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Neutral lipid storage disease with myopathy (NLSDM) is characterized by the accumulation of cytoplas-
mic triglyceride droplets in various tissues; this very rare condition is caused by mutations in the PNPLA2
gene, susceptible to specific pharmacological management that decreases clinical progression. We
describe the clinical and biochemical characteristics of a Colombian patient with a previously unreported
homozygous mutation in the PNPLA2 gene with a difficult to manage disease, who was diagnosed late by
advances in molecular techniques.

� 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Disorders of lipid metabolism can affect the mitochondrial
transport, oxidation of exogenous fatty acids(FA) or the catabolism
of endogenous triglycerides (TG) [1]. The neutral lipid storage dis-
ease with myopathy(NLSDM)(MIM 610717) is a rare metabolic dis-
ease with an autosomal recessive inheritance, caused by mutations
in the PNPLA2 gene which codes for the enzyme adipose triglyc-
eride lipase(ATGL), located on the surface of the lipids droplets
where it catalyzes the hydrolysis of triacylglycerol to diacylglyc-
erol and free FA [2]. The alteration in the function of this enzyme
decreases the utilization of TG, causing intracellular accumulation
of lipids [3].

The patients with NLSDM present with slow progressive and
asymmetrical limbs weakness, occasional cardiomyopathy, moder-
ate to severe elevation of creatine kinase (CK), diabetes mellitus,
hepatic steatosis and hypertriglyceridemia [4]. The characteristic
histological finding is the presence of lipid vesicles in type I muscle
fiber, as well as in leukocytes (Jordan’s anomaly) [5]. To date, 36
individuals with NLSDMwith genetic etiology have been described
with variable phenotype [6,7,8,9,10,11,12,13]. The age of onset of
myopathy ranges from infancy to 66 years, most patients pre-
sented with predominantly proximal progressive myopathy, 44%
had cardiomyopathy and a few with asymptomatic elevation of
CK. In all individual’s muscle biopsy confirmed lipid accumulation.
The evaluation of mutation and clinical phenotypes did not iden-
tify any genotype-phenotype correlation.

Carrier individuals may have mild clinical manifestations
related to the storage of neutral lipids in tissues dependent of FA
for energy production, including muscle weakness, myalgia, hear-
ing loss and frequent infections [14]. This implies that a wild-
type allele cannot fully compensate the mutated dysfunctional
allele of PNPLA2.

Treatment is oriented to strict dietary management associated
to some therapies to reduce lipid storage as Bezafibrate a peroxi-
some proliferator-activated receptor (PPAR) agonist, which has
demonstrated a decrease in circulating levels of TG and the content
of lipids in skeletal muscle [15]. Likewise, clenbuterol, a beta-
adrenergic agent, that has been shown to increase TG catabolism
with significant reduction of intracellular lipid accumulation, how-
ever, its use in clinical trials with patients is still under develop-
ment and should be treated with caution in patients with
cardiomyopathy [4].
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We describe the case of a Colombian patient with NLSDM who
presents from the third decade with progressive weakness
associated with occasional dysphagia and later with dropped head
with a new homozygous missense variant c.557C > G in the PNPLA2
gene.
2. Case report

Colombian woman, with history of consanguineous parents
who presents muscular weakness of lower limbs from the 33 years,
initially with a diagnosis of polymyositis, managed with
immunomodulators and immunosuppressant, with a poor clinical
response, losing ambulation at age of 40 s. At 46 years of age, there
was a symptomatic deterioration, generalized muscle weakness
with dropped head and dysphagia for solids.

Clinical evaluation showed left thoracolumbar kyphosis and a
murmur degree 3 holosystolic. The neurological examination
shows generalized muscular atrophy, trunk hypotonia, poor head
support, fasciculation in tongue (Fig. 1). Muscular strength: triceps
2/5, extensors and flexors of the hand 2/5, lower limbs 3/5. Gener-
alized hyporreflexia without pathological reflexes.

