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ABSTRACT
Limb-girdle muscular dystrophies (LGMDs) comprise a phenotypical spectrum of muscular dystrophies with a high 
degree of genotypical variability. We describe the case of a 56-year-old male with a history and clinical picture 
suggestive for LGMD with skeletal and cardiologic involvement.
Histopathological examination shows a severe dystrophic picture and genetics testing revealed a unique never re-
ported genotype association: a homozygous variant in the DES gene, associated with myofibrillar myopaty type 1 
and LGMD2R, as well as a heterozygous variant in the CRYAB gene, associated with myofibrillar myopathy type 2, 
both of which could be responsible for the clinical picture.
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CASE REPORTS

INTRODUCTION

Limb girdle muscular dystrophies (LGMDs) 
represent a phenotypical spectre of hereditary my-
opathies with predominantly progressive proximal 
muscle weakness but with heterogeneous age of 
presentation and great variability in their clinical 
course which can range from severe to very mild 
forms, often affecting the heart and respiratory 
muscles (1). Based on their inheritance pattern they 
are classifi ed into autosomal dominant (LGMD1) 
and autosomal recessive (LGMD2), having an ap-
pended letter representing the order of discovery 
for each chromosomal locus (2,3). Next generation 
sequencing approaches have led to an increase in 
the number of LGMD genes from sixteen loci thir-
teen years ago (4) to thirty-one in the present, eight 
being autosomal dominant (LGMD1A-H) and 
twenty-three autosomal recessive (LGMD2A-W) 
(1).

In contrast, myofi brillar myopathies (MFM) are 
part of the LGMD spectrum but are defi ned by their 
common histopathological features and otherwise 
show a greater phenotypical variability with either 
skeletal, cardiac or mixed muscle abnormalities, 
the former also ranging from predominantly proxi-
mal muscle involvement to more distal forms. 
There are six known genes associated with MFM 
(DES, ABC, MYOT, LDB3, FLNC and BAG3) re-
sponsible mainly for abnormalities leading to mu-
tant protein aggregation and their decreased elimi-
nation (5). 

CASE PRESENTATION

We present the case of a 56-year-old male whose 
fi rst clinical symptoms started about 15 years ago 
with proximal muscle weakness of the upper limbs 
followed by slow progression to the proximal low-
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er limb musculature. Subsequently he developed 
gait abnormalities and diffi culty at climbing stairs 
and rising from a squatting position or chair. His 
fi rst visit to a physician was for symptoms of palpi-
tations and dyspnea when he was diagnosed with 
dilated cardiomyopathy and atrial fi brillation. Fam-
ily history is unremarkable, with no indications of 
similar diseases. He is an only child born of non-
consanguineous parents and has no abnormalities 
concerning his birth history or developmental mile-
stones.

Physical examination showed a waddling gait, 
with the impossibility of walking on toes and a pos-
itive Gowers’ sign. He had proximal atrophy of all 
limbs, pseudohypertrophy of the calves and a sym-
metrical weakness of the upper limbs (shoulders – 
3/5 MRC; elbow – 4/5 MRC; hand – 4/5 MRC) and 
lower limbs (hip joint - 3/5 MRC; knee – 3/5 MRC; 
ankle – 4/5 MRC). Deep tendon refl exes were glob-
ally diminished and fasciculations were absent. 
There was no involvement of extraocular, pharyn-
geal, neck fl exors or facial muscles. 

Routine laboratory testing showed only elevated 
creatinine phosphokinase (669 UI/L; reference 
range: 38-174 UI/L) and NT-proBNP (776 pg/mL; 
reference range: 0-125 pg/mL). Electrocardiography 
revealed atrial fi brillation and right bundle branch 
block, while the echocardiograpic examination 
showed changes suggestive for dilated cardiomyop-
athy with signifi cant systolic dysfunction (left ven-

FIGURE 1. Muscle fragment fi xed in paraffi n, hematoxy-
lin-eosin staining

FIGURE 2, FIGURE 3. Cryosections of muscle tissue, 
Gomori trichrome staining 

tricular ejection fraction of 40%). Spirometry dem-
onstrated a moderate restrictive ventilatory defect. 

