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ABSTRACT: Hypertrophic feline muscular dystrophy (HFMD), rarely reported in the literature, is a disease caused by a hereditary recessive
dystrophin deficiency linked to the X chromosome, mainly affecting young male cats. Here, we presented the clinical aspects, food management,
and clinical evolution of a seven-year-old mixed-breed cat diagnosed with HFMD, having a primary history of progressive tongue protrusion.
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Aspectos clinicos, manejo alimentar e evolucio clinica de um gato com
distrofia muscular hipertroéfica

RESUMO: 4 distrofia muscular hipertréfica felina é uma doenga causada por uma deficiéncia da distrofina com carater hereditdrio recessivo
ligado ao cromossomo X, com poucos registros de ocorréncia na literatura, que acomete principalmente gatos machos jovens. Neste trabalho,
sdo relatados os aspectos clinicos, manejo alimentar e evolugdo clinica de um gato, sem raga definida, de sete anos com historico principal de

protrusdo progressiva da lingua e diagnosticado com distrofia muscular hipertrofica felina.
Palavras-chave: distrofia muscular felina, distrofina, protrusdo, bidpsia, gato.

Muscular  dystrophies  caused by
dystrophin deficiency have been reported in humans,
mice (TORRES & DUCHEN, 2007), and dogs
(KORNEGAY et al., 1988; YUASA et al., 2008).
In cats, the common form is hypertrophic feline
muscular dystrophy (HFMD) (GASCHEN et al.,
1999), already reported in North America, Holland,
Switzerland, France, United Kingdom, and Belgium
(CARPENTER et al., 1989; GASCHEN et al., 1992,
1999; CHETBOUL et al., 2006; VAN SOENS et
al., 2009; BLUNDEN & GOWER, 2011). In Brazil;
although, cats with this disease may be prevalent, no
reports are yet available in the literature.

The clinical complications associated with
HFMD can lead to death or severe implications for
the animal’s well-being, culminating in euthanasia
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for most young cats with the disease. (CARPENTER
et al., 1989; GASCHEN et al., 1999; VAN SOENS
et al., 2009; BLUNDEN & GOWER, 2011). In some
situations; however, the cats’ quality of life can be
improved with proper management (GASCHEN et
al., 1999).

The present report presented a case of
HFMD and demonstrate the clinical features, along
with laboratory, imaging, histopathological, and
immunohistochemical findings. In addition, our study
has described the food management and clinical
evolution, following 22 months of diagnosis.

A feline, male, seven-year-old mixed breed,
with a history of tongue protrusion since the age of three
(Figure 1A), was referred to a veterinary University
hospital. The evolution was progressive, with the
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Figure 1 - Hypertrophic muscular dystrophy in a cat. A. Tongue protruding from the mouth due to hypertrophy.
B. Evidence of tongue hypertrophy, mainly at the base (indicated by *). C. Degenerate muscle fibers
(inset), with a centrally located pycnotic nucleus (indicated by *). In another muscle cell, the nuclei
are lined up, characterizing an attempt for regeneration (indicated by black arrows). Hematoxylin
& Eosin (H&E) staining, 10x magnification. D. Muscle fibers with no immunostaining for
dystrophin in the sarcolemma. Immunoperoxidase, 10x magnification.

commencement of signs for anorexia and prostration
approximately 10 days before the appointment.

On physical examination, a bilateral
symmetrical increase in volume at the base of the
tongue (Figure 1B), hypertrophy of the axial and
appendicular muscles, and lesions in the oral mucosa
were observed. On neurological examination, the cat
presented ambulatory tetraparesis without signs of
proprioceptive ataxia during movement. Given this
situation, it was admitted for oral cavity inspection
and complementary examinations, including blood
count, serum biochemistry, chest radiography,
abdominal ultrasonography, and echocardiography.

