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Abstract. - BACKGROUND: Madelung’s dis-
ease is a rare disorder characterized by mas-
sive deposits of excess subcutaneous fat around
the neck, shoulders, arms, and other parts of the
body. It has a high prevalence among middle-aged
alcoholic men in Mediterranean countries and a
low incidence in Asian populations. Although pa-
tients with Madelung’s disease are often associat-
ed with a variety of alcohol-induced metabolic dis-
orders, the comorbidity of alcoholic cardiomyopa-
thy is rarely reported, probably because of its low
incidence or neglect by clinicians.

CASE REPORT: A 67-year-old man with a
10-year history of soft fat masses in the neck de-
veloped chest tightness and shortness of breath
on exertion for the past 2 years. Laboratory
tests revealed elevated y-glutamyl transferase,
glucose intolerance, hyperuricemia, hyperlipid-
emia, and anemia. Computed tomography of the
neck showed symmetric nonencapsulated fat
deposits, mainly in the anterior cervical regions.
Echocardiography showed left heart enlarge-
ment and severe global left ventricular systol-
ic dysfunction with an ejection fraction of 31%.
Coronary angiography revealed 40-50% steno-
ses of the left anterior descending and right cor-
onary arteries. After the exclusion of other caus-
es of dilated cardiomyopathy, the patient was fi-
nally diagnosed with type | Madelung’s disease
and alcoholic cardiomyopathy. He underwent
lifestyle changes, including reducing his alcohol
intake, and received full pharmacological treat-
ment for heart failure. One and a half years later,
his cardiac function was partially restored, and
all metabolic abnormalities improved except for
elevated liver enzymes.

CONCLUSIONS: Alcohol use disorder should
be assessed in patients with newly diagnosed
Madelung’s disease. Screening for alcoholic
cardiomyopathy in alcoholic patients with Mad-
elung’s disease is necessary for early detection
of cardiac abnormalities and intervention to im-
prove the prognosis of this group of patients.
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Introduction

Madelung’s disease (MD), also termed multi-
ple symmetric lipomatosis or Launois-Bensaude
syndrome, was first described by Brodie in 1846
and then systematically summarized by Otto Wil-
helm Madelung in 1888!2. The disease is clinical-
ly characterized by the presence of diffuse and
symmetrical fat deposits in the superficial and/
or deep subcutaneous fascial spaces of the neck,
shoulders, and other trunk parts®. The incidence
of MD is 1:25,000, and it predominantly affects
middle-aged white males, especially those from
the Mediterranean region®. A few cases affecting
children and women have also been reported>®.

Approximately 60-90% of patients with MD
have alcoholism’, and an association between
chronic alcohol consumption and lipoma forma-
tion has been suggested. Alcohol is thought to be
a facilitator, as it can impair lipolysis by reducing
the number of beta receptors and disrupt mito-
chondrial function by promoting premature oxi-
dation of mitochondrial DNA, resulting in exces-
sive fat accumulation in adipocytes®. MD is often
associated with other alcohol-related metabolic
disorders such as diabetes mellitus, hyperurice-
mia, hyperlipidemia and liver disease’. Howev-
er, the comorbidity of alcoholic cardiomyopathy
(ACM) in patients with MD has rarely been re-
ported. We searched PubMed and Web of Science
databases and found only one literature report on
MD combined with ACM. Herein, we describe a
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67-year-old male alcoholic patient who presented
with excessive symmetrical fat mass around the
neck, complained of exertional chest tightness
and shortness of breath, and was ultimately diag-
nosed with MD and ACM. After reducing alcohol
intake and receiving full pharmacological treat-
ment for heart failure, his cardiac function was
partially restored, and all metabolic abnormali-
ties improved except for elevated liver enzymes.

Case Presentation

A 67-year-old man presented with soft tissue
masses in the neck that had developed over
a period of 10 years (Figure 1). He had been
drinking 500 ml of liquor and smoking 20 cig-
arettes per day for more than 50 years. For the
past 2 years, the patient has experienced chest
tightness and shortness of breath on exertion.
Over the past 5 months, he felt that the cervical
lipomatosis was gradually increasing in size,
and his chest tightness and shortness of breath
were worsening. He had no dysphagia and no

Figure 1. The figure shows the patient with anterior cervical
lipomatosis.

sensory or motor abnormalities in the distal
extremities. He denied any history of preceding
viral disease or toxic exposure, and there was
no similar condition in his family. His siblings
were alive and healthy.

