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Abstract

Lipoedema is a chronic disease with various manifestation of symptoms, related to excessive deposition of sub-
cutaneous adipose tissue in the legs, hips and buttocks. The scale of the problem is enormous and may affect up
to one in five women. Lipoedema is often underdiagnosed and misdiagnosed with lymphedema, obesity or lipo-
hypertrophy. In recent years, lipoedema has been diagnosed in an increasing number of younger women, and its
first symptoms may manifest already in puberty. Even though it is often perceived as only an aesthetic problem,
it has a huge impact on the quality of life, mental health, self-esteem or self-confidence. Moreover, lipoedema
causes stigmatization, unfortunately also in healthcare professionals. Nevertheless, recently, diagnostic criteria
(also ultrasound) have been created, and lipoedema has been classified in ICD-10 (E88.2). There are also more
and more treatment options, with emphasis on the role of psychological care. Awareness and knowledge of
lipoedema have also increased despite its underestimation but still is not enough. The multidimensional nature
of lipoedema and its impact on many aspects of life highlights the essential role of comprehensive support to
patients. Nowadays, in times of caring for mental health, it is crucial to increase public awareness and spread
knowledge about lipoedema.
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Introduction

Lipoedema (ICD 10 code E88.2, ICD 11 code EF02.2) is
a chronic disease marked by excessive deposition of subcu-
taneous adipose tissue in legs, hips and buttocks, mainly oc-
curring in adult women [1]. Various studies have shown that
lipoedema affects 11-19% of females [2]. The first symptoms
(e.g. moderate and severe leg heaviness, pain, numbness,
cold skin, feeling cold or easy bruising) can appear in puberty,
which may explain the hormonal background of this disease
[2-4]. Additionally, lipoedema has a significant impact on the
patient’s mental health and self-esteem [5]. Diagnosis is based
on clinical findings and exclusion criteria [6]. The treatment
demands a holistic approach, reduction of symptoms severity,
preventing impaired function and disease progression. More-
over, the therapeutic approach also includes taking care of
factors influencing the course of lipoedema, e.g. obesity [7].
Our aim was to summarize the knowledge about diagnosing
and managing patients with lipoedema, a frequently misdiag-
nosed condition.

Material and methods

We searched for relevant literature published in the years
1950 to 2024 using the PubMed search engine. Due to the
spelling differences in British and American literature, we
used the keywords “lipedema” and “lipoedema.” German-lan-
guage articles indexed in PubMed contain abstracts translated
to English, therefore we also included them in this search.

We found a total of 577 abstracts. After screening the ab-
stracts and reading the full texts, we included 43 articles in
this review.

Epidemiology

The available data is insufficient to reveal the specific
prevalence of lipoedema in the general population [8]. Lack of
accurate diagnostic markers of lipoedema and confusion re-
garding its definition results in a high rate of misdiagnosis and
wrong mistreatment, which may imply rare diagnosis [9-10].
Several studies have already shown greater prevalence of lipo-
edema than it was previously suggested. Lipoedema affects
11-19% of females [2]. The estimated frequency of lipoedema
in the general population varies between 0.06% and 19% de-
pending on the study [2, 11-13]. However, typical symptoms
of lipoedema are common among young women. First symp-
toms appear already in puberty or childhood (57.1-64.2% of
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cases) [5, 14]. Also, a study of 209 patients with lipoedema
showed that symptoms typically appear around age 16 [4].
In another, 70% of women with lipoedema experienced onset
before age 30, but unfortunately only 1.6% were diagnosed
earlier by a healthcare professional [3]. Furthermore, cases
of lipoedema occurring in children have also been recorded
[15-16].

Diagnosis is usually made in middle-aged women,
although first symptoms can manifest in puberty, which sug-
gest a hormonal basis of lipoedema [4]. In the literature, there
are only a few reported cases of male patients with lipoedema
and all of them had a medical history of hyperestrogenemia
and hypotestosteronemia [6].

