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Abstract

Background: Liposuction is among the most frequently performed aesthetic surgical procedures worldwide. Although short-term safety has
improved with modern technologies and protocols, robust long-term prospective data regarding contour durability, weight stability, satisfaction,
and complications remain limited.

Objectives: This study evaluated long-term aesthetic outcomes, body contour stability, patient satisfaction, weight changes, and complications
after modern liposuction using standardized clinical, photographic, and patient-reported assessments.

Methods: A prospective multicenter cohort study was conducted across 8 tertiary plastic surgery centers. Patients undergoing abdominal,
flank, thigh, back, or circumferential liposuction were enrolled between January 2016 and December 2019 and followed through December
2024. Primary endpoints included contour improvement, maintenance, and complication rates. Secondary outcomes included BODY-Q scores,
revision surgery, weight variation, skin quality changes, and predictors of complications. Standardized photography and anthropometric mea-
surements were obtained at baseline, 6 months, 1year, 3 years, and 5 years. Statistical analyses included Kaplan—Meier analysis, multivariate
logistic regression, and repeated-measures mixed models.

Results: A total of 1248 patients were included, with a mean follow-up of 52.4 + 11.6 months. Mean aspirated fat volume was 3180 + 920 mL.
Stable contour improvement was maintained in 78.6% at 5 years. BODY-Q scores improved significantly from baseline (P <.001). Overall com-
plication rate was 14.8%, with major complications in 1.9%. The most frequent complications were contour irregularities (5.8%), edema (4.9%),
seroma (2.6%), and fibrosis (2.3%). Revision surgery was required in 8.7%. High BMI, smoking, aspirate volume >5 L, and combined procedures
predicted complications.

Conclusions: Modern liposuction provides durable improvement and high satisfaction with low major complication rates.

Level of Evidence: 2 (Therapeutic)

Liposuction remains one of the most commonly performed aesthetic
surgical procedures worldwide and continues to represent a corner-
stone of modern body-contouring surgery. Since its introduction by
lllouz and the subsequent development of the tumescent technique
by Klein, significant advances in surgical techniques and periopera-
tive management have substantially improved procedural safety
and aesthetic outcomes.™

Over the past 3 decades, several technological innovations, includ-
ing power-assisted (PAL), ultrasound-assisted (UAL), and laser-
assisted liposuction, have expanded treatment options and im-
proved operative efficiency.5'8 Although these technologies are
widely used, available evidence suggests that long-term outcomes
remain primarily dependent on patient selection, surgical planning,
and postoperative weight stability rather than on the specific device
employed.®™

Lipedema should not be confused with lipodystrophy. Lipedema is a
chronic disorder characterized by disproportionate, symmetrical depo-
sition of painful subcutaneous adipose tissue, predominantly affecting
the lower extremities, whereas lipodystrophy refers to a heteroge-
neous group of disorders characterized by partial or generalized loss
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or abnormal redistribution of adipose tissue. Although the present
study primarily evaluated patients undergoing aesthetic liposuction,
a limited number of patients with lipedema who fulfilled the same inclu-
sion criteria were also included.

Modern liposuction is generally associated with low complication
rates when performed under standardized protocols. Nevertheless,
contour irregularities, prolonged edema, seroma formation, fibrosis,
and thromboembolic events remain important concerns.”*™®
Despite widespread adoption of liposuction, most available evidence
is limited to short-term outcomes, with scarce prospective data eval-
uating long-term contour stability, complication profiles, and patient-
reported outcomes.'®" The BODY-Q questionnaire, which has be-
come a widely adopted patient-reported outcome measure in body-
contouring research, provides a validated assessment of body im-
age, satisfaction, psychosocial well-being, and quality of life following
aesthetic surgery procedures.'®'® However, few large prospective
studies have evaluated long-term BODY-Q outcomes after liposuc-
tion. Therefore, this study aimed to evaluate long-term aesthetic out-
comes, patient-reported outcomes, weight stability, revision rates,
and complications after modern liposuction in a multicenter prospec-
tive cohort with up to 5 years of follow-up.

