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근거기반 가이드라인 요약: 지대 및 말초근이영양증의

진단과 치료
미국신경과학회의 가이드라인 개발위원회와 미국 신경근육과 전기진단의학 임상 
문제 검토 패널의 보고

Evidence-based guideline summary: Diagnosis and treatment of limb-girdle 
and distal dystrophies
Report of the Guideline Development Subcommittee of the American Academy of Neu-
rology and the Practice Issues Review Panel of the American Association of Neuromus-
cular & Electrodiagnostic Medicine

목적: 지대근이영양증(limb-girdle muscular dystrophies, LGMDs)의 진단과 치료에 대한 현재 근거들을 검토하여 임상 권고사

항을 만들고자 하였다.

방법: 미국 신경과학회의 가이드라인 개발 과정을 이용하여 체계적인 리뷰와 임상 권고사항을 개발하였다.

결과: 대부분 LGMDs는 드물고, 추정 유병률의 범위는 10만명당 0.07에서 10만명당 0.43이었다. 몇몇 일부 근이영양증의 빈도

는 연구 참여 인종에 따라 다양하였다. 몇몇 LGMDs 아형에서 구별되는 특징들이 있었는데, 근육을 침범하는 패턴, 심장 이상 

유무, 근육 외 침범, 그리고 근육 조직검사 소견들이 그러하다. 몇몇 발표된 치료적 임상연구는 치료의 임상적인 효과를 확인

할 수 있을 정도로 계획되지 못하였다.

주요 권고사항: 근이영양증으로 의심되는 환자에서, 임상의는 임상적 표현형, 유전 양상, 관련된 소견에 근거하여 유전적 진

단에 이르는 임상적 접근 방식을 이용해야만 한다(Level B). LGMD 어떤 아형으로 새로이 진단받은 환자와 심장 합병증의 고

위험군 환자는 심장 증상이 없더라도 임상의는 심장 평가를 위해 심장 전문가에게 의뢰 하여야 한다(Level B). LGMD로 진단

받은 고위험 호흡부전 환자에서 임상의는 주기적인 폐기능 검사를 시행하여야 한다(Level B). 임상의는 근이영양증으로 진단

된 환자를 여러 전문 분야별로 신경근질환 환자를 체계적으로 관리할 수 있는 진료 시설로 의뢰해야 한다(Level B). 임상의는 

LGMD로 진단된 환자에서 치료의 효과와 안전성을 결정하는 연구가 입증되지 않은 유전자 치료, 근원세포 이식, 마이오스타

틴(myostatin) 또는 성장 호르몬 치료를 해서는 안 된다(Level R). 자세한 결과와 권고사항은 NeurologyⓇWeb site at Neurology.

org에서 확인할 수 있다.
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myosin isoforms on muscle biopsy after statistical cor-
rections for multiple outcome measures.

MAJOR PRACTICE RECOMMENDATIONS The
recommendations below encompass 3 major areas:
diagnosis, evaluation, and management of muscu-
lar dystrophies. The full recommendation set is
available online.

Diagnosis of muscular dystrophies. The case for genetic

diagnosis. Accurate diagnosis of the muscular dystro-
phies is important for patients, their families, and effi-
cient and cost-effective use of medical resources.

