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editorial

Muscle biopsy with different levels of histological 
sections: an old procedure as a “still modern” approach

Acary S. B. Oliveira

Universidade Federal de São Paulo (Unifesp)/Escola Paulista de Medicina (EPM), São Paulo, Brazil.

The history of muscle biopsy dates back to 1860, when Duchenne first performed a biopsy on a patient with symptoms of myopathy(1). 

Since then, the basic and clinical science of muscle and muscle disease has gone through three stages of development: the classical period, 
the modern stage and the molecular era.

The introduction of enzyme histochemical methods by Victor Dubowitz, in 1970, revolutionized the role of muscle biopsy in the 
diagnosis of various primary and secondary muscle diseases(2). The adaptation of histo- and cytochemical techniques to the study of 
muscle biopsies improved diagnostic accuracy and enabled the identification of new changes and structures(3, 4). Diagnosis of various 
subtypes of dystrophies was further made easier with the beginning of immunohistochemical methods in the 1980s(2).

The twenty-first century has brought in a new spectacular progress in the utility of muscle biopsy with the commencement of 
molecular methods. The molecular era was made possible by the development of molecular biology and its application to muscle diseases. 
This permitted the identification of gene defects in many inherited neuromuscular diseases, leading to accurate and specific diagnosis  
(for example, Duchenne muscular dystrophy, characterized by deficiency of an absolutely essential protein, dystrophin, in muscle fibers). 
In the molecular era, the basis of classification has changed and is still evolving and includes: mutational characteristics, affected 
proteins, microscopic features, the nature of the abnormal cellular process(es), principal organelle involvement and distinctive clinical 
features(5).

Diagnostic advances also occurred in immunopathology using in situ hybridization, immunohistochemistry, immunofluorescence 
and western blotting in the molecular diagnosis of non-genetic dysimmune muscle diseases (i.e. idiopathic inflammatory myopathies)(6).

Because of the latest advances, some investigators give first preference to non-invasive molecular analysis versus microscopic study 
of an invasive muscle biopsy(7). In the same way, regarding inflammatory myopathies, an expressive number of specialists prefer to treat 
patients as soon as possible, based on clinical aspects only, without any muscle biopsy(8). Although there is a frequent reluctance on the 
part of physicians to make a clinical diagnosis without laboratory confirmation, muscle biopsy is necessary, with immunohistochemical 
analysis and cell phenotyping, to achieve correct diagnosis and proper therapeutic intervention(9). However, even held in the appropriate 
time and in the correctly chosen muscle, a description of absence of abnormalities or inflammatory process is not unusual, delaying the 
diagnosis and the prescription of proper treatment. In a cohort of polymyositis/dermatomyositis, systemic sclerosis and systemic lupus 
erythematosus subjects, muscle biopsy sensitivity was 93% and specificity was 93%(10).

The article presented by Diaz et al. (2017)(11) is a well-written and comprehensive text on muscle pathology that will be of invaluable 
assistance to laboratories reporting inflammatory myopathy. It was demonstrated that in patients with inflammatory myopathies 
(dermatomyositis and polymyositis), the pathological muscle found in muscle biopsy was not homogeneous and serial sections at 
different levels raised the possibility of better characterization of pathological process. Therefore, this procedure can increase diagnostic 
sensitivity and specificity, with better understanding of the pathophysiological process and introduction of a more appropriate treatment.

The practice of neuropathology is reaping great rewards from recent scientific advances. Although old, useful techniques should never 
be forgotten. They are still essential and always modern.
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