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1 | BACKGROUND

Becker muscular dystrophy (BMD) is an X-linked neuro-
muscular disease caused by dystrophin gene mutation,
disease feature included symmetric muscle weakness and
muscular atrophy. Heart could be involved in some BMD
patients. We report a case of a BMD complicated with
dilated cardiomyopathy (DCM). A 42-year-old man, his
body posture and gait change began at the age of 23 years
old, accompanied by weakness and muscle atrophy of
both lower limbs, with a progressive aggravated trend.
Fragment deletion was evidenced in exon 45-49 regions.
Genetic pedigree analysis confirmed the X-linked inher-
ited disease feature. The patient experienced repeated
shortness of breath when he was 39 years old. Whole
heart enlargement and aggravated cardiac dysfunction
were evidenced in echocardiography examination. He was

Becker muscular dystrophy (BMD) complicated with DCM is rare in our daily
clinical practice. BMD serves an etiology for heart failure patients due to DCM.
Multidisciplinary management is required in this case.

Becker muscular dystrophy, dilated cardiomyopathy, heart failure, X-linked recessive

hospitalized for heart failure from time to time since then.
BMD complicated with DCM is a rare scenario in our daily
clinical practice. It is thus of importance for cardiologists
to pay attention to define the primary disease course for
heart failure patients with DCM. Multidisciplinary man-
agement is required in the treatment of patients with
BMD complicated with cardiac damage.

Becker muscular dystrophy (BMD) is an X-linked neu-
romuscular disease caused by dystrophin gene mutation. It
usually occurs in male, while females are usually the car-
riers of the abnormal chromosome. Patients might present
with limb weakness and muscle atrophy with a chronic
progressive disease course. In addition to skeletal muscle
involvement, BMD can also be complicated with cardiac in-
jury. In this case report, we presented the clinical data of a
male patient with BMD complicated with dilated cardiomy-
opathy (DCM) and survey results of this pedigree.
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2 | CASE REPORTS

A 42-year-old man was admitted to our hospital in the
year of 2019 with a complaint of 19 years history of lower
limb muscle weakness and chest tightness and exertional
dyspnea for 3 years. At the age of 23, his body posture and
gait began to change when climbing the stairs, accom-
panied by weakness and muscle atrophy of both lower
limbs. Assistance by hands was required during squatting
and standing up. These changes, with a progressive aggra-
vated trend, mainly focused on the proximal muscles of
both lower limbs.

Since the initiation of the disease, he repeatedly sought
for medical help in various hospitals. Typical character-
istics of active myogenic injure was detected by electro-
myogram (EMG) in 2011. Diagnosis of Dystrophinopathy
was confirmed bymuscle biopsy on 2011.08.29. No special
treatment was applied to him.

He developed exertional dyspnea with orthopnea at
night 3 years ago. Since then, he was repeatedly hospital-
ized due to heart failure. Echocardiographic examination
results are summarized in Table 1.

Genetic examinations performed in the year of 2016
revealed following heterozygous mutations: SCNS5A
geneC.3077>A  (p.T1026k), TTN geneC.94451c>T
(p-R341484Q) and TTN geneC.79693c>T (p.V265651).

Cardiac magnetic resonance (CMR) performed in
the year of 2016 showed that: 1. Left atrium (81¥*49mm)
and left ventricle (88*76mm) were enlarged. Left ven-
tricular systolic function was significantly decreased
(LVEF: 30.3%). 2. Left ventricular thinning was evi-
denced at lateral wall, middle segment of lower wall and
basal segment. There was also transmural-like delayed
enhancement in these segments. 3. Moderate to large
mitral regurgitation. 4. A small amount of pericardial
effusion (Figure 1).

Duchenne’s muscular dystrophy (DMD) gene MLPA
test was performed in 2018 and fragment deletion in

LAs Lvd RAs RVd
Date (mm) (mm) (mm) (mm)
2017.01 53 69 36 21
2017.06 52 69 37 20
2017.11 52 70 45 20
2017.12 52 70 48 20
2018.02 53 72 50 17
2018.03 55 73 51 20

the 45-49 region of exon of DMD gene was detected
(Figure 2).

