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Abstract

Purpose of the Review This article aims to summarize contemporary understanding and management strategies of lipedema.
It will elucidate recent advancements in diagnostic methodologies, the role of imaging technologies, and evolving therapeu-
tic interventions. The article will further delineate critical areas that warrant further investigation.

Recent Findings Lipedema, often termed a loose connective tissue disorder, is characterized by a disproportionate accu-
mulation of adipose tissue in the lower body. The pathophysiology may include abnormalities in the interstitial fluid and
extracellular matrix, along with fibrosis, inflammation, and endothelial dysfunction. Diagnostic imaging may be useful in
differentiating from phenotypically similar conditions. In the absence of coexisting lymphatic dysfunction, the role of com-
pression and manual lymphatic drainage is unclear. The optimization of nutrition and the incorporation of an exercise regi-
men are crucial to managing patient symptoms. Evidence-based weight loss strategies, including medical therapy, should be
considered in individuals with concomitant obesity. Bariatric surgery and liposuction may be considered in select patients
who have ongoing symptoms despite the optimization of conservative measures.

Summary Since it was first described, lipedema management strategies have largely mirrored lymphedema management.
However, robust clinical evidence regarding efficacy is lacking. Rigorous clinical trials of lipedema therapies are essential

to further our understanding of this disease and ultimately improve the lives of patients.

Keywords Lipedema - Lymphedema - Manual lymphatic drainage - Liposuction

Opinion Statement

No definitive biomarker or imaging test is available for
lipedema. Therefore, the diagnosis is made based on clinical
signs and symptoms. Our practice is to rule out other causes
of extremity enlargement and assess for phenotypically similar
conditions, such as venous disease and lymphedema, largely
based on the clinical history and physical exam. When there is
ongoing suspicion of chronic venous disease or lymphedema,
imaging studies may be considered, although these are not
necessary in most patients. Establishing the diagnosis itself can
be a source of relief for many patients, and providing long-term
emotional and psychosocial support is an important component
of their care. No directed medical therapy is available, but there
are several options that may improve symptoms and quality of
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life. Historically, compression therapy has been recommended,
and some patients with dynamic changes in limb symptoms,
such as with heat or dependency, and even minimal edema
may report improvements in symptoms. We refer such patients
for complete decongestive therapy, and they may also benefit
from compression garments and a vasopneumatic pump if they
experience symptoms improvement or limb volume reduction
with complete decongestive therapy. Generalized obesity is also
often present, and some patients may experience an improvement
in symptoms and/or mobility with weight loss. Our practice is to
collaborate with weight loss specialists to achieve weight loss in
a healthy manner. A multifaceted approach targeting nutrition,
exercise, behavioral interventions, and medical therapy is
considered. Emerging anti-obesity medications hold promise;
however, their direct role in lipedema is unknown and warrants
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rigorous investigation. Bariatric surgery for weight loss may be
offered to appropriate candidates. Some patients with persistent
symptoms or decreased functional status may benefit from
surgical debulking procedures. A more thorough understanding
of the pathophysiology of lipedema may foster the development
of specifically directed therapy.

Introduction

The term lipedema was first used in the 1940s to describe
lower extremity enlargement due to subcutaneous deposition
of fat and accumulation of fluid in the legs [1]. It was noted to
occur almost exclusively in women who were generally over-
weight and had a family history of enlarged legs. In the original
case series, the age at which symptoms were first noted ranged
from less than 10 years to the 8th decade of life. The enlarge-
ment was symmetrical in the bilateral lower extremities and
was most commonly associated with tenderness and minimal
pitting edema that did not resolve with limb elevation [1].

Although adipose deposition is clearly a feature of
lipedema, the U.S. standard of care document highlights
that it is also a loose connective tissue (LCT) disorder that
can affect the abdomen, hips and upper extremities with
the onset usually coinciding with hormonal changes such
as with puberty, pregnancy, or menopause [2]. However,
the presentation is variable, and objective diagnostic tools
beyond the history and physical exam are lacking.

