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Abstract: Background/Objectives: Significant weight loss, whether through bariatric
surgery or medication-assisted approaches, presents unique challenges for body contour-
ing procedures. A thorough preoperative evaluation is essential to optimize outcomes and
minimize risks. Methods: A comprehensive literature search was conducted across various
databases to identify studies on assessment, nutritional optimization, thromboembolic risk,
and surgical planning for post-weight-loss patients, with a particular focus on those un-
dergoing medication-assisted weight loss using Glucagon-like peptide-1 (GLP-1) agonists.
Results: A detailed review of medical history, comorbidities, weight loss trajectory, and
nutritional status is essential. Common conditions such as diabetes, hypertension, and
sleep apnea often improve after weight loss but require ongoing management. Nutritional
deficiencies, particularly in vitamins and minerals, necessitate dietary counseling and sup-
plementation. Patients who have undergone significant weight loss are at increased risk of
thromboembolic events, particularly after body contouring procedures. Surgical planning
should be patient-centered, setting realistic expectations and employing a strategic, staged
approach when necessary to optimize outcomes. GLP-1 agonists users require special
consideration due to their distinct metabolic and physiological profiles. Conclusions: Op-
timizing preoperative assessment, nutrition, and thromboprophylaxis is critical for safe
and effective body contouring in post-weight-loss patients. With the increasing prevalence
of medication-assisted weight loss, surgical strategies must adapt to address the distinct
anatomical and physiological features of these patients.

Keywords: massive weight loss; moderate medication-assisted weight loss; body
contouring; post-bariatric; Ozempic face; Mounjaro face; staging; BMI

1. Introduction

Globally, the number of bariatric procedures has quintupled in 15 years, with
720,000 surgeries performed in 2018. Growth has been strongest in the Asia/Pacific re-
gion [1]. While the global number of metabolic and bariatric surgeries dropped significantly
in 2020, there was an encouraging increase in 2021, though figures did not return to pre-
COVID-19 levels. Sleeve gastrectomy remained the most performed procedure, whereas
adjustable gastric banding continued to see a decline worldwide [2]. Thus, the request
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for post-bariatric body contouring procedures has increased as well [3]. Excess skin is a
common sequela of significant weight loss, affecting up to 96% of patients, and can lead to
functional impairments, such as hygiene difficulties, skin irritation, and restricted mobility,
impeding daily activities, as well as negatively impacting quality of life, including body
image and psychosocial well-being [4].

Post-bariatric surgery refers to plastic surgery procedures performed after major
weight loss. These surgeries aim to improve quality of life by improving the body contour
and functionality [3,4]. Achieving successful body contouring outcomes implies careful
planning, together with a deep understanding of the patient’s goals, considering medical
conditions and, thus, suitability for surgery. Physicians need to pursue a balance between
accommodating patients’ priorities and desires for possible combined procedures (every-
thing together), as well as ensuring medical safety and maximizing the aesthetic results
for each patient. Properly staging these procedures is essential to reduce the surgical time,
mitigate postoperative complications, and prevent excessive tension in the surgical wounds.
Furthermore, with the increasing and often long-term use of weight loss agents such as
Ozempic and Mounjaro, the principles discussed are becoming increasingly relevant not
only to individuals who have undergone massive weight loss—whether through bariatric
surgery, pharmacotherapy, or lifestyle interventions—but also to a broader population
seeking body contouring and aesthetic optimization [5-7]. Massive weight loss is typically
defined as the reduction of at least 50% of excess body weight, where excess weight loss
(%EWL) is calculated as the percentage of weight lost relative to the amount of weight above
an individual’s ideal body weight [3,4]. The goal of this mini-review was to examine the
preoperative assessment of patients after massive weight loss (MWL) and to underline the
differences and management of those patients undergoing Moderate Medication-Assisted
Weight Loss (MMA) based on the most recent findings.

2. Materials and Methods

This narrative review synthesizes the current literature on preoperative evaluation,
risk assessment, and surgical planning for body contouring procedures in post-weight-loss
patients, including those undergoing “Moderate Medication-Assisted Weight Loss” with
Glucagon-like peptide-1 (GLP-1) agonists.

A comprehensive literature search was performed across the MEDLINE (via PubMed),
Cochrane Library, Embase, Scopus, and Google Scholar databases in May 2025. The search
strategy utilized Boolean operators to combine keywords and MeSH terms such as “body
contouring”, “post-weight loss surgery”, “panniculectomy”, “abdominoplasty”, “GLP-1 re-
ceptor agonists”, and “bariatric surgery”. Our search aimed to identify studies reporting on
clinical outcomes, perioperative risk factors, and patient management strategies. Inclusion
criteria encompassed studies addressing preoperative evaluation, nutritional optimization,
thromboembolic risk assessment, and surgical planning. No language or publication date
restrictions were applied.

