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Over the past 10 years, the impact
of modern microscopic patholo-
gy and molecular genetics on

the diagnostic accuracy and understand-
ing of the pathogenesis of muscle dis-
ease has been enormous. The resource-
ful and skilled application of the modern
techniques of molecular genetics has
been revolutionary. The initial and best
example was the discovery of the gene
whose mutation is the cause of
Duchenne muscular dystrophy (DMD).
This discovery bore fruit. It made possi-
ble the routine use of mutational analy-
sis of patients for a precise diagnosis; in
particular to distinguish Duchenne from
Becker muscular dystrophies. Further-
more, it permitted a more refined and
reliable method of carrier detection and
prenatal diagnosis for these disorders. 

The identification of the protein prod-
uct of this gene allows us to use micro-
scopic or immunoblot display of dys-
trophin for diagnostic purposes. Further-
more, it permitted at least 4 additional
developments. Firstly, it led to the dis-
coveries of several other molecules at
the surface membrane of muscle fibers
whose functional partnership is essential
for the integrity of the muscle cell.
Mutations of the genes encoding these
molecules themselves can cause differ-
ent forms of muscular dystrophies. Sec-
ondly, the discovery of dystrophin led to
a better understanding of many aspects
of the physiology and biochemistry of
the muscle fiber surface membrane and
made DMD a biologically highly
informative experiment of nature. Third-
ly, the molecular understanding of dys-
trophin deficiency and its deleterious
consequences promise the development
of truly effective therapy. Lastly, the
example of the success of the discovery
of dystrophin was heralding the molecu-
lar age of myology. It spurred feverish
activities in molecular research, the
fruits of which are represented by the
discoveries of the molecular background
of scores of other inherited muscle dis-
eases.

Along with these momentous devel-
opments in molecular genetics, the
microscopic pathology of skeletal mus-
cle has also enjoyed a parallel surge of
sophistication and practical informative-
ness. This is exemplified by increasing
availability of highly specific and pow-
erful antibodies for the qualitative and
quantitative display of protein products
of most of the genes whose mutation can
cause muscle disease. Thus, the
immunocytochemical profile  obtained
can be correlated with traditional micro-
scopic pathological alterations at the
light and electron microscopic level pro-
viding a powerful tool for a better under-
standing of the pathophysiology of mus-
cle fiber damage or destruction in a
given disease. It will also enable us to
monitor directly the efficacy and safety
of therapeutic interventions. In selected
cases, microscopic techniques permit
direct demonstration of genetic alter-
ations (ie, flourescent in situ hybriodiza-
tion or other forms of in situ hybridiza-
tion) or even the study of the expression
of specific genes by in situ reverse tran-
sciptase polymerase chain reaction (RT-
PCR).

The foregoing developments also
pose challenges in designing modern
educational formats, which are the most
suitable to present current comprehen-
sive knowledge of muscle disease for
pathologists, clinicians and researchers.
The Editors of this volume also faced
that dilemma. One option was to follow
the traditional categories of muscle dis-
ease and with each entity highlight the
relevant state of knowledge of the
molecular and microscopic features and
correlate it with clinical phenotype and
treatment options. Most current texts of
myology have been written along these
lines.

The other approach is less traditional
and would take advantage of the vastly
improved knowledge of the pathogene-
sis of muscle disease. By this approach,
we would group diseases according to
common basic etiological and/or patho-
genic features. We recognize the fact

that there are still quite a few muscle dis-
eases in which the lack of precise patho-
genic knowledge does not permit the lat-
ter approach. However, the number of
these diseases is fast decreasing. Anoth-
er problem with this approach is that it
necessitated the creation of a “miscella-
neous” category for some muscular dys-
trophies where the molecular defects do
not have a common denominator other
than being “dystrophygenic.” 

Furthermore, there are disorders,
which on pathogenic basis, could be
equally grouped in 2 categories, eg, the
congenital myasthenic syndromes,
which could be listed either under ion
channel disorders or neuromuscular
transmission defects. Other examples
are nemaline myopathies and central
core disease that could belong to either
developmental disorders or myofibrillar
disorders. Nevertheless, we decided to
organize the categories of muscle dis-
eases according to the “pathogenic”
approach. We have not allowed the
molecular and pathological facts to hang
in a void, so the authors have provided a
brief initial clinical correlation for each
disease. Subsequently, they presented
and illustrated the essential up-to-date
knowledge of molecular and microscop-
ical facts, which are indispensable for
the formulation of the pathogenesis,
which is the key point for each entity. In
allowing this routine, we tried to remain
thoroughly factual, but we did not
refrain from attractive hypotheses when
they were applicable.

We trust that the new system of
organization of clinical myology will not
confuse the readers but it will emphasise
the tremendous impact of microscopic
pathology and molecular science in the
field.

George Karpati
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