Beyond the absence of diagnostic tools, lack of clini-
cian awareness, phenotypic proximity with other more
common conditions that can cause enlarged extremities,
and increased prevalence of obesity further contribute to
lipedema being underrecognized and underdiagnosed. On
average, patients seek medical attention approximately 17
years after symptom onset, and a diagnosis is usually Made
10 years after that [2]. In this overview, we summarize the
clinical presentation, diagnosis, disease mechanisms, and
advances in imaging and therapy for lipedema and comment
on knowledge gaps and future directions.

Epidemiology

Contemporary studies have confirmed that lipedema occurs
exclusively in women, although similar presentations have
been reported in men with hormonal abnormalities [3, 4].
European studies have estimated the prevalence to be up
to 10% of the overall female population [5, 6]. However,
these estimates are either based on extrapolations from small
samples or of unclear provenance, and the true prevalence
is unknown. Lack of robust epidemiologic data for lipedema
remains a critical knowledge gap.
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A family history of lipedema is reported in 15-80% of cases
[2, 7]. In some families, autosomal dominance with sex limita-
tion has been reported [7]. A recent genome-wide association
study (GWAS) did not identify any genetic variants consis-
tently associated with lipedema [2, §]. A familial study of 31
individuals from 9 lipedema families yielded candidate variants
in 469 genes but did not identify any potential genes consis-
tently implicated across all the cases [2]. It is currently believed
that genetic variants in several genes, along with environmental
interactions, affect the development of lipedema [2, 8].

Pathophysiology

The etiology of lipedema is not known. However, since the onset
of lipedema is usually in women starting as early as puberty and
around times of hormonal change, estrogen and its receptors in
white adipose tissue are thought to play a role [5]. Affected indi-
viduals have been reported to have functionally and structurally
altered subcutaneous adipose tissue consisting of hypertrophic,
hyperplastic adipocytes, increased fibrosis, altered interstitial
fluid, altered extracellular matrix, and elevated macrophage
levels [9, 10]. Growth and expansion of this tissue depend on
interaction between these components, with endothelial cells
playing a prominent role. It is hypothesized that the endothelial
cells regulate the volume and type of lipids stored in the tissue.
Dysregulated endothelial function can lead to excessive adipose
growth and a localized increase in adipokines [9].

Increased adipose tissue mass leads to hypoxia, which
then leads to extracellular matrix remodeling that includes
increased collagen deposition, glycocalyx disturbances, fibro-
sis, and microvascular dysfunction. Microvascular dysfunc-
tion via increased microvascular permeability can lead to
increased protein deposition, edema, and inflammation. The
excessive interstitial fluid is thought to provide additional
resources for the pathological expansion of adipose cells, fur-
ther contributing to increased tissue mass and hypoxia [5, 9].

Besides genetic and hormonal influences, some have impli-
cated lymphatic dysfunction in the development of lipedema,
although this remains controversial [11]. Some studies using
imaging magnetic resonance imaging (MRI), computed tomog-
raphy (CT), and ultrasound (US) to investigate the composition
of lipedema tissue have reported homogenous adipose tissue
without fluid accumulation, unlike lymphedema [12—15]. On
the other hand, bioimpedance demonstrates increased extra-
cellular fluid in the lower limbs of individuals with lipedema
[16]. Increased sodium concentration in the skin and subcu-
taneous adipose tissue of individuals with lipedema, as noted
using sodium and conventional proton MRI, is surmised to be
related to lymphatic dysfunction [17]. Platelet factor 4 (PF4/
CXCLA), a potential biomarker for lymphatic dysfunction, was
also found to be elevated in patients with lipedema, suggesting
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that lymphatic dysfunction may contribute to lipedema [18].
However, others have contended that elevated PF4 may con-
tribute to differential inflammatory processes in lipedema and
lymphedema [19]. This biomarker has insufficient discrimina-
tory power to be deployed clinically at this time.