Right heart catheterization was performed in the
year of 2018 with following results: Pulmonary arte-
rial systolic pressure 87 mmHg, pulmonary capil-
lary wedge pressure = 29 mmHg, the difference value
of diastolic pulmonary pressure = 28 mmHg, total pul-
monary resistance = 16.75wood, pulmonary vascular re-
sistance = 8.38wood, Qp/Qs ratio = 1.02.

Genetic pedigree analysis was finished in 2018, results
conformed that the disease conformed to the recessive
inheritance characteristic of X-chromosome (Table 2).
Despite presence of related heterogeneous gene mutations
in some family members, none of his family members was
clinically ill, and no symptoms and signs of Becker muscu-
lar dystrophy or DCM were found in his family members.

Blood pressure was 86/60 mmHg, and heart rate was
90 beats per minute at admission. Patient was sanity,
tachypnea with engorgement of the neck veins. Low
breath sounds in his both lungs and soft rales could be
heard in the base of both lungs. Abdomen was flat and
soft, and there was no tenderness and rebound tender-
ness. Edema was found in both lower limbs. Meanwhile,
there were signs of symmetrical atrophy thigh mus-
cles, hypertrophy and stiffness gastrocnemius, and the
limbs skin temperature was low. Laboratory exam-
ination results were as follows: Creatine Kinase (CK):
566 1U/L, Myohemoglobin: 219.2 pg/L, Urea nitrogen:
8.5 mmol/L, Hemoglobin: 94 g/L, Neutrophilic gran-
ulocyte percentage (NEUT): 76.2%, Troponin I(Tnl):
<0.5 ng/ml. BNP:4700 pg/ml, NT-proBNP:5732 pg/ml.
Electrocardiograph (ECG) results were as follows: sinus
rhythm. Ventricular premature beat (Figure 3).CT scan
of the lungs showed signs of inflammatory response
in lung field, small effusion in bilateral pleural cav-
ity. Echocardiography detected enlarged left ventricle
(LVEDD 78 mm), left atria (LADs = 55 mm), right atria
(RAs 54 mm) and right ventricle (RVd 37 mm) as well

TABLE 1 Echocardiography

LVEF  PASP
(%) (mmHg)
30 57
33 45
34 72
36 87
29 93
29 105

Abbreviations: Las, Left atrial end systolic diameter; LVd, Left ventricular end diastolic dimension; LVEF,
left ventricular ejection fraction; PASP, pulmonary arterial systolic pressure; RAs, Right atrial end systolic

diameter; RVd, Right ventricular end diastolic dimension.
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as global hyperkinesia (LVEF = 20%), moderate to large
mitral regurgitation and significant tricuspid regurgita-
tion (systolic pulmonary artery pressure = 72 mmHg).

3 | THERAPY

After admission, he was treated with methylpredniso-
lone (4 mg/day), torasemide (10 mg/day), sacubitril/
valsartan(2 X 25 mg/day), bosentan (2 X 125 mg/day),
Ivabradine (2 X 7.5 mg/day), benzbromaron (50 mg/day),
rosuvastatin (10 mg/day). The symptoms were improved
and patients were discharged after 9 days of hospitaliza-
tion, and he was recommended to keep on above medi-
cation regimen after discharge and will be followed up
regularly in our outpatient unit.

4 | DISCUSSION

Becker muscular dystrophy is one of the two common
forms of Duchenne muscular dystrophy, which is an
X-linked recessive genetic disease. It usually occurs
in male, while female are the carriers of the abnormal
chromosome.

According to the difference of onset age and disease
course, patients with dystrophinopathy are divided into
Duchenne’s muscular dystrophy (DMD) and Becker's
muscular dystrophy (BMD), both of which are caused
by the encoding gene absence and partially absence of
dystrophin.!

FIGURE 1 Cardiac magnetic resonance image with evidence
of cardiac fibrosis, late enhancement is indicated by the red arrows

The involved gene is located in the XP21.2 region of
sex chromosome, and is the largest gene known to human
at present. It is about 2.4 Mb in length, contains 79 exons
and 79 introns, and encodes mRNA about 14 KB. The
translated product is anti-dystrophin, which is located in
the lipid of muscle cell membrane, and which plays an
important role in stabilizing cell membrane and prevent-
ing cell necrosis and autolysis. The main types of gene
absence include exon deletion, duplication and gene
micromutation.”?

