectively [8].
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Despite its advantages, lipoabdominoplasty is not suitable for all patients. Individuals with significant
visceral fat, poor skin elasticity, or underlying medical conditions may not achieve optimal results. A
thorough preoperative evaluation, including a detailed medical history and physical examination, is
essential to ensure patient safety and success [9].

Complications associated with lipoabdominoplasty include bruising, swelling, infection, and contour
irregularities. However, the incidence of these complications is significantly lower compared to
traditional abdominoplasty, primarily due to reduced surgical trauma and preservation of blood supply.
Proper postoperative care, including wearing compression garments and avoiding strenuous activities,
is essential for minimizing risks and ensuring smooth recovery [10].

Technological advancements in lipoabdominoplasty have further refined the procedure. The use of
laser-assisted or ultrasound-assisted liposuction has improved fat removal efficiency while reducing
tissue trauma. These innovations contribute to better skin contraction and shorter recovery times,
making the procedure even more appealing to patients seeking body contouring solutions [11].
Lipoabdominoplasty is commonly performed in combination with other body contouring procedures,
such as thigh lifts and arm lifts, particularly in post-bariatric surgery patients. This comprehensive
approach allows for complete body reshaping, addressing multiple areas of concern in a single surgical
session, thus improving overall patient satisfaction [12].

The psychological impact of lipoabdominoplasty should not be underestimated. Many patients
experience a boost in self-esteem and confidence following the procedure. The improvement in body
image contributes to better mental well-being, encouraging a healthier lifestyle and long-term
maintenance of results through diet and exercise [13].

Surgeons emphasize the importance of patient education and realistic expectations. While
lipoabdominoplasty provides significant contouring benefits, it is not a weight-loss procedure. Patients
must maintain a stable weight before surgery to ensure lasting results. Proper counseling helps patients
understand the limitations and expected outcomes of the procedure [14].

The cost of lipoabdominoplasty varies depending on factors such as surgeon expertise, facility fees,
and geographic location. While the procedure is often considered cosmetic, certain cases, such as post-
massive weight loss, may qualify for partial insurance coverage. Patients should consult with their
healthcare provider to understand potential financial implications [15].

Lipoabdominoplasty is gaining popularity worldwide due to its superior results and reduced
complications compared to traditional methods. The increasing demand for body contouring
procedures has driven advancements in surgical techniques, leading to continuously improving safety
profiles and patient satisfaction rates [16].

Ethical considerations in lipoabdominoplasty include ensuring patient safety, providing

comprehensive preoperative counseling, and adhering to evidence-based practices. Surgeons must
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balance aesthetic goals with realistic patient outcomes, emphasizing the importance of maintaining a
natural look rather than over-correction [17].

Future directions in lipoabdominoplasty include further refinements in minimally invasive techniques
and the integration of regenerative medicine. The use of stem cells and fat grafting is being explored
to enhance healing and improve long-term skin quality, paving the way for even more effective body
contouring solutions [18].

Lipoabdominoplasty represents a significant advancement in aesthetic surgery, combining the benefits
of liposuction and abdominoplasty for enhanced body contouring. With proper patient selection,
surgical planning, and postoperative care, the procedure offers excellent results with a high level of
patient satisfaction [19].

Progressive Tension Sutures in Abdominoplasty

Abdominoplasty, commonly referred to as a tummy tuck, is a surgical procedure aimed at enhancing
abdominal contour by removing excess skin and fat while tightening the underlying musculature. One
of the significant advancements in this procedure is the use of progressive tension sutures (PTS), which
have demonstrated multiple benefits in reducing complications such as seroma formation and
improving overall patient outcomes [20].

Progressive tension sutures work by anchoring the abdominal skin flap to the underlying fascia in a
stepwise manner. This technique distributes tension more evenly across the surgical site, reducing dead
space and mitigating fluid accumulation that commonly leads to seromas [21]. By minimizing shear
forces and movement between tissue layers, PTS also promote better adhesion and healing [22].

The development of progressive tension sutures stems from the need to decrease the reliance on
surgical drains. Drains have traditionally been used to evacuate serous fluid; however, they can be
uncomfortable for patients and increase the risk of infection. Studies have shown that the application
of PTS significantly reduces the need for drains while maintaining favorable aesthetic and functional
results [23].