Nerve conduction studies were normal and nee-
dle electromyography performed in the right upper 
limb and left lower limb had a myopathic pattern.

Muscle biopsy from the right deltoid muscle 
showed a great variability in fi bre size with both 
atrophic and markedly atrophic fi bres and fatty in-
fi ltration (Fig. 1) as well as some hypertrophic 
ones. There is also fi ber spliting, relatively rare fi -
bers with multiple internal nuclei and some that 
show small areas of reduced oxidative enzyme ac-
tivity. Gomori trichrome-stained sections exhibit 
intracitoplasmatic inclusions (Fig. 2) and rimmed 
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vacuoles (Fig. 3) suggestive of MFM. Immunohis-
tochemistry demonstrated normal expression of 
dystrophin 1, 2 and 3, utrophin, alpha-, beta- and 
gamma-sarcoglycan and beta-dystroglycan but re-
duced dysferlin. 

The patient benefi ted from genetic testing (next 
generation sequencing) through the “MYO-SEQ” 
project at The John Walton Muscular Dystrophy 
Research Centre, Newcastle University, UK. Based 
on the mode of inheritance and the clinical details 
provided, 169 genes were tested and two mutations 
that could potentially be responsible for the clinical 
picture were identifi ed: a homozygous variant in 
the desmin (DES) gene (c.1245-3T>G) associated 
with MFM type 1 and LGMD2R and a heterozy-
gous variant in the CRYAB gene (c.166C>T; p.Ar-
g56Trp) associated with MFM type 2. 

LGMD2R is an autosomal recessive form of 
limb-girdle muscular dystrophy associated with 
mutations in the DES gene which encodes for des-
min, a muscle-specifi c member of the intermediate 
fi lament protein family that is present in skeletal, 
cardiac and smooth muscle cells (1,5). Patients 
with this mutation have progressive proximal mus-
cle weakness and non-specifi c atrophy of both up-
per and lower limbs and they can also associate di-
lated cardiomyopathy and type 1 MFM (1) – as it 
appears to be the case with our patient. MFM type 
1 with DES mutation has a clinical pattern that usu-
ally associates skeletal and cardiac muscle involve-
ment with a median age of onset of 37 years (5). 
Most patients present with distal weakness, though 
some cases show initial proximal defi cits which 
prompt to a possible limb-girdle muscular dystro-
phy (5). Prognosis is mainly determined by the se-
verity of the cardiac involvement which can take 

the form of dilated, hypertrophic or restrictive car-
diomyopathy as well as dysrhythmias or conduc-
tion defects leading to implantation of pacemakers, 
defi brillators or even heart transplantation (5). Re-
spiratory involvement is also common.

The CRYAB gene encodes for alpha-B crystalin 
a small heat-shock protein found in cardiac and 
skeletal muscles that plays an important role as a 
chaperone for actin and desmin fi laments, tubulin 
subunits of microtubules and other proteins (6). 
Mutations in the CRYAB gene lead to MFM type 2 
(7). The clinical pattern usually consists of a pre-
dominantly distal muscle weakness of the lower 
limbs and a mostly proximal involvement of the 
upper limbs with typical onset between 30 and 40 
years (8). Some patients have hypertrophic cardio-
myopathy with rhythm abnormalities (8). While 
only partially superposing on our patient’s clinical 
picture it should be considered that very few cases 
of this type of MFM have been reported.

CONCLUSION

We describe the association of mutations in two 
different genes, one potentially responsible for LG-
MD2R and/or MFM type 1, and another for MFM 
type 2. Both of them could be responsible for the 
patient’s clinical presentation either alone or in as-
sociation, the former having a much greater proba-
bility of phenotypical expression. We found no re-
port in the literature of both mutations in a person 
with this clinical phenotype.

Even though there is an important skeletal mus-
cle involvement with great impact on the patient’s 
quality of life, prognostic factors mostly involve 
the accompanying cardiologic complications.
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