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Objective. To describe a biochemical growth hormone (GH) de�ciency and to evaluate therapeutic result in a six-year-old male
with Becker muscular dystrophy (BMD). Methods. GH peak was evaluated aer response to arginine and insulin. Bone age was
evaluated according to Greulich and Pyle method. Results. e GH-supplementary therapy was very effective in terms of growth
gain.Conclusion.e possibility of a growth hormone de�ciency and treatment with GH in patients with BMD cannot be excluded,
especially considering the good therapeutic response.

1. Introduction

Becker muscular dystrophy (BMD) is a condition due to
mutations in the gene that expresses the dystrophin protein,
located in X chromosome. Dystrophin is present in the mus-
cle cytoskeleton and its failure causes sarcolemma instability
and disruption.is seems to be themain factor of myopathy
occurring in DMB, resulting in progressive muscle weakness,
especially of the upper districts and dilated cardiomyopathy
[1, 2].

A gradual slowing down of growth is described in mus-
cular dystrophies, particularly in Duchenne’s; however, this
does not seem related to growth hormone de�ciency [3–6].

�e report a case of BMDwith GH-de�cient short stature
who showed a good growth response to recombinant human
GH therapy.

2. Case Presentation

D. R. was born at 40 weeks’ gestation with a birth weight of
3000 g. At 18 months of age, Becker muscular dystrophy

was diagnosed (deletion of exons 45–47 in the locus of dys-
trophin).

At the age of six yr the patient was referred to our
Endocrinology Unit for short stature and delayed bone age in
relation to chronological age (bone age according to Greulich
and Pyle method: 42 months).

At �rst evaluation D. R. showed the following: height
99.4 cm (−3.1 SDS) with height genetic target of 165.7 cm
(10th centile); weight 17.6 kg (3th–10th centile); BMI
17.9 kg/m2 (75th–90th centile); pubertal stage 1 according to
Tanner [7, 8].

Initial laboratory studies revealed the following: IGF
53 ng/mL (25th percentile for age and gender), normal
thyroid function with absence of autoantibodies, negativity
of anti-endomisium and anti-tissue tranglutaminase, normal
adrenal function. e evaluation of GH secretion showed
a partial GH de�ciency (GH peak response to arginine:
4.0 ng/mL; GH peak response to insulin: 8.7 ng/mL). Aer
oral glucose test a normal tolerance was found. Magnetic
resonance imaging of the hypothalamic-pituitary region was
normal.
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T 1: Clinical, hormonal, and radiological parameters of the patient during GH therapy.

Parameters Time of therapy
Start 1 year 2 years 3 years 4 years

Age 6 yr and 4m 7 yr and 7m 8 yr and 6m 9 yr and 5m 10 yr and 5m
Height

(cm) 100 108.5 115 122 128.5
(SDS) −3.66 −3.01 −2.72 −2.34 −2.07

Weight (Kg) 17.5 20.4 22.4 25.8 29.3
BMI

(kg/m2) 17.9 17.3 16.9 17.3 17.7
(SDS) 0.62 0.38 −0.03 −0.11 −0.21

Height velocity
(cm/yr) Unknown 6.65 7.52 7.22 6.59
(SDS) 1.53 2.56 2.53 2.12

Bone age 42 months 4–6 yr 6 yr 8-9 yr 11 yr
IGF 1

(ng/dL) 53 68.4 174.0 267.0 221
(centile∗) 25th 25th–50th 50th–95th 50th–95th 50th–95th

∗Centile for age and sex [7].

At the age of six yr and four months, GH replacement
therapy was started at the dose of 0.027mg/kg/day. e GH-
supplementary therapy was very effective in terms of growth
gain (Table 1).

At the last evaluation, at the age of 11, the patient
showed the following: height 131.4 cm (5th centile; 1.9 SDS);
height velocity 1.8 SDS; weight 29.9 kg (25th centile), BMI
17.4 kg/m2 (25th–50th centile), pubertal stage 2 according to
Tanner.

During followup the childmaintained stability of the clin-
ical frame (characterized bymild weakness, fatigue,myalgias,
and hypertrophy of the calves), neuro- and cardio-respiratory
functions, and metabolic parameters.

