the distal myopathies, as for example, Nonaka myopathy,
is ultimately a nonspecific histologic feature (45).
Miyoshi myopathy has recently been linked to chro-
mosome 2p13; the gene has been cloned (61). The protein
product of this gene has been called dysferlin (61a,61b);
limb girdle muscular dystrophy (LGMD) type 2B has
also been linked to this locus (62). Illarioshkin et al. (63)
reported a large family in whom seven members had the
typical LGMD clinical phenotype and three family mem-
bers had distal myopathies. Both the LGMD and distal
myopathy in this family were genetically linked to chro-
mosome 2p13. The distal myopathy patients were differ-
ent from the classic Miyoshi myopathy patients in that the
anterior and posterior compartments of the legs were
equally affected. Serum CK levels were elevated in both
the LGMD and distal myopathy cases but more so in the
patients with distal weakness, usually up to 56-fold nor-
mal. Muscle biopsy revealed nonspecific myopathic fea-
tures, including autophagic vacuoles. Therefore, the clin-
ical spectrum of chromosome 2pl3 linked myopathies
appears to be broad, and it is intriguing to speculate how
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FIG. 4. Miyoshi distal myopathy (early adult onset type 2). A:
Lateral gastrocnemius. Extensive fiber loss with replacement
by connective and adipose tissue (hematoxylin & eosin;
x143). (From Ref. 11, with permission.) B: Vastus lateralis.
Slight muscle size variability and a single necrotic fiber
undergoing phagocytosis (hematoxylin & eosin). (From Ref.
11, with permission.) C: Biceps femoris. Changes intermedi-
ate to A and B, with variable muscle size, groups of small
round fibers, and central nuclei (hematoxylin and eosin;
x143). (From Ref. 11, with permission.)

different mutations in the chromosomal area and perhaps
in the same gene give such disparate clinical phenotypes.

LAING DISTAL MYOPATHY:
EARLY ONSET TYPE 3

Laing et al. (64) recently reported an Australian family
of English/Welsh origin in which weakness begins in the
anterior compartment of the legs and the neck flexors,
followed by distal finger extensor involvement. Patients
developed weakness between 4 and 25 years of age in an
AD pattern. The serum CK was one to three times nor-
mal, and muscle biopsy showed moderate myopathic
changes without vacuoles. The pedigree had nine affected
members over four generations. The importance of this
family is that genetic studies revealed linkage to chromo-
some 14. Although other cases with similar clinical fea-
tures have not been described in the modern era, Laing et
al. (64) believe their cases resemble the male patient
Gowers described in 1902 (1). As previously mentioned,
some authors believe the Gowers case may have had