Similar to patients with generalized severe obesity, patients
with advanced lipedema may secondarily develop lymphedema
[20, 21]. Lipedema can lead to impaired mobility and disuse
of the calf muscle pump, leading to local venous hypertension
and edema It is likely that the degree of lymphatic dysfunction
further varies due to intrinsic differences in patients’ lymphatic
reserve. The contribution of lymphatic dysfunction to lipedema
in its various stages remains an area of active research.

Diagnosis

The diagnosis of lipedema is made clinically based on the
patient history, physical examination, assessment of comor-
bidities and exclusion of similar appearing disorders of the
patient. Although there are no universally agreed-upon cri-
teria for diagnosis or severity, the recent U.S. consensus
statement highlights several typical features (Table 1).

Signs and Symptoms

Symptoms include painful adipose tissue in the affected
area, sensitivity to pressure, easy bruising, and progres-
sive disability and difficulty ambulating as a result. Some
patients report increased joint flexibility [22]. Temperature-
related leg edema and the presence of systemic symptoms
such as fatigue have also been reported [22]. In our expe-
rience, many patients also report dynamic changes in leg
heaviness or even size after prolonged immobility or depen-
dency, heat exposure, or salt intake.

On physical examination, a pattern of disproportionate
adipose deposition in the hips, buttocks, thighs, and lower
legs that spares the feet is most commonly reported (Fig. 1A,
B, C). Involvement of the upper and, in some cases, lower
arms with hand sparing is also common, although this typi-
cally occurs later in life in our own experience. Cuffing at
the ankles (Fig. 1A) or wrists is often apparent in those with
affected lower legs or arms, although this is absent in those
in whom lipedema only affects more proximal segments.
The abnormal adipose tissue of lipedema causes non-pitting
changes in the limb that does not change with elevation or
compression, but pitting edema may also be present in the

Table 1 Signs and symptoms of
lipedema

Easy bruising

Disproportionately increased adipose tissue in legs and, in some cases, the arms
Abnormal limb adipose tissue is symmetric

Affected areas can be painful and sensitive to pressure

Palpable subcutaneous nodules or a granular feel to subcutaneous tissue

Sparing of hands and feet
Joint hypermobility

Limb enlargement persists despite elevation
Symptoms begin or worsen with puberty, pregnancy, and/or menopause
Disproportionate adipose tissue does not resolve with weight loss

Fig. 1 Physical exam findings in patients with lipedema. A. Dispropor-
tionate adipose tissue deposition in the legs giving a columnar appear-
ance with cuffing at the ankles (arrows), typical of type III lipedema.
B and C. Disproportionate adipose tissue deposition in buttocks and
thighs (arrows) consistent with type II lipedema. D. Disproportionate

adipose tissue deposition in the legs, consistent with lipedema, along
with dorsal foot and toe swelling (arrow), supporting an additional
diagnosis of lymphedema (lipolymphedema). E. Lipedema changes in
the legs alone with telangiectasia (arrow)
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setting of generalized fluid retention, venous insufficiency,
lymphatic dysfunction, or overt secondary lymphedema
[5, 6, 12, 22]. Affected adipose tissue is often described as
lumpy or granular, although many patients have no discern-
able change in adipose texture. The affected tissue is often
tender to palpation. Patients may exhibit cool skin, a livedo
reticular pattern, and telangiectasias (Fig. 1E) [9, 22].

