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Mild symmetrical lipomatosis (plural symmetrical 
lipomatosis, multiple symmetric lipomatosis – MSL), 
also known as Madelung’s disease or Launois-Bensaude 
syndrome is a rare disease of unknown etiology, first de-
scribed by Brodie in 1846, Madelung in 1888, and Launois 
with Bensaude in 1898 [1–3].

Madelung’s disease incidence is 1 : 250000 [4]. Mul-
tiple symmetric lipomatosis occurs mainly in the inhabit-
ants of the Mediterranean area and Eastern Europe, in 
males (male to female ratio is 20 : 1), aged 30–70 years, 
usually in conjunction with a heavy abuse of alcohol (up 
to 90% of cases) [4].

It is often associated with other disease entities – 
liver disease, impaired glucose tolerance, hyperuricemia, 
hypothyroidism, hypertension, and hyperlipidemia [5]. 
Most of the reported cases of this disease occur sporadi-
cally, although family forms with autosomal dominant or 
maternal mitochondrial inheritance formula are known 
[6–9].

The characteristic image of this disease is symmetri-
cal subcutaneous adipose encapsulated tissue accumula-
tion, which is slowly and continuously increasing in the 
neck, the upper part of the upper limb, pelvic rim, back 
and thighs. Two main types of the disease are described 
and classified on the basis of fat distribution: type I 
where lipomas gather around the neck, supraclavicular 
area and around the shoulder – giving the image of Mad-
elung’s collar or a pseudo-athletic figure, in type II fatty 
tissue develops under the skin evenly giving a picture of 
simple obesity with excessive fat deposits in the vicinity of 
the back, shoulders, hips, and upper thighs. Another clas-
sification distinguishes three types of body profiles in pa-
tients with Madelung’s disease; type of cervical location, 
pseudo-athletic and gynecoid (abdomino-iliac) type [10].

The disease most commonly takes a proximal form 
which takes the following areas of the body with the fol-
lowing frequency: the genial area 92.3%, cervical region 
67.7%, shoulder region 54.8%, abdominal 45.2%, chest 
41.9%, thigh and pelvic rim 32.3% [11, 12]. The periph-
eral type mainly locates on both sides at the level of the 
hands, feet and knees, this is definitely a rarer form of 
the disease. The mixed form is described very rarely. The 
specified central type is also engaged primarily around 
the lower torso, and intermediate parts of the legs. Typi-
cally for the Madelung’s disease, the gluteal region and 
shanks are not occupied [13].

Moreover, an unsightly appearance of the changes, 
in some cases lipomas oppress and even infiltrate the 
space of adjacent structures, leading to compression syn-
dromes of the upper respiratory tract – even life-threat-
ening ones, the upper gastrointestinal tract, decreased 
mobility of the cervical spine and in the case of medias-
tinal location, the syndrome of superior vena cava.

The etiology and pathogenesis are not fully under-
stood, among the most plausible theories one should 
mention a catecholamine-dependent lipid metabolism 
defect, mutations in mitochondrial DNA, and the primary 
peripheral neuropathy. In addition, there is evidence indi-
cating that precursors of lipomas may be cells of brown 
adipose tissue.

One alternative hypothesis of the pathogenesis of 
MSL is a defect of brown adipose tissue (BAT), the resi-
due of embryonic origin. The study of biology of fat cells 
in the MSL reveals a catecholamine-dependent defect 
in lipolysis, leading to the accumulation of triglycerides. 
Multiple symmetric lipomatosis adipocytes are capable 
of synthesis of thermogenin uncouple protein 1 (UCP-1), 
which is a selective marker of BAT (located in the mito-
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chondria of BAT). The function of UCP-1 is to generate 
heat without a tremor in the newborn. The MSL fat cells 
are not capable of epinephrine-dependent stimulation of 
UCP-1, so they are unable to consume the accumulated 
fat. Moreover, the lack of stimulation by epinephrine does 
not cause increased synthesis of nitric oxide, which has 
antiproliferative properties, thereby giving rise to an in-
crease in adipose tissue [6, 14].