Relevant articles were selected based on their discussion of patient safety, complica-
tion rates, and emerging considerations in body contouring for post-weight-loss patients.
Particular attention was given to studies addressing the unique characteristics of patients
using GLP-1 agonists. The findings were analyzed to provide a comprehensive overview
of the best practices and evolving trends in this field.

3. Results

The assessment of patients begins with a comprehensive history-taking, which encom-
passes their full medical and surgical history. Key factors essential for assessing individuals
undergoing weight loss are elaborated upon in the following discussion.
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3.1. Patient Assessment
3.1.1. The Process and Consequences After Losing Weight

Understanding the method of how weight loss was achieved is a crucial aspect of
assessing MWL patients. When weight loss follows surgery, it is crucial to differentiate be-
tween restrictive and malabsorptive techniques to identify potential nutritional deficiencies.
Notably, half of the MWL patients present iron deficiency, potentially leading to anemia
already before the surgery. Other nutrients commonly impacted in these patients include
calcium, vitamin B12, and thiamine. Furthermore, protein deficiency—due to various
factors after bariatric surgery—can lead to extended recovery times and impaired wound
healing [8]. Hence, it is essential to ensure that weight loss patients are nutritionally well
prepared before surgery [9]. Recently, even people without type 2 diabetes have been in-
creasingly using incretin mimetic drugs for weight loss [7]. This new group of patients who
achieve weight loss through medication is referred to as the Moderate Medication-Assisted
Weight Loss (MMA) population. Typically, MMA patients experience up to a 25% reduction
in total body weight. This distinguishes them from traditional MWL patients, who often
achieve greater weight loss through bariatric surgery and present with more significant
comorbidities and pronounced skin laxity. Despite these differences, MMA patients still
exhibit several postoperative characteristics like MWL patients, albeit to a lesser extent.
Notably, their soft tissue quality tends to be superior, retaining more elasticity, which may
influence surgical planning and outcomes [10,11].

For MMA patients, surgeons need to be informed about the specific medication used,
its duration, and the current dosage. Very common weight loss medications typically
include semaglutide (Ozempic) and tirzepatide (Mounjaro). Semaglutide promotes insulin
release, activating Glucagon-like peptide-1 (GLP-1) receptors in response to glucose and
inhibits the release of Glucagon, reducing glucose production by the liver [8,9]. Tirzepatide,
on the other hand, has both actions as a GLP-1 agonist (like semaglutide) and a glucose-
dependent insulinotropic polypeptide (GIP) agonist [7,12,13]. Both these drugs also resulted
in reducing and slowing gastric emptying, especially at the beginning of the therapy, which
must be considered for perioperative management [14].

3.1.2. The Impact of Body Mass Index (BMI), Weight Alterations, and the Importance of
Its Stability

Patients with a high BMI (over 30 kg/m?) are well known to have a higher risk of post-
operative complications [15]. This risk increases for those who have undergone significant
weight loss and experienced substantial changes in their BMI. Generally, a preoperative
BMI of 30 kg/m? or lower is considered a safe benchmark for patients undergoing body
contouring procedures [3,4,15,16]. Maintaining a stable body weight is crucial when assess-
ing candidates for surgery. In the authors’ practice, patients are required to demonstrate
weight stability for at least three months, preferably six months, before becoming fully
eligible for body contouring surgery with a BMI of less than 30 kg/m?.

We define weight stability as a weight fluctuation of no more than 5 kg between
the consultations during the preoperative follow-up. Although a six-month period of
stability is preferred by us and our peers, a minimum of three months is mandatory. This
duration ensures that medical comorbidities can stabilize and the body can reach a state of
physiological balance, which is crucial for achieving better results in body contouring.

Plastic surgeons need to be very careful when treating patients with a BMI ranging
from 30 to 35 kg/m?. It is crucial to analyze how fat is distributed to plan for body
contouring procedures. For instance, male patients usually can present more visceral fat
that can hinder good abdominal contouring. Likewise, individuals with a higher BMI
(typically 3540 kg/m?) often have still thick subcutaneous fat, which can limit aesthetic
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contouring interventions. As a result, functional procedures such as panniculectomy or
reduction mammaplasty might be advantageous for these patients, improving comfort
during exercise and supporting further weight loss [17].

Unfortunately, both MMA and MWL patients are very likely to still display medi-
cal conditions stemming from their history of being overweight or obese, including dia-
betes, coronary disease, not balanced hypertension, osteoarthritis, sleep apnea, and other
health conditions.

While weight loss can lessen some of these conditions, they may not be completely
resolved, necessitating a comprehensive medical evaluation. All health issues should be
well managed and stabilized before undergoing body contouring procedures. Moreover,
problems such as skin infections, intertrigo, rashes due to excess skin and skin folds,
difficulties in physical activity, and psychological issues like depression must be thoroughly
addressed before proceeding with body contouring surgery [2,3].