Four stages of Lipedema have been described: [5]

e Stage [: Smooth texture skin with subdermal pebble-like
feel.

e Stage II: Uneven skin with indentations, larger mounds
of fat tissue, skin dimpling with larger (walnut-sized)
and more numerous palpable nodules.

e Stage III: Increased lipedema tissue with large extru-
sions causing deformities. Fibrotic texture, thickened,
indurated, macronodular changes.

e Some authors have described a stage IV: Severe lipedema
(Stage IIT) with co-existing lymphedema [11]. (Fig. 1D)

However, this staging method relies entirely on appearance,
is subjective, and does not necessarily inform management-
related decisions. Data on progression through the stages
are also lacking. A severity scoring system that incorporates
physical exam findings with symptoms, functional status,
and compression use may help assess the burden of disease
more comprehensively, and future efforts should explore
developing and validating such systems.

Laboratory Tests

There are no clinical biomarkers currently available to assist
with the diagnosis of lipedema in clinical practice. However, an
assessment for conditions that may contribute to lower extrem-
ity edema such as hypothyroidism, renal failure, hepatic failure,
and heart failure should be conducted, and additional biomark-
ers for these diseases may be obtained depending on the degree
of clinical suspicion. As lipedema and obesity are often cop-
revalent, clinicians must rely on history and examination and
consider laboratory testing for diabetes, metabolic syndrome,
dyslipidemia, and nonalcoholic steatohepatitis in some patients.

Imaging

At present, there is little role for routine imaging in the
clinical evaluation of lipedema, although several lines of
evidence suggest this may become increasingly used in the
future. Ultrasonography studies have reported changes in
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subcutaneous adipose tissue to discriminate lipedema from
lymphedema. Some studies have recommended using ultra-
sound measurements of the dermis and subcutaneous tissue
at predefined areas in the limbs and proposed criteria for
diagnosing lipedema [23, 24]. Although many have advo-
cated to utilize these tools in clinical practice, we lack large
population data on normal values, which likely vary based on
age, adiposity, history of childbirth, and menopausal status.
Ultrasonography to assess for the presence of venous reflux
may be considered in selected patients. However, the results
should be interpreted with caution as the degree of venous
reflux does not always correspond to symptoms. Addition-
ally, generalized obesity, which often co-exists in patients
with lipedema, may be the primary driver of central venous
hypertension and venous reflux. Lymphoscintigraphy stud-
ies have reported a delay in lymph transportation in some
(<50%), but normal flow in most patients with lipedema
[24, 25]. If clinicians are unable to determine a cause of limb
edema on exam, lymphoscintigraphy may be useful, but his-
tory and physical are typically sufficient.

MRI can provide information regarding the adipose
tissue distribution, hypertrophy, degree of fibrosis in
subcutaneous fat, and the absence of excess fluid in the
subcutaneous adipose tissue [24]. Magnetic resonance lym-
phangiography (MRL) studies have reported the presence
of enlarged lymph vessels (suggestive of lymphostasis) in
patients with lipedema [24, 26]. Indocyanine green lym-
phography studies have demonstrated no significant lym-
phatic structural changes in most patients with lipedema.
However, some individuals with lipedema been found to
have slower lymph flow, dilatation of lymphatic vessels,
and a higher number of abnormal lymphatic vessels [27,
28]. Dual-energy X-ray absorptiometry (DXA) can pro-
vide information regarding the distribution of fat, quantify
total and regional fat and may have a role in staging and
follow-up[24, 29]. While these modalities may play a role
in lipedema diagnosis in the future, they should not be part
of the routine evaluation for patients and are not used in
our own clinical practices.

It is important to contextualize that sensitive imaging
studies can detect abnormal lymphatic flow in patients with
even subclinical chronic venous insufficiency (no edema)
[30]. Hence, the clinical relevance of mildly abnormal lym-
phatic circulation noted in patients with lipedema cannot be
determined solely based on imaging studies. This also raises
a question about the threshold for lymphatic dysfunction
noted on imaging beyond which lipolymphedema rather
than lipedema would be a more appropriate description of
the condition. Further research is needed before incorporat-
ing lymphatic imaging into routine lipedema care.
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Treatment

Holistic lipedema management requires a comprehensive,
multidisciplinary approach that prioritizes the preservation
and enhancement of mobility, effective pain management,
skin care, and nutritional optimization. This strategy also
emphasizes physical and mental wellness while addressing
co-morbidities like venous diseases, lymphatic disorders,
and obesity, ensuring a well-rounded treatment plan that
improves overall quality of life (Table 2).