On radiographic examination of the
pharynx and larynx, an increase in the volume of the
tongue over its entire length was evident, resulting in
narrowing of the oropharynx. The chest showed an

increase in the volume of the cardiac margin, with
a vertebral heart score 8.3 (reference, 7.3 £ 0.5),
compatible with a global ventricular enlargement
(LITSTER; BUCHANAN, 2000). Echocardiography
revealed mild concentric hypertrophy of the left
ventricle with free wall of the left ventricle on
diastole being 0.61 cm (reference, 0.48 + 0.07 cm),
and interventricular septum on diastole being 0.59 cm
(reference, 0.49 + 0.07 cm), with no signs of heart
failure (BROWN et al., 2003).

On abdominal ultrasound, lengths of the
kidneys (right,4.7 cm and left,4.65 cm; reference,
3.0 to 4.5 cm) were found to increase and the liver
showed smooth contours, margins with rounded
angles. Further, adrenals (right, 1.66 x 0.7 cm; left,
1.44 x 0.8 cm; reference, 1.0 to 1.1 cm in length;
0.43 = 0.03 cm in diameter) and the spleen increased
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in size, and the muscular layer of the stomach wall
(0.38 cm; reference, 0.16 to 0.36 cm) and intestinal
tract (0.33 cm; reference, 0.2 to 0.25 cm) were
reported to be thickened (PENNINCK; D ‘ANJOU,
2015). Results of the serum biochemistry analysis
showed high values of alanine aminotransferase
(ALT)(129.0 TU/1; reference, 6 to 83 IU/l), aspartate
aminotransferase (AST)(128.0 IU/I; reference, 23
to 43 TU/l), and creatine kinase (CK)(2893.0 IU/I;
reference, 7.2 to 28.2 TU/I).

An incisional biopsy at the base of the
tongue was performed under general anesthesia to
collect the muscle fragments. Three samples were
also collected from the upper right and left lateral
sides of the base of the tongue with the aid of a semi-
automatic TRU-CUT needle.

Histopathological tests revealed the
presence of diffusely thickened muscle fibers
(hypertrophy), with degeneration and necrosis,
interspersed with fibrous tissue, and areas of muscle
regeneration (Figure 1C).

The clinical-histopathological diagnosis of
HFMD was confirmed through immunohistochemistry
using the primary anti-dystrophin antibody
(Dystrophin Polyclonal Antibody, 1:200; bs-6718R
BIOSS). Immunostaining of the tongue samples
showed the absence of dystrophin in the sarcolemma
(Figure 1D), confirming the diagnosis of dystrophin
deficiency.

No treatment was instituted for this animal
due to the absence of any specific therapy for the
disease (GASCHEN et al., 2004). However, food
management was changed to avoid signs of anorexia
and dysphagia. The animal’s diet was modified
comprising smaller grain, in addition to wet food
(commercial supply), in limited quantities, several
times a day. With the intent of improving water intake,
additional water fountains were added throughout the
house, apart from adding water to the dry food.

HFMD is a rare, sporadically reported
disorder that mainly affects young male -cats
(CARPENTER et al., 1989; GASCHEN et al., 1992,
1999; CHETBOUL et al., 2006; VAN SOENS et al.,
2009; BLUNDEN & GOWER, 2011). However,
compared with previous reports, our case described
the first clinical signs detected in a three-year-old
cat. The clinical features of cats with HFMD include
hypertrophy of the appendicular and axial skeletal
muscles, organomegaly, changes in gait characterized
by weakness, and an increased volume and protrusion
of the tongue (VAN SOENS et al., 2009; BLUNDEN
& GOWER, 2011), which is in line with most of the
clinical findings in this report.

Organomegaly in cats with HFMD is caused
by hypertrophy of muscle fibers (CARPENTER et al.,
1989; GASCHEN et al., 1992, 1999; CHETBOUL et
al., 2006). Differential diagnoses for organomegaly
are acute kidney disease, diffuse hyperplastic,
infiltrative, or infectious/inflammatory lesions,
or neoplasms (PENNINCK; D’ANJOU, 2015).
However, in this case, no clinical signs were detected
that could be evidence for these diseases, indicating
that organomegaly was associated with HFMD.