METHODS
Study Design and Patient Population

This prospective multicenter cohort study was conducted by 18 board-
certified plastic surgeons across 8 tertiary referral plastic surgery cen-
ters. Patient enrollment occurred between January 2016 and
December 2019, with follow-up continuing through December 2024.
Participating centers were high-volume academic or tertiary referral
institutions specializing in aesthetic and body-contouring surgery.
Patient enroliment began after local ethical approvals had been ob-
tained at each participating center. Data collected before the
coordinating-center approval were obtained under local IRB approv-
als at participating centers and were subsequently incorporated into
the multicenter database according to institutional regulations and
data-sharing agreements. The study adhered to the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines. IRB approval was obtained at all participating centers,
and all patients provided written informed consent before enrollment.
Adult patients (>18 years) undergoing elective liposuction of the abdo-
men, flanks, thighs, back, or circumferential trunk were eligible for in-
clusion. Patients undergoing reconstructive procedures, isolated fat
grafting, revision liposuction, or with incomplete baseline data were
excluded. A total of 1487 patients were assessed for eligibility. Of
the 239 excluded patients, 131 did not meet the predefined inclusion
criteria, including severe systemic comorbidities (n = 48), BMI outside
the eligible range (<20 or >35 kg/m2; n=62), or previous major ab-
dominal surgery that could affect outcome assessment (n=21).
Eighty-two eligible patients declined participation, either without pro-
viding a specific reason (n = 57) or because of logistical or scheduling
constraints (n = 25). An additional 26 patients withdrew before surgery
or were lost before the procedure, including 19 who changed their de-
cision after enrollment and 7 who could no longer be contacted be-
fore surgery. Consequently, 1248 patients were included in the final
study cohort and followed for up to 5 years postoperatively (Figure 1).

Ethical Approval

The study protocol, which was the object of 2 university master’s de-
grees titled “Regenerative Surgery and Medicine in Wound Care

Management,” was approved with Rectoral Decree (D.R. n. 1794/
2018) of September 19, 2018, and the Ethics on Research
Committee of the School of Medicine, “Tor Vergata” University,
Rome, ltaly, with registration number #0031036/2018. The investiga-
tion protocol was developed in agreement with an associate profes-
sor contract #13489/2021. Participating centers obtained local ethical
approvals before patient enroliment, and all patients provided written
informed consent before inclusion in the study.

Surgical Technique

All procedures were performed by board-certified plastic surgeons
using standardized tumescent infiltration protocols. Liposuction tech-
niques included conventional suction-assisted liposuction (SAL; n=
212), PAL (n=552), UAL (n=358), and laser-assisted liposuction (n
=126) according to surgeon preference and patient characteristics.
The mean aspirated fat volume was 3180 + 920 mL. Large-volume li-
posuction was defined as aspirate volumes exceeding 5000 mL.
Combined procedures, including abdominoplasty (n=274, 22.0%),
mastopexy (n=52, 4.2%), brachioplasty (n=39, 3.1%), thigh lift (n=
27, 2.2%), for a total of 392 patients (31.4%) performed during the
same operative session, were recorded. Treatment areas were abdo-
men (n =955, 76.5%), flanks (n =742, 59.5%), thighs (n =411, 32.9%),
back (n=267, 21.4%), and circumferential trunk (n=272, 21.8%).
Radiofrequency-assisted liposuction, helium plasma-assisted skin
tightening, and other adjunctive energy-based technologies were
not used in this cohort.