Counseling

Patient validation is crucial. In our experience, confirming a
diagnosis of lipedema in and of itself is often therapeutic, as
patients have frequently struggled for years to find an expla-
nation for their symptoms and disability. Education of both
patients and their healthcare team members helps decrease
psychological distress and frustration related to this con-
dition. Connecting individuals to support groups, whether
online or in-person, can provide a platform for sharing
experiences and advice, fostering a sense of community and
reducing feelings of isolation.

Maintaining an honest discussion about the gaps in cur-
rent evidence is imperative. By openly communicating what
is known and what is unknown about lipedema, clinicians
can set realistic expectations, encourage patients to partici-
pate in research, and highlight the need for further studies to
bridge these knowledge gaps. There are no large, random-
ized, placebo-controlled trials of lipedema therapies, and
most of the evidence is derived from small studies or expert
recommendations. It is common to find strong, contradic-
tory expert opinions regarding the efficacy (or lack thereof)
of a particular treatment modality, even in relatively recent
literature. There is no cure for lipedema, and treatment often
focuses on optimizing mobility, improving symptoms, and
helping patients coordinate whether and when to pursue sur-
gery as care of their care. Unfortunately, patients still face
several potential barriers to optimal lipedema care, includ-
ing limited mobility, social stigma, lack of social support,
inconsistent insurance coverage, affordability of services,
and associated anxiety and depression [6].

Compression Therapy

When this condition was first described in the 1940s, the
authors noted that an individual with lipedema who had worn
old-fashioned high shoes had no excess fat accumulation or
edema in the areas covered by the shoes. They speculated
that external pressure from fitting shoes may have prevented
fat accumulation in those areas and recommended a trial of
elastic stockings for symptomatic individuals with lipedema
[1]. Seventy-five years later, compression remains a com-
monly recommended component of lipedema management.

Unlike lymphedema and chronic venous disease, which
are characterized by excessive interstitial fluid accumulation
or venous hypertension, lipedema is a mechanistically differ-
ent condition. It is unclear what compression or “deconges-
tion” targets in patients with lipedema. Some patients with
lipedema experience symptomatic benefit from compressive
therapies even in the absence of a reduction in limb circum-
ference or volume, although it is challenging to predict such
a response. It has been hypothesized that compression ther-
apy may be beneficial due to its anti-inflammatory effects on
the subcutaneous tissue, as is seen with compression use for
other indications, such as chronic venous disease [12]. How-
ever, this has not been demonstrated in lipedema.

In our own practice, patients with dynamic changes in
limb symptoms, such as progressive swelling or heaviness
over the course of the day, or those with evidence of even
modest degrees of pitting edema on exam, are mostly likely
to benefit from compressive therapies. In such patients, we
initially refer for a formal course of complete decongestive
therapy (CDT). This consists of manual lymphatic drainage,
exercise, compression, and skincare and is delivered by a
trained physical or occupational therapist [31]. Small clini-
cal trials of patients with lipedema suggest CDT may reduce
capillary fragility, pain, decreased lower extremity volume,
and MRI measures of tissue sodium [32—41]. It is also pos-
sible that individuals with advanced lipedema may have
more secondary lymphatic abnormalities and may benefit
more from using these therapies compared to individuals in
the early stages of lipedema. It is worth noting that CDT is
resource-intensive and requires skilled personnel and sig-
nificant commitment of time and effort by the patient.

