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Madelung Disease: MR Findings

Daniel W. Williams IlI,' Lawrence E. Ginsberg,' Dixon M. Moody,' and Brenda L. McCain®

Summary: Two cases of Madelung disease (benign symmetrical
lipomatosis) are presented. The MR findings in this striking
condition are demonstrated. Short-repetition-time/short-echo
time sequences nicely show the relationship of the cervical
lipomatous accumulations to the airway and major neurovas-
cular structures in the carotid spaces. Fat-suppression tech-
niques add no additional information in the radiologic evaluation
of these patients.

Index terms: Lipoma; Neck, neoplasms; Neck, abnormalities
and anomalies; Neck, magnetic resonance; Fat, magnetic reso-
nance

Madelung disease, also known as benign
symmetrical lipomatosis, is a rare disorder char-
acterized by the massive deposition of adipose
tissue in the neck, shoulders, and upper thorax
(1-3). To date, approximately 200 cases have
been reported, primarily in the internal medicine,
dermatologic, and otolaryngologic literature (4—
6). The computed tomographic findings in this
disorder have been previously described (7). In
this paper, we report the magnetic resonance
(MR) appearance of Madelung disease in two
patients.

Case Report
Case 1

A 48-year-old white woman presented with marked
swelling of her neck and upper thorax, especially the upper
back. She had noted an increasing neck size for approxi-
mately 8 years before presentation and had undergone two
prior resections of fatty tumors of the cervical region.
Histologically, the tissue removed was normal adipose
tissue. At 42 years of age the patient underwent an endo-
crine workup for possible Cushing disease which was un-
remarkable. The patient denied alcohol abuse. Sagittal and
axial T1-weighted MR revealed massive accumulations of
fat within the subcutaneous tissues of the neck and upper
thorax (Fig 1). There was no evidence for compression of
the airway or neurovascular structures within the carotid
spaces. Mild esophageal compression was evident (Fig 1C),

although the patient experienced no symptoms of dys-
phagia. The patient subsequently underwent excision of
lipomatous tissue from the neck and upper thorax without
complications.

Case 2

A 27-year-old white woman, unrelated to but residing
in the same community as the first patient, presented with
marked neck, shoulder, and upper trunk swelling (Fig 2A).
She reported that even as a child she had a “round, fat
face” and a “buffalo hump.” She had undergone negative
endocrine workup for possible Cushing disease and did not
use alcohol. Liposuction of the neck and upper back had
been performed previously although without long-term
success. Sagittal and axial T1-weighted MR studies dem-
onstrated marked accumulations of fat within the neck and
upper thorax (Figs 2B, and 2C). T1-weighted axial images
with fat suppression (Fig 2D) were also obtained but were
felt to be of little diagnostic use (because of asymmetric
fat suppression and marked signal loss). This patient under-
went a combination of liposuction and excision of cervical
fatty accumulations.

Discussion

Benign symmetrical lipomatosis was first de-
scribed by Brodie in 1846 (1). The condition is
referred to by a variety of synonyms but is most
commonly called Madelung disease, after Otto
Madelung, who collected a series of cases and
described the “horse collar” cervical involvement
by adipose tissue (2). The main characteristics of
the disease were defined by Launois and Ben-
saude in 1898 (3).

Madelung disease occurs most frequently in
men, especially those living in the Mediterranean
region. Enzi et al have established the incidence
to be approximately one in 25,000 men in the
ltalian population (8). Although familial cases
have been reported, the disease seems to be
primarily sporadic. There is a relatively strong
association with excessive alcohol intake, which
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Fig. 1. Case 1: 48-year-old woman.

A, Sagittal MR image (517/20) (repetition time/echo time) demonstrates massive fat deposition in the neck, upper thorax, and
submental regions.

B, Axial MR image (517/20) at level of supraglottic larynx. Despite massive adipose tissue deposition there is no significant
compression of carotid space neurovascular structures (arrows) or airway (arrowheads).

C, Axial MR image (517/20) at level of thyroid gland. Note mild esophageal compression (arrow) by paraesophageal fat, but no
compromise of the airway.

has been present in between 60% and 90% of
patients with this condition (5). A variety of in-
constantly associated metabolic abnormalities
also have been reported. These include reduced
glucose tolerance, hyperuricemia, and increased
lipoprotein lipase activity. Although these meta-
bolic abnormalities may be related to excessive
fat deposition itself, many are thought to be
secondary to excessive alcohol intake (4, 5).