Clinical Evaluation and Follow-Up

Patients underwent standardized clinical assessments preoperative-
ly and at 6 months, 1year, 3 years, and 5 years postoperatively.
Outcome evaluation included:

« Standardized digital photography

« Anthropometric measurements

« Body-weight assessment

« Skin retraction assessment

«  Documentation of adverse events

» Patient-reported outcome measures

Long-term contour improvement was defined as maintenance of post-
operative contour correction as assessed by independent blinded
evaluation of standardized photographs and clinical examination.
Representative clinical cases were selected to illustrate the range of out-
comes observed within the study cohort, including both cosmetic liposuc-
tion and lipedema patients. Weight stability was defined as body-weight
variation within +5% of postoperative weight. Stable contour improve-
ment was defined as a score >4 on a standardized 5-point blinded pho-
tographic Likert scale previously used in body-contouring outcome
assessments. The photographic assessment scale had been previously
validated for aesthetic outcome evaluation in body-contouring proce-
dures and was applied using standardized image acquisition protocols.
Inter-rater reliability between the 2 surgeons was assessed using
Cohen’s coefficient. Definitions such as contour improvement, stable
contour improvement, and skin retraction were standardized before
data analysis to minimize inter-center variability.

Patient-Reported Outcomes

Patient satisfaction was assessed using the BODY-Q questionnaire, a
validated patient-reported outcome instrument for body-contouring
procedures. Four domains were analyzed:
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Figure 1. STROBE flow diagram of patient enroliment, eligibility assessment, exclusions, and follow-up throughout the study according to the STROBE guidelines.

« Body satisfaction

« Psychological well-being
» Social confidence

+ Quality of life

Scores were recorded preoperatively and during follow-up visits. The
BODY-Q instrument was used and validated and licensed from
McMaster University in Italian and Greek versions.

Complications

Complications were prospectively recorded throughout follow-up.
Minor complications included contour irregularities, prolonged ede-
ma, seroma, fibrosis, hyperpigmentation, hematoma, and superficial
infection. Major complications included deep venous thrombosis,
pulmonary embolism, fat embolism syndrome, and complications re-
quiring hospitalization or reoperation. Patients experiencing more
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Table 1. Patient and Procedural Characteristics

Variable Value

Mean age 37.8+9.6
Female sex 82.4%
BMI 271+38
Smokers 18.2%
Previous body-contouring surgery 12.6%

Mean aspirate volume 3180 +920 mL

Combined procedures 31.4%
Circumferential liposuction 21.8%
Abdominal liposuction 76.5%
PAL (n=552) 44.2%
UAL (n=358) 28.7%
Laser-assisted (n=126) 10.1%
SAL (n=212) 17.0%

PAL, power-assisted liposuction; SAL, suction-assisted
ultrasound-assisted liposuction.

liposuction; UAL,

than one complication were counted once in the overall complication
rate. Elective revision procedures performed for residual contour
asymmetry or patient preference were not classified as major compli-
cations unless hospitalization or urgent reoperation was required. No
patient required perioperative blood transfusion.

Study Endpoints
The primary endpoints were

» Long-term maintenance of contour improvement
« Overall postoperative complication rate

Secondary endpoints included:

- BODY-Q outcomes

«  Weight stability

« Skin retraction maintenance

» Revision surgery

- Predictors of postoperative complications

Statistical Analysis

Continuous variables are presented as mean + standard deviation,
whereas categorical variables are presented as frequencies and per-
centages. Center effects were accounted for using mixed-effects lo-
gistic regression models with the study site included as a random
intercept. Changes in BODY-Q scores over time were analyzed using
repeated-measures mixed-effects models. Kaplan—Meier analysis
was performed to evaluate complication-free survival throughout
follow-up. The Kaplan—Meier analysis defined time zero as the date
of surgery, and the event was the occurrence of the first postopera-
tive complication. Patients without complications were censored at
last follow-up. Multivariable logistic regression analysis was used to
identify independent predictors of postoperative complications.
Variables entered into the model included age, sex, BMI, smoking

status, aspirate volume, and combined procedures. Odds ratios
(ORs) are reported with 95% Cls. Statistical significance was defined
as P<.05. Missing data were handled using multiple imputation by
chained equations, with 20 imputed datasets including all baseline
covariates and outcomes. Missingness was assumed to be at ran-
dom. Time was treated as a categorical fixed effect, with patient-level
random intercepts. An unstructured covariance matrix was applied.
No formal adjustment for residual confounding was possible because
of the observational design. Sensitivity analyses were performed us-
ing complete-case datasets to evaluate the robustness of findings
obtained after multiple imputation.

