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196 Berardinelli-Seip Syndrome

Dilated Cardiomyopathy

and Myocardial Infarction
Secondary to Congenital Generalized Lipodystrophy

Congenital generalized lipodystrophy, also known as Berardinelli-Seip syndrome, is a very
rare hereditary syndrome that is characterized by an almost complete absence of adipose
tissue from birth. Cardiac involvement seems to have substantial influence in the long-
term prognosis.

Herein, we report an apparently unique case of congenital generalized lipodystrophy
with cardiac sequelae. A 17-year-old woman, diagnosed in childhood with Berardinelli-
Seip syndrome, presented with severe epigastric pain that was secondary to previous
myocardial infarction. The patient had ischemia, dilated cardiomyopathy, and congestive
heart failure, but no coronary artery disease. She was discharged from the hospital in
stable condition after 3 days of medical treatment.

To our knowledge, this is the 1st reported case of congenital generalized lipodystrophy
with dilated cardiomyopathy, congestive heart failure, severe mitral regurgitation, and in-
ferior myocardial infarction as cardiac sequelae of this syndrome—but without evidence
of coronary artery disease or cardiac hypertrophy. In addition to discussing this patient’s
case, we present diagnostic and therapeutic approaches to Berardinelli-Seip syndrome.
(Tex Heart Inst J 2008;35(2):196-9)

oronary artery disease is not one of the usual cardiac sequelae of congenital

generalized lipodystrophy (CGL), also known as Berardinelli-Seip syndrome.

Herein, we report the case of a young woman who presented with epigastric
pain secondary to inferior myocardial infarction from CGL. Although the patient
had CGL with cardiac sequelae, she had no coronary artery disease and no cardiac
hypertrophy. We discuss the apparently unique case of this patient and various diag-
nostic and therapeutic approaches to CGL.

Case Report

In June 2001, a 17-year-old black American woman with a history of CGL and recur-
rent epigastric pain was admitted to the hospital because of sharp, localized epigastric
pain. She had no fever, chest pain, shortness of breath, cough, or other gastrointes-
tinal symptoms. Her medical history included type I diabetes mellitus with 4 years
of severe insulin resistance, recurrent acute pancreatitis, mesenteric syndrome, and
mixed hyperlipidemia. She had no family history of lipodystrophy, and no personal
or family history of heart disease. She had been diagnosed with CGL in childhood,
on the basis of acromegaloid features, the absence of adipose tissue on physical exam-
ination, a fatty liver and hepatomegaly on abdominal ultrasonography, diabetes mel-
litus, hyperlipidemia, and a skeletal survey of long bones that showed osteopenia with
bone cysts. Her medications included subcutaneous isophane insulin (3 Ul/[kg-d]),
and oral metformin (1,000 mg twice daily), gemfibrozil (1,200 mg twice daily), and
simvastatin (60 mg nightly).

Physical examination revealed a thin young woman with an acromegaloid appear-
ance and a lack of subcutaneous fat. She also lacked buccal fat and had no jugular ve-
nous distention. Her vital signs were normal. Her heart was in regular rhythm with a
3/6 systolic murmur, mostly apical. Auscultation of the lungs revealed bilateral basal
crackles. Her abdomen was soft, with a prominent umbilicus, epigastric tenderness,
and mild hepatomegaly. She had thin limbs with trace leg edema, hirsutism, and
acanthosis nigricans in the groin and axilla. She had a normal IQ), and her neurolog-
ic examination was normal. She also had enlarged genitalia and irregular menstrual
cycles.
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The laboratory findings were unremarkable, with
normal levels of cardiac enzymes. Abdominal ultra-
sonography showed a fatty liver with homogeneous he-
patomegaly. Chest radiography revealed cardiomegaly
with bilateral pulmonary congestion and mild bibasi-
lar pleural effusion. Electrocardiography showed sinus
thythm, left-axis deviation, poor R-wave progression,
small Q waves with T-wave inversion, and slight ST-
segment elevation in leads V, through V;. Echocar-
diography showed a left ventricular ejection fraction
(LVEF) of 0.24, an enlarged left atrium (volume, 65
mL) and LV (LV end-diastolic diameter, 5.9 cm), nor-
mal LV wall thickening, severe inferolateral and mild
anterior LV wall hypokinesis, and severe mitral insuf-
ficiency. A thallium stress test showed an inferolateral
fixed defect that was consistent with previous myocar-
dial infarction.