3.1.3. Health-Related Comorbidities

Previous studies have shown that bariatric surgery leads to remission of diabetes in
up to 75% of patients, a reduction in antihypertensive medication use in more than half,
and a significant improvement in sleep apnea symptoms in most patients [2]. Although
weight loss can improve comorbid conditions to some extent, complete remission complete
remission may not always be achieved. Therefore, plastic surgeons should carefully evalu-
ate the status of a patient’s comorbidities before planning any surgery and try to mitigate
them effectively perioperatively [18,19].

Although many patients can achieve even a remission of diabetes after massive weight
loss (MWL), they may still exhibit insulin resistance. Consequently, it is advisable for
patients to undergo HbAlc tests as part of preoperative laboratory studies. In cases where
diabetes persists post-weight loss, adjustments to medications become necessary. Typically,
oral hypoglycemics are temporarily halted, and insulin doses are reduced by one-fifth
because of fasting before and during the surgical procedure [19].

Following MWL, patients with longstanding obesity may endure prolonged cardio-
vascular damage. While bariatric surgery results in the normalization of blood pressure
in up to 60% of patients, in the rest of these, high blood pressure increases the risk of
complications, particularly bleeding, heart attack, or stroke. Consequently, routine blood
pressure monitoring is essential, commencing before surgical intervention. The approach to
weight loss can significantly influence heart health because losing weight through diet and
exercise strengthens the heart differently compared to the effects of bariatric surgery [20].

Abdominal obesity is closely associated with an increased risk of insulin resistance,
metabolic syndrome, and type 2 diabetes. These conditions represent important consid-
erations, often relative contraindications, for body contouring procedures, warranting
thorough preoperative evaluation [21,22].

Specifically, metabolic syndrome, characterized by the coexistence of obesity, diabetes,
hypertension, and dyslipidemia, remains a significant concern even in post-weight-loss
patients. Its persistent presence has been linked to higher rates of surgical complications,
hospital readmissions, and reoperations [21].

Non-alcoholic fatty liver disease (NAFLD), particularly when associated with obesity,
also has implications for surgical outcomes. Obesity-related NAFLD is increasingly rec-
ognized as a condition associated with elevated cancer risk, including a growing body of
evidence linking it to bladder cancer [23,24]. Additionally, hepatic steatosis and increased
visceral adiposity contribute to postoperative hyperglycemia, which can impair healing
and compromise surgical results [25].
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Bariatric procedures such as sleeve gastrectomy and Roux-en-Y gastric bypass are
demonstrated to be effective in reducing weight and improving NAFLD. However, NAFLD
itself may negatively influence weight loss outcomes, particularly following sleeve gastrec-
tomy [26].

Given these factors, comprehensive preoperative assessment and metabolic optimiza-
tion are essential. Patients with NAFLD undergoing abdominoplasty or other abdominal
body contouring surgeries require individualized management strategies to minimize
perioperative risk and enhance surgical outcomes.

3.1.4. Tobacco, Alcohol Use, and Social Assistance

Other important factors to be considered in MML patients include smoking habits
and the presence of social support. The adverse impact of smoking on surgical outcomes is
widely recognized. Similarly, risky alcohol use (>2 drinks/day) with or without smoking
co-occurrence can further increase the likelihood of postoperative complications [27]. Our
recommendation includes postponing surgery for active smokers or nicotine users and
mandating those individuals with a history of smoking refrain for a minimum of four
weeks both before and after the surgical procedure. In our institution, we currently perform
a cotinine test a few days before surgery [28]. Stopping smoking prior to body contouring
surgery significantly lowers postoperative complications and saves lives, resulting in an
estimated annual societal cost savings of USD 104.9 million in the United States. Reducing
the rate of smoking could further save lives and decrease societal costs [29,30].

Social support is vital for individuals contemplating body contouring surgery follow-
ing bariatric surgery. Many patients face obstacles such as insufficient information about
the procedures, high costs, and challenges with insurance reimbursement, which can deter
them from pursuing these post-bariatric procedures. Additionally, because body contour-
ing surgery can lead to physical limitations during recovery, having support is particularly
helpful, especially for those who have had surgeries involving extremities [31]. The like-
lihood of bariatric surgery patients receiving different contouring procedures is strongly
linked to their insurance status and gender. Those who paid out of pocket were twice as
likely to have a panniculectomy, about 14 times more likely to undergo abdominoplasty,
and 48 times more likely to receive mastopexy. Consequently, access to body contour-
ing surgery for post-bariatric patients may be more affected by personal choice and the
availability of financial resources rather than by a real clinical necessity [31,32].

3.1.5. Nutritional Status and Enhancement

Weight loss surgery can impair the absorption and metabolism of essential nutrients,
such as vitamins and minerals, due to anatomical alterations of the gastrointestinal tract.
These changes often lead to clinically significant deficiencies. Therefore, comprehensive pre-
operative nutritional optimization is essential to mitigate physiological stress and promote
effective postoperative recovery [32]. Optimal nutrition before surgery permits the patients
to enhance their overall health, improve wound healing, and eventually achieve excellent
outcomes. Even mild protein-calorie malnutrition can impair wound healing. Patients
are aiming for a protein intake of at least 1-2 g/kg/day [33,34]. Optimizing nutrition is
vital for maintaining optimal body composition and helping surgeons achieve improved
aesthetic outcomes [34].