RESULTS
Patient Population

A total of 1487 patients were assessed for eligibility, of whom 239
were excluded based on predefined criteria. The final study cohort
consisted of 1248 patients undergoing liposuction across 8 tertiary
referral centers. The mean age was 37.8 + 9.6 years (range, 18-72
years), and the mean follow-up duration was 52.4 +11.6 months.
The cohort included 1029 female patients (82.4%) and 219 male pa-
tients (17.6%). Baseline demographic and operative characteristics
are summarized in Table 1. Follow-up completion rates were 94.2%
at 1 year (n=1175), 88.6% at 3 years (n=1106), and 81.1% at 5 years
(n=1012). Loss to follow-up was primarily related to relocation, nonre-
sponse to follow-up invitations, or unrelated medical conditions
(Figure 1). Inter-rater agreement for photographic contour assess-
ment was excellent (Cohen’s x=.84; 95% Cl, 0.80-0.88).

Long-Term Aesthetic Outcomes

Stable contour improvement was observed in 91.2% (95% ClI,
89.5-92.7) of patients at 1 year, decreasing to 84.5% (95% CI,
82.2-86.6) at 3 years and 78.6% (95% Cl, 76.0-81.0) at 5 years.
Despite this gradual decline, the majority of patients maintained clin-
ically significant aesthetic improvement throughout the follow-up pe-
riod. Representative clinical cases (including both patients
undergoing aesthetic liposuction and patients treated for lipedema
to reflect the clinical diversity of the study population) illustrating
long-term contour improvement after SAL and PAL are shown in
Figures 2A-H and 3A-F, and in Supplemental Figures 1A-D and 2A-
F, available online at https://doi.org/10.1093/asj/sjag193. Weight
stability (<5% variation from postoperative weight) was achieved in
82.8% of patients at 1 year, 76.1% at 3 years, and 71.3% at 5 years, in-
dicating that postoperative weight fluctuations partially influenced
long-term outcomes. Patients maintaining weight stability demon-
strated significantly higher rates of contour preservation compared
with those experiencing weight variation >5% (P <.05). Skin retraction
was maintained in 88.4% of patients at 1 year and decreased to 72.5%
at 5 years. Revision surgery demonstrated a cumulative incidence of
8.7% at 5 years. Long-term outcomes are summarized in Table 2.

Patient-Reported Outcomes (BODY-Q)

Patient-reported outcomes demonstrated significant and sustained
improvement across all BODY-Q domains compared with baseline
(P<.001). BODY-Q questionnaire completion rates remained high
throughout follow-up, with response rates of 100% at baseline,
94.2% (1175/1248) at 1 year, 88.6% (1106/1248) at 3 years, and 81.1%
(1012/1248) at 5 years (Table 3). These response rates reduce the like-
lihood of substantial attrition bias in the longitudinal patient-reported
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Figure 2. Long-term contour improvement after suction-assisted liposuction (SAL) in a patient with Stage Ill, Type Ill lipedema. (A) Preoperative in frontal view, (C) in posterior,
(E) posterior-oblique right, and (G) posterior-oblique left views of a 20-year-old female patient affected by Stage lll, Type lll lipedema, showing bilateral and symmetric path-
ological adipose tissue accumulation involving the abdomen, flanks, thighs, and medial knees. (B) Postoperative in frontal view, (D) in posterior, (F) posterior-oblique right, and
(H) posterior-oblique left view following 2 SAL procedures. Images demonstrate a sustained reduction of pathological adipose tissue deposits, improvement in lower-body

contour, and restoration of body proportions at long-term follow-up.