Diagnostic cardiac catheterization was performed.
The pertinent findings were mild-to-moderate depres-
sion of left ventricular systolic function, with an LVEF
of 0.40 to 0.50; and moderate-to-severe hypokinesis of
the inferior segment, with mild hypokinesis of the an-
terior and apical segments. Only the anterobasilar seg-
ment contracted normally. Mitral regurgitation was
severe, causing the LVEF to appear to be better than
it was. Her coronary arteries were normal. No other
imaging techniques were applied. Pulmonary capillary
wedge tracing showed a large V wave with elevation of
pulmonary artery pressure to 50/25 mmHg. The pul-
monary artery wedge pressure was 31 mmHg.

We determined that the epigastric pain was second-
ary to mesenteric syndrome or, alternatively, was stable
angina due to ischemia from the old inferior myocardi-
al infarction. The patient also had congestive heart fail-
ure with dilated cardiomyopathy. Pancreatitis and acute
myocardial infarction were ruled out because of the nor-
mal levels of cardiac enzymes, amylase, and lipase. After
3 days of treatment with angiotensin-converting en-
zyme inhibitors, diuretics, and aspirin, the patient was
discharged from the hospital in stable condition. At a
follow-up examination 3 months after discharge from
the hospital, she remained in stable condition on medi-
cal therapy.

Discussion

History, Prevalence, and
Origin of Berardinelli-Seip Syndrome

Berardinelli-Seip syndrome (CGL) is an autosomal re-
cessive disorder in which there is an almost complete ab-
sence of adipose tissue from birth. It was discovered by
Berardinelli in 1954' and confirmed by Seip in 1959.?
Men and women are equally affected, and the clini-
cal manifestations are usually obvious from birth. It is
a very rare disorder with a prevalence of 1 per 10 mil-
lion persons worldwide, 1 per 12 million in the Unit-

Texas Heart Institute Journal

ed States, 1 per 1 million in Norway, 1 per 500,000 in
Portugal, and 1 per 200,000 in Lebanon.’

The molecular mechanisms of Berardinelli-Seip syn-
drome are not fully understood. At least 3 loci have been
implicated in different types of the disorder: CGL1 is
due to mutations on the long arm of chromosome 9
(9934), which cause changes in the enzyme AGPAT2
(I-acylglycerol-3-phosphate O-acyltransferase 2); CGL2
is a recently discovered, more severe type of CGL due
to mutations in the gene encoding for seipin (BSCL2,
Berardinelli-Seip congenital lipodystrophy 2), which is
located on band 11q13*; and CGL3, for which data are
scarce and unclear, not linked to either 11q13 or 9q34.

Diagnosis and Epidemiology

The st step in the diagnostic procedure is to ascertain
the family medical history of the patient (ideally, for at
least 3 generations), the ethnicity of the patient’s grand-
parents, and parental consanguinity. Initial diagnostic
evaluation should include clinical features and physi-
cal findings, blood chemistry, abdominal ultrasonogra-
phy, and echocardiography. More specific tests can also
be performed, including a skeletal survey (especially of
the long bones) to check for osteopenia and cysts and
to check bone maturation. A complete ophthalmologic
examination, Wechsler testing for IQ, and DNA testing
are very helpful in confirming the diagnosis. Prenatal
diagnosis can be performed by means of chorionic villi
sampling between 9 and 12 weeks of gestation. Find-
ings associated with CGL can be divided into major and
minor diagnostic criteria® (Table I).

In all reported cases, hepatic dysfunction, diabetes
mellitus, hypertrophic cardiomyopathy, and hyperlip-
idemia have been substantial contributors to morbidity
and death.

Despite hyperlipidemia, atherosclerotic vascular com-
plications are rare in patients who have CGL—to our
knowledge, only 33 instances of cardiac disease have
been reported in the medical literature.’*® Van Malder-
gem and colleagues® studied 70 CGL-affected indi-
viduals from 44 unrelated families. All of the studied
patients had hypertrophy of the skeletal muscles. Re-
sults of cardiac ultrasonography were reported in some
cases: 15 patients were diagnosed with hypertrophic car-
diomyopathy (HCM), and only 2 patients had normal
echocardiographic results. Heart failure was reported in
3 individuals as a cause of death.”

