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M E D I C I N E

Pathophysiology
The cause of lipedema is still unexplained. There are 
various hypotheses about its pathophysiology (Figure 
2).

As the condition has repeatedly been described in 
familial clusters, a genetic predisposition is assumed 
(9, e1, e9). As many as 60% of patients have an af-
fected first-degree relative (3, 10, e9, e10). Analyses 
of familial clusters suggest an autosomal dominant in-
heritance pattern with incomplete penetrance (11, 12, 
e11).

As lipedema usually first manifests itself in 
 periods of hormonal change, it is generally thought to 
be estrogen-mediated (13). Despite the autosomal 
dominant inheritance pattern suggested by pedigree 
analyses, it has been proposed that the disorder results 
from a polygenically mediated change in the pattern of 
distribution of alpha- and beta-estrogen receptors (ER) 
in the white fatty tissue of affected areas (ER-α 
 expression ↓, ER-β expression ↑) (13, 14, e12).

It is not yet entirely clear whether, in lipedema, the 
subcutaneous fat cells become more numerous (hy-
perplasia) (15–17, e13, e14) or merely larger in size 
(hypertrophy) (15, e15).

Cytobiological and protein-expression studies on 
lipo-aspirates taken from lipedema patients suggest 
that the disorder mainly arises through changes in the 
initial steps of cell differentiation in adipogenesis (15, 
16, 18–20).

Another pathophysiological hypothesis involves 
primary microvascular dysfunction in the lymphatic 
and blood capillaries (21, 22). This, in turn, is thought 
to be due to a hypoxic stimulus brought about by 
 excessive expansion of adipose tissue, leading to en-
dothelial dysfunction, and thereby to increased angio-
genesis; alternatively, it may be due to a mechanical 
disturbance of lymph drainage (13, 17, 23, e16, e17). 
Capillary damage is also a proposed cause of the ob-
served increased tendency to form hematomas and 
petechiae (21, 24).

Increased capillary permeability leads to shifting of 
protein into the extracellular compartment (“capillary  
leak”) and thereby to tissue edema. At first, the 
 additional fluid entering the interstitial space can be 
compensated for by increased lymph drainage. As the 
disorder progresses, however, the capacity of the 
draining lymphatic vessels is exceeded, and high-
 volume insufficiency (e18) results, while the larger 

Figure 1: the staging and typological classification of lipedema

St
ag

es
 o

f l
ip

ed
em

a
Ty

pe
s o

f l
ip

ed
em

a

 1 2 3

I II II IV V

Classification by stage
1) thickened subcutis, soft, with small, palpable 

nodules, skin surface still smooth 
 2) thickened subcutis, soft, some larger nodules, 

skin surface uneven 
3) thickened subcutis, hardened, with large 

 nodules, disfiguring fat deposition

Classification by morphology

II) thigh  III) entire lower limb  IV) arm* V) legI) buttock

* Type IV is often associated with type II or III.
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• 10% der weiblichen 
Bevölkerung!!!

• 60% Familienmitglied 1°

• autosomal dominant mit 
inkompletter 
Durchdringung?

• Östrogen mediiert?

•Mehr oder größere
Fettzellen?

• Primär 
lymphatisch/mikrovaskulär?
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3, markedly thickened and indurated) and in the find-
ings on palpation:
● stage I: small nodules, reversible edema
● stage II: walnut-sized nodules, reversible or 

irreversible edema
● stage III: disfiguring fat deposits, macronodular 

changes, with accompanying lymphedema, poten-
tially Stemmer sign positive (e29).

The symptoms and subjective degree of suffering are
not necessarily correlated with the disease stage (5).

Standardized anthropometric measurements should 
be a part of routine clinical follow-up, both to assess 
the spontaneous course of the disorder and to monitor 
its response to treatment: body weight, body-mass 
index (BMI), waist-to-hip ratio (WHR), waist-to-
height ratio (WHtR), and the circumference and 
volume of the limbs. The BMI is of limited utility in 
distinguishing lipedema from obesity (11, 25, e24). 

Moreover, pain perception should be assessed at 
regular intervals, with, e.g., the Visual Analog Scale 
(VAS) and the Schmeller questionnaire (e30). An 
index of daily activity should also be documented,
e.g., by the step-counting app of the patient’s mobile 
telephone (5).