Pathogenesis

The pathophysiology of lipoedema remains unexplained,
although some factors such as hormones, genetic predisposi-
tion, impaired sympathetic system, and vasculature may play
an essential role [17]. Estrogens regulate adipogenesis and
adipocyte lipid deposition by metabolic signaling. Their ex-
cess may form increased adipose depot mass. The fact that li-
poedema often appears in phases of hormonal change such as
puberty, pregnancy or menopause confirms this theory [10].
According to the literature, family history of lipoedema var-
ies between 16% and 64% [6, 10, 15]. The familial character
of lipoedema was confirmed by revealing the mutation of
the gene AKR1C1, which is responsible for the progesterone
metabolism, although it is present in obese women or with
lipoedema [15, 17-18]. Vessel microangiopathy and lym-
phatic vessel disfunction are suggested to be typical for li-
poedema. Pathological changes in the vessels’ structure con-
duct excess accumulation fluid in the subcutaneous adipose
tissue, causing remodeling, adipose oedema and hematoma
due to increased permeability. All of these processes decrease
blood flow in subcutaneous adipose tissue, causing inflamma-
tion, hypoxia and formation of fibrotic lesions, which patients
may perceive as pain [3].

Symptoms and classification

The typical localization of lipoedema adipose tissue is
the gynoid region. In 97% cases it involves the hips, buttocks,
thighs, and lower legs; only 3% is located in the upper extrem-
ities [8]. Almost all the symptoms reported by patients involve
feet. Complaints apply to unpleasant sensations of heaviness
and compression due to orthostatic oedema. The oedema in-
creases during the day (also due to warmth and exercise) and
there is no specific factor that could reduce its intensity [6, 9].
Concerning microangiopathy, patients bruise easily and their
subcutaneous capillaries might be dilated [19]. Another car-
dinal sign is the daily pain (usually described as moderate to
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severe), which is responsible for reduced quality of life (QoL)
and impaired mobility [3]. Pain might be associated with lipo-
edema adipose tissue, but also with joints and osteoarthri-
tis due to increased body mass. Women with lipoedema are
at a high risk of eating disorders, depression and other psy-
chological complaints. Misdiagnosis and stigmatization cause
mental conditions, it highlights the importance of distinguish-
ing these two conditions. Nowadays, lipoedema is not linked
to any metabolic diseases, although obesity may appear and
influence the lipoedema subcutaneous adipose tissue [20].

Based on body distribution of adipose tissue, 5 types of
lipoedema were determined by Amato et al. In stage | it is
located only around the pelvis, hips and buttocks (the ‘saddle
bag’ phenomenon), whereas in stage Il it is present in the area
from hips to knees, with the formation of folds of fat around
the inner side of the knee. Stage Il involves the region from
hips to ankles, while in the IV stage, adipose edema is con-
centrated in the arms. The rarest is stage V, which requires
involvement of calves [21].

Differential diagnosis

Although there are no specific diagnostic tests or markers
that help diagnose lipoedema, some studies highlight the im-
portance of adipose tissue-resident mesenchymal stem cells
morphology in lipoedema subcutaneous adipose tissue [22].

Before confirmation of any molecular marker, identification of
the condition requires the exclusion of other diseases charac-
terizing oedema and deposition of fat tissue in the lower ex-
tremities [9, 15]. Clinicians should always consider localization
of symptoms (bilaterally or unilateral). Furthermore, the pres-
ence of the Stemmer sign (the examiner pinches the dorsal
skin proximal to the metatarsophalangeal joint of the second
toe, or metacarpophalangeal joint of the second finger; the
sign is positive if the examiner cannot create a fold of pinched
skin) enables distinguishing lipoedema from lymphatic ede-
ma (lymphedema) and chronic venous insufficiency [8, 23].
Lipoedema typically spares the hands and feet, thus most
patients have a negative Stemmer sign. However, a positive
Stemmer sign does not rule out lipoedema and suggests the
presence of concomitant lymphedema. If both conditions
are present, the diagnosis is lipo-lymphedema. Another im-
portant symptom is pain (present also in Dercum’s disease
(adiposis dolorosa): multiple painful fatty tumors (lipomas),
generalized obesity (usually in menopausal age), weakness,
fatigue, mental disturbances (including emotional instability,
depression) and central nervous system disfunction (e.g. epi-
lepsy, confusion and dementia) [6, 8, 24]. The absence of pain
and oedema, but with the presence of increased symmetrical
subcutaneous fat deposits in women is associated with lipo-
hypertrophy [8-9]. The differential diagnosis is presented in
Table 1.