He was slightly overweight, with a body mass
index of 24.1 kg/m? and a waist circumference of
91.5 cm. His blood pressure was normal. Physi-
cal examination revealed excessive symmetrical
soft tissue masses accumulated around the neck,
forming a typical “horse collar”. His apical beat
was markedly shifted to the left with a loud sys-
tolic murmur of mitral regurgitation. His lower
extremities were pitting edema. Laboratory tests
showed elevated y-glutamyl transferase, hyper-
uricemia, hyperlipidemia, and anemia (Table
I). Cardiac markers were negative for troponin
I and slightly elevated for brain natriuretic pep-
tide. Blood gas analysis showed a significant
decrease in oxygen partial pressure to 76.8
mmHg (reference: 83-108 mmHg). Tests for
tumor markers were normal except for a slight
elevation in cancer antigen 19-9 (CA 19-9). He
was diagnosed with impaired glucose tolerance
based on an oral glucose tolerance test. Thy-
roid function, cortisol, autoimmune markers,
coagulation indicators, hepatitis virus, and other
viral tests were within normal limits. Computed
tomography (CT) of the neck showed symmetri-
cal nonencapsulated fat deposits dispersed over
the superficial and deep fascial spaces of the
anterior cervical region (Figure 2A), and supra-
clavicular fossa and the intermuscular spaces
in the posterior cervical region were also en-
veloped by hyperplastic adipose tissue (Figure
2B). The trachea was centered and there was no
sign of compression. Chest CT showed cardiac
enlargement, fibrous nodules with calcification
in the apicoposterior segment of the left upper
lobe, and bronchiectasis of the right lung (Fig-
ure 3). The results of the electrocardiogram
demonstrated sinus bradycardia with a rate of
approximately 58 beats/min, right bundle branch
block and ST-T segment changes indicating left
ventricular strain. Echocardiography showed
left atrial and ventricular enlargement, moder-
ate mitral regurgitation, mild aortic regurgita-
tion, and severe global left ventricular systolic
dysfunction with an ejection fraction of 31%
(Figure 4). He was then admitted to the Cardiol-
ogy Department for heart failure management.
In the cath lab, coronary angiography revealed
40-50% stenoses of the left anterior descending
and right coronary arteries. Cardiac magnetic
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Table I. Laboratory tests at the time of admission and follow-up findings.

Variable At admission Follow-up Reference
Erythrocyte count (10%/pL) 3.66 4.49 4.3-5.8
Hemoglobin (g/dl) 12.5 14.8 13.0-17.5
Hematocrit (%) 36.1 437 40-50
Albumin (g/dl) 3.5 4.7 4.0-5.5
Alanine aminotransferase (U/L) 30.26 33 9-60
Aspartate aminotransferase (U/L) 34.75 50 15-45
v-glutamyl transferase (U/L) 137.5 203 10-60
Uric acid (mg/dl) 7.3 7.2 3.5-7.2
Creatinine (mg/dl) 0.81 0.73 0.64-1.25
Fasting blood glucose (mg/dl) 89 / 70-110
Glycated hemoglobin (%) 5.6 / 3.6-6.0
Total cholesterol (mg/dl) 251 213 <200
Triglyceride (mg/dl) 141 234 <150
Low-density lipoprotein cholesterol (mg/dl) 141 122 <130
High-density lipoprotein cholesterol (mg/dl) 69 77 >40
Brain natriuretic peptide (pg/ml) 101 / 0-100

resonance imaging (MRI) was recommended
for differential diagnosis, but the patient refused
for financial reasons.