Madelung’s disease association with mitochondrial 
dysfunction was also shown. The study revealed the dys-
function of mitochondria in diseased tissue fat, irregular-
ities in the functioning of red muscle fibers and increased 
activity of cytochrome C in the respiratory muscles and 
decreased activity of three enzymes of the mitochondrial 
respiratory pathway (complex I – NADH, coenzyme Q10 
reductase, complex III – coenzyme Q10, cytochrome C re-
ductase, complex IV – cytochrome C oxidase). This may 
have an impact on mitochondrial lipid metabolism [15].

There is a connection with excessive alcohol con-
sumption, depending on the source, 90% of cases is as-
sociated with alcohol abuse. The authors suggest that 
chronic alcohol consumption increases lipogenesis and 
reduces lipolysis. In addition, alcohol has a direct effect 
on mitochondrial metabolism and causes premature ag-
ing of mtDNA [16]. A mechanism for reducing the number 
and activity of β-adrenergic receptors seems significant, 
thus reducing the lipolytic processes and increasing lipo-
genesis [14, 17]. Demyelinating alcohol-associated disor-
ders of the peripheral nervous system may have an effect 
on β-adrenergic stimulation [14].

However, a significant part of cases of non-Mediterra-
nean and non-Eastern Europe origin are women and chil-
dren, and men without a history of alcohol abuse, which 
may indicate that alcohol is a factor promoting, rather 
than conditioning the occurrence of MSL [18].

Some researchers postulated that Madelung’s dis-
ease is associated with polyneuropathy and not with 
alcoholism. Neuropathy has a range of sensory, motor 
and autonomic, the clinical manifestation of which may 
be neuropathic ulcers. The related study was performed 
as an analysis of sural nerve biopsies from the point 
of the existence of chronic peripheral neuronal loss, 
and showed no typical lesions for the alcoholic etiology 
– axonal degeneration and demyelination [19]. Dam-
age to peripheral vegetative nerves widely affect the 
β-adrenergic stimulation.

From the histopathological point of view, MSL fat cells 
are smaller than normally present in adipose tissue, sug-
gesting hyperplasia [14]. An increase of so-called tumor 
is also noted as the proliferation index, also described as 
a morphological intermediate form between lipoma and 
liposarcoma [7]. Isolated adipocytes have increased lipo-
protein lipase activity, while pointing out to the defect of 
lipolysis stimulated by adrenergic receptors. The pathway 
of cAMP-dependent stimulation is maintained, which in-
dicates a defect at the level of cellular receptors [19].

A 42-year-old patient came to the Department due to 
cervical disease manifestations in the form of so-called 
Madelung’s collar. At the time of admission, the patient 
was 180 cm high and weighed 82 kg. The patient was 
treated successfully by surgery earlier in the Department 
of Plastic, Reconstructive and Aesthetic Surgery of Medi-
cal College in Bydgoszcz in July 2013, because of scrotal 
lesion location, then about 2 kg of fat was removed. The 
results of laboratory tests found elevated levels of total 
cholesterol (281 mg/dl) and triglycerides (755 mg/dl). In 
an interview, hereditary involvement and addictions are 
not reported. At the moment, symmetrical changes are 
present in the abdomen, chin area, cheek and neck. In 
laboratory tests at the time of admission to the Depart-
ment, a slight deviation from the norm in total choles-
terol (233 mg/dl), high-density lipoprotein cholesterol 
(49 mg/dl), low-density lipoprotein cholesterol (151 mg/
dl) and triglycerides (164 mg/dl) was observed. The sur-
gery was performed under general endotracheal anes-
thesia when lying on the back with the head deviation to-
wards the rear. Before surgery, approximately one liter of 
tumescent liquid was prepared – 20 ml of 2% lignocaine,  
1 amp was added to 1000 ml of 0.9% NaCl. Adrenaline at 
a dose of 0.5 mg and 50 ml of 8.4% NaHCO