Table 1. Differential diagnosis of lipoedema, lymphedema, lipohypertrophy, obesity and Dercum’s disease

Female Female (mainly in
Sex Female Female and male Female menopausal age)
and male
and male
Family histor Common in primar Flslblz; vy s
Y. Y| common P Y| Possible Common | data about familial
positivity lymphedema
occurence
Symmetry Present ESENIE [0 26T Present Present In familial cases
lymphedema
Involvement
of feet Absent Present Absent Present Present
Absent (present
Edema on early stages) Present Absent Absent Absent
Tenderness Present Absent Absent Absent Absent
Response None None None Excellent | None
to diet
Pain Present Absent Absent Absent Ch_ronlc UL ZEE
pain of masses




Diagnostic steps
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¢ detailed medical history (medical/surgical/family history,
impact on daily living, mobility, personal relationships,

The diagnosis of lipoedema is based on clinical findings work, emotional state),
and exclusion criteria. First data was published in 1951 by e extent, distribution and severity of adipose tissue en-
Wold et al. and in 2017 was extended by Halk and Damstra largement,
in the form of guidelines (Table 2) [25-26]. Based on the 2017 e skin assessment,
guidelines by Wounds UK and others, the key steps in the as- e vascular assessment,
sessment of a patient with suspected lipoedema are: e pain (measured with the numerical rating scale (NRS),

visual analogue scale (VAS) or the Schmeller question-
naire),

Table 2. Diagnosis of lipoedema, table created based on Dutch guidelines [20]

Anamnesis (A) (Criteria by Wold et. al.)

1 Disproportionate fat distribution
2 No/limited influence of weight loss on disproportionate fat distribution
A 3 Easily bruised/in pain
4 Sensitivity to touch/ fatigue in extremities
5 No reduction of pain when raising extremities
Upper leg
6 Disproportionate fat distribution
B
7 Circularly thickened cutaneous fat layer
Lower leg
8 Proximal thickening of subcutaneous fat layer
C
9 Distal thickened of subcutaneous fat, accompanied by slender instep (cuff-sign)
Upper arm
10 Significantly thickened subcutaneous fat layer in comparison with vicinity
D
11 Sudden stop at elbow
Lower arm
E 12 Thickened subcutaneous fat, accompanied by slender back of hand (cuff-sign)
Extra criteria
13 Pain when applying bi-manual palpation
F
14 Distal fat tiss ue tendrils of the knee (popliteus)

Diagnosis of lipoedema is certain when present: A1+A2+A3+A4+A5 PLUS ((B6+B7) or (C8+C9) or (D10+D11) or E12). In the case of absen-
ce of at most two of these five criteria (A to E), the presence of extra criteria F13 or F14 also assures the diagnosis of lipoedema [20].
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* mobility and gait,

e dietary assessment,

e assessment of comorbidities,

e psychosocial assessment (there is a need for a validated
survey),

e quality of life (SF-36 questionnaires),

¢ understanding of disease and expectations of treatment
outcomes.

Proper physical examination includes evaluation of typi-
cal signs of lipoedema such as subcutaneous tissue enlarge-
ment, cuffing (braceleting) at the ankles/wrists, loss of the
concave spaces on either side of the Achilles tendon, bruising,
altered skin appearance, temperature and texture, abnormal
gait and limited mobility, negative Stemmer’s sign and pitting
oedema. It must be highlighted that there are no specific di-
agnostic tests for lipoedema. Hence, we must exclude other
diagnoses based on routine blood tests (urea, electrolytes,
full blood count, thyroid function tests, liver, renal function
tests, plasma proteins, brain natriuretic peptide, glucose, lipid
profiles and insulin resistance) [10-11]. Imaging investigations
such as ultrasound scans, magnetic resonance imaging scans
or computed tomography may play a role if the diagnosis is
uncertain.

Decisions about further management should be made by
an interdisciplinary team. Depending on the needs, such team
should consist of a clinician specializing in lipoedema/lymph-
oedema, physiotherapist, occupational therapist, dietitian,
podiatrist, pain specialist, vascular specialist, diabetologist,
psychologist, plastic surgeon or bariatric surgeon [27].