The initial diagnostic approach included a profile of acyl-
carnitines, organic acids, ammonium, lactic acid and acid alpha-
glucosidase activity which were normal. The blood test revealed
raised plasma levels of CK, glucose, total TGs and VLDL. Echocar-
diogram evidenced hypertrophic cardiomyopathy and EMG with
intrinsic disease of fiber (myopathy) with normal nerve conduction
velocities.

Biopsy of the gastrocnemius muscle revealed variation in the
size of some fibers and internalization of the nuclei by up to 12%.
Light microscopy revealed a small vacuole appearance in the
sarcoplasm. The ultrastructure study evidenced accumulation of
lipids surrounded by membrane in the middle of the sarcomeres.
Lipid staining (Oil Red O) in frozen muscle highlights the
Fig. 1. A. Expressionless face, palpebral ptosis, ocular proptosis, anteverted no
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generalized involvement of small and medium size fibers with
intracellular lipid vacuoles (Fig. 2).

After informed consent, we performed target NGS specific of
genes associated with AR Muscular Dystrophy. The variant
c.557C > G (p.Pro186Arg) was identified in homozygosis in the
PNPLA2 gene. The bioinformatics tools predicted a pathogenic
effect of the variant. According to the clinical, histopathological
and molecular results was confirmed the suspected diagnosis of
NLSDM by revealing a novel homozygous missense, then a reduc-
tion of the immunosuppressive therapy was made until its suspen-
sion it and treatment with 400 mg of bezafibrate daily was
initiated. However, after 6 months of treatment, the patient has
not presented improvement in strength of trunk neither limbs.

The analysis of segregation of the variant in the family did not
show the variant in the two sisters and the son has carrier status,
currently with mild hearing loss and moderate elevation of CPK
(1400 IU/l) without alteration of plasma levels of total TGs and
VLDL.
3. Discussion

We report the case of a patient with a long history and difficult
to manage, consisting of progressive muscle weakness with truncal
and appendicular involvement and dropped head, with a finding in
muscle biopsy of cytoplasmic lipid accumulation. Given the recent
advances in molecular diagnosis, it was possible to have diagnostic
certainty of NLSDM by documenting a homozygous missense
mutation not previously reported in the PNPLA2 gene. To date, only
one case of NLSDM associated with dropped head different from
our patient has been reported [6], however the reported patient
was older. The diagnosis was made 10 years after the onset of
symptoms, when there was already great clinical commitment
which hinders the success in therapy, given the silent accumula-
tion of lipids in the muscle.
strils, long flattened philtrum. BCD. Marked generalized muscle atrophy.
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Fig. 2. Pathology study in gastrocnemius muscle biopsy A. Hematoxylin and Eosin staining – 20�. Skeletal striated muscle with microvacuolar appearance in the sarcoplasm,
suggesting the presence of some type of deposit material. B. Red Oil O staining – 20�. Reddish vacuoles in the sarcoplasm of the fibers and variation in the size of the fibers.

Case report / Journal of Clinical Neuroscience xxx (2018) xxx–xxx 3
Since ATGL is expressed exclusively in myofibroblast type-1, the
decrease in TG hydrolysis can cause energy failure especially in the
muscles of continuous use, which explains the progressive muscu-
lar weakness of the patient. Lipid accumulation precede to the clin-
ical symptoms for several years, resulting in asymptomatic
elevation of CK, indicating that storage of lipids in muscle fibers
does not interfere with contractile function for some time.

The establishment of a molecular diagnosis is important, given
the clinical heterogeneity of somemyopathies that can be confused
with other clinical conditions. The specific etiology determines the
therapeutic options, as well as the specific regular follow-up.
Molecular diagnosis allows offering genetic counseling to other rel-
atives, because heterozygous individuals must be evaluated in the
presence of mild symptoms, given the lack of compensation of the
mutated allele, which leads to an altered lipid metabolism.
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