Table 2 Components of lipedema

therapy discussion about gaps in evidence

Patient validation, emotional support and connection to web-based or in-person support groups, and honest

Compression, manual lymphatic drainage, and vaso-pneumatic pump use in select patients
Guidance of weight management, nutrition and exercise

Medical and surgical management of concomitant obesity

Management of venous and lymphatic disease when appropriate

Referral to surgical centers with expertise in lipedema care after optimization of conservative management
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In patients who have a positive response to CDT, we
recommend use of vasopneumatic pumps for Mainte-
nance therapy. A small prospective, randomized controlled
trial reported improved limb circumference, bioimped-
ance parameters, and pain scores in patients with lipedema
and secondary lymphedema over a follow up period of 12
weeks when pneumatic compression pumps were used in
addition to CDT compared to CDT alone [35]. Compres-
sion garments are also helpful in preventing reaccumula-
tion of swelling. Patients often report that compression
garments also help them feel more secure and contained,
particularly in more advanced presentations. Compression
garments should be appropriately sized, with tolerable com-
pression as donning and doffing have been reported to be a
significant barrier to regular use [42]. Garments only cov-
ering the lower limbs are rarely appropriate, as they often
cannot accommodate the shape of limbs with lipedema and
will not stay in place. More commonly, patients use high-
waisted leggings, sleeves, vests, or shoulder wraps. Large
randomized controlled trials assessing the efficacy of these
measures in lipedema are lacking, and there are also no
data clearly demonstrating that compression alters disease
progression.

Weight Management

Individuals with lipedema are at an increased risk of obe-
sity, and 50—80% of patients with lipedema qualify as obese
[5, 12, 39]. A commonly held belief regarding lipedema is
that the fat deposits in extremities are resistant to general-
ized fat loss efforts such as nutrition and exercise. How-
ever, some clinicians report a decrease in fat volume in
the extremities of patients with lipedema during periods
of generalized weight loss achieved via diet and exercise.
Additionally, there are reports of significant and sustained
fat loss in the extremities with improvement in symptoms
of individuals with lipedema and obesity (body mass index
[BMI]>40 kg/m?) who undergo gastric bypass surgeries,
albeit with persistent disproportionate fat distribution [12].
Outside of lipedema-related effects, weight loss has a posi-
tive impact on blood pressure, glycemic control, lipid sub-
fractions, and all-cause mortality in obese individuals [43].
Therefore, weight loss is an important therapy for many
patients with lipedema.

Many patients with lipedema and overweight or obe-
sity also benefit from medical weight loss therapy. Metfor-
min may be helpful in patients with lipedema, although it
is unclear if its benefit extends beyond its modest weight
loss effects [6]. With the advent of glucagon-like peptide-1
(GLP-1) receptor agonists, there is growing interest in
using these drugs for lipedema treatment. In the Semaglu-
tide Treatment Effect in People with Obesity (STEP) trial,
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which randomized people with obesity to lifestyle inter-
vention and either the GLP-1 receptor agonist semaglu-
tide or placebo, active therapy led to 12.7 kg more weight
loss over 68 weeks compared to placebo [44]. In the SUR-
MOUNT-1 trial, patients with overweight or obesity treated
with tirzepatide, a glucose-dependent insulinotropic poly-
peptide (GIP) and GLP-1 agonist, had a dose-dependent
15.0-20.9% weight loss over 72 weeks compared to 3.1%
with placebo [45]. Medications in these classes are impor-
tant adjunctive therapies, in addition to dietary and exercise
interventions, to achieve and sustain weight loss in patients
with lipedema and obesity. Whether these medications have
a role in lipedema treatment independent of weight loss
remains unknown.

The management of obesity necessitates a multifaceted
approach, encompassing interventions in nutrition, physi-
cal activity, behavioral modifications, pharmacological
treatments, and surgical options. Our practice is to work
closely with weight loss specialists to focus on healthy
weight loss for patients who have excess non-lipedema
adiposity [43].