Imaging

Marshall and Schwahn-Schreiber first proposed an ultra-
sound-based classification for lipoedema diagnosis based on
specific cut-off values of the dermis thickness and subcutane-
ous tissue measurements 6 to 8 cm proximal the medial mal-

leolus: average measurement for women without lipoedema
(2.1 mm), lipohyperplasia or mild lipoedema (12 to 15 mm),
moderate lipoedema (15 to 20 mm), indisputable lipoedema
(> 20 mm) and severe lipoedema (> 30 mm) [21, 23, 28-29].
Later, Amato et al. described easy-to-obtain ultrasound mea-
surements with the extension of Marshall’s assessment. They
suggested evaluating lipoedema at more locations: thigh,
pretibial, lateral leg, medial malleolus, and anteromedial re-
gion of the proximal leg with typical fat deposition for more
precise investigation in the future (Table 3) [21].

Subcutaneous adipose tissue and skin can be likewise
examined by computed tomography (CT) and/or magnetic
resonance imaging (MRI) [10]. CT can be used to differentiate
lipoedema from lymphedema. The presence of subcutaneous
fluid accumulation, the honeycomb pattern and muscle en-
largement do not occur in lipoedema and therefore confirm
the suspicion of ymphedema [8]. MRl is suggested to evaluate
lymphatic circulation or to distinguish lipoedema from obesi-
ty (examination of subcutaneous fat accumulation) [11, 17].
Non-tracer-based MR lymphangiography evaluates elevated
atrial and lymphatic insufficiency in lower extremities [17].
Because of significant changes in body composition present-
ed by patients with lipoedema, bioimpedance and dual-ener-
gy X-ray absorptiometry (DXA) are supposed to be diagnostic
tools. In some studies, DXA was used to estimate torso and leg
fat in comparison to total body mass. In lipoedema fat tissue
is mainly localized in lower parts [30]. Alternatively, dysfunc-
tion of the lymphatic system might be evaluated by functional
tests: lymphoscintigraphy, lymphography or fluorescence mi-
crolymphography [10, 17].

Follow-up
Follow-up should include measurement of the body mass

index (BMI), waist-hip ratio, waist-height ratio, limb measure-
ments of circumference and volume, and daily activity index.

Table 3. Optimal cut-off values for the clinical diagnosis of lipoedema using ultrasound suggested by Amato (estimated by Youden

index) — an extension of Marshall assessment

Location of the lipedema

evaluation point

Optimal cut-off values for the
clinical diagnosis of lipedema [mm]

Optimal cut-off values for the
clinical diagnosis of lipedema [mm]

- right leg - left leg
Thigh thickness 19.5 17.9
Lateral leg thickness 8.9 8.4
Pretibial region thickness 11.6 11.8
Supramalleolar thickness 7.1 7.0




Furthermore, the VAS or the Schmeller questionnaire can
help track the changes in the patient’s pain perception [6, 10].
DXA may be performed [16, 31-32]. Follow-up plays a crucial
role in further management and in choice of the proper treat-
ment [6].

Possible treatment options

The main aim of lipoedema treatment is the reduction
of symptom severity, prevention of impaired functioning and
progression of disease. The therapeutic approach is also fo-
cused on factors such as obesity and venous insufficiency and
goals such as educating patients about the nature of lipoede-
ma, treatment options and possible impact of a patient on
the disease [6, 9-10] The role of weight control and appropri-
ate dietary modifications should be emphasized [6, 10, 19].
An algorithm of potential diagnostic and therapeutic work-up
for patients with suspected lipoedema was proposed by Buso
et al. [6]. It highlighted the role of conservative treatment
based on information, education, a multidisciplinary approach
to encourage an active lifestyle, elastic compression stocking,
decongestive lymphatic therapy (DLT) and complex deconges-
tive therapy (CDT, more details below). If these methods are
not effective after follow-up, surgical methods such as tumes-
cent liposuction or lipectomy should be considered [6, 33-34].

Medicaments

The role of pharmacological treatment in lipoedema has
not been explained yet. Favorable results can be obtained
with beta-adrenergic agonists, corticosteroids, diuretics, fla-
vonoids and selenium [6, 19, 35].

