462e-3

TABLE 462e-2 O bservations on Examination That Disclose Muscle
Weakness

Inability to walk without hyperextending knee (back-kneeing or genu
recurvatum)
Inability to walk with heels touching
the floor (toe walking)
Inability to lift foot while walking
(steppage gait or footdrop)
Inability to walk without a waddling
gait
Inability to get up from the floor
without climbing up the extremities
(Gowers’ sign)
Inability to get up from a chair
without using arms
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Functional Impairment
Inability to forcibly close eyes
Impaired pucker
Inability to raise head from prone
position
Inability to raise head from supine
position
Inability to raise arms above head

Muscle Weakness
Upper facial muscles
Lower facial muscles
Neck extensor muscles
Neck flexor muscles
Proximal arm muscles (may be only
scapular stabilizing muscles)
Knee extensor muscles

Shortening of the Achilles tendon
Anterior compartment of leg
Hip muscles
Hip, thigh, and trunk muscles

Hip muscles

in neurogenic disorders, especially motor neuron disease (Chap. 452),
radiculopathies, and polyneuropathies (Chap. 459), but are not a feature of most primary muscle diseases. Duchenne muscular dystrophy
is an exception because calf muscle complaints are a common complaint. Muscle cramps are also common during pregnancy.
A muscle contracture is different from a muscle cramp. In both conditions, the muscle becomes hard, but a contracture is associated with
energy failure in glycolytic disorders. The muscle is unable to relax
after an active muscle contraction. The EMG shows electrical silence.
Confusion is created because contracture also refers to a muscle that
cannot be passively stretched to its proper length (fixed contracture)
because of fibrosis. In some muscle disorders, especially in EmeryDreifuss muscular dystrophy and Bethlem myopathy, fixed contractures occur early and represent distinctive features of the disease.
Muscle stiffness can refer to different phenomena. Some patients
with inflammation of joints and periarticular surfaces feel stiff. This
condition is different from the disorders of hyperexcitable motor
nerves causing stiff or rigid muscles. In stiff-person syndrome, spontaneous discharges of the motor neurons of the spinal cord cause involuntary muscle contractions mainly involving the axial (trunk) and
proximal lower extremity muscles. The gait becomes stiff and labored,
with hyperlordosis of the lumbar spine. Superimposed episodic muscle
spasms are precipitated by sudden movements, unexpected noises, and
emotional upset. The muscles relax during sleep. Serum antibodies
against glutamic acid decarboxylase are present in approximately twothirds of cases. In neuromyotonia (Isaacs’ syndrome), there is hyperexcitability of the peripheral nerves manifesting as continuous muscle
fiber activity. Myokymia (groups of fasciculations associated with
continuous undulations of muscle) and impaired muscle relaxation are
the result. Muscles of the leg are stiff, and the constant contractions of
the muscle cause increased sweating of the extremities. This peripheral
nerve hyperexcitability is mediated by antibodies that target voltagegated potassium channels. The site of origin of the spontaneous nerve
discharges is principally in the distal portion of the motor nerves.
Myotonia is a condition of prolonged muscle contraction followed
by slow muscle relaxation. It always follows muscle activation (action
myotonia), usually voluntary, but may be elicited by mechanical stimulation (percussion myotonia) of the muscle. Myotonia typically causes
difficulty in releasing objects after a firm grasp. In myotonic muscular
dystrophy type 1 (DM1), distal weakness usually accompanies myotonia, whereas in DM2, proximal muscles are more affected; thus

Figure 462e-4 Gowers’ sign showing a patient using his arms to
climb up the legs in attempting to get up from the floor.

the related term proximal myotonic myopathy (PROMM) is used to
describe this condition. Myotonia also occurs with myotonia congenita
(a chloride channel disorder), but in this condition muscle weakness is
not prominent. Myotonia may also be seen in individuals with sodium
channel mutations (hyperkalemic periodic paralysis or potassiumsensitive myotonia). Another sodium channelopathy, paramyotonia
congenita, also is associated with muscle stiffness. In contrast to other
disorders associated with myotonia in which the myotonia is eased by
repetitive activity, paramyotonia congenita is named for a paradoxical
phenomenon whereby the myotonia worsens with repetitive activity.
Muscle Enlargement and Atrophy In most myopathies muscle tissue is
replaced by fat and connective tissue, but the size of the muscle is usually not affected. However, in many limb-girdle muscular dystrophies
(and particularly the dystrophinopathies), enlarged calf muscles are
typical. The enlargement represents true muscle hypertrophy; thus
the term pseudohypertrophy should be avoided when referring to
these patients. The calf muscles remain very strong even late in the
course of these disorders. Muscle enlargement can also result from
infiltration by sarcoid granulomas, amyloid deposits, bacterial and
parasitic infections, and focal myositis. In contrast, muscle atrophy is
characteristic of other myopathies. In dysferlinopathies (LGMD2B)