Nutrition

A reduced calorie intake (by about 500-750 kcal/day
depending on the individual) has been recommended to
help achieve weight loss. Strategies such as portion con-
trol, reduced consumption of ultra-processed foods, and
increased consumption of whole fruits and vegetables may
help decrease overall calorie intake [43]. Some have recom-
mended using protein shakes or bars to replace 1-2 meals/
day® [} While vegan/vegetarian and Mediterranean diet
have been endorsed by clinical practice guidelines, other
approaches such as time-restricted eating, ketogenic diet
have not [43]. A small pilot study reported improvements in
perceived pain and quality of life of patient with lipedema
with a low-carbohydrate, high-fat diet over a short period of
time. However, besides the need to replicate these findings
in large trials, such diets may not be sustainable and may
lead to cycles of weight loss and gain, as mentioned above
[12]. Although “fat-burning supplements” such as green tea,
caffeine, carnitine, chromium, or conjugated linoleic acid
are often recommended in conjunction with other lifestyle
changes, their use in lipedema remains an evidence-free
area [12, 47].

Behavioral Interventions

Behavioral intervention strategies that include goal setting,
self-monitoring of food intake, physical activity, tracking
weight, stimulus control, stress Management, adequate
sleep, cognitive therapy have been recommended. These
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interventions May be combined and delivered by trained
personnel over 1-2 years in structured programs [43].

Exercise

Exercise remains a critical component of lipedema care to
improve cardiovascular fitness and prevent decondition-
ing and muscle loss due to immobility. Incorporating an
exercise regimen in addition to CDT and compression has
been further reported to decrease severity of symptoms and
improve limb volume, physical function and quality of life
in small studies [34, 40, 41]. Individuals with lipedema may
have flat feet or altered walking patterns due to excessive
adipose tissue in the lower extremities and may benefit
from working with a physical therapist to improve gait and
functional ability. Patients with lipedema have also reported
joint hypermobility in surveys, which may affect their func-
tional capacity and gait [22]. Upon a baseline assessment
of functional status and the ability to perform activities of
daily living, a structured incremental exercise program that
includes aquatic exercises, postural/core strengthening exer-
cises, flexibility, and gait training may be implemented [12,
48]. Aquatic exercises such as swimming, aqua jogging,
water aerobics allow patients to accrue cardiovascular ben-
efits, can contribute to calorie expenditure while avoiding
excessive stress on the joints, and may also help decrease
orthostasis-related lower extremity edema [48].

Other Medical Therapies

It is generally recommended that medications that can pro-
mote edema or weight gain such as beta-blockers, calcium
channel blockers, corticosteroids, progesterone-based
contraceptives, certain antidepressants, antihyperglyce-
mic agents, antipsychotics, and anti-epileptic medications
should be avoided if alternative medications with similar
efficacy are available [6, 43]. Sympathomimetic amines
and diosmin are often utilized in patients with lipedema.
Micronized Purified Flavonoid Fraction (MPFF), which
consists of diosmin and hesperidin has been reported
to improve symptoms such as pain, heaviness, burning,
discomfort, pruritus, cramping and edema, by reducing
oxidative stress in patients with chronic venous disease
[6, 49]. While patients may report symptomatic improve-
ment with diosmin or MPFF, clinical data on their role in
lipedema are limited. Diuretics have no role in the man-
agement of lipedema.

Bariatric Surgery

Individuals with lipedema and severe obesity who achieve
and sustain weight loss following bariatric surgery may also

experience significant and sustained improvement in their
limb volumes and symptoms, including complete resolu-
tion of pain in some cases [12, 50]. Besides improvement
in other comorbidities, such as impaired glycemic control
and hypertension, patients with lipedema may also experi-
ence improved mobility and quality of life [12]. After con-
sideration of individual procedural risk, and region-specific
guidelines, bariatric surgery may be offered to individuals
with co-existing lipedema and obesity with an understand-
ing that the primary driver in pursuing such therapy is to
treat obesity and obesity-related complications.

