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NOCTURNAL leg muscle cramping
(NLMC) is a frequent complaint
heard by physicians in all specialties,
from patients of all age groups,
though probably most commonly in
the elderly. Such muscle cramping
usually involves the calf muscles (gas-
trocnemius or soleus) or the small
intrinsic muscles of the sole of the
foot. Both muscle groups are func-
tionally similar, and the following
discussion is applicable to both. Leg
cramps usually occur at night in bed
and are precipitated by random mus-
cle contraction or, more frequently,
by voluntary stretching movements of
the lower extremities. They are

exquisitely painful and a cause for
much distress and anxiety.
Nocturnal leg muscle cramping is

to be sharply differentiated from leg
cramps that occur from exercise such
as walking or running. These can

indicate an underlying pathologic
process, such as the claudication of
peripheral vascular insufficiency or
the "pseudoclaudication" of radicu-
lopathy, especially secondary to lum-
bar spinal stenosis. In contrast,
NLMC is almost always benign. Its
cause is primarily mechanical, and
only rarely is there a more serious
underlying predisposition, such as

electrolyte imbalance, or denervating

neuromuscular disease, such as motor
neuron disease. In recent years, leg
cramping has been frequently ob¬
served during dialysis and is thought
to be caused by an electrolyte imbal¬
ance, though no specific cause has
been identified.'

Pathophysiology of NLMC
When stimulated, muscle tissue is

capable of only one response, that is,
contraction. Muscle relaxation is sim¬
ply the absence of contraction, and
muscle cannot actively lengthen.
Lengthening is accomplished by ac¬
tive contraction of antagonist muscle
groups. In the calf muscles, it is the
active contraction of the anterior
tibial muscles that brings the foot
into a position of dorsiflexion.
In ordinary function, active con¬

traction of the calf muscles causes

plantar flexion of the foot. Because
the ankle joint can pivot freely, plan¬
tar flexion can also occur without the
active contraction of the calf muscu¬
lature, owing to gravity or passive
positioning (Fig 1). In such passive
plantar flexion, the calf muscles, gas-
trocnemius and soleus, are not con¬
tracted, but flaccid and tensionless. In
this state, neural stimulation of these
muscles causes contraction with no
resistance or tension to limit or mod¬
ulate the contractile response, and
sudden uncontrolled cramping occurs.
When muscle is stimulated in a
stretched state, however, its contrac¬
tion is limited by both the mechani¬
cal state of the muscle and by the
response of the tendon receptors that
feed back inhibitory influence onto
the lower motor neurons involved.
Thus, simply, NLMC is due to sudden
contraction of the calf muscles with
the foot in a passively plantar flexed
position, from which the involved
muscles shorten beyond physiological
limit into a painful cramp. In bed, the
foot assumes the position of passive
plantar flexion when a person is lying
prone or supine that causes the pre¬
disposition to NLMC in recumbency
(Fig 2).

Figure 1.
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Figure 2.

Avoiding NLMC
Nocturnal leg muscle cramping can

be avoided by minimizing the passive
plantar flexed position of the feet.
Persons who habitually sleep in a

supine position should be advised to
keep the bed covers loose or to use a
foot cradle to keep the weight of the
covers from exaggerating passive
plantar flexion. They can also use a

pillow against the sole of the foot, as
a foot board is used to prevent foot
drop in unconscious or paralyzed
patients. Prone sleepers can let their
feet extend over the end of the mat¬
tress to maintain a more neutral foot
position. Most important, patients
should be instructed to learn to
stretch their legs consciously with the
feet dorsiflexed rather than plantar
flexed. This maneuver virtually en-

sures avoidance of NLMC precipi¬
tated by stretching movement.

Treatment of NLMC

Considering this mechanical basis
of NLMC, it is apparent that the best
treatment is also mechanical. Very
simply, the cramping muscles should
be promptly stretched by active and
forcible dorsiflexion of the foot. This
maneuver will usually relieve the
severe pain of the cramp within a few
seconds.
Daniel!2 has suggested a prophylac¬

tic stretching exercise of the calf
muscles that he states to have been
effective in approximately one half of
his patients. This exercise consists of
standing and facing a wall approxi¬
mately 1 m away and then leaning
forward while keeping the heels in

contact with the floor. This position
was held for 10 s and then repeated
after a 5-s period of relaxation.
Although drug therapy (usually

muscle relaxants or quinine sulfate)
is frequently recommended for NLMC
prophylaxis, it is seldom necessary or
justified.

Swimmer's Cramps
Similar leg cramps can occur dur¬

ing swimming, and the mechanism is
the same as in NLMC. Good swim¬
ming form requires kicking with the
toes sharply pointed, that is, with the
feet and toes extremely plantar
flexed. The maximal muscle contrac¬
tion involved in vigorous swimming
can then precipitate muscle cramping
exactly as it occurs in NLMC. In the
water, however, cramping can be
much more than uncomfortable; it
can be fatal. Swimmers should be
instructed in the treatment maneuver
described, and when the pain is
relieved and swimming resumed, good
swimming form should be sacrificed
and the feet maintained in a dorsi-
flexed or neutral position to avoid
recurrence.
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Football and Its Dangers

[Editorial, pp 1656-1657]
Football is not as bad as the Fourth of

July. In the first place it costs only ten to
fifteen per cent as many lives and fewer
eyes; furthermore, the fun lasts three
months instead of two or three days, so we
get more per boy. Yet in spite of this
evident innocuity, the popular protest
against the game

...