Complex decongestive therapy

CDT is a part of conservative treatment which reduces
pain and discomfort in the extremities. It consists of manual
lymph drainage (MLD) associated with multilayered and mul-
ticomponent compression bandaging, meticulous skin care
and physical exercise [6, 11]. MLD reduces the load of lymph
stasis on the limb by directing the lymph into the non-edem-
atous part. It can be combined with intermittent pneumatic
compression (IPC) which improves venous flow and reduces
edema [11, 17]. However, it is important to apply only mild
pressure of IPC in the treatment of lipoedema, considering
subsiding superficial lymphatic vessels [10].

Surgery
Surgery is the second line treatment. When symptoms are

worsening and affecting the patient’s QoL, two options can
be considered: liposuction and lipectomy [6, 10, 33, 36-37].
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Those two methods result in better outcomes because of
less lymphatic tissue damage than in traditional techniques
[19, 37-38]. Although liposuction cannot cure lipoedema, it
results in decrease in symptoms such as pain and tendency to
swell as well as improves the patient’s mobility and well-be-
ing. Furthermore, it is safe, usually without late complications
[9, 37, 39]. Unfortunately, liposuction usually requires multi-
ple sessions related to the extensiveness of adipose tissue that
should be removed. Compared to lipectomy, it is performed
in the early stages of lipoedema and prevents clinical progres-
sion [9, 36]. Advanced stages of lipoedema with accompanying
lymphedema usually require surgical debulking due to the pres-
ence of multiple fibrotic tissue [10]. Patients with early stages
should use a postoperative compression garment for at least
2-3 months to manage postoperative edema, whereas those
with advanced stages even for the rest of their life [18, 36].

Quality of life

At this time there are no established guidelines for the
psychological care of patients with lipoedema, and there is
a lack of data on the most frequently used diagnostic tools
or treatments. However, with the growing focus on mental
health, this matter should be explored in future research.

Dudek et al. conducted a survey among 130 Polish wom-
en aged 22 to 73 with lipoedema and found that 98 of them
(75.38%) experienced varying degrees of depression, which
depended on the intensity of lipoedema symptoms such as leg
pain, heaviness, swelling, bruising, muscle and joint pain [5].
The respondents reported elevated levels of depressive
symptoms and reduced QoL across various domains, includ-
ing physical and psychological health, social relationships
and even environment [5]. Another study by Dudek et al. has
shown the importance of addressing appearance-related dis-
tress in patients with lipoedema [32]. Other studies have also
emphasized the impact of this disease on mental health and
Qol [4, 40] with a holistic approach. Additionally, confusion
between lipoedema and obesity or dietary and lifestyle mis-
takes can further compound the issue [19].

The final diagnosis of lipoedema brings a relief for some
patients, although younger women typically responded to
the diagnosis with reduced well-being [7]. Specifically, these
women often felt helpless, knowing that treatment might not
alleviate their symptoms to the extent they hoped, leading
to anxiety and even self-loathing [7, 41]. Regarding the in-
convenience associated with the disease, women mentioned
difficulties in finding properly fitting clothing [7, 12]. When
assessing the level of life satisfaction, more than half of them
rated their life satisfaction as low, and 59 individuals (60.1%)
reported being dissatisfied or very dissatisfied [5].

In a Dutch study conducted in 2018 by Romejn et al., the
Qol of lipoedema patients was analyzed using EQ-5D-3L and
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RAND-36 questionnaires, both used to evaluate health-relat-
ed QoL [8]. Among lipoedema patients, the average EQ-5D-
-3Lindex was 66.1/100, while the average score for the Dutch
population was 85/100. Additionally, the RAND-36 score for
lipoedema patients was 59.3/100, compared to the Dutch
population’s average score of 74.9/100 [14]. Another chal-
lenge is difficulty in forming romantic relationships because
patients often feel ashamed of their bodies [7].

Aesthetic issues (complexes) regarding the appearance
and disproportion of the body may coexist with lipoedema,
e.g. the problem of fat loss from the limb extremities area,
a general feeling of discomfort (not accepting one’s own body,
covering legs), reduced self-confidence, lowered self-esteem,
disliking oneself, feeling of heavy lower extremities, problems
with choosing the right size of clothes, the shame of showing
lower limbs [1, 7, 19, 41-42].

It is noteworthy that limited research is focused specifical-
ly on lipoedema among young women in their 20s and early
30s [7].