Typical cardiac findings are summarized in Table II.
The cardiac manifestations in our patient were atyp-
ical for CGL: low LVEEF, evidence of inferior myocar-
dial infarction with normal coronary vessels, and no
evidence of cardiac hypertrophy.

In autopsy studies, some patients with CGL were
found to have had anteroseptal myocardial infarctions.
In some histologic studies, nonspecific fibrotic changes
and coronary artery disease were found in patients who
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had the syndrome. Comorbid HCM might be related to
the action of insulin in the cardiac receptors of insulin-
like growth factor (IGF-1).> This comorbid HCM rare-
ly leads to heart failure and differs histologically from
classic HCM by the absence of fiber rearrangement."

Treatment and Prognosis

Patients with CGL should avoid excessive food intake,
undergo leptin-replacement therapy, and consider im-
proving their physical appearance by means of cosmetic
surgery. The treatment for dyslipidemia should involve
an extremely low-fat diet (<15% of calories from fat), fi-
brates, fish oil, exercise, and no alcohol consumption.
Hyperglycemia can be treated with metformin,”* high-
ly concentrated insulin (500 U/mL) for patients who re-

TABLE I. Diagnostic Criteria of Berardinelli-Seip
Syndrome

Major Criteria

Lipoatrophy in trunk and limbs

Athletic appearance with muscular hypertrophy
Empty cheeks

Acromegaloid features

Fatty liver

Hepatomegaly

Cirrhosis

Hypertriglyceridemia

Low high-density lipoprotein levels

Insulin resistance with overt clinical diabetes
mellitus in the 2nd decade of life

Acanthosis nigricans in axilla, neck, and groin
Minor Criteria

Hypertrophic cardiomyopathy

Heart murmur

Psychomotor or mental retardation in 50%
Enlarged genitalia

Polycystic ovaries

Precocious puberty, hirsutism, and oligomenorrhea
Bone cysts, lytic lesions in the long bones
Umbilical hernia

Accelerated growth during childhood and voracious appetite
High fasting serum insulin and C-peptide level
Pancreatic disease (loss of B cells, amyloidosis)

Low plasma leptin concentration, eruptive xanthomas,
and acute pancreatitis secondary to hypertriglyceridemia,
chylomicronemia

Increased basal metabolic rate during childhood

Successful pregnancy rare in women; normal reproduction
in men
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TABLE Il. Cardiac Involvement in 33 Reported
Cases®'® of Berardinelli-Seip Syndrome

Cardiac Involvement Incidence
Normal left ventricular In most

ejection fraction
Systolic murmur In most
Cardiomegaly In most
Hypertrophic cardiomyopathy 97%

(all except our patient)

Symmetric 70%

Asymmetric 30%
Diastolic dysfunction >50%
Hypertension <20%
Congestive heart failure In a minority
Pulmonary hypertension Unknown
Angiographic coronary None

artery disease

quire more than 400 units of insulin per day, and insulin
lispro.* Recombinant IGF-1 has been shown to provide
some benefit. Echocardiography and ultrasonography
of the liver should be repeated every 6 months. Death
occurs mostly in the 3rd decade of life from cirrhosis
and its complications, recurrent acute pancreatitis, dia-
betic complications, and cardiac diseases."

To our knowledge, our patient is the first to have di-
lated cardiomyopathy, congestive heart failure, severe
mitral regurgitation, and inferior myocardial infarction
without evidence of coronary artery disease as cardiac
sequelae of Berardinelli-Seip syndrome. She had no ev-
idence of cardiac hypertrophy on echocardiography or
during catheterization, which is unusual for this dis-
ease.

In all previous reports, patients with generalized lip-
odystrophy syndrome (whether congenital or acquired)
have had HCM as the chief cardiac sequela. Cardi-
ac involvement seems to have an important influence
on long-term prognosis. Further understanding of the
molecular mechanisms that underlie CGL may lead to
the discovery of therapeutic approaches that will pre-
vent the loss of adipocytes, induce adipogenesis in lip-
odystrophic regions, and prevent or delay the onset of
metabolic complications in patients with CGL.
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