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Becker muscular dystrophy (BMD) was first described 
in 1955 by a German neurologist and geneticist, Peter Emil 
Becker (1908-2000).1 The incidence of this rare X-linked 
muscular dystrophy is 3 in 100,000 live male births. The 
disease is due to mutations in the dystrophin gene located 
on chromosome Xp21.1.2 Dystrophin is a cell-membrane-
associated protein vital to the structural integrity and support 
of both cardiac and skeletal muscles. Clinically affected 
patients present with skeletal myopathy with elevated creatine 
kinase (CK) MM isoform and calf pseudohypertrophy. 

The most common cardiac presentation is cardiomyopathy 
(found in 50% of cases) and conduction disorders (atrial 
or ventricular arrhythmias).2,3 The clinical progression 
appears to be relatively more benign compared to the rapid 
progression of the more common muscular dystrophy, 
Duchenne Muscular Dystrophy (DMD). In the archives of 
the Philippine Heart Center, cardiomyopathy from BMD was 
rarely encountered.5 This may be attributed to the subclinical 
neuromuscular component of the disorder in some cases.

CASE
This is a case of a 27-year old male who was diagnosed 

with muscular dystrophy at 6 years of age. During this time, 
he complained of intermittent bilateral calf muscle pain, 
which was crampy in character, precipitated by exercise, and 
relieved by rest. He had proximal muscle weakness on both 
lower extremities, and prominence of the calf muscles. 

Needle electromyography-nerve conduction velocity 
testing results were suggestive of a myopathic disorder. 
Muscle biopsy over the left vastus lateralis showed perimysial 
thickening and diffuse endomysial edema. The muscle fibers 
were of varied caliber, and some with lost polygonal shape and 
assumed a round configuration. These pathologic findings 
were consistent with muscular dystrophy. He was, however, 
able to perform his daily activities and to attend school with 
minimal limitation. 

At 16 years of age, he was diagnosed to have BMD by 
a neurologist. 

At 19 years of age, he experienced gradual progressive 
muscular asthenia with decrease in basal functional capacity. 

At 23 years of age, he had exertional dyspnea on climbing 
two flights of stairs, and noted decreased walking capacity 
on level ground. Symptoms were attributed at this time to 
his muscular dystrophy. 

Thereafter, there was further progressive limitation of 
functional capacity and increased easy fatigability. He could 
climb only a flight of stairs and with difficulty. He experienced 
shortness of breath upon walking approximately 20 to 30 
meters at level ground. He was then referred to a cardiologist, 
where further work-up was done. 

Family medical history showed his mother had modestly 
elevated CK levels, and his sister also had frequent leg cramps 
(Figure 1). Both were suspected to be BMD carriers. The 
pedigree illustrates the X-linked recessive pattern genetics 
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of BMD. 
Family genetic testing was advised but was not done due 

to financial constraints. Personal and social histories were 
unremarkable. He had a past medical history of laparoscopic 
cholecystectomy for cholecystolithiasis.

The patient was apparently well until 10 hours prior to 
admission, when he experienced anterior chest heaviness, 
squeezing in character, non-radiating with visual analog scale 
rating of 5/10, partially relieved by rest. Symptoms persisted 
until 6 hours prior to admission, when he complained of 
dizziness with worsening chest pain and associated difficulty 
of breathing. He was rushed to a local hospital in Marikina 
City. 

At the emergency room, electrocardiography (ECG) 
revealed frequent premature ventricular depolarizations 
occurring in bigeminy. This was shortly succeeded by 
sustained ventricular tachycardia with pulse, of which 
immediate synchronized cardioversion with 100 joules was 
performed. Ventricular tachycardia immediately converted 
to sinus rhythm. Amiodarone drip was started. Patient was 
stabilized and was subsequently transferred to our institution. 

Upon admission, the patient was conscious and coherent. 
Blood pressure was 100/60 mm Hg; heart rate (HR) was 85 
beats per minute (bpm); respiratory rate was 20 cycles per 
minute; and body mass index was 26.4kg/m2. He had no 
neck vein engorgement; jugular vein pulse was 6 to 7cm H

2
O. 

Breath sounds were vesicular. Cardiac examination showed 
normal rate and regular rhythm with frequent skipped beats; a 
displaced apex beat over the 6th intercostal space, left anterior 
axillary line; with soft S1 and S2; no murmur or S3/ S4 were 
heard. Calf muscles bilaterally were prominent. There was no 
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pedal edema, clubbing, cyanosis or stasis dermatitis.

Hospital course
The postero-anterior chest x-ray showed cardiomegaly 

with an increased cardiothoracic ratio of 0.57 (Figure 2). The 
right cardiac border, pulmonary artery and right pulmonary 
artery were not prominent. No pulmonary infiltrates were 
noted. The left ventricle (LV) was prominent, with the apex 
displaced leftward and downward. The Hoffman-Rigler sign 
was positive (1.9 cm) for LV enlargement on lateral view. 