Diagnosis assists in defining the long-term prog-
nosis, since some dystrophies are more rapidly pro-
gressive, involve the cardiorespiratory systems more
frequently, or are associated with other disorders.
The identification of these dystrophies through
genetic testing will not only inform long-term prog-
nosis but will also assist in directing care more effi-
ciently (e.g., more frequent cardiorespiratory
monitoring and prophylactic treatments such as
pacer/defibrillator placement for those disorders
known to be associated with cardiac involvement).
Precise identification of the disorder also eliminates
the need for repeated testing for an acquired, treatable
disorder such as an inflammatory myopathy, because
some dystrophies have inflammation on muscle
biopsy, making diagnosis difficult on the basis of rou-
tine biopsy findings. In addition, the temptation to
try immunosuppressive agents repeatedly, looking
for a therapeutic response, is not unusual when there
is no diagnosis and the patient is worsening. This ex-
poses patients to potentially serious side effects of
immunosuppressive medications. Patients on immu-
nosuppressants need regular monitoring, adding
logistical difficulties to a population that may have
significantly impaired mobility. Health care costs
are increased by repeated investigations, immunosup-
pressive treatments, and laboratory monitoring.
Although establishing a genetic diagnosis is expensive
on the front end, the costs of continued investigation
for other causes and the risks and expenses associated
with empiric trials of immunosuppressants make a
strong case for establishing a genetic diagnosis, which
often provides patients a sense of closure. Establishing
a genetic diagnosis is crucial for genetic counseling to
inform decision-making about having children and
for screening of offspring. Treatment of cardiomyop-
athy, arrhythmias, and ventilatory failure prolongs life
and improves quality of life in patients with other
neuromuscular diseases.e242–e247

The approach to genetic diagnosis. The wide variation
in phenotypic expression of the LGMDs makes estab-
lishing a clinical diagnosis a challenge. Our systematic
review found that muscular dystrophies have few fea-
tures that are pathognomonic of a specific disorder.
An algorithmic approach emphasizing the pattern of
weakness, the inheritance pattern, and the presence
of distinguishing clinical and muscle biopsy features
can efficiently narrow the differential diagnosis to a
few disorders. The overall conceptual approach is out-
lined in figure 1. See figures 2–5 and figures e-1 and
e-2 for more detailed algorithms based on the specific
pattern of weakness and suspected inheritance
patterns.

Recommendations. For patients with suspected mus-
cular dystrophy, clinicians should use a clinical
approach to guide genetic diagnosis based on the

Figure 1 Conceptual approach to a patient with a suspected limb-girdle
muscular dystrophy
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clinical phenotype, including the pattern of muscle
involvement, inheritance pattern, age at onset, and
associated manifestations (e.g., early contractures, car-
diac or respiratory involvement) (Level B).

In patients with suspected muscular dystrophy in
whom initial clinically directed genetic testing does
not provide a diagnosis, clinicians may obtain genetic

consultation or perform parallel sequencing of tar-
geted exomes, whole-exome sequencing, whole-
genome screening, or next-generation sequencing to
identify the genetic abnormality (Level C).

Evaluation and medical management of muscular

dystrophies. Cardiac involvement.Our systematic review

Figure 2 General classification of myopathies

The differential diagnosis of myopathy includes several diverse conditions, both inherited and acquired. The neuromuscular examination, ancillary laboratory tests,
andEMGassist in the differential diagnosis of these disorders. The termothermuscular dystrophies is used here to indicate hereditary disorders ofmuscle that have
3major phenotypes of weakness: limb-girdle, humeroperoneal, and distal. MD5muscular dystrophy. *Othermuscular dystrophy phenotypes. Limb-girdle pattern of
weakness: symmetric weakness predominantly affecting the proximal legs and arms. Distal muscles may be involved but to a much lesser extent. Neck flexors and
extensors may be involved. Humeroperoneal: humeral muscles (biceps and triceps) and the anterior compartment of the distal leg muscles. May be asymmetric.
Distal: weakness involving theanterior or posterior compartments of the distal legs or the distal arm/forearmmuscles.Other patterns, such as distal arm/proximal leg
(inclusion body myositis), ptosis/ophthalmoplegia (myasthenia gravis, myotonic dystrophy, some congenital myopathies, oculopharyngeal muscular dystrophy, mito-
chondrial myopathy), and neck extensor weakness (dropped head syndrome) (amyotrophic lateral sclerosis, myasthenia gravis, inflammatory myopathies, isolated
neck extensor myopathy), may be noted and suggest specific diagnoses other than limb-girdle muscular dystrophy and variants, as noted in parentheses.
**Autosomal dominant, autosomal recessive, or X-linked inheritance may be responsible in sporadic cases. Figures 3–5, e-1, and e-2 discuss the clinical approach
to diagnosis using the inheritance pattern and the pattern of weakness (as outlined in figure 2) as a starting point.
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