outcome analyses. The greatest improvement was observed at 1
year, with a slight but statistically nonsignificant decline at 5 years, al-
though scores remained substantially higher than baseline values. At
5years, body satisfaction remained elevated (76.3 + 9.2 vs 41.6 +12.1
at baseline), as did psychological well-being (74.9 + 8.7 vs 48.1 + 11.6),
social confidence (77.1+ 8.1vs 51.2 +10.4), and quality of life (75.5 +
8.5 vs 54.7 +9.9). Repeated-measures mixed-effects analysis con-
firmed a statistically significant improvement over time across all do-
mains (P<.001 for all comparisons). Longitudinal BODY-Q score
evolution demonstrated a progressive decline between Years 1 and
5 while remaining significantly above baseline levels (Table 3). The
BODY-Q was administered using validated Italian and Greek transla-
tions, with Rasch-transformed scores converted to a O to 100 scale
according to standard BODY-Q methodology.

Complications

The overall complication rate was 14.8% (95% Cl, 12.9-16.9). Major compli-
cations occurred in 1.9% of patients. A total of 184 complication events
were included in the multivariable model. Individual complications are
not mutually exclusive; therefore, cumulative percentages exceed the
overall complication rate. The most frequent complications were contour
irregularities (5.8%), prolonged edema (4.9%), seroma formation (2.6%),
and fibrosis or palpable nodularity (2.3%). Less frequent complications in-
cluded hyperpigmentation (1.8%), superficial infection (1.2%), hematoma
(11%), and skin burns (0.7%). Representative examples of contour

irregularities are shown in Supplemental Figure 1B and D. Serious ad-
verse events included deep venous thrombosis (0.3%), pulmonary embo-
lism (0.2%), and fat embolism syndrome (0.1%). No mortality was observed
during the study period. No unexpected late safety signals were identi-
fied during long-term follow-up. Importantly, some patients experienced
more than one complication; therefore, individual complication rates
are not mutually exclusive. Complication data are summarized in
Table 4. Overall complication rates did not significantly differ among
suction-assisted, power-assisted, ultrasound-assisted, and laser-assisted
liposuction techniques ()(2 test, P=.42), as detailed in Supplemental
Table 2, available online at https://doi.org/10.1093/asj/sjag193.

Multivariate Analysis of Risk Factors

Multivariable logistic regression identified several independent pre-
dictors of postoperative complications.

BMI>30 kg/m2 was associated with a >2-fold increased risk of com-
plications (OR 2.31,95% Cl, 1.64-3.26; P <.001). BMI <25 (n = 411, 32.9%),
BMI between 25 and 29.9 (n=611, 49.0%), BMI >30 (n=226, 18.1%).
Smoking status also significantly increased complication risk (OR
1.88, 95% Cl, 1.27-2.76; P=.002).

Large-volume liposuction (>5000 mL aspirate) was the strongest
procedural predictor of complications (OR 2.74, 95% ClI, 1.91-3.91;
P <.001), followed by combined procedures performed in a single op-
erative session (OR 1.69, 95% Cl, 1.18-2.43; P=.004).
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A B
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Figure 3. Long-term contour improvement after power-assisted liposuction (PAL)
performed for aesthetic purposes. (A) Preoperative in posterior view; (B) postoper-
ative frontal view; (C) preoperative posterior-oblique right lateral view; (D) postoper-
ative posterior-oblique right lateral view; (E) preoperative posterior-oblique left
lateral view; (F) postoperative posterior-oblique left lateral view. The patient under-
went PAL for aesthetic body contouring. Preoperative figures (A), (C), and (E) showed
a 25-year-old female patient affected by localized adiposity of the flanks, trochanter-
ic regions (saddlebags), and medial thighs. Postoperative images (B, D, and F) dem-
onstrate a reduction in localized adipose tissue, improved body contour definition,
and maintenance of the aesthetic result.

Age >50 years and male sex were not significantly associated with
increased complication risk.
Results of multivariate analysis are presented in Table 5.