Finally, he was diagnosed with type I Mad-
elung’s disease, impaired glucose tolerance, hy-
peruricemia, hyperlipidemia, hepatic dysfunc-
tion, and anemia. Nonsurgical treatment is rec-
ommended due to his poor cardiac function. He
was advised to quit smoking and abstain from
alcohol and was prescribed full pharmacological
treatment for heart failure (an angiotensin-re-
ceptor neprilysin inhibitor, a sodium-glucose

transport protein-2 inhibitor, an aldosterone an-
tagonist, an anticoagulant, a statin, a diuretic).
Lifestyle changes were also recommended, such
as avoiding high-starch foods and sugary drinks
and eating more fiber-rich foods and less refined
grains and fatty meats. After being discharged
from the hospital, the patient still had the urge to
drink, and he cut back to drinking about 330 ml
of beer per day, three times a week. After one and
a half years of reduced alcohol intake and medi-
cation, the patient’s symptoms of chest tightness
and shortness of breath were relieved, and the

Figure 2. Cervical computed tomography showed symmetrical massive fat deposits in the anterior cervical (A) and
supraclavicular (B) regions.
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Figure 3. Chest CT showed an enlarged heart.

lipomatosis remained constant. The results of
his repeated laboratory tests are shown in Table
I. All metabolic disturbances improved except
for elevated liver enzymes. The echocardiogram
showed an improvement in ejection fraction from
31% to 39%; left ventricular dilatation and hypo-
kinesia, although diminished, were still present
on echocardiography.

Discussion

Madelung’s disease (MD) is a relatively ra-
re disorder involving a symmetric subcutaneous
accumulation of nonencapsulated adipose tissue
in various parts of the body'. According to the
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distribution of the fat masses, a classification into
two types was proposed by G. Enze in 1984!
Type I, known as the “horse collar,” is charac-
terized by the distribution of subcutaneous fat
masses mainly around the neck, shoulders, and
upper back, and type II is characterized by exces-
sive fat deposits in the abdomen and thighs. Later,
Donhauser et al'> divided MD into four subtypes:
type I-localized type, type II-pseudoathletic type,
type II-gynecoid type, and type [V-abdominal
type. This patient was diagnosed with type | MD
based on the pattern of fat distribution.

The exact mechanism of MD is unknown. A
defect in adrenergic-mediated lipolysis of brown
adipose tissue has been suggested as a mecha-
nism for the abnormal fat distribution'. Distur-
bances in mitochondrial metabolism due to mi-
tochondrial DNA alterations or respiratory chain
dysfunction have also been implicated in the
development of MD"!5. A mitochondrial MTTK
gene variant has been reported in a Canadian
family with MD'¢, suggesting a matrilineal genet-
ic predisposition to Madelung’s disease.

MD is often associated with multiple metabolic
disorders, including peripheral insulin resistance,
hyperuricemia, hyperlipidemia, hypothyroidism,
macrocytic anemia, and polyneuropathy. Upper
respiratory tract cancer and other malignancies,
such as lung and tongue cancer, have been report-
ed in patients with MD'7, Tt is unclear whether
this is a result of the combined effects of nicotine
and alcohol or a genetic predisposition of MD
patients®. After a thorough evaluation, the patient
was found to have glucose intolerance, hyperuri-
cemia, hyperlipidemia, anemia, hepatic dysfunc-
tion, and alcoholic cardiomyopathy. Most of these
were caused by alcohol abuse. Alcohol has been
shown to have a negative inotropic effect on the
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Figure 4. Cardiac ultrasound showed diffuse left ventricular systolic dysfunction (A) and mild mitral regurgitation (B).
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myocardium?'. This explains why this patient de-
veloped sinus bradycardia and left ventricular hy-
pokinesis after years of heavy alcohol consump-
tion. The patient’s CA 19-9 levels were slightly
elevated, but he was asymptomatic, and CT of the
upper abdomen showed no abnormalities, so we
advised the patient to follow up regularly.

MD should be differentiated from morbid obe-
sity, Dercum’s disease, Cushing’s disease, neuro-
fibromatosis, and salivary gland disorders*. CT
or MRI are commonly used imaging modalities
that can contribute to the preoperative evaluation
and may be necessary in some cases for the dif-
ferential diagnosis of MD?. Based on the typical
appearance and imaging findings, the diagnosis
of MD is clear in our patient.

