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Myotonic Dystrophy

The myotonia in DM1 rarely warrants treatment, although some
patients with DM2 are significantly bothered by the discomfort
related to the associated muscle stiffness. Phenytoin and mexiletine
are the preferred agents for the occasional patient who requires an
antimyotonia drug; other agents, particularly quinine and procainamide, may worsen cardiac conduction. A cardiac pacemaker should
be considered for patients with unexplained syncope, advanced
conduction system abnormalities with evidence of second-degree
heart block, or trifascicular conduction disturbances with marked
prolongation of the PR interval. Molded ankle-foot orthoses help
stabilize gait in patients with foot drop. Excessive daytime somnolence with or without sleep apnea is not uncommon. Sleep studies,
noninvasive respiratory support (biphasic positive airway pressure
[BiPAP]), and treatment with modafinil may be beneficial.
FACIOSCAPULOHUMERAL (FSH) MUSCULAR DYSTROPHY
This form of muscular dystrophy has a prevalence of ~1 in 20,000.
There are two forms of FSHD that have similar pathogenesis, as
will be discussed. Most patients have FSHD type 1 (95%), whereas
approximately 5% have FSHD2. FSHD1 and FSHD2 are clinically and
histopathologically identical. FSHD is not to be confused with the
genetically distinct scapuloperoneal dystrophies.
Clinical Features The condition typically has an onset in childhood or
young adulthood. In most cases, facial weakness is the initial manifestation, appearing as an inability to smile, whistle, or fully close the eyes.
Weakness of the shoulder girdles, rather than the facial muscles, usually brings the patient to medical attention. Loss of scapular stabilizer
muscles makes arm elevation difficult. Scapular winging (Fig. 462e-3)
becomes apparent with attempts at abduction and forward movement
of the arms. Biceps and triceps muscles may be severely affected, with
relative sparing of the deltoid muscles. Weakness is invariably worse
for wrist extension than for wrist flexion, and weakness of the anterior
compartment muscles of the legs may lead to footdrop.
In most patients, the weakness remains restricted to facial, upper
extremity, and distal lower extremity muscles. In 20% of patients,
weakness progresses to involve the pelvic girdle muscles, and severe
functional impairment and possible wheelchair dependency result.
Characteristically, patients with FSHD do not have involvement
of other organ systems, although labile hypertension is common, and
there is an increased incidence of nerve deafness. Coats’ disease, a disorder consisting of telangiectasia, exudation, and retinal detachment,
also occurs.
Laboratory Features The serum CK level may be normal or mildly elevated. EMG usually indicates a myopathic pattern. The muscle biopsy

shows nonspecific features of a myopathy. A prominent inflammatory 462e-11
infiltrate, which is often multifocal in distribution, is present in some
biopsy samples. The cause or significance of this finding is unknown.
An autosomal dominant inheritance pattern with almost complete
penetrance has been established, but each family member should be
examined for the presence of the disease, since ~30% of those affected
are unaware of involvement. FSHD1 is associated with deletions of
tandem 3.3-kb repeats at 4q35. The deletion reduces the number of
repeats to a fragment of <35 kb in most patients. Within these repeats
lies the DUX4 gene, which usually is not expressed. In patients with
FSHD1 these deletions in the setting of a specific polymorphism leads
to hypomethylation of the region and toxic expression of the DUX4
gene. In patients with FSHD2, there is no deletion, but a mutation
in SMCHD1. Interestingly, in the setting of the same polymorphism,
there again is seen hypomethylation of the region and the permissive
expression of the DUX4 gene. In both FSHD1 and FSHD2, there is
overexpression of the DUX4 transcript.
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facioscapulohuMeral Muscular
Dystrophy

No specific treatment is available; ankle-foot orthoses are helpful for
footdrop. Scapular stabilization procedures improve scapular winging but may not improve function.
OCULOPHARYNgEAL DYSTROPHY
This form of muscular dystrophy represents one of several disorders
characterized by progressive external ophthalmoplegia, which consists
of slowly progressive ptosis and limitation of eye movements with
sparing of pupillary reactions for light and accommodation. Patients
usually do not complain of diplopia, in contrast to patients having
conditions with a more acute onset of ocular muscle weakness (e.g.,
myasthenia gravis).
Clinical Features Oculopharyngeal muscular dystrophy has a late
onset; it usually presents in the fourth to sixth decade with ptosis and/
or dysphagia. The extraocular muscle impairment is less prominent in
the early phase but may be severe later. The swallowing problem may
become debilitating and result in pooling of secretions and repeated
episodes of aspiration. Mild weakness of the neck and extremities also
occurs.
Laboratory Features The serum CK level may be two to three times
normal. Myopathic EMG findings are typical. On biopsy, muscle fibers
are found to contain rimmed vacuoles, which by electron microscopy
are shown to contain membranous whorls, accumulation of glycogen,
and other nonspecific debris related to lysosomes. A distinct feature of
oculopharyngeal dystrophy is the presence of tubular filaments, 8.5 nm
in diameter, in muscle cell nuclei.
Oculopharyngeal dystrophy has an autosomal dominant inheritance pattern with complete penetrance. The incidence is high in
French-Canadians and in Spanish-American families of the southwestern United States. Large kindreds of Italian and of eastern
European Jewish descent have been reported. The molecular defect in
oculopharyngeal muscular dystrophy is a subtle expansion of a modest polyalanine repeat tract in a poly-RNA-binding protein (PABP2)
in muscle.
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oculopharyngeal Dystrophy

Dysphagia can lead to significant undernourishment and inanition,
making oculopharyngeal muscular dystrophy a potentially lifethreatening disease. Cricopharyngeal myotomy may improve swallowing, although it does not prevent aspiration. Eyelid crutches can
improve vision when ptosis obstructs vision; candidates for ptosis
surgery must be carefully selected—those with severe facial weakness are not suitable.
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kinase gene (named DMPK) on chromosome 19q13.3. An increase in
the severity of the disease phenotype in successive generations (genetic
anticipation) is accompanied by an increase in the number of trinucleotide repeats. A similar type of mutation has been identified in fragile
X syndrome (Chap. 451e). The unstable triplet repeat in myotonic dystrophy can be used for prenatal diagnosis. Congenital disease occurs
almost exclusively in infants born to affected mothers; it is possible
that sperm with greatly expanded triplet repeats do not function well.
DM2 is caused by a DNA expansion mutation consisting of a CCTG
repeat in intron 1 of the ZNF9 gene located at chromosome 3q13.3q24. The gene is believed to encode an RNA-binding protein expressed
in many different tissues, including skeletal and cardiac muscle.
The DNA expansions in DM1 and DM2 almost certainly impair
muscle function by a toxic gain of function of the mutant mRNA. In
both DM1 and DM2, the mutant RNA appears to form intranuclear
inclusions composed of aberrant RNA. These RNA inclusions sequester RNA-binding proteins essential for proper splicing of a variety of
other mRNAs. This leads to abnormal transcription of multiple proteins in a variety of tissues/organ systems, in turn causing the systemic
manifestations of DM1 and DM2.