The main manifestations of Duchenne muscular dys-
trophy (DMD/BMD) in the early stage are atrophy and
weakness of the proximal lower extremities muscular
and pelvic girdle, pseudohypertrophy of calf gastroc-
nemius, duck step and Gowers sign. In the late disease
stage, systemic skeletal muscle atrophy, myocardial in-
volvement, featured by myocardial fibrosis and adipose
tissue infiltration might occur. The myocardial involve-
ment is usually resulted from the absence of myocardial
dystrophy protein. The atrophy degeneration, fibrosis
and infiltration of adipose tissue of the left ventricular
myocardium could lead to abnormal ventricular wall
motion, and eventually dilated cardiomyopathy and se-
vere arrhythmias.

Clinically, disease course of DMD patients is progres-
sive and the prognosis is poor. About 1/3 of the patients
might suffer from mental retardation and usually die of
respiratory or heart failure in their 20s. BMD is an allelic
disease, which is relatively rare and patients usually pres-
ent with the general characteristics of Duchenne muscu-
lar dystrophy. However, the disease progress of BMD is
relatively slow, the average age of disease onset is late and
survival outcome is better than DMD, cognitive impair-
ment is usually absent in BMD patients.

In our case, disease onset of the disease is late, and
clinical manifestations are typical for Duchenne muscu-
lar dystrophy, combined with typical changes on serum
enzymology, electromyography, pathology, and genetics.
He was first diagnosed as “pseudo hypertrophic muscu-
lar dystrophy”. Then, based on the late onset and slow
progression disease feature and absence of cognitive
impairment, patient was diagnosed as Becker muscu-
lar dystrophy (BMD). In addition, echocardiography
examination indicated whole heart enlargement with
reduced LVEF, and CMR indicated myogenic injury, so
the diagnosis of DCM was established, which might be
secondary to BMD.

The most common cause of death in BMD is DCM and
associated heart failure. The patient reported here did
suffer from severe heart failure and our patient presented
typical signs and symptoms of DCM-related heart failure
with NYHA classification III-IV. It is of importance to
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FIGURE 2 Genetic MLPA testing showing fragment deletion in the 45-49 region of exon of DMD gene

TABLE 2 Genetic pedigree analysis

Gene SCN5A ¢.3077C>A (p.T1026k)
Patient +
Father +
Mother -
Daughter I
Elder brother +
Second Elder brother +

define the disease feature and cardiac structural and func-
tion changes with the help of echocardiography, magnetic
resonance imaging and other methods in BMD patients
with or without symptoms of heart failure and monitor
related changes thereafter.’

TTN ¢.94451C>T(p.R31484Q) TTN c.79693C>T(p.V265651)
+ +
- +
+ _
i _
+ +

At present, there is no effective radical treatment for
Duchenne muscular dystrophy. Genetic counseling and
prenatal diagnosis for high-risk pregnant women with re-
lated family history are recommended in some countries.
Multidisciplinary management of DMD/BMD patients is
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FIGURE 3 Electrocardiograph showing sinus rhythm, Ventricular premature beat

of importance aiming to slow down disease progression,
and improve quality of life and outcome. Glucocorticoid
is the only proved drug by evidence-based medicine to
delay the clinical course of DMD,’ which can delay muscle
strength decline, muscle contracture, joint deformation
and heart damage. Clinicians should pay attention to po-
tential adverse reactions related long-term glucocorticoid
treatment in these patients. For BMD patients combined
with cardiac damage and without heart failure symptoms,
angiotensin converting enzyme inhibitors (ACEI) and f-
blockers could delay progression of left ventricular dys-
function.” Sodium-glucose transport protein 2 (SGLT2)
inhibitors are new-comers for HF patients with preserved
or reduced LVEEF (ref), efforts should be made to observe
if BMD patients with heart failure could benefit from this
medication or not. Left ventricular assist device shows a
certain application prospect in improving quality of life
and survival in BMD patients.® In addition, impact of
other treatment methods, such as gene therapy, cell trans-
plantation and heart transplantation therapy, is under ex-
ploration now.

5 | CONCLUSION

This report describes a case of BMD complicated with di-
lated cardiomyopathy, which is a rare case in our daily
clinical practice. It is thus of importance for cardiologists

to pay attention to define the primary disease etiology
for heart failure patients with dilated cardiomyopathy.
Multidisciplinary management is required in the treatment
of patients with BMD complicated with cardiac injury.
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