The diagnosis of HFMD was based
on the clinical presentation, complimentary
examination findings (imaging and laboratory),
and histopathological and immunohistochemical
reports. The increase in serum ALT, AST, and CK
was indicative of muscle disease. The elevation of
these soluble cytoplasmic enzymes of myofibrils
occurs due to the necrosis of muscle fibers or leakage
of the cytoplasm due to the generalized instability
of the plasma membrane myofibrils (SHELTON &
ENGVALL, 2002; GASCHEN et al. 2004).

HFMD can affect the myocardium
to different degrees and cause mild to moderate
cardiomegaly, as seen using radiographic and
echocardiographic examinations. However, these
changes rarely produce clinically detectable signals
(CHETBOUL et al., 2006). In this study, the cat
had concentric hypertrophy in the left ventricle,
with no clinical signs of cardiomyopathy. This
change might be related to HFMD; nevertheless, we
could not disregard feline idiopathic hypertrophic
cardiomyopathy, which is also characterized by
left ventricular hypertrophy. Secondary causes
of cardiomyopathy, such as hyperthyroidism or
subaortic stenosis, were not observed in this case
(ABBOTT, 2010).

Due to the progressive nature of the
disease, chest radiography and echocardiography
can provide important information for monitoring
the disease progression (GASCHEN et al., 1999).
The histopathological findings in this report,
characterized by hypertrophy of muscle fibers, foci
of necrotic fibers interspersed with fibrous tissue, and
regeneration fibers (Figure 1D), were consistent with
other reported cases of HFMD (GASCHEN et al.,
1992, 1999; CHETBOUL et al., 2006).

After 22 months of diagnosis, the cat
did not show any worsening of clinical, laboratory,
and imaging features (radiography, ultrasound,
and echocardiography). This phenomenon differed
from previous studies which reported clinical
complications leading to death or euthanasia of
the animals (SHELTON; ENGVALL, 2002). The
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variations in clinical manifestations and evolution in
cats with HFMD are unclear and poorly described.
Nevertheless, in humans and dogs with muscular
dystrophy with dystrophin deficiency, this variation
has been described and attributed to the intensity of
deletions that occur in the DNA, the mutation site of
the dystrophin gene, the phenotypic differences, and
the amount of dystrophin produced (GUTMANN;
FISCHBECK, 1989; AMBROSIO et al., 2009; DE
LAHUNTA, 2009). In the study by Ambrosio et
al. (2009), dogs from the same litter had different
phenotypes, resulting in the pathology evolving at
different rates.

The cat’s survival in this report was
possibly related to the fact that it did not present
any visible changes for diaphragmatic hypertrophy,
megaesophagus, heart failure, and rhabdomyolysis,
which are considered to contribute to the poor
prognosis of the disease (VAN SOENS et al., 2009;
BLUNDEN & GOWER, 2011). Further, this case
indicated the importance of care through food
management and water intake, considering that
the main clinical complications described were
related to dysphagia and anorexia secondary to
tongue hypertrophy. Such complications can lead to
decreased water intake and hyperosmolar syndrome
with acute renal failure (GASCHEN et al., 1999).

In conclusion, hypertrophic  feline
muscular dystrophy should be considered even in
adult cats presenting the typical clinical features
of the disease. The diagnosis must be based on the
histopathological and immunohistochemical findings
including hypertrophy of the muscles, protrusion of
the tongue, increase in serum ALT, AST, and CK,
and increased cardiac, hepatic, and renal silhouette.
It is a disease that can cause serious complications
and lead the owners to opt for euthanasia; however,
supportive measures and adequate food management
can increase survival and improve the quality of life
of cats with the disease.
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