Lipoedema is a complex disease, which despite the in-
creased amount of information about it, still remains an
underestimated health problem [19]. Recent studies have
increasingly shed light on the psychological aspect of lipoede-
ma [5, 7]. Women often perceive themselves as overweight
and try to improve their body’s appearance through restric-
tive diets and exercise which unfortunately cannot reduce
the fatty swelling in areas affected by lipoedema [31, 41]. On
the contrary, the achieved weight loss further underlines the
disproportions of patient’s body [42]. The ineffectiveness of
these measures reduces self-confidence and sense of self-
worth [19, 41].

Most patients had relatives with lipoedema, therefore
the hereditary basis of lipoedema is also being discussed more
and more frequently [4]. In a genome-wide association study
(GWAS) conducted by Yann C. Klimentidis et al., 18 loci across
the genome were identified as potential genetic risk factors
for lipoedema. Two of these loci (VEGFA and GRB14-COBLLI)
were successfully replicated in another study with clinical-
ly diagnosed lipoedema cases. These findings could be the
background for future studies about prevention strategies or
treatment [1].

As revealed by Christoffersen and Tennfjord, awareness of
lipoedema is limited not only among patients but also among
healthcare professionals in Norway [7]. Moreover, in that
study women between 21 and 47 years of age experienced
stigmatization by healthcare workers (felt perceived as lazy
and believed that their health problem was being dismissed).
Stigmatization of lipoedema patients is widespread in all as-

pects of life, and patients are often blamed for their condition
and health status. It is worth noting that lipoedema is often
misdiagnosed as lymphedema, leading patients to pursue
ineffective treatment [7, 12]. These studies highlight a lack
of awareness about lipoedema among medical profession-
als and there is limited research on its occurrence in young
people beyond what has been mentioned. A study by Dudek
et. al. shows that only 44.9% of participants were diagnosed
with lipoedema by medical health professionals [5]. Another
study found that a mean time from the first symptoms to the
diagnosis was 10-15 years [4]. Thus, it is crucial for medical
professionals (e.g. doctors, nurses, physiotherapists, dieti-
tians and students) to gain knowledge and awareness about
lipoedema more rapidly.

However, also differential diagnosis is a challenge, as up
to 15-17% of women treated for lymphedema at that time
had lipoedema [13]. Fortunately, awareness and knowledge
of lipoedema have been increasing. Nowadays we can use
the ultrasound criteria for diagnosis [21]. Furthermore, in the
United States in 2021 Herbst et al. developed and published
a standard of care for lipoedema [18]. In 2018 the diagnosis
of lipoedema was included in the 11" version of International
Classification of Diseases 11 (code EF02.2) [43]. The financial
burden of lipoedema has not been estimated yet. Treating pa-
tients with lipoedema can be very expensive due to the need
for a comprehensive approach that includes not only the
causal treatment but also the support of multiple specialists.

Lipoedema often co-occurs with various other diseases,
including obesity, as well as heart and vascular complications
(for example venous varicose and secondary lymphedema)
[14, 18, 44] These comorbidities can further exacerbate symp-
toms and negative impact on QoL [3, 14]. Moreover, hormon-
al alterations may play a significant role in the development
and progression of lipoedema which frequently coexists with
hypothyroidism, diabetes mellitus or sexual hormonal im-
balances [1]. Numerous studies have shown that lipoedema
can be also influenced by hormonal factors such as the use of
contraception, menopause, puberty or pregnancy [2]. Further
research in this area is needed to explore lipoedema’s associ-
ation with other chronic diseases.

Lipoedema affects patients’ life clinically, psychologically
and economically. Lipoedema is probably underdiagnosed
and more studies are needed to reveal its prevalence, par-
ticularly among young women and teenagers. It is crucial to
define the pathophysiology of lipoedema and find accurate,
easily-available diagnostic markers. Clinical trials could help
establish causal treatment. We need a holistic approach (with
psychological support) to patients with lipoedema, standard-
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ization of patient care, improved differential diagnosis and Conflict of interests
awareness, not only among patients, but also in the training

of future healthcare professionals. Promoting awareness (e.g. None.

via the internet and social media) can contribute to increased

self-acceptance among patients with lipoedema [5, 42].

None.
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