One of the primary mechanisms through which PTS reduce complications is by eliminating the
potential space where fluid could accumulate postoperatively. This has been supported by numerous
clinical trials that demonstrate a lower incidence of seromas in patients undergoing abdominoplasty
with PTS compared to those without [24].

In addition to minimizing seroma formation, progressive tension sutures also contribute to improved
scar quality. By distributing tension across multiple points instead of focusing it on the lower
abdominal incision, the likelihood of hypertrophic scarring and widened scars is reduced. Patients
often experience more aesthetically pleasing and durable results [25].

Several variations of PTS techniques have been proposed to optimize their efficacy. Some surgeons

prefer using barbed sutures to enhance tissue adherence, while others employ a quilting technique to
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further minimize dead space. Regardless of the specific approach, the underlying principle remains
consistent: reducing fluid collection and improving tissue stability [26].

Clinical outcomes associated with the use of PTS in abdominoplasty have been widely documented.
Research indicates that the implementation of this technique leads to decreased postoperative drainage
time, lower rates of infection, and improved patient satisfaction. These findings underscore the
significance of progressive tension sutures as a valuable adjunct to traditional abdominoplasty methods
[27].

While the benefits of PTS are well-documented, there are some technical challenges associated with
their use. Surgeons must be meticulous in their placement to ensure even distribution of tension.
Improper application can lead to irregularities in the abdominal contour or unnecessary tension on the
skin flap, which may affect wound healing [28].

Patient selection is another crucial factor in determining the effectiveness of PTS. Ideal candidates are
those with significant skin laxity and minimal risk factors for poor wound healing, such as smoking or
diabetes. Proper preoperative planning and patient counseling are essential to achieving optimal results
[29].

The role of PTS in combination with other surgical adjuncts has also been explored. Some studies
suggest that using progressive tension sutures alongside fibrin sealants or negative pressure wound
therapy can further enhance outcomes by reinforcing tissue adherence and minimizing seroma
formation [30].

From an economic perspective, the reduction in postoperative complications due to PTS translates into
cost savings for healthcare systems. Fewer seromas mean fewer clinic visits, reduced need for
additional interventions, and shorter recovery times, which benefit both patients and medical providers
[31].

The evolution of abdominoplasty techniques continues to incorporate refinements that improve patient
safety and satisfaction. The adoption of PTS represents a paradigm shift in surgical methodology,
shifting focus from reactive management of complications to proactive prevention [32].

Future research directions may include further comparative studies on different suture materials and
placement techniques to optimize the efficacy of PTS. Additionally, long-term follow-up data will help
assess their impact on scar formation and overall patient satisfaction over time [33].

Despite their advantages, progressive tension sutures are not without limitations. Some patients may
experience discomfort due to additional suturing, and in rare cases, there may be issues with suture
extrusion or knot-related irritation. These factors necessitate careful patient monitoring and tailored

surgical approaches [34].
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Training and proficiency in PTS placement are essential for surgeons aiming to incorporate this
technique into their practice. Hands-on workshops and cadaveric simulations have been shown to
enhance understanding and execution of the procedure, ultimately improving patient outcomes [35].
The implementation of progressive tension sutures aligns with the broader trend of enhanced recovery
after surgery (ERAS) protocols. By minimizing complications and expediting recovery, this technique
supports a smoother postoperative course, allowing patients to return to normal activities more quickly
[36].

Comparative analyses between PTS and other seroma-prevention methods highlight their superiority
in terms of reliability and patient comfort. While closed suction drains remain an option, the trend is
shifting towards suture-based approaches due to their long-term benefits and reduced morbidity [36].
Surgeons who have adopted PTS into their abdominoplasty procedures report higher satisfaction rates
among patients. The reduced need for drains, coupled with improved contouring and scar outcomes,
contributes to a more positive surgical experience and superior aesthetic results [36].

In conclusion, progressive tension sutures represent a significant advancement in abdominoplasty
techniques, offering enhanced safety, reduced complications, and improved patient satisfaction. Their
widespread adoption has the potential to redefine best practices in body contouring surgery and
optimize postoperative recovery protocols [36].

