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Myopathic disorders generally produce proximal arm and
leg weakness, a so-called limb girdle pattern. This is the
most common presentation of inflammatory myopathies;
muscular dystrophies; and congenital, endocrine, and
toxic myopathies. Accordingly, patients with limb girdle
weakness complain of difficulty in climbing stairs, rising
from a chair or toilet, and other activities that require the
arms to be raised. However, occasional patients will pre-
sent with a pattern of distal arm and leg weakness due to
myopathy, which is the subject of this chapter.

HISTORICAL PERSPECTIVE

Gowers (1) first described distal myopathy in two
patients. One was an 18-year-old man with hand, foot,
sternocleidomastoid, and facial weakness that some
believe may have had myotonic dystrophy (2,3). The sec-
ond patient was a 23-year-old woman with shoulder and
distal leg weakness, most likely a scapuloperoneal syn-
drome. Gowers realized that it was remarkable that in both
patients, leg weakness was confined to distal muscles.

In the few reports of the first half of the century of
myopathic disorders with predominantly distal weakness,
there was obvious difficulty in differentiating them from
cases of Charcot-Marie-Tooth disease (4-9), but the
absence of sensory symptoms involvement and lack of
pathologic changes in the spinal cord and peripheral
nerves at autopsy supported myopathy.

Wilson (2) raised the dilemma in this manner: “The
question at issue is simply posed: does a distal myogenic
type occur, analogous to the known myelogenic (neural)
form termed peroneal muscular atrophy? At present, no
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definite answer can be returned, but no good reason for
denying the possibility has been adduced. Of the gen-
uineness of the type, ‘I am myself convinced’.”

Welander (10) clarified the existence of a true distal
myopathy in her 1951 monograph describing a large
Scandinavian cohort. This scholarly article has been so
influential that many physicians describe any case of dis-
tal myopathy as “Welander myopathy.” However, as dis-
cussed, in the years after Welander’s publication, several
other distinct forms of distal muscular dystrophy have
since been described (Table 1).

WELANDER DISTAL MYOPATHY:
LATE-ADULT ONSET TYPE 1

Welander (10) described 249 cases of distal myopathy
in 72 families. The pattern of inheritance was autosomal
dominant (AD). Affected patients developed symptoms
in the fifth decade (mean, 47 years), with onset as late as
77 years, rarely before 30. Thus, Welander myopathy has
been classified as a late-onset adult disorder differenti-
ated from early adult-onset distal myopathies (11,12).
Patients nearly always develop weakness first in the fin-
ger and wrist extensors and later in toe and ankle exten-
sors. Only rarely does proximal limb involvement occur
even with disease progression. Tendon reflexes remain
present except for ankle jerks that are lost late in the dis-
ease. Sensation is normal, although recent studies have
shown some deficits on quantitative temperature and
vibration testing (13). The early studies did not report
serum creatine kinase (CK) levels, because this test was
not routinely used at that time (10,14,15). It has subse-
quently been shown that the CK is normal or slightly ele-
vated in the disorder (16,17). Electrodiagnostic studies
show normal motor and sensory nerve conduction results.
Needle electromyography (EMG) shows myopathic
motor units, although some authors have reported mixed
myopathic and neuropathic patterns (16—-19). Fibrillations
are often, but not always, present.
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TABLE 1. Classification of distal myopathies

Type Inheritance Gene localization Initial weakness CK Biopsy
Welander— Autosomal dominant 2p13 Hands, fingers/ Normal or Myopathic; vacuoles in
late adult type | wrist extensors slightly increased some cases
Markesbery— Autosomal dominant 2qg31 Legs, anterior Normal or Vacuolar myopathy
late adult type Il compartment slightly increased
Nonaka— Autosomal recessive 9p1-g1 Legs, anterior Slightly to moderately Vacuolar myopathy
early adult onset or sporadic compartment increased, usually
type | <5x normal
(familial IBM)2
Miyoshi— Autosomal recessive 2p13 Legs, posterior Increased Myopathic, usually

early adult onset
type Il (LGMD 2B)®

Laing—early adult

or sporadic

Autosomal dominant

Chromosome 14

compartment

Legs, anterior
compartment
and neck flexors

Hands or legs

10-150x normal
Slightly increased,
<3x normal

Moderately increased,
<5x normal

without vacuoles;
gastrocnemius often
“end stage”
Moderate myopathic
changes/no vacuoles