3.1.6. Prevention and Postoperative Monitoring of Deep Vein Thrombosis

Body contouring surgeries, like any other procedures, carry the risk of venous throm-
boembolic (VTE) events. Common risk factors for that include obesity (BMI over 30 kg/m?),
multiple surgical sites, extended operative times (typically over 2 h), and reduced ambula-
tion after surgery. The estimated risk of VTE in these patients ranges from 1% to 3%, but it



Surgeries 2025, 6, 42

6 of 16

can increase up to three times when BMI is over 35, reaching 10% of risk [35]. Prophylactic
measures, such as the use of intraoperative compression devices and chemoprophylaxis—
unfractionated or low-molecular-weight heparin—are employed alone or in combination
to reduce the likelihood of postoperative VTE.

On the other hand, the MWL population often presents a heightened risk of bleeding,
leading surgeons to administer anticoagulation medications with caution.

Risk stratification using the Caprini score for deep vein thrombosis prophylaxis in
plastic surgery patients is recommended. When the score is higher than eight, then chemo-
prophylaxis is advised [36]. However, controversy still exists on the optimal timing and
doses of chemoprophylaxis in MWL patients undergoing body contouring due to the lack
of evidence.

Doppler ultrasound or CT scans are used to detect blood clots together with clinical
signs of VTE, including leg swelling, pain, warmth, and redness [37].

3.2. Clinical Assessment
3.2.1. Physical Examination

The physical examination in MWL and MMA patients should involve a thorough
evaluation, encompassing both general observations of body shape and habitus BMI
calculation and routine vital signs measurement. Special attention should be given to areas
prone to excess skin, fat, or a combination of both, as well as to the quality of the skin.
Any presence of striae, intertriginous rashes, infections, as well as any prior surgical or
traumatic scars, lymphedema, lipedema, and varicose veins should also be noticed. Care
should be taken into the assessment of possible incisional or any hernias as well as rectus
diastasis presence [38]. The quality and elasticity of the patient’s skin should be assessed,
as well as the location of any skin folds or fat rolls. Specifically focusing on the abdominal

area, the examination should determine the presence of a significant visceral fat component
(Table 1).

Table 1. Type of weight loss and key characteristics: Moderate Medication-Assisted (MMA) Weight
Loss versus massive weight loss (MWL).

Moderate Medication-Assisted

(MMA) Weight Loss Massive Weight Loss (MWL)

Amount of Weight Loss

Less than 25% of total body weight

Typically over 50 kg of weight loss

Nutritional Deficits

Not necessarily appreciable, but
possible, especially
protein deficiencies

Depending on the type of bariatric surgery
procedure: malabsorptive with iron, vitamin B
12, thiamine, calcium, protein deficiencies

Skin and Tissue Quality

Mild tissue elasticity and skin excess

Poor elasticity, important skin excess,
and deformation

Preoperative Concerns

Delayed gastric emptying with
subsequent higher risk of
aspiration pneumonia

In the case of a previous gastric band, consider
deflating the band prior to surgery to decrease
aspiration risk

Excisional Surgery

Likely to combine multiple
procedures to reduce the number of
surgeries and limited skin excisions

Conservative combination procedures and
larger skin excisions with minimal
undermining or dissection

Debulking Liposuction

Often performed in a prior or at the
same stage of surgical excision

Safer to perform excisional surgery in separate
stages to optimize aesthetic results

Energy-based Tools (like

Renuvion

®

or Ligasure

)

Utilized together with
surgical excision

Reserved after excisional surgery to address
recurrent skin laxity
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The Pittsburgh rating system aids in preoperative planning and serves as a valu-

able tool for measuring post-surgery improvements through systematic assessment and

quantification of deformities in each body region (Table 2) [31,39].

Table 2. Pittsburgh Weight Loss Deformity Scale [33].

Area

Scale

Definition

Arms

o

Normal
Adiposity with good skin tone
Loose, hanging skin without severe adiposity
Loose, hanging skin with severe adiposity

Breasts

Normal
Ptosis grade 1 or 2 or severe macromastia
Ptosis grade 3, moderate volume loss, or constricted
Severe lateral roll and/or severe volume loss with laxity

Back

Normal
Single fat roll or adiposity
Multiple skin and fat rolls
Ptosis of rolls

Abdomen

Normal
Redundant skin with rhytides or moderate adiposity
without overhang
Overhanging pannus
Multiple rolls or epigastric fullness

Flank

Normal
Adiposity
Rolls without ptosis
Rolls with ptosis

Buttocks

Normal
Mild to moderate adiposity and /or mild to
moderate cellulite
Severe adiposity and/or severe cellulite
Skin folds