Liposuction

If patients experience persistent symptoms affecting QOL
despite the use of conservative measures, liposuction may
be considered for pain relief and improved mobility. Impor-
tantly, this is not curative, and lipedema adipose tissue
can recur. Predictive tools for response and recurrence are
lacking. These surgeries aim to remove LCT while sparing
blood and lymphatic vessels. Commonly used liposuction
methods for lipedema use local tumescent anesthesia, obvi-
ating the need for general anesthesia. Some studies assert
that water-jet assisted liposuction (WAL) minimize injury to
the vascular tissue and connective tissue framework thereby
optimizing recover [51]. However, objective data support-
ing these claims are minimal, and there are no head-to-head
trials supporting one liposuction therapy over another for
patients with lipedema.

Observational studies have reported sustained improve-
ment in lipedema symptoms and limb circumference follow-
ing liposuction with comparable adverse events to patients
without lipedema [12]. The clinical trials performed thus
far have been single-arm, non-randomized studies reporting
patient’s self-assessment data using unvalidated assessment
tools [52]. Some studies measure the lack of necessity for
continued compression or CDT post-surgery as a criterion
(sometimes the only criterion) for a successful outcome.
However, these studies are often plagued by a lack of repro-
ducibility or inadequate follow-up. There are also concerns
regarding the longevity of the results reported, especially in
the context of co-existing obesity, since the risk factors that
resulted in the development of lipedema can persist despite
surgery [12]. In our experience, post-operative prevention
of weight gain is crucial in sustaining the positive benefits
of liposuction therapy.

The European Lipedema Forum recommends careful
patient selection with criteria that include considerable
functional impairment, demonstration of weight stability
over a year, a BMI of <35 kg/m?, and assessment for eating
disorders and other behavioral health conditions [12]. Sur-
gical risks and risk for lymphatic injury should be carefully
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considered [6]. The LIPLEG trial aims to evaluate the effi-
cacy and safety of liposuction compared to standard CDT
with leg pain reduction by >2 points on a visual analog scale
ranging 0—10 at 12 months on CDT or post-completion of
liposuction being the primary outcome, and outcomes from
this trial have not been released [53].

Some patients with advanced lipedema and lymphedema
may have large lobules that can cause pain or get infected.
Targeted liposuction or open surgical debulking may be
appropriate for these patients. Our practice collaborates
with experienced surgical specialists in lipedema to develop
comprehensive surgical plans and ensure thorough postop-
erative care.

Assess for Comorbidities

Patients with lipedema should be screened for pheno-
typically similar conditions such as lymphedema, chronic
venous disease, and generalized obesity. Patients with
lipedema may also have obstructive sleep apnea, and a sleep
study should be considered, particularly in those with obe-
sity or signs or symptoms of sleep apnea [6].

Prognosis

Long-term epidemiologic data are lacking. Factors such as
age of onset, comorbidities such as obesity, lymphedema,
venous disease, sleep apnea, behavioral health disorders,
activity level, and individual variation in pain sensitivity
likely influence prognosis. It is unclear whether medical or
surgical interventions alter the disease course or prognosis.
In our experience, the prognosis is variable and challenging
to predict. While some clinicians believe that lipedema is
progressive, others contend that it may remain stable if the
patient’s overall weight remains stable [5, 12]. Our expe-
rience suggests that maintaining healthy weight helps pre-
serve physical function and may help manage symptoms;
however, this is a critical knowledge gap in the management
of lipedema.

Conclusions

Lipedema is a poorly understood and recognized con-
dition with an unknown prevalence. The current under-
standing points towards a multifactorial origin involving
changes in subcutaneous tissue, microvasculature, and
the development of fibrosis. Yet, lipedema management
has seen little innovation, largely mirroring strategies
established decades ago. This stagnation underscores the
urgent need for intensified research. By deepening our

@ Springer

knowledge of lipedema, we pave the way for more effec-
tive, targeted therapies that could improve the quality of
life for those affected.
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