Patients with Madelung disease have a char-
acteristic appearance that usually suggests the
diagnosis. The cosmetically disfiguring lipo-
matous accumulations typically bring the patient
to medical attention. Fat deposition is symmet-
rical and occurs in the neck, upper thorax, lower
face, and shoulders. Patients often have a “ham-
ster cheek” or “pseudo-athletic” appearance.
Lipomatous tissue also can infiltrate the upper
mediastinum, producing venous stasis of the
chest wall (4, 7). Furthermore, respiratory symp-
toms have been reported secondary to tracheal
or laryngeal compression and false vocal cord
infiltration (4, 9, 10). Most patients with Madelung
disease also demonstrate signs and symptoms of
an often severe peripheral motor and sensory
neuropathy (4, 11).

The etiology of Madelung disease is obscure.
Histologic examination of the lipomatous material
reveals normal unencapsulated adipose tissue (4,
5, 6, 12). The formation of the massive fatty
accumulations appears to be secondary to lipo-
cyte hyperplasia, which occurs in response to a
defect in adrenergic-stimulated lipolysis (13). A

second though less accepted theory proposes
that hypertrophy of brown fat in response to
“functional sympathetic denervation” is respon-
sible for the massive fatty deposition in this con-
dition (14, 15).

The radiologic findings in symmetrical lipo-
matosis as depicted on plain films, computed
tomography, and MR imaging include: lipoma-
tosis involving the characteristic locations; tra-
cheal narrowing or deformity; calcification or os-
sification within the lipomatous masses; chest
wall venous stasis; and lack of pericardial, in-
traabdominal, retroperitoneal, and pelvic lipoma-
tosis (4, 6, 7, 9, 16, 17). Fat is exquisitely dem-
onstrated on MR imaging because of its very high
signal intensity on short-repetition-time, short-
echo-time-weighted images. MR imaging per-
formed on the two patients in this study revealed
cervical and upper thorax fatty accumulation
including involvement of the tissue planes of the
deep neck. Neither patient demonstrated tracheal
or vascular compression (Figs 1 and 2). Promi-
nent paraesophageal fat did produce mild esoph-
ageal narrowing in one patient, although this was
not clinically significant (Fig 1C). Fat suppression
images were less useful because of asymmetric
fat suppression accompanied by marked overall
signal loss (the patient nearly disappeared) (Fig
2D). Asymmetric fat suppression and signal loss
are artifacts frequently observed on fat-sup-
pressed images and are felt to be secondary to
local field inhomogeneities (18, 19). Fat suppres-
sion artifacts can be particularly troublesome with
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Fig. 2. Case 2: 27-year-old woman.

A, Photograph of patient demon-
strates marked lipomatosis involving up-
per thorax, neck, and face, giving the so-
called pseudo-athletic and hamster-
cheek appearance.

B, Sagittal MR image (517/20) dem-
onstrates massive fat deposition in neck
and upper trunk. Area of low signal pos-
teriorly (arrows) may represent scarring
from prior surgery.

C, Axial MR image (717/20) at level
of larynx. Note lack of airway and carotid
space neurovascular structure compres-
sion.

D, Axial fat-suppressed MR image
(700/33) at level of floor of mouth. Pa-
tient is difficult to find. Mandible (arrows)
and anterior sublingual spaces (asterisks)
are demonstrated. Note asymmetric fat
suppression with marked overall signal
loss, especially posteriorly.

the selection-gradient reversal technique of fat
suppression used by our Picker Vista MR scanner
(Picker International, Cleveland, Ohio) (20). Note
that the overall loss of signal is more noticeable
posteriorly (Fig 2D). This is probably due to
increasingly severe local field inhomogeneity at
greater distances from the scanner isocenter.

The standard treatment of Madelung disease is
surgical debulking, although liposuction has been
tried in the past with various degrees of success
(5, 6, 16, 21, 22). The prognosis is guarded, and
recurrences are frequent due to the difficulty in
total surgical resection of these infiltrative lipo-
matous accumulations. Surgery is therefore re-
garded as palliative (6, 22). We have found only
a single case of malignant degeneration within
the lipomatous tissue reported (23).
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