The tissue tenderness that is characteristic of lipedema
can be checked with the pinch test, which is often felt as 
very unpleasant in the affected areas but causes no pain
elsewhere. Increased capillary fragility manifests itself in 
spontaneous hematoma formation. There is no need, in 

routine clinical practice, to document this further with any
special measuring instruments or stress tests (e31–e33).

Laboratory tests
Renal and hepatic dysfunction, hypothyroidism (possibly 
subclinical), pathological lipid profiles, and insulin 
 resistance should be ruled out by laboratory testing. Any 
hormonal or edema-promoting disturbances that are found 
should be treated, although no evidence yet indicates a 
benefit of such treatment with respect to the severity or 
course of lipedema (1).

Ancillary diagnostic testing
Diagnostic procedures that require special equipment 
are used only to rule out competing elements of the dif-
ferential diagnosis; they play no established role in the 
routine evaluation of lipedema (3, 12, 27, e34, e35).

 The skin and subcutaneous tissue can be studied 
qualitatively and quantitatively with ultrasonography 
(e36–e38), computed tomography (e39, e40), or 
 magnetic resonance imaging (e41, e42).

Structural and functional evaluation of the 
 lymphatic system with tests such as indirect 
 lymphography (22, e43, e44), fluorescence micro-
lymphography (21, e45), functional lymphatic 
 scintigraphy (22, e9, e19, e21, e23, e46), and 
 magnetic resonance lymphangiography (e47) does 
not reveal any specific or pathognomonic findings of 
lipedema.
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FIGURE 2 Hypotheses about
pathogenesis
►Note: the etiology

of lipedema has
not yet been 
 conclusively 
 determined.

The figure depicts a
number of  possible
hypotheses about 
its pathogenesis. 
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lymphatic vessels remain intact (e9, e19, e20). 
Quantitative lymphatic scintigraphy has revealed 
early and, in part, stage-dependent disturbances of 
lymphatic transport capacity (e21, e22), as well as in-
itially increased lymphatic transport (e23).

The effect of capillary hyperpermability is in-
creased by pathological abnormalities in large blood 
vessels. Stiffness of the aorta, which has been de-
scribed in patients with lymphedema, might promote 
premature vascular remodeling and local hyperten-
sion (13, e16). Moreover, there is also dysregulation 
of the veno-arterial reflex (VAR), which protects the 
capillary bed from locally elevated hydrostatic 
 pressure by constriction of the arterioles (17). This, 
combined with the capillary leak due to micro -
angiopathy, promotes the formation of edema and 
 hematoma. 

The increased perception of pain that typifies 
 lipedema has been attributed to dysregulation of 
locoregional sensory nerve fibers through an inflam-
matory mechanism. This hypothesis is based on 
single case reports; there are no valid data showing a 
significant increase of pro-inflammatory markers in 
patients with lipedema (15, e24–25). Disordered pain 
perception seems unlikely to be due to mechanical 
compression of nerve fibers by the expanding mass of 
fatty tissue and tissue edema, as there is no such dis-
turbance in other types of lipohypertrophy or lymphede-
ma (10).

The advanced stages of lipedema are associated with 
various sequelae. A fluid load exceeding the capacity of 
the lymphatic system can cause secondary lymphedema 
(“lipo-lymphedema”) in any stage of the disease (12). 
Mechanical irritation from large fatty deposits near the 
joints can macerate the skin; such deposits on the thighs 
and around the knee joints can also interfere with  normal gait and cause secondary arthritis (5). Further 
secondary effects include the emotional disturbance and 
lessened self-esteem that result from an appearance that 
falls short of the contemporary ideal of beauty (e7, e26).

Diagnostic evaluation
The diagnosis is generally made on clinical grounds 
after the exclusion of competing diagnoses. As the 
presenting manifestations of lipedema are hetero -
geneous, the diagnosis should be confirmed by an ex-
perienced lymphologist in doubtful cases. The basic 
diagnostic evaluation consists of history-taking, inspec-
tion, and palpation, with particular attention to the 
manifestations listed in the Box. The clinical constel-
lation of the major manifestations of the disorder 
 appearing together—tissue tenderness, a feeling of 
tightness, and an excessive tendency toward hematoma 
formation, with worsening symptoms over the course 
of the day, in a patient with a bilaterally symmetrical, 
disproportionate proliferation of fatty tissue on the 
limbs but not on the hands/feet—points toward the di-
agnosis of lipedema. Thus, the history obtained from 
the patient is a major factor in the establishment of the 
correct diagnosis. 

Persons suffering from lipedema often have a 
 positive family history of the disorder. The physician 
taking the history of the present illness must also ask, 
in particular, about the time of onset of the initial 
manifestations and progression in the intervening 
time. 

The onset of lipedema is typically triggered by 
 hormonal changes (puberty, pregnancy, menopause); 
this helps in the differentiation of lipedema from 
simple obesity. The distinction can be difficult to 
draw, as these entities often appear together and the 
clinical picture can vary (Table) (25). Even in an 
obese person, however, the characteristic symptoms 
of pain, a feeling of tightness, and a tendency toward 
bruising (hematoma formation) indicate that lipedema 
is present as well (Box). Sometimes lipedema is un-
masked only after successful bariatric surgery for 
obesity, when, after marked weight loss, a persistent 
abnormal pattern of fat distribution reveals itself that 
is typical of lipedema (26, e27).

The physician taking the history must also 
 routinely inquire about the commonly associated 
 psychiatric comorbidities, so that early treatment of 
these can be initiated where necessary (e28).

Clinical examination
The three stages of the disease are characterized by pro-
gressive changes in the structure of the skin surface 
(stage I, smooth; stage II, uneven or corrugated; stage 

BOX

Clinical criteria for the diagnosis of 
 lipedema
● bilateral, symmetrical, disproportionate fatty tissue 

 hypertrophy on the limbs 
● sparing of the hands and feet (cuff phenomenon)
● approximately 30% involvement of the arms
● negative Stemmer sign*
● a feeling of heaviness and tension in the affected limbs
● pain on pressure and touch
● marked tendency to form hematomas
● stable limb circumference with weight reduction or 

 caloric restriction 
● worsening of symptoms over the course of the day
● telangiectases and visible vascular markings around fat 

deposits 
● hypothermia of the skin

*positive Stemmer sign (in case of secondary lymphedema): the skin fold 
between the second and third toe is thickened and cannot be lifted
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Pathophysiology
The cause of lipedema is still unexplained. There are 
various hypotheses about its pathophysiology (Figure 
2).

As the condition has repeatedly been described in 
familial clusters, a genetic predisposition is assumed 
(9, e1, e9). As many as 60% of patients have an af-
fected first-degree relative (3, 10, e9, e10). Analyses 
of familial clusters suggest an autosomal dominant in-
heritance pattern with incomplete penetrance (11, 12, 
e11).

As lipedema usually first manifests itself in 
 periods of hormonal change, it is generally thought to 
be estrogen-mediated (13). Despite the autosomal 
dominant inheritance pattern suggested by pedigree 
analyses, it has been proposed that the disorder results 
from a polygenically mediated change in the pattern of 
distribution of alpha- and beta-estrogen receptors (ER) 
in the white fatty tissue of affected areas (ER-α 
 expression ↓, ER-β expression ↑) (13, 14, e12).

It is not yet entirely clear whether, in lipedema, the 
subcutaneous fat cells become more numerous (hy-
perplasia) (15–17, e13, e14) or merely larger in size 
(hypertrophy) (15, e15).

Cytobiological and protein-expression studies on 
lipo-aspirates taken from lipedema patients suggest 
that the disorder mainly arises through changes in the 
initial steps of cell differentiation in adipogenesis (15, 
16, 18–20).

Another pathophysiological hypothesis involves 
primary microvascular dysfunction in the lymphatic 
and blood capillaries (21, 22). This, in turn, is thought 
to be due to a hypoxic stimulus brought about by 
 excessive expansion of adipose tissue, leading to en-
dothelial dysfunction, and thereby to increased angio-
genesis; alternatively, it may be due to a mechanical 
disturbance of lymph drainage (13, 17, 23, e16, e17). 
Capillary damage is also a proposed cause of the ob-
served increased tendency to form hematomas and 
petechiae (21, 24).

Increased capillary permeability leads to shifting of 
protein into the extracellular compartment (“capillary  
leak”) and thereby to tissue edema. At first, the 
 additional fluid entering the interstitial space can be 
compensated for by increased lymph drainage. As the 
disorder progresses, however, the capacity of the 
draining lymphatic vessels is exceeded, and high-
 volume insufficiency (e18) results, while the larger 

Figure 1: the staging and typological classification of lipedema
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Lipödem - Hautveränderungen

https://dermnetnz.org/topics/lipoedema-definition-and-pathogenesisx
https://www.sigvaris.com/en-ch/expertise/condition/lipedema

https://dermnetnz.org/topics/lipoedema-definition-and-pathogenesisx
https://www.sigvaris.com/en-ch/expertise/condition/lipedema
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Probleme hinsichtlich Wundheilung

• Adipositas

• Chronische Entzündung

• Wundheilungsprobleme ähnlich wie bei Lymphödem/Adipositas

• Hautveränderungen 
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prescription and referral as necessary:

● dietary counseling

● pain therapy

● physiotherapy

● psychotherapy

● dermatology

The lymphologist/phlebologist/angiologist confirms the diagnosis 

● further (ancillary) diagnostic testing for differential diagnoses:

 – obesity

 – lymphedema

 – chronic venous insufficiency

● comprehensive physical examination

 – objective description of morphology/Stemmer sign

 – body weight/height/BMI/waist-to-hip ratio/waist-to-height ratio

 – assessment of pain/general mobility/psychological manifestations

Stage I
● smooth skin surface

● evenly thickened, homogeneous 

subcutis with small nodules 

● reversible edema (raising the limb)

● circadian rhythmicity

Stages I–II
● reimbursement must generally be decided upon by the 

 insurance carrier on an individual, case-by-case basis 

● submission of an application for reimbursement 

Stage II
● uneven, corrugated skin surface

● nodular structures in thickened subcutis

● reversible or irreversible edema

● moderate to severe fibrosis

● circadian rhythmicity

Complex decongestive therapy
● sport and exercise therapy

● skin care

● regular manual lymph drainage (MLD)

● provision of custom-made, flat-knitted compression wear of class II–III 

in stage III: initial treatment with multilayered compression dressings before fitting of 

 compression wear

Stage III
● BMI <35 kg/m²: reimbursable 

● BMI >35 kg/m²: accompanying guideline-based treatment of 

obesity is required 

● BMI >40 kg/m²: the procedure should not be performed, the 

treatment of obesity has priority

The patient presents with painful, disproportionate increase of limb size

FIGURE 3 Treatment 
 algorithm 
 interdisciplinary 

treatment of pa-

tients with lipedema 

in Germany

Staging

Basic measures
● acceptance of the disease ● sport and exercise therapy ● skin care 

● patient education ● opportunity to take part in self-help groups ● weight management

● lifestyle adaptation ● obesity treatment (interdisciplinary) as needed ● diet modification

Regular follow-up of the patient by the therapist, with the following goals:
● alleviation of pain ● increased mobility and activity ● acceptance of the disease

● reduction of edema ● weight control ● improved disease management

● reduction of hematoma-forming tendency ● adequate skin care ● reduction of psychosocial    symptoms

At least 6 months of ineffective conservative treatment
● critical reevaluation of treatments and compliance to date by the lymphologist/phlebologist/angiologist

● recommendation of and referral for surgery by the treating lymphologist/phlebologist/angiologist

● preoperative psychological evaluation as indicated

Specialized center for lipedema surgery 
(plastic surgery board certification or demonstration of qualification according to G-BA criteria)
● determination of indication for lymph-vessel-sparing liposuction with wet technique

● operation under tumescence local anesthesia (TLA) or general anesthesia

 – use of power-assisted, i.e., vibration-assisted systems (PAL) or water-jet-assisted systems (WAL)

 – if the amount of aspirated fat exceeds 3 L, postoperative observation for at least 12 hours

● initiation of basic treatment measures

● initiation of complex decongestive 

therapy

● differential diagnosis

Stage III
● marked increase in size of extremities

● disfiguring fat deposits

● thickened, indurated subcutis with 

macronodular changes 

● marked sclerosis and fibrosis

● often, concomitant lymphedema

Additive measures
● use of intermittent pneumatic 

 compression  devices as needed

● kinesiotaping as needed

The primary care physician makes a provisional diagnosis of lipedema 

● routine laboratory tests (creatinine, electrolytes, TSH, FBS, ASAT)

● personal and family history, comprehensive physical examination

● if lipedema is still suspected, refer to a specialized lymphologist, phlebologist, or 

angiologist who is experienced in the treatment of lipedema 
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Lipödem - Therapieoptionen

• Komplexe Entstauungstherapie und Kompression (II)

§ „nur“ 5-10% Umfangsreduktion

§ Schmerz/Spannungsreduktion

• Gewichtsverlust (BMI>35)

• „Lymph-sparing“ Liposuction

• Keine ästhetische Indikation

• Fokus auf Schmerzen

• Kostenübernahme?