3. Conclusion

Becker muscular dystrophy is a neuromuscular recessive dis-
ease related to X chromosome caused by qualitative and
quantitative alterations of the dystrophin. BMD affects about
5/100,000 newborns; however, the high premature mor-
tality explains why the disease has such a low incidence
(2.4/100,000) [1, 2]. From a clinical point of view, affected
patients present a progressive loss of strength, which is more
marked in charge of proximal districts, particularly in the
proximal pelvic girdle, and dilated cardiomyopathy, which
oen plays a decisive role in the evolution of the disease.
Clinical evolution shows sural triceps pseudohypertrophy;
femoral quadriceps can occur to be both hypo- and hyper-
trophied. Compared to the Duchenne muscular dystrophy,
the BMD hardly presents respiratory compromisation.

In muscular dystrophies, especially in DMD, a peculiar
pattern of growth has been described, which is characterized
by regular weight and length at birth and a slow progressive
statural slowdown in the �rst years of life [3, 4]. Short stature
does not seem to be related to GH de�ciency or GH-IGF axis

alterations [5]; instead, itmight be related to several other fac-
tors such as reduced physical activity [4], abnormal response
to GH [5], SHOX (short stature homeobox-containing) gene
alterations, which is mapped to chromosome Xq22, therefore
potentially involved in the anomalies of the nearly region
Xq21, which contains the coding gene for the dystrophin
[3, 4, 6].

In our report, short stature is related to GH de�ciency.
GH de�ciency may be total or partial, isolated, or associated
with other abnormalities of pituitary hormones. In childhood
the disease is usually idiopathic butmay be secondary tomor-
phological abnormalities, malformations, or brain tumors.
Our patient presents a partial GH secretion de�ciency, which
is not associated with other secretory anomalies and is
not secondary to alterations of the hypothalamic-pituitary
region. e growth hormone therapy had a bene�cial effect
in terms of growth gain, with stability of the neuromuscular
disease, but we cannot de�ne any speci�c positive effects
on muscle. In the literature, the association between BMD
and GH-de�ciency has not been previously reported; other
studies will help to determine if this association is casual
or if in BMD growth hormone secretion and response to
treatment are different from Duchenne Muscular Dystrophy.

In conclusion, the possibility of growth hormone de�-
ciency and treatment with GH in patients with BMD cannot
be excluded, also considering the bene�cial effect of the
therapy.

References

[1] K. M. D. Bushby, M. ambyayah, and D. Gardner-Medwin,
“Prevalence and incidence of Becker muscular dystrophy,” e
Lancet, vol. 337, no. 8748, pp. 1022–1024, 1991.

[2] K.M. D. Bushby andD. Gardner-Medwin, “e clinical, genetic
and dystrophin characteristics of Becker muscular dystrophy.



Case Reports in Endocrinology 3

I. Natural history,” Journal of Neurology, vol. 240, no. 2, pp.
98–104, 1993.

[3] U. Eiholzer, E. Boltshauser, D. Frey, L. Molinari, and M. Zach-
mann, “Short stature: a common feature in Duchennemuscular
dystrophy,” European Journal of Pediatrics, vol. 147, no. 6, pp.
602–605, 1988.

[4] D. Rapaport, G. M. Colletto, M. Vainzof, M. C. Duaik, and M.
Zatz, “Short stature in Duchenne muscular dystrophy,” Growth
Regulation, vol. 1, no. 1, pp. 11–15, 1991.

[5] M. Zatz, D. Rapaport, R. C. M. Pavanello, J. M. L. Rocha, M.
Vainzof, and W. Nicolau, “Nocturnal rhythm of growth hor-
mone in Duchenne patients: effect of different doses of mazin-
dol and/or cyproheptadine,”American Journal of Medical Gene-
tics, vol. 33, no. 4, pp. 457–467, 1989.

[6] B. H. P. Nagel, W. Mortier, M. Elmlinger, H. A. Wollmann, K.
Schmitt, andM. B. Ranke, “Short stature inDuchennemuscular
dystrophy: a study of 34 patients,” Acta Paediatrica, vol. 88, no.
1, pp. 62–65, 1999.

[7] M. W. Elmlinger, W. Kühnel, M. M. Weber, and M. B. Ranke,
“Reference ranges for two automated chemiluminiscent assays
for serum insulin-like growth factor I (IGF-1) and IGF-
binding protein 3 (IGFBP-3),” Clinical Chemistry and Labora-
tory Medicine, vol. 42, no. 6, pp. 654–664, 2004.

[8] E. Cacciari, S. Milani, A. Balsamo et al., “Italian cross-sectional
growth charts for height, weight andBMI (2 to 20 yr),” Journal of
Endocrinological Investigation, vol. 29, no. 7, pp. 581–593, 2006.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