A. sue Adhesives Abdominoplasty
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Tissue Adhesives in Abdominoplasty

Abdominoplasty, commonly known as a tummy tuck, is a surgical procedure aimed at improving
abdominal contour by removing excess skin and fat while tightening the abdominal muscles. One of
the key considerations in this surgery is optimizing wound closure to minimize complications such as
seroma, hematoma, and infection. Traditional methods include sutures, drains, and compression
garments. However, the use of tissue adhesives has gained traction as an alternative or adjunctive
measure to improve surgical outcomes [37].

Tissue adhesives are primarily used to enhance wound closure by creating a watertight seal, which
helps in reducing fluid accumulation and decreasing the risk of seroma formation. These adhesives
function by polymerizing upon application, forming a flexible and durable bond between tissue
surfaces. The use of tissue adhesives in abdominoplasty has been associated with faster wound healing
and improved patient comfort, as they eliminate the need for external drains [38].

One of the most widely used tissue adhesives in surgical procedures is cyanoacrylate-based adhesives.
These adhesives provide strong tissue adherence, reducing tension on the wound edges and promoting

better aesthetic results. Studies have shown that cyanoacrylate adhesives not only reduce the need for
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sutures but also contribute to a lower rate of wound dehiscence and infection in abdominoplasty
patients [39].

Fibrin sealants are another category of tissue adhesives that have shown promising results in
abdominoplasty. Comprising fibrinogen and thrombin, these sealants mimic the final stage of
coagulation, creating a stable fibrin clot that enhances wound healing. Their use has been linked to
reduced postoperative drainage and faster patient recovery, making them a valuable tool in aesthetic
and reconstructive surgery [40].

The primary advantage of tissue adhesives over traditional closure techniques is their ability to form
an immediate barrier against microbial invasion, which decreases the risk of postoperative infections.
Additionally, these adhesives reduce the need for prolonged drain use, leading to greater patient
satisfaction and a lower incidence of complications such as seroma and hematoma [41].

Studies comparing tissue adhesives to conventional sutures in abdominoplasty have found significant
differences in wound healing parameters. Patients treated with adhesives experience lower rates of
wound dehiscence and have reduced postoperative pain due to the absence of tension-inducing sutures.
This makes tissue adhesives a valuable adjunct in modern abdominoplasty practices [42].

Despite their benefits, tissue adhesives are not without limitations. Some patients may experience
hypersensitivity reactions or local inflammation due to adhesive components. Additionally, improper
application techniques may lead to suboptimal adhesion, resulting in wound separation or delayed
healing. Thus, proper training and experience are crucial for surgeons incorporating these products into
their practice [43].

Economic considerations also play a role in the adoption of tissue adhesives in abdominoplasty. While
the initial cost of these products may be higher than traditional sutures or drains, studies suggest that
their use can lead to overall cost savings by reducing complications, minimizing the need for follow-
up interventions, and shortening hospital stays [44].

Another advantage of tissue adhesives is their contribution to improved cosmetic outcomes. Since they
create a smooth and uniform closure, they often result in less noticeable scars compared to sutures or
staples. This is particularly beneficial for patients undergoing abdominoplasty for aesthetic purposes,
as minimizing visible scarring is a primary concern [45].

Several clinical trials have demonstrated the efficacy of tissue adhesives in reducing the incidence of
seroma, one of the most common complications of abdominoplasty. By preventing fluid accumulation
between tissue planes, these adhesives promote better adherence of the skin flap to the underlying
muscle, leading to a more natural postoperative contour [46].

The use of tissue adhesives in combination with other techniques, such as quilting sutures or

progressive tension sutures, has been explored to further enhance outcomes in abdominoplasty. These
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combined approaches have shown a synergistic effect in reducing fluid accumulation, improving
wound healing, and decreasing overall complication rates [47].

In pediatric and bariatric patients undergoing abdominoplasty, tissue adhesives have been particularly
useful due to their ability to provide strong yet flexible adhesion. These patients often have increased
skin laxity and a higher risk of wound complications, making tissue adhesives a valuable tool for
optimizing surgical outcomes [48].