3
. By a micro-

cut in the midline of the chin, using the multipoint can-
nula, between the muscle and the skin of the neck, the 
patient given approximately 400 ml of fluid with medium 
pressure of about 200 mm Hg. Power assisted liposuc-
tion (PAL) performed with the cutting in the middle of 
the chin and with the symmetrical cuts in the area of the 
mandibular angle using a MicroAire device. A vibrating 
cannula (3 mm) of the “Mercedes type” was used and 
a total of about 400 ml of adipose tissue was sucked. 
Fatty tissue removed was characterized with high den-
sity. Liposuction continued to reduce the “pinch test” 
from the initial results of approximately 4 cm to 1.5 cm. 
After the treatment the patient was applied a pressure 
dressing and soft collar. The postoperative course was 
uneventful. The functional and aesthetic effect was sat-
isfactory to both, the patient and the team. In the next 
stage enucleation of fatty tissues in the cervical and the 
cheek region using PAL is planned (Figures 1 and 2).

The disease can be easily diagnosed because of the 
characteristic changes in the distribution of fat: sym-
metrically, painless, encapsulated with no regression 
despite the use of caloric restrictions [20]. The massive 
symmetric fat deposition causes severe aesthetic distor-
tion around the parotid region – “hamster cheeks”, cervi-
cal region “horse collar” and neck – “buffalo hump” [21].

Madelung’s disease diagnosis is primarily determined 
on the basis of a thorough clinical examination and analy-
sis of the patient’s history. The diagnosis is usually based 
on the characteristic clinical picture, ultrasound, often 
additionally supported by computed tomography (CT) or 
magnetic resonance (MRI). The CT and MRI are useful in 
assessing the distribution of excess fat, ultrasound does 
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not give all the information. Diagnosis should be comple-
mented by a routine chest X-ray that can show abnormal 
symmetrical fatty mass in the mediastinum. The best di-
agnostic tool in the staging of local lesions and the degree 
of infiltration of adjacent tissues is MRI. This examination 
gives a full insight into the changes in local tissues and e.g. 
compression of the trachea, displacement of testis, in rela-
tion to fat mass and location of the vessels. It also offers 
the possibility to exclude any concomitant diseases, inter 
alia tumors [22]. Madelung’s disease is often confused 
with other diseases; symmetrical arrangement of lipomas 
may lead to an erroneous diagnosis of simple obesity. For 
confirmation of the diagnosis, microscopic evaluation of 
the masses is necessary. Histologically, the cells obtained 
from the areas of changes are almost indistinguishable 
from normal adipose tissue, are only slightly smaller and 
multivacuolar [23].

One possible cause of incorrect initial diagnosis of 
this disease is probably the fact that there are no strict 
inclusion criteria as to the location of changes. The most 

significant change for the diagnosis is the simultaneous 
occurrence of lack of capsules along with the location 
recognized as typical [24]. In view of the extended time 
to disease progression, delay in diagnosis and incorrect 
diagnoses are more likely to be in the first phase of the 
disease, when symptoms are not fully visible, until the 
severity of the disease gives a characteristic grotesque 
appearance.

When determining a definitive diagnosis, in the 
differential diagnosis it is important to consider other 
more common disease entities such as simple obesity, 
angiolipoma, neurofibromatosis, capsulated lipomas, 
lipoblastomatosis, hibernoma, congenital infiltrating li-
pomatosis of the face, encephalocraniocutaneus lipoma-
tosis, adiposarcoma and diseases of the salivary glands 
[25]. Lipomatosis of a similar nature is observed in HIV-
positive people, it is associated with taking antiretroviral 
drugs known as protease inhibitors [23]. The differential 
diagnosis should take into account other disease enti-

Figure 1. Patient 42 years old before power assisted liposuction

Figure 2. Patient 42 years old after power assisted liposuction
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ties such as Cushing’s syndrome, lymphomas, Dercum’s 
disease or thyroid disorders [26, 27].