Mons

Normal
Excessive adiposity
Ptosis
Significant overhanging below symphysis

Hips/Lateral Thigh

Normal
Mild to moderate adiposity and/or mild to
moderate cellulite
Severe adiposity and/or severe cellulite
Skin folds

Medial Thigh

Normal
Excessive adiposity
Severe adiposity and/or severe cellulite
Skin folds

Knees/Lower Thigh

WP O WNRPRPROI WN P O WOWUDNFRPRO  WN P O WNRPRP O WN P O WUNFRO WONFPR O WN -

Normal
Adiposity
Severe adiposity
Skin folds

3.2.2. Safety First

It is crucial to restrict the anesthesia duration for body contouring surgery to six hours.

This precaution is based on evidence demonstrating that the duration of surgery indepen-
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dently contributes to the risk of postoperative complications [40]. This becomes especially
crucial when conducting body contouring procedures in day surgery settings. It is also
crucial to ensure that patients are classified as American Society of Anesthesiologists
(ASA) class 1 or 2, that the duration of anesthesia does not exceed six hours, and that
liposuction volume is ideally limited to two liters when performed alongside other proce-
dures. Intuitively, as the number of excisional procedures increases, wound healing issues
rise proportionately.

For the MMA weight loss patients, the possibility of delayed gastric emptying caused
by these medications increases the risk of intraoperative pulmonary aspiration. To mitigate
this risk, it is crucial to discontinue these medications for at least two weeks before the
surgery [41].

However, discontinuation of these medications might not be required for patients who
have been using them for a long time, as delayed gastric emptying usually improves over
time. It is crucial to carefully evaluate the recommended fasting duration before surgery for
these patients [11]. Additionally, for all body contouring procedures, having a co-surgeon
present is recommended whenever feasible.

This not only helps in minimizing operative time but also addresses the issue of
surgeon fatigue. In cases involving combined procedures, even a two-team approach may
be suggested. The engagement and experience of the surgical team are paramount, and we
regularly review the surgical plan with the entire team to ensure a thorough understanding
and efficient execution of patient positioning, draping, monitor placement, safety devices,
and surgical sequence [42].

3.3. Staging the Surgeries

Various combinations of body contouring procedures are available for post-bariatric
patients, with the most appropriate combination depending on the preferences of both the
surgeon and the patient according to the clinical situation [43].

3.3.1. Abdominal Contouring Associated with Breast Surgery

Combining surgeries for breasts and abdomen is a frequent practice. This involves
performing standard abdominoplasty, repairing any encountered hernias, and, additionally,
conducting an appropriate breast procedure such as mastopexy, augmentation, reduction,
or gynecomastia removal, depending on the patient’s indications. For patients with typical
breast deformities resulting from MML that necessitate a complex dermal suspension
mastopexy involving the lateral rolls, we frequently recommend conducting this procedure
as a separate operation because of its technical complexity and time requirements. However,
if the surgeon has experience in handling such deformities and the patient prefers a single-
stage surgery, combining it with an abdominal procedure may be feasible.

A major advantage of this combined approach is that all procedures can be performed
with the patient in a supine position, eliminating the time that would otherwise be spent
to reposition the patient. However, it is important to remember that in patients with
significant weight loss, anatomical structures that are normally considered stable, like the
inframammary fold (IMF), may be more flexible and prone to shifting due to poorer tissue
and skin quality. This can lead to the IMF moving downward, especially when there is a
downward pull on the midsection. Moreover, when planning a fleur-de-lis abdominoplasty,
the potential inward movement of the IMF should be considered [43,44].

3.3.2. Abdominal Contouring, with or Without a Lower Body Lift, in Conjunction
with Brachioplasty

A combination of the above-mentioned procedures can permit the surgeon to compre-
hensively contour the central body while including a less time-consuming procedure like
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arm surgery. By targeting regions such as the abdomen, mons pubis, lateral thighs, and
buttocks, the combined abdominoplasty and lower body lift procedure effectively address
issues such as standing cone deformities. This approach allows for more comprehensive
removal of excess lateral abdominal tissues and improves overall body contour. The in-
tegration of these procedures not only enhances the aesthetic outcome by reshaping and
tightening the affected areas but also helps in achieving a more balanced and smoother
body silhouette [45].

Patients are initially placed in a prone position for this combination, and any need for
repositioning can prolong the overall surgery time. Additional procedures, such as gluteal
autoaugmentation, may further extend the operative time and should be carefully evaluated.
In such cases, we suggest performing brachioplasty as a separate procedure. However,
with this combined approach, a more challenging recovery can follow. Patients may find
it difficult to reposition themselves using their arms if also a concomitant rectus plication
is performed to enhance the abdominal contour, so it is important to discuss this with
patients beforehand and emphasize the need for social support to aid in their postoperative
recovery. Furthermore, for patients using weight loss medication naltrexone /bupropion
(Mysimba), it is known that it blocks the effects of opioid medications, including pain-
relieving drugs such as morphine and codeine, other opioids used during surgery, as well
as certain cough, cold, and diarrhea medications. This may result in opioid medications
being ineffective during and after surgery, as well as during pain management. If a patient
is using naltrexone/bupropion, they may be advised to discontinue its use at least three
days prior to the procedure (ideally five days prior) [42].