Postoperative pain management is another area where tissue adhesives offer benefits. Since they
eliminate the need for suture removal and reduce mechanical irritation at the wound site, patients report
lower pain scores and greater overall satisfaction following abdominoplasty procedures that
incorporate adhesives [49].

One of the latest advancements in tissue adhesive technology is the development of bioengineered
adhesives that combine antimicrobial properties with enhanced bonding strength. These innovations
aim to further reduce infection risks while maintaining the flexibility needed for dynamic wound
healing in abdominoplasty [50].

Surgeon experience and proper selection of tissue adhesives are crucial factors in achieving optimal
results. Adhesives should be chosen based on their specific properties, such as tensile strength,
flexibility, and biocompatibility, to ensure that they align with the unique requirements of
abdominoplasty patients [51].

Patient education is also essential when using tissue adhesives in abdominoplasty. Surgeons should
inform patients about the benefits, potential risks, and postoperative care involved in adhesive-based
wound closure to optimize healing and satisfaction rates [52].

Future research in tissue adhesives is focusing on improving their biocompatibility, enhancing their
strength, and incorporating biodegradable components that further minimize the risk of foreign body
reactions. Such advancements could pave the way for more widespread adoption in plastic surgery
procedures, including abdominoplasty [53].

In summary, tissue adhesives represent a valuable innovation in abdominoplasty, offering multiple
benefits such as reduced seroma rates, faster healing, lower infection risks, and improved cosmetic
outcomes. While challenges such as cost and application technique remain, the continued development
of these products holds great promise for enhancing surgical success in abdominoplasty patients [54].
Evaluation of Drain-Free Abdominoplasty After Application of Tissue Adhesive and Progressive
Tension Sutures

Abdominoplasty, commonly referred to as a tummy tuck, is a surgical procedure aimed at improving
abdominal contour by removing excess skin and fat while tightening the underlying musculature.
Traditional techniques often involve the use of drains to manage postoperative seroma formation.

However, the advent of progressive tension sutures (PTS) and tissue adhesives has introduced a
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promising alternative approach that eliminates the need for drains, potentially enhancing patient
comfort and recovery outcomes [55].

The conventional approach to abdominoplasty often necessitates the placement of surgical drains to
remove fluid accumulation in the dead space between the abdominal flap and the underlying
musculature. While effective in mitigating seroma formation, drains present drawbacks, including
discomfort, increased infection risk, and extended recovery times. Drain-free abdominoplasty, utilizing
PTS and tissue adhesives, has gained traction due to its potential to reduce these complications while
maintaining surgical efficacy [56].

Progressive tension sutures are placed systematically to secure the abdominal flap to the underlying
fascia, minimizing dead space and restricting fluid accumulation. This technique not only decreases
the likelihood of seroma formation but also contributes to enhanced wound healing by evenly
distributing tension across the surgical site. Moreover, PTS have been shown to improve contour
outcomes, ensuring a more natural and aesthetically pleasing postoperative result [57].

The introduction of tissue adhesives in drain-free abdominoplasty further enhances the benefits of PTS
by providing additional reinforcement to the wound closure. These adhesives act as an extra barrier
against seroma formation and reduce shear forces that could disrupt the healing process. The
combination of PTS and tissue adhesives creates a stable environment for tissue adherence, reducing
the need for prolonged postoperative monitoring [58].

Numerous studies have evaluated the outcomes of drain-free abdominoplasty with PTS and tissue
adhesives, demonstrating comparable or superior results to traditional methods. Research indicates that
patients undergoing this modified technique experience reduced postoperative pain, quicker mobility
restoration, and overall improved satisfaction rates. These benefits contribute to an optimized patient
experience and may encourage more widespread adoption of this technique among plastic surgeons
[59].

One of the primary concerns with transitioning to drain-free abdominoplasty is the potential risk of
increased seroma formation. However, clinical studies have shown that the meticulous placement of
PTS significantly reduces this risk by eliminating large dead spaces where fluid could accumulate.
Additionally, tissue adhesives provide supplementary sealing, further mitigating this concern and
ensuring a smooth recovery process [60].