The baseline ECG findings showed sinus tachycardia 
with left axis deviation (axis=-20o) and an incomplete 
right bundle branch block (HR=115 bpm, PR=0.16 s; 
QRS=0.10 s, QT=0.32 s, QTc=0.499 s [Bazett] or 0.416 
s [linear regression]) (Figure 3). In comparison, upon 
admission, the patient’s ECG showed sinus rhythym with 
frequent polymorphic ventricular ectopic beats, first degree 
atrioventricular (AV) block, and an incomplete right bundle 
branch block (HR=83bpm, PR=0.24 s, QRS=0.10 s, 
axis=0o, QT=0.36 s, QTc=0.424 s [Bazett] or 0.400 s [linear 
regression]).

Transthoracic two-dimensional echocardiography 
(Figure 4) showed generalized hypokinesia and severely 
depressed systolic function, with evidence of grade II diastolic 
dysfunction (pseudonormal pattern). There was eccentric left 
ventricular hypertrophy with a dilated left ventricular cavity 
(LV mass index of 132 g/m2, LV end-diastolic diameter 
of 6.9 cm) and normal relative wall thickness. Likewise, 
the left atrium (LA) was dilated (anteroposterior diameter 
of 3.1cm, LA volume index of 29 mL/m2). The systolic 
function was severely depressed with an ejection fraction of 
25% by Simpson’s method, and 22% by Teicholz formula 
(M-mode). The mitral, tricuspid, aortic and pulmonic valves 

Figure 1. The patient’s pedigree.
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Figure 2. The patient’s chest radiograph.
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were structurally normal. The sphericity index was 1.23. 
Laboratory examination showed markedly elevated CK 

izoenzymes, specifically CK-MM at 4,319 IU/L (Table). 
The rest of the blood chemistries were within normal limits. 
All the above diagnostic findings support the diagnosis of 
cardiomyopathy in BMD.

The patient was closely monitored during the entire 
hospital stay, and ventricular tachycardia did not recur. 
Patient’s symptoms improved. He was given aspirin, digoxin, 
captopril, furosemide, L-carnitine and coenzyme Q10 
(CoQ10). On the 4th hospital day, the patient was eventually 
discharged clinically improved.

The patient is currently monitored on regular out 
-patient basis consults. There have been intermittent bouts of 
shortness of breath that are medically treated primarily with 
diuretics not requiring hospitalizations. There has been no 
recurrence of ventricular tachyarrythmias.

DISCUSSION
The early manifestation of heart failure is often 

unrecognized in BMD due to physical inactivity, or because 
symptoms may be initially regarded as part of the muscular 
asthenia.6 Rarely, the neuromuscular component of this 

disorder may be subclinical, and the patient may present 
primarily as cardiomyopathy.7 The skeletal and cardiac muscle 
disorder may not progress in parallel.8 In the molecular level, 
it was found out that the dystrophin gene deletion on exons 
45 through 49, as well as the 5’ region appears to be associated 
with cardiac involvement. Gene deletions on exon 48 and 49 
presents with more severe cardiac dysfunction.7,9 However, 
few BMD patients develop severe heart failure even in the 
presence of cardiac involvement. Female carriers of BMD 
are also at risk of developing cardiomyopathy, although this 
appears to be variable.6,10,11 

Electrocardiographic abnormalities are present in 75% 
of patients with BMD.3,12 In the right precordial lead (V1), 
the presence of tall R waves and increased R/S amplitude 
may be noted.13 Incomplete right bundle branch blocks occur 
frequently. Deep and narrow Q waves may also be seen in 
leads V5, V6, I, and aVL; or in leads II, III, and aVF.3,13 These 
findings are evident in the baseline ECG of the patient (Figure 
3). A normal ECG in the general population may be useful 
in excluding significant LV dysfunction (negative predictive 
value of 98%). However, in patients with neuromuscular 
disorders, there are no specific data.14 Thus, a normal ECG 
may not necessarily rule out these disorders. On admission, 

Figure 3. The patient’s electrocardiogram.

Figure 4. The patient’s two-dimensional echocardiogram.
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the patient’s ECG showed sinus rhythm with frequent 
polymorphic ventricular ectopic beats, first degree AV block 
and an incomplete right bundle branch block. In this case, 
the finding of a first - degree AV block and ventricular 
tachyarrhythmia demonstrates the conduction disorders that 
are frequently observed in patients with BMD.

The patient was admitted due to ventricular 
tachyarrythmia. Arrhythmias or conduction defects are 
forewarning signs for fatal arrhythmias that may lead to 
sudden death despite regular monitoring.8 Bradycardia, 
ventricular tachycardia, ventricular fibrillation or heart 
block may occur without any preceding warning symptoms. 
Tachyarrhythmias respond to anti-arrhythmic drug therapy; 
however, class I anti-arrhythmics should be avoided if 
ventricular arrhythmia is present.