Myopathy, usually
with vacuoles;
subsarcolemmal

onset type Il
Myofibrillar (Desmin) Autosomal dominant 11921-23
myopathy—onset or sporadic 2q35
in childhood to ? autosomal Chromosome 12
fourth decade recessive /
? X linked

granules or cytoplasmic
bodies; desmin
accumulations with
antibody assay

sAutosomal recessive familial IBM, also known as quadriceps sparing myopathy, has been genetically linked with the

Nonaka distal myopathy (50-52).

PLGMD type 2B has been genetically linked with Miyoshi distal myopathy (63).
CK; creatine kinase; IBM, inclusion body myopathy; LGMD, limb girdle muscular dystrophy.

Muscle biopsy shows dystrophic features, including
variability in fiber size, increased connective tissue and
fat, central nuclei, and split fibers (10). Vacuoles, a
common feature in several of the distal dystrophies,
were observed by some (10,16,17,20) but not all authors
(14,15,19). When present, they are in some muscle
fibers and are often not a conspicuous histologic fea-
ture. In the more recent Scandinavian reports in which
rimmed vacuoles were also seen, 15- to 18-nm cyto-
plasmic and nuclear filaments were observed on elec-
tron microscopy (16,17). These filaments are commonly
seen in inclusion body myositis (IBM) but not specific
to it alone. According to Lindberg et al. (17), the main
pathologic features that distinguish IBM from Welander
myopathy are inflammatory cell infiltrates in IBM.
Groups of small angular fibers occur, so suggesting a
neurogenic component (20). The sural nerve can show a
moderate reduction in myelinated fibers but not axonal
degeneration or demyelination/remyelination (20). Mild
neuropathic features, suggested clinically, electrophysi-
ologically, and histopathologically, are a pattern seen
often in some other forms of distal myopathy. Welander
patients experience very slow progression of weakness.
Many continue to work, and the duration of life is not
reduced (10). Patients in Welander’s group with a rapid
aggressive course developed proximal weakness and
were thought to be homozygous for the genetic defect
(10,21). The genetic localization of Welander myopathy
is unknown. Initially, the disorder was reported to not be
linked to other distal myopathy gene loci on chromo-

some 2 and 14q (21a), however a preliminary communi-
cation recently found linkage at 2p13 (21b).

MARKESBERY DISTAL MYOPATHY:
LATE ADULT ONSET, TYPE 2

Non-Scandinavian autosomal dominant (AD) late-onset
distal myopathy has been described in English (22) and
French-English (23) families. The large pedigrees and sev-
eral sporadic cases recently reported from Finland
described as “tibial muscular dystrophy™ also fall into this
category (24-26). Weakness begins in ankle dorsiflexor
muscles of the anterior compartment of the distal leg in
contrast to Welander myopathy in which weakness first
affects the hands. Patients first develop weakness after age
40, and as the disease progresses, distal finger and wrist
extensors of the upper extremities can become involved
(Fig. 1), and much later, proximal weakness can occur. The
patients described by Markesbery et al. (23) appeared to
progress more quickly than those with Welander myopathy.
One of Markesbery’s patients had a cardiomyopathy with
heart block and failure requiring a pacemaker. At autopsy,
vacuoles were present in both cardiac and skeletal muscle
(23). Whereas most Finnish patients progressed more
slowly and rarely involved the upper extremity or proximal
muscles (26), some from the pedigree in western Finland
exhibited severe limb girdle syndrome (24,25). Udd et al.
(25) suggested that those with typical limb girdle dystro-
phy might be a phenotype homozygous for the dominant
gene. Serum CK is normal or slightly elevated. EMG