Patient satisfaction remains a critical measure of surgical success. Studies have consistently reported
high levels of patient approval following drain-free abdominoplasty, primarily due to the absence of
drains, which can be cumbersome and uncomfortable. By eliminating the need for drain maintenance
and associated restrictions, patients report greater ease in resuming daily activities and an overall

enhanced postoperative experience [61].
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Another advantage of the drain-free approach is a reduced risk of infection. Traditional drains can
serve as potential entry points for bacteria, leading to complications such as cellulitis or deep surgical
infections. By utilizing PTS and tissue adhesives, the risk of microbial contamination is minimized,
thus contributing to better overall patient safety and reducing the need for antibiotic interventions [62].
In addition to infection risk reduction, the drain-free method also promotes improved aesthetic
outcomes. The strategic placement of PTS ensures a more even distribution of tension, which can lead
to better scar positioning and minimized hypertrophic scarring. Tissue adhesives also contribute by
reducing wound dehiscence and enhancing the overall cosmetic appearance of the surgical site [63].
Economic considerations play a role in the choice of surgical techniques. Although the initial costs of
PTS and tissue adhesives may be higher than those of surgical drains, the overall cost-benefit analysis
favors drain-free abdominoplasty due to decreased complication rates, shorter hospital stays, and
reduced need for follow-up interventions. This cost-effectiveness further supports the adoption of this
technique in clinical practice [64].

Recovery timelines are also improved with drain-free abdominoplasty. Without the need for drain
removal, patients often experience a more seamless transition to normal activities, reducing overall
downtime. This accelerated recovery process is particularly beneficial for individuals seeking a quicker
return to work or daily responsibilities without compromising surgical outcomes [65].

Postoperative pain management is another crucial factor favoring drain-free abdominoplasty. Drains
can cause significant discomfort due to their presence and movement within the surgical site.
Eliminating drains through the use of PTS and tissue adhesives reduces pain levels, thereby minimizing
the need for opioid analgesia and associated risks such as dependency and gastrointestinal
complications [66].

Surgeons have reported increased procedural efficiency with the adoption of drain-free
abdominoplasty. The meticulous placement of PTS may extend operative time slightly, but the long-
term benefits, including reduced seroma-related interventions and fewer complications, compensate
for this initial investment. Additionally, patient education regarding postoperative care is simplified
when drains are not required [67].

Long-term outcomes of drain-free abdominoplasty suggest sustained benefits in terms of both
functional and aesthetic results. Patients report lasting improvements in abdominal contour, and the
absence of drain-related scarring enhances the overall surgical outcome. The combination of PTS and
tissue adhesives contributes to durable and predictable results, reinforcing their value in
abdominoplasty procedures [68].

While the drain-free technique has demonstrated significant advantages, patient selection remains a
critical component. Ideal candidates include those with moderate to severe skin laxity and minimal

risk factors for seroma development. For patients with extensive weight loss or comorbidities that
1603 Mohamed Salah Awad et al 1594-1607



Journal of Computational Analysis and Applications VOL. 33, NO. 6, 2024

predispose them to fluid accumulation, careful intraoperative evaluation and surgical technique
modifications may be necessary to optimize results [69].

Surgeon expertise is another key determinant of success in drain-free abdominoplasty. The precise
placement of PTS requires advanced surgical skill and experience to ensure optimal flap fixation and
tension distribution. Continued education and hands-on training for plastic surgeons can further refine
the implementation of this technique, improving outcomes across a broader patient population [70].
Future advancements in surgical adhesives and suture materials may further enhance the efficacy of
drain-free abdominoplasty. Research into bioabsorbable adhesives and next-generation tension sutures
holds promise for refining surgical techniques and reducing the need for additional interventions.
Continued innovation in this field is likely to solidify the drain-free approach as the standard of care
in abdominoplasty [71].

In conclusion, drain-free abdominoplasty utilizing progressive tension sutures and tissue adhesives
presents a viable alternative to traditional methods, offering benefits such as reduced seroma formation,
lower infection risk, improved patient comfort, and enhanced aesthetic outcomes. As more evidence
supports its advantages, this technique is expected to become increasingly popular among plastic

surgeons, ultimately improving patient experiences and surgical success rates [72].
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