Echocardiography remains the standard non-
invasive diagnostic test for cardiomyopathy in muscular 
dystrophinopathies.6 The transthoracic two-dimensional 
echocardiography (Figure 4) showed findings of dilated 
cardiomyopathy. There was generalized hypokinesia with 
eccentric LV hypertrophy with a dilated LV cavity; and a 
severely depressed ejection fraction. The sphericity index 
was 1.23; this is the ratio of the longest diameter and the 
shortest diameter of the LV. Normally, this should be above 
1.6, and a ratio of less than this value suggests pathologic LV 
remodeling, as in this case. 

A markedly elevated serum CK are notably elevated at rest 
and become more pronounced if taken on exertion.7 Patients 
who are considered carriers of the muscular dystrophy gene 
may also have modest increase in serum CK. 

The patient was given captopril, digoxin, L-carnitine, 
and coenzyme Q10 (CoQ10) during his admission. The 
use of angiotensin converting enzyme inhibitors (ACEI) was 
associated with lower mortality in patients with muscular 

dystrophy.3,15 According to Jefferies, et.al.2, the use of 
ACEI in muscular dystrophy patients with cardiomyopathy 
can significantly improve LV size and systolic function. 
Digoxin may be effective in the management of myocardial 
damage in muscular dystrophy, although there is no large 
trial to prove this yet.18 CoQ10 was shown in 16 muscular 
dystrophy patients as a potent antioxidant that improves 
function and strength in the dystrophin-deficient muscle.17 

Carnitine supplements were given for improvement of the 
L-carnitine deficient muscle causing the muscular dystrophy 
bioenergenetic insufficiency.18

It  is  noteworthy that when the patient had 
cholecystolithiasis that necessitated an elective laparoscopic 
cholecystectomy, propofol and fentanyl were intentionally 
administered by the anesthesia service instead of agents such 
as isoflurane or succinylcholine in order to avoid potentially 
fatal rhabdomyolysis.19 Patients with muscular dystrophy 
are at increased risk for anesthesia-induced rhabdomyolysis. 
If this happens, dantrolene may be given. A similar patient 
with previously undiagnosed BMD died from anesthesia-
induced rhabdomyolysis.20 The distinguishing feature 
of anesthesia-induced rhabdomyolysis from malignant 
hyperthermia is an acute rhabdomyolysis without a preceding 
hypermetabolism. The pathophysiology of anesthesia-induced 
rhabdomyolysis is unknown. However, it is postulated 
that there is an increased permeability and breakdown of 

Test Patient Normal Values

CKMM 4319 IU/L  ↑ ↑ 21 - 226 IU/L

CPK 4399 IU/L  ↑ ↑ 21 - 232 IU/L

CPK-MB 80 IU/L  ↑ ↑ 0 - 6 IU/L

Potassium 3.70 mmol/L 3.5 - 5.1 mmol/L

Sodium 140 mmol/L 137 -146 mmol/L

Magnesium 0.99 mmol/L 0.74 - 0.99 mmol/L

Calcium 2.12 mmol/L 2.12 - 2.54 mmol/L

Creatinine 0.06 mg/dL 0.05 - 0.12 mmol/L

Table. Summary of laboratory results.

CKMM=creatine kinase MM; CPK=creatine phosphokinase; 
CKMB=creatine kinase MB.

Figure 5. Patient survival from the time of diagnosis of 
cardiomyopathy.

DMD=Duchenne muscular dystrophy; BMD = Becker muscular dystrophy; 
ODCM = other dilated cardiomyopathy. Adapted from Connuck DM, et.al. 
Characteristics and Outcomes of Cardiomyopathy in Children with Duchenne 
or Becker Muscular Dystrophy: A Comparative Study from the Pediatric 
Cardiomyopathy Registry. Am Heart J 2008;155(6):998-1005.
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previously unstable sarcolemma upon administration of 
depolarizing neuromuscular blocking agents and inhalation 
anesthetic agents.21,22 This leads to influx of calcium and 
intracellular potassium and CK leak from myocytes. The peri-
operative course of the patient appeared to be unremarkable. 
Although uneventful, knowledge of this fatal consequence 
in BMD patients was essential in the holistic management 
of the patient.

According to a comparative study on the survival 
of muscular dystrophy patients from the Pediatric 
Cardiomyopathy Registry (Figure 5), the survival of 
patients with BMD was significantly longer than those with 
Duchenne Muscular Dystrophy (DMD).21 The factors that 
differentiated the survival of patients with DMD and BMD 
were: 1) level of physical activity, which is higher in BMD; 2) 
respiratory muscle function, which is better in BMD; and 3) 
suitability for cardiac transplantation. The survival of BMD 
patients until 40-50 years of age was common. In another 
study, death occurred at a mean age of 40 (range 17 to 70+ 
years), and loss of ambulation between 12 to 70+ years.8 
Cardiac involvement is the cause of death in approximately 
50% of patients.23

CONCLUSION
 BMD is rare. However the knowledge of the disease 

progression, including the development of cardiomyopathy 
and conduction disorders (atrial and ventricular arrhythmia) 
will enable the clinician to anticipate the probable sequelae 
and aid patient management. It is key that upon reaching a 
diagnosis of dilated cardiomyopathy, one may consider this 
as a starting point for further assessment of plausible causes 
such as muscular dystrophinopathies.
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