3.3.3. Breast Contouring with or Without Upper Body Lift Associated with Brachioplasty

Like the previously mentioned procedures, this combination also enables a circumfer-
ential approach, effectively removing standing cone deformities and enhancing aesthetic
outcomes through the excision of excess skin. The patient is in a prone position, which
requires repositioning and consequently prolongs the overall operative time. When pursu-
ing breast autoaugmentation using tissue from the lateral chest roll, careful preoperative
planning and marking are essential. If an upper body lift is also scheduled for a later stage,
it is important to ensure that this tissue is not compromised during the initial surgery, as it
could affect the feasibility of future autoaugmentation.

3.3.4. Thigh Lift

This surgical technique is performed for the correction of the sagging skin in the
thighs, particularly in the medial part and it can be combined with other upper body
procedures. To reduce wound healing issues and optimize aesthetic outcomes, we do not
recommend perfecting thigh lift together with abdominal or truncal contouring procedures
in both MWL and MMA patients [43]. The tension created by a medial thigh lift, which is
opposite to the upward and lateral pull of abdominal procedures, can complicate healing.
The optimal approach is to perform thigh contouring in a separate stage after completing
abdominal contouring. The positioning for the thigh lift varies according to the surgeon’s
preference and typically involves the frog leg position or gynecological position. However,
some surgeons prefer to suture the posterior part of the incision with patients in a prone
position [46].

3.3.5. Liposuction to Reduce Volume

For patients with both significant skin laxity and considerable lipodystrophy, thus, we
recommend performing a preliminary debulking liposuction and, after that, proceeding
with the skin excisional surgery for the affected area. This strategy can significantly improve
the body contour in the end because it provides sufficient time for contraction of the skin,
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which is particularly beneficial for limb areas, the arms, and medial thighs [47]. However,
opting for liposuction together with excisional surgery in the same stage, it is always
advisable to adopt a more conservative volume in the liposuction procedure. This helps
minimize the risk of postoperative swelling and the potential recurrence of laxity. However,
the outcome might not be maximized.

3.3.6. Post-Bariatric Facial Surgeries

Weight loss can lead to the stretching of facial skin and soft tissues. After losing
substantial amounts of fat, individuals may experience sagging, atrophic facial features,
including jowls and noticeable submental laxity. A strong association exists between signif-
icant weight loss and accelerating facial aging. The most pronounced loss of fat volume is
observed in the mid-cheek region, accompanied by increased skin laxity in the central neck.
Studies have indicated that individuals who have undergone substantial weight reduction
tend to appear older than their actual age. This accelerated aging process is primarily at-
tributed to fat volume depletion and a decrease in skin elasticity [48]. The MMA population
has increasingly recognized this issue, sparking discussions in the media regarding the
so-called “Ozempic Face”, which is characteristic of significant weight loss. To address
these facial features effectively, face and neck lift procedures are recommended. Patients
who have undergone significant weight loss typically present with greater skin redundancy
than those without such a history, necessitating more extensive skin undermining to ade-
quately address both the excess tissue and achieve optimal Superficial Musculoaponeurotic
System (SMAS) contouring [49]. In addition to skin laxity, most of these patients present
important laxity in the neck area, particularly platysma bands, which need to be addressed
despite their younger age [50]. Adding fat grafting in the areas of major facial volume loss
can be beneficial for those patients. Generally, weight loss patients need more volume than
those undergoing standard facial rejuvenation procedures [51-53]. Facial aesthetic surgery
can be safely combined with body contouring or breast procedures in MMA patients.

3.4. Staging Surgeries for Patients After Moderate Medication-Assisted Weight Loss

The staging approach for MWL and MMA patients differs. In MMA patients, it is safe
and, therefore, common to perform several procedures in one stage, opt for less extensive
excisions, and potentially use adjuncts like energy devices (for example, ultrasound-assisted
liposuction or radiofrequency skin tightening) during the excisional surgery [54,55]. Con-
versely, for massive weight loss patients, who often have lower tissue quality, we avoid
combining energy devices with excisional surgery. This is because their compromised tissue
quality makes them more susceptible to recurring laxity even after surgery. To manage this
issue, energy devices are employed as supplementary treatments to tackle the recurring
laxity, typically 6 to 12 months following the excisional surgery in the affected area.

4. Discussion

The management of patients undergoing body contouring following significant weight
loss, whether through bariatric surgery or medication-assisted approaches (MMA), presents
distinct challenges that require comprehensive assessment and individualized planning.
This narrative review emphasizes the clinical considerations surrounding preoperative
evaluation, risk stratification, and surgical staging in this unique patient population, with a
special focus on the emerging implications of GLP-1 receptor agonists such as semaglutide
and tirzepatide.

4.1. Patient Assessment

Preoperative preparation is essential for successful surgical outcomes. Patients with a
history of bariatric surgery often present nutritional deficiencies, including iron, vitamin
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B12, calcium, and protein, which may compromise wound healing and increase surgical
risk if uncorrected. Iron deficiency anemia and vitamin B12 deficiency are the most reported
causes of anemia following bariatric surgery. Among these, iron deficiency is particularly
prevalent and clinically significant, with reported rates ranging from 12 to 53% in adults
and 30 to 70% in adolescents [56]. Anemia affects approximately 30% of post-bariatric
patients and is a notable contributor to perioperative morbidity. Iron deficiency anemia
is frequently associated with reduced preoperative hemoglobin levels and delayed post-
operative hemoglobin recovery, increasing the likelihood of red blood cell transfusion
requirements [57]. Therefore, all bariatric surgery candidates should undergo preoperative
screening for anemia, with heightened vigilance in patients at risk for substantial blood
loss (>500 mL) or transfusion. In these cases, preoperative iron repletion can improve
hemoglobin concentrations and iron reserves, thereby reducing postoperative anemia and
transfusion needs [57]. Additionally, the performance of combined surgical procedures
should be avoided in patients with anemia or high bleeding risk to minimize complica-
tions. For MMA patients, medications like semaglutide and tirzepatide may affect gastric
emptying and insulin regulation, complicating perioperative management [41,42]. GLP-1
agonist therapies are also associated with reductions in serum protein, vitamin B12, and
zinc levels, further contributing to impaired wound healing.

BMI and weight stability are critical factors in determining surgical candidacy. Patients
with a BMI over 30 kg/m?, particularly those who have experienced significant weight loss,
are at higher risk for postoperative complications. Weight stability, ideally for six months,
helps reduce risks and ensures that medical conditions stabilize before surgery [13-15].
Fat distribution is also important for planning procedures. Male patients often have
more visceral fat, which complicates abdominal contouring, while those with higher BMI
may still have substantial subcutaneous fat, necessitating functional procedures such as
panniculectomy or reduction mammaplasty [15].

Despite improvements in obesity-related comorbidities after weight loss, conditions
like diabetes, hypertension, cardiovascular disease, and NAFLD require ongoing manage-
ment. Bariatric surgery may mitigate diabetes in many cases, but insulin resistance may
persist, requiring glucose monitoring and medication adjustments [16-18].

Lifestyle factors, such as smoking and alcohol use, significantly affect surgical out-
comes. Smoking increases the risk of wound complications, and smoking cessation at least
four weeks before surgery is recommended. Similarly, risky alcohol use further exacerbates
surgical risks [27,28]. Social support is essential for successful recovery. Barriers such as fi-
nancial constraints and lack of recovery support can hinder access to surgery, underscoring
the need for comprehensive support systems [29]. Nutritional optimization before surgery
is vital, especially in bariatric surgery patients, to address protein-calorie malnutrition and
ensure adequate intake of vitamins and minerals. Protein intake (1-2 g/kg/day) is crucial
for wound healing and improves recovery outcomes [32,33].

Postoperative care to prevent complications such as deep vein thrombosis (DVT) is
crucial, especially for patients with higher BMI and multiple surgical sites. Prophylactic
measures, including compression devices and chemoprophylaxis, are essential. Careful
risk stratification is needed for optimal outcomes [32,33].

4.2. Staging the Surgeries

Surgical staging in body contouring procedures should be individualized based on
tissue quality, surgical risk, and patient goals. MMA patients, particularly those treated
with GLP-1 agonists such as semaglutide, tirzepatide, or liraglutide, often maintain better
skin elasticity and overall tissue quality compared to those who have experienced MWL
through bariatric surgery. As a result, MMA patients may safely undergo more extensive



Surgeries 2025, 6, 42

12 of 16

combination procedures in fewer surgical stages. This aligns with their typically smaller
excisional requirements and more favorable tissue characteristics [58].

In contrast, MWL patients frequently present with significant skin redundancy and
poorer tissue quality, necessitating a staged surgical approach to reduce operative risk
and accommodate the extent of excisions required. For these patients, procedures such
as abdominoplasty, breast surgery, thigh lift, and liposuction must be tailored to the
individual’s anatomy, health status, and aesthetic priorities.

The use of energy-based devices in conjunction with excisional surgery in MWL
patients remains debated. While they may enhance skin tightening, outcomes can be
suboptimal in patients with poor dermal quality. In such cases, a staged surgical approach
may offer better aesthetic and functional results [44,54].