Table 2. Long-term Outcomes

Outcome 6 months 1year 3 years 5 years
Stable contour improvement 94.8 91.2 84.5 78.6
Weight stability 88.9 82.8 761 7.3
Skin retraction 925 88.4 79.2 725
Satisfaction maintained 93.8 90.1 85.3 80.4
Revision surgery 1.2 41 6.9 87

Kaplan-Meier Complication-Free Survival

Kaplan—Meier analysis demonstrated a progressive but modest de-
cline in complication-free survival over the 5-year follow-up period,
with most complications occurring within the first postoperative
year. After this period, the curve plateaued, indicating a low inci-
dence of late-onset adverse events. This pattern may partly reflect
the under-detection of late minor complications because of decreas-
ing follow-up density over time. All complications, minor and major,
were considered events in the Kaplan—Meier analysis. Kaplan—
Meier estimated complication-free survival was 91.7% at 6 months,
87.2% at 1 year, 85.8% at 3 years, and 85.2% at 5 years
(Supplemental Table 1, available online at https://doi.org/10.1093/
asj/sjag193).

DISCUSSION

The present multicenter prospective cohort study provides one of the
largest multicenter prospective long-term evaluations of modern li-
posuction outcomes with up to 5 years of follow-up. The findings
demonstrate that liposuction produces durable aesthetic improve-
ment, sustained patient satisfaction, and a relatively low rate of major
complications when performed under standardized protocols in ap-
propriately selected patients.

The evolution of liposuction over the past 4 decades has been
marked by substantial improvements in both safety and efficacy.
Since the introduction of suction-assisted lipectomy and the subse-
quent development of the tumescent technique, procedural refine-
ments have significantly reduced perioperative morbidity while
improving contour predictabili’cy.1'4 More recent technological
adjuncts, including power-assisted, ultrasound-assisted, and laser-
assisted liposuction, have further enhanced surgical efficiency,
particularly in fibrous anatomical regions.s’8 However, as demon-
strated in previous comparative studies, long-term outcomes appear
to be influenced more by biological and patient-related factors than
by the specific energy modality employed.®™

In the present study, stable contour improvement was maintained
in 78.6% of patients at 5 years, confirming that the aesthetic benefits
of liposuction are largely durable over time. The gradual decline in
contour stability observed during follow-up is likely multifactorial
and may be attributed to postoperative weight fluctuations,
aging-related soft-tissue changes, and individual variability in skin
elasticity and adipose tissue redistribution. These findings are consis-
tent with previous long-term observational studies reporting that
weight stability remains one of the strongest predictors of sustained
liposuction outcomes.'®'* Patients maintaining postoperative weight
stability demonstrated significantly higher rates of contour preserva-
tion throughout follow-up, supporting the central role of long-term
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Table 3. BODY-Q

BODY-Q domain

Baseline (n=1248)

1year (n=1175)

3 years (n=1106)

5 years (n1=1012)

Body satisfaction 41.6 £121 82.8+8.9 79.4+91 76.3+£9.2
Psychological well-being 48.1+11.6 80.4+84 772+86 749 +8.7
Social confidence 51.2+10.4 836+78 80.3+8.0 771+81
Quality of life 547+9.9 81.9+8.2 786 +83 755+85
BODY-Q completion rate (%) 100.0 94.2 88.6 811

Follow-up completion rates for BODY-Q assessments were 94.2% at 1year (n =1175), 88.6% at 3 years (n =1106), and 81.1% at 5 years (n =1012). Values are expressed as mean +

standard deviation. BODY-Q completion rates represent the proportion of eligible participants who completed the questionnaire at each follow-up visit.

Table 4. Complications

Table 5. Multivariable Mixed-effects Logistic Regression Model

Complication % Variable OR 95% ClI P-value
Contour irregularities 5.8 BMI >30 2.31 1.64-3.26 <.001
Prolonged edema 49 Smoking 1.88 1.27-2.76 .002
Seroma 2.6 Aspirate >5000 mL 2.74 1.91-3.91 <.001
Fibrosis 23 Combined procedures 1.69 1.18-2.43 .004
Hyperpigmentation 1.8 Age >50 1.22 0.81-1.83 31
Infection 1.2 Male sex m 0.74-1.67 .59
Hematoma 11 OR, odds ratio.
Skin burns 0.7
DVT 0.3 independent predictors of postoperative complications. These find-
ings are consistent with established surgical principles and prior liter-
PE 0.2 ature emphasizing the role of patient selection and operative
s S o planning in minimizing risk.2"2 Large-volume liposuction remains a
recognized risk factor for fluid imbalance and metabolic stress, rein-

Values represent the percentage of the total cohort (n=1248).

weight management in sustaining aesthetic outcomes. These find-
ings support the importance of long-term lifestyle counseling and
weight-management strategies following liposuction.