Liposuction and lipectomy are the most widely
used treatments for MD, but recurrence is com-
mon even with extensive intervention®. Alcohol
abstinence is mandatory for patients with MD
and may reduce the recurrence rate*; hyperplas-
tic adipose tissue is minimally affected by dietary
restriction and weight loss**. Oral fenofibrate or
salbutamol have been reported to inhibit or even
reverse the progression of lipomatosis in individ-
ual cases?®?’, but studies in larger patient popu-
lations are needed to verify their efficacy. This
patient was finally treated non-surgically due to
his chronic heart failure.

In fact, ethanol and its metabolites could exert
their toxic effect on all the organs of the human
body, such as the liver, the brain, the kidneys, and
the stomach?®. Alcoholic cardiomyopathy (ACM)
is the most common form of alcohol-induced
heart damage®. The reported incidence of ACM
in patients with alcohol use disorders ranges
from 21% to 32%?%. The evidence for alcohol-in-
duced cardiomyocyte toxicity is well document-
ed. Chronic high doses of alcohol are associated
with cardiomyocyte hypertrophy, apoptosis, and
necrosis®. Furthermore, acetaldehyde, the active
metabolite of alcohol, can impair cardiac ex-
citation-contraction coupling, disrupt structural
protein synthesis, and promote oxidative damage
and lipid peroxidation®. In addition to genetic
susceptibility, other factors such as electrolyte
disturbances, nutritional deficiencies, or cocaine
and tobacco exposure have been implicated in
the development of ACM3*¥, The symptoms of
ACM are non-specific and similar to those of
other causes of chronic heart failure, and the di-
agnosis of ACM depends largely on the exclusion
of other causes of dilated cardiomyopathy**. The
diagnosis of alcohol-induced cardiomyopathy in

this patient was based on a clear history of alco-
hol abuse and the observation of improvement in
cardiac function after reduction of alcohol intake,
although not return to normal levels as report-
ed in previous individual cases®*. There is no
evidence of antecedent viral infections or toxic
exposure, and there is no family history of cardio-
myopathy in this patient. In addition, the stenosis
degree of the coronary arteries did not appear to
be a primary cause of heart failure. The lack of
evidence for other types of dilated cardiomyop-
athy indirectly supports the diagnosis of ACM.

Complete alcohol abstinence is the cornerstone
of treatment for ACM?*. Guillo et al** have found
significant improvements in cardiac function
when alcohol cessation is initiated before myo-
cardial fibrosis. Guzzo-Merello et al*’ investigat-
ed the clinical characteristics and outcomes of 94
patients with ACM and found that the prognosis
of patients who reduced their alcohol intake to
<80 g/day was similar to that of total abstainers.
However, the cut-off point for a safe level of al-
cohol intake is still unclear, so it is still necessary
to achieve total abstinence. In addition to alcohol
abstinence, patients should receive comprehen-
sive medical therapy for heart failure. Implant-
able cardioverter defibrillator or heart transplan-
tation should be considered in patients whose
cardiac function deteriorates despite optimized
pharmacological therapy®®. After reducing alco-
hol consumption and taking comprehensive heart
failure medications, the patient’s left atrial and
ventricular enlargement were significantly re-
duced. However, left ventricular systolic function
recovered slightly. We speculate that the minimal
improvement in cardiac function may be due to
irreversible myocardial fibrosis resulting from
long-term alcohol abuse or causative agents that
are not completely eliminated. Failure to achieve
optimal titration of an angiotensin-receptor nepri-
lysin inhibitor and the absence of beta-blockers
due to sinus bradycardia may be possible reasons.
His pharmacological therapy was optimized, and
a specialist in alcoholism was recommended.
We will continue to follow up with the patient to
monitor the progression of lipomatosis and recov-
ery of cardiac function.

Conclusions
In conclusion, we believe that excessive alco-

hol consumption should be assessed in patients
with newly diagnosed Madelung’s disease. The
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Alcohol Use Disorders Identification Test may
help to identify those affected by harmful alco-
hol consumption®’. In view of alcohol-induced
cardiomyocyte toxicity, screening for ACM by
cardiac ultrasound in patients with chronic al-
cohol abuse is necessary for early detection of
abnormalities in cardiac structure and function
so that interventions can be made to improve the
quality of life of patients with MD. In addition,
collaboration with alcohol addiction specialists
may be helpful in identifying patients with al-
cohol use disorders and subsequent treatment of
MD and ACM.
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