Postoperative outcomes in GLP-1 agonist users are generally comparable to non-users;
however, emerging evidence suggests that semaglutide use in non-diabetic patients may
increase the risk of complications, including wound dehiscence, delayed healing, and
gastrointestinal disturbances [58]. These adverse outcomes are hypothesized to result from
GLP-1 receptor-induced protein malnutrition and impaired immune function. Interestingly,
such complications appear less pronounced in diabetic patients, possibly due to improved
glycemic control mitigating surgical risk.

4.3. Limitations

This narrative review has several limitations that should be acknowledged. First,
unlike systematic reviews, narrative reviews do not follow a very strict, predefined, and
replicable methodology for literature search and selection. As such, there is an inherent risk
of selection bias, where certain studies may be unintentionally excluded based on accessi-
bility or publication prominence rather than objective criteria. This lack of standardization
may influence the comprehensiveness and balance of the evidence presented.

Second, this narrative format may introduce some degree of subjectivity, as the inter-
pretation and emphasis of included studies are influenced by the authors’ clinical experience
and perspectives. While this can offer valuable expert insight, it may also contribute to
author bias in framing the discussion and synthesizing evidence.

Nevertheless, the literature in this area is characterized by significant heterogeneity.
Studies vary widely in terms of patient populations (e.g., post-bariatric versus medication-
assisted weight loss), preferred surgical techniques, comorbidity profiles, and outcome
measures. This variability limits the ability to draw definitive or generalizable conclusions
and prevents meaningful cross-study comparisons.

Another limitation is the relative lack of high-quality comparative studies between
post-bariatric and pharmacologic weight loss patients undergoing body contouring. As a
result, certain insights presented in this review rely on extrapolated data or isolated clinical
observations, highlighting the need for further research to fill these evidence gaps.

The field of medication-assisted weight loss—particularly involving agents such
as GLP-1 receptor agonists—is rapidly evolving. The current body of literature is still
emerging, and new findings may quickly outdate some of the content discussed herein.
This underscores the importance of ongoing review and reassessment as more long-term
data become available.

Finally, publication bias may have influenced the body of literature available for
review. Studies reporting favorable outcomes or novel surgical approaches are more likely
to be published, potentially skewing the overall representation of risks, complications, and
long-term efficacy in this patient population.
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4.4. Implications for Future Research and Practice

There is a critical need for prospective, controlled studies to isolate the effects of GLP-1
agonists from confounding variables such as prior bariatric procedures, baseline nutritional
status, and demographic heterogeneity. Standardizing variables such as protein intake,
BM]I, and surgical staging across study cohorts will be essential to accurately determine
causal relationships.

As the use of GLP-1 agonists becomes more widespread in aesthetic and post-weight-
loss surgery populations, surgical teams must adapt by implementing standardized proto-
cols for preoperative nutritional optimization and individualized surgical staging. Future
research should aim to control confounding variables such as BMI, race, type of weight loss
intervention, and comorbidities to better elucidate the mechanisms driving postoperative
complications and inform evidence-based guidelines.

Future research should also explore the impact of GLP-1 agonists on surgical outcomes
based on their indication (e.g., diabetes vs. obesity) and duration of use. Stratifying patients
by the type of bariatric procedure, such as sleeve gastrectomy versus Roux-en-Y gastric
bypass, may help identify differing complication profiles. Additionally, longitudinal studies
assessing the durability of weight loss and aesthetic outcomes following the discontinuation
of GLP-1 agonists would offer valuable clinical insights.

5. Conclusions

The intersection of pharmacologic and surgical weight loss strategies is transforming
the landscape of body contouring surgery. For patients who have achieved massive weight
loss (MWL), whether through medical or surgical means, a structured and comprehensive
preoperative protocol is essential. This includes the management of comorbidities, strategic
staging of procedures, and maintaining efficiency in the operating room to enhance safety
and minimize postoperative complications.

While GLP-1 receptor agonists offer a highly effective option for weight reduction and
eligibility for body contouring surgery, they also introduce novel perioperative considera-
tions that require thorough evaluation.

Surgeons must assess several factors when planning body contouring procedures,
including the method and degree of weight loss, current Body Mass Index (BMI), maximum
lifetime weight and its stability, smoking status, and the presence of adequate social support.
In terms of surgical planning, it is advisable to limit combined procedures to an anesthesia
duration of no more than six hours. The staging of surgeries should be patient-centered,
prioritizing the areas of greatest concern in the initial stage whenever feasible.

Notably, patients undergoing moderate medical-assisted (MMA) weight loss may
often be managed in fewer operative stages compared to MWL patients. This is largely
due to the typically smaller excisions required and better tissue quality in MMA patients,
which allows for the safe treatment of multiple anatomical areas in a single session.
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The following abbreviations are used in this manuscript:

GLP-1 Glucagon-like peptide-1

HbAlc  Glycated Hemoglobin

MWL Massive weight loss

MMA Moderate Medication-Assisted Weight Loss
NAFLD Non-alcoholic fatty liver disease

SMAS Superficial Musculoaponeurotic System
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