Patient-reported outcomes assessed using the BODY-Q instru-
ment demonstrated significant and sustained improvement across
all domains, including body satisfaction, psychological well-being, so-
cial confidence, and quality of life. The greatest improvement was ob-
served at 1 year, followed by a mild but nonclinically significant
decline at 5 years, whereas scores remained markedly higher than
baseline. These results reinforce the importance of incorporating val-
idated patient-reported outcome measures in aesthetic surgery re-
search, as subjective satisfaction often represents the primary
determinant of perceived surgical success.”>™"

The overall complication rate in the present study was 14.8%, with
major complications occurring in only 1.9% of patients. The majority of
adverse events were minor and included contour irregularities, pro-
longed edema, and seroma formation. These findings are consistent
with previously published large clinical series demonstrating that li-
posuction, when performed under standardized safety protocols, is
associated with a low incidence of serious complications.'®2°
Importantly, no mortality was observed in the present cohort.

Multivariable analysis identified BMI >30 kg/m?, smoking status,
large-volume liposuction (>5000 mL), and combined procedures as

forcing the need for careful perioperative monitoring in these cases.

The present findings also highlight the temporal distribution of
complications, with the majority occurring within the first postopera-
tive year and a marked plateau thereafter. This pattern suggests that
late complications are relatively uncommon and that early postoper-
ative management plays a critical role in overall outcomes. Similar
trends have been reported in previous long-term studies of body-
contouring procedures.>*2°

From a clinical perspective, these results support the concept that
modern liposuction is not only a safe procedure but also a durable
body-contouring intervention when performed under appropriate
conditions. The combination of high patient satisfaction and low ma-
jor complication rates underscores its continued central role in aes-
thetic surgery practice.zs"30

Several limitations should be acknowledged. First, although pro-
spective and multicenter, the observational design precludes causal
inference and remains susceptible to residual confounding. Second,
surgical techniques were not fully standardized across participating
centers, potentially introducing procedural heterogeneity. Third, de-
spite an overall 5-year follow-up rate exceeding 80%, attrition bias
cannot be completely excluded. Nevertheless, BODY-Q response
rates remained above 80% at the 5-year assessment, supporting
the robustness and longitudinal validity of the patient-reported out-
come analyses. Fourth, postoperative lifestyle modifications and
weight fluctuations may have influenced long-term contour out-
comes. Finally, patient-reported outcomes, although assessed using
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a validated instrument, remain inherently subjective. In addition, al-
though standardized assessments were implemented, photographic
evaluation of contour improvement remains partially subjective and
may be influenced by residual observer bias. The study was not pow-
ered to detect differences among liposuction technologies.
Characteristics of patients lost to follow-up were not formally com-
pared with those completing the study.

Future research should focus on refining patient selection criteria,
optimizing perioperative protocols, and integrating objective imaging
technologies for volumetric and surface contour analysis. The devel-
opment of standardized registries and artificial intelligence-based
outcome prediction models may further improve risk stratification
and long-term outcome assessment in liposuction patients.

CONCLUSIONS

Modern liposuction provides durable long-term aesthetic improve-
ment with high patient satisfaction and a low incidence of major com-
plications. Outcomes are strongly influenced by patient-related
factors such as BMI, smoking status, and weight stability, as well as
procedural factors such as aspirate volume and combined surgical in-
terventions. Careful patient selection and adherence to standardized
surgical protocols remain essential for optimizing long-term results
and minimizing complications.

Supplemental Material

This article contains supplemental material located online at
https://doi.org/10.1093/asj/sjag193.
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