Characteristics of diseases to which attention should 
be paid in the differential diagnosis:
–  Obesity – body mass index (BMI) over 30 or waist-hip 

ratio (WHR) > 0.9 in men, > 0.7 in women, the adipose 
tissue is distributed in a manner typical of sex, for 
males in the abdominal region, in females around the 
iliofemoral region [28].

–  Angiolipoma – capsulated, benign and well-confined tu-
mors with an excessive degree of vascular proliferation. 
They present in the form of painful nodules, usually 
around the elbows and back. The pain usually does not 
respond to painkillers. Histopathology reveals changes, 
encysted benign tumors, consisting of the small-caliber 
vessels with microemboli and the presence of varying 
amounts of mature adipose tissue [29].

–  Neurofibromatosis – subcutaneous nodules composed 
of nerves and fibroblasts, patches of the skin in the 
coffee with milk color (café-au-lait) and pigmentary 
changes of the iris – Lisch nodules. Neurofibromas may 
be present in other locations. Changes tend to become 
malignant, moreover, this syndrome predisposes to 
cancers of the central nervous system (CNS) and ad-
renal glands [30].

–  Lipoblastomatosis – fetal lipoma, a capsulated fatty 
tumor derived from fetal white adipose tissue, the 
change occurs almost exclusively in infants and young 
children, 90% of cases occur up to 3 years of age. Most 
of the changes occur on the limbs and trunk, the tumor 
is often confused with liposarcoma [31].

–  Hibernoma – benign tumor derived from brown adi-
pose tissue, usually located on the back, taking the 
form of a slightly haughty, brown change. Microscopi-
cally, the cells have multivacuolar cytoplasm and are 
wound with a network of blood vessels [32].

–  Congenital infiltrating lipomatosis of face (CILoF) – 
a rare congenital disease characterized by infiltration 
of soft tissue of the face, lipomas are encapsulated, 
occurs mostly in children, manifested by asymmetric 
changes including face [33].

–  Familial multiple lipomatosis (HML, hereditary multiple 
lipomatosis, FML) – a hereditary syndrome of autoso-
mal dominant inheritance with an incomplete pene-
trance. More common in males. It reveals the presence 
of many discrete capsulated lipomas. It occurs mainly 
on the trunk and extremities, extremely rarely on the 
head and shoulders. The number of tumors in the typi-
cal patient may vary considerably. Resolution of chang-
es is usually in the range from a few millimeters to 
6 cm in diameter, but the changes have been reported 
in the literature as having a diameter of 25 cm. Both 
spontaneous regression and malignancy are extremely 
rare. The disease is not associated with any disorder of 
lipid metabolism [34].

–  Gardner syndrome – lipomatosis in the form of tumors 
or nodules on the trunk, with the presence of polyps 
in the intestines and the ability to form cysts and os-
teomas, genetically determined disease, autosomal 
dominant [35].

–  Dercum’s disease or painful obesity – usually occurs in 
middle-aged women more than five times more often 
than in men, characterized by the presence of irregular, 
painful lipomas placed on the torso, shoulders, arms, 
forearms and lower extremities. The disease normally is 
associated with obesity, increased tendency to develop 
bruises, sleep disorders and/or depression [36].

–  Encephalocraniocutaneus lipomatosis (ECCL, Haberland 
syndrome) is a rare disease characterized by changes 
in the dermis and subcutaneous tissue of the face and 
neck, the mesenchymal tissues of the head, the bones 
of the skull. Asymmetrically surrounding lipomas are 
mentioned to co-occur with ophthalmic and neurologi-
cal malformations. There are skin lesions and alope-
cia areata. About two-thirds of the patients presented 
normal physical and psychological development or mild 
mental retardation, epilepsy occurs in half of them [37].

The disease causes mainly aesthetic symptoms, in 
advanced cases, causes dysfunction of the motor system 
causing compression syndrome or vena cava syndrome, 
dysphagia, respiratory disorders, obstructive sleep apnea. 
Moreover, the literature includes at least 3 cases of ma-
lignant transformation of the disease in the direction of 
liposarcoma [9, 22].

Madelung’s disease coincides with polyneuropathy, 
metabolic disorders, malignancies of the mouth and 
throat, but it is not clear whether the effects of these 
disorders have pathogenesis of the disease or it is a co-
incidence in patients in the risk group – diabetes, lipid 
disorders, alcoholism and smoking. Other metabolic 
disorders associated with MSL are insulin resistance, hy-
peruricemia, hypertriglyceridemia, distal tubular acidosis, 
increased liver enzyme levels, abnormal hormone levels 
of thyroid, adrenal and pituitary glands; and paradoxi-
cally, high levels of HDL [9, 19, 38].

Prognosis depends mainly on location, although 
some researchers indicate that depending on the severity 
of accompanying neuropathy, perhaps in 25.8% of cases 
it may be fatal [4].

There are no clear guidelines to provide treatment 
of patients with Madelung’s disease. Changes in eating 
habits and reducing alcohol consumption are positive for 
general health, but do not resolve the changes and do 
not cause them to stop growing. The only effective treat-
ment is surgical removal of the tissues.

Because of poorly understood etiology, full or causal 
treatment is not possible. In view of the suspicion of the 
essential role in pathogenesis of disorders associated 
with adrenergic stimulation, treatment with salbutamol 
were unsuccessful [39]. The disease is usually accom-
panied by significant hyperlipidemia, fibrate therapy 
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aimed at lowering triglycerides (TG) concentrations in 
blood serum helps to reduce further progress of the dis-
ease. A possible suppressing mechanism of fibrates for 
growth activity of cells in brown adipose tissue has been 
described [40]. Dietary treatment did not produce the 
desired results, but it is advisable to improve the overall 
health of the patient. It is said that abstinence allows 
certain patients to stop the growth of tissues without 
affecting the regression.

The mesotherapy procedure in aesthetic surgery used 
for modeling of the figure, even though some active sub-
stances used in mesotherapy cocktails, such as lecithin 
affecting the β-adrenergic stimulation of lipolysis failed 
to achieve satisfactory results using this method. The use 
of enzymatic lipolysis gives a substantial, although short 
effect of reducing fat masses [41, 42].

It seems that the best methods are the methods of 
surgical treatment – surgical removal, or liposuction with 
or without USG control.

The following factors are of decisive importance for 
the choice of the surgical method – the location, local 
severity, infiltration of the surrounding structures and 
above all the experience and preference of the operating 
team [43, 44]. Satisfactory results of surgical treatment 
to improve the aesthetic and functional aspects, do not 
exclude the possibility of recurrence.

Madelung’s disease is a chronic progressive disease, 
and it is not easy to anticipate changes in the course 
of growth. It has not only an aesthetic dimension, but it 
often significantly affects the functioning of the patient 
and may even develop life-threatening consequences. 
The data gathered from the literature indicate that most 
likely etiology of the disease is multifactorial. The disor-
der of the mechanism of adrenergic transduction in our 
latitude is the trigger factor, caused by alcohol abuse in 
patients predisposed to the disorders of cell proliferation 
in residual fetal adipose tissue, comprising abnormal mi-
tochondria and induce the chain of changes leading to 
the development of the disease.

Diagnostic examination should consist of a thorough 
clinical examination and analysis of the patient’s medical 
history, USG of changes, CT or MRI and necessary biopsy 
of changes. The most important diagnosis to be taken 
into consideration in the differential diagnosis include: 
liposarcoma, multiple congenital lipomatosis, Dercum’s 
disease, neurofibromatosis and lipomatosis induced by 
drugs (corticosteroids and proteases inhibitors).

Madelung’s disease should be treated surgically by 
specialists in the area in which the changes occur, i.e. 
plastic surgeons, ear, nose and throat physician (ENT), 
thoracic surgeons or general surgeons. High tumescent 
PAL due to cervical manifestations of the Madelung’s dis-
ease in the form of so-called Madelung’s collar gives very 
good functional and aesthetic results and indicates that 
in some cases, this safe, simple and cheap method may 
be useful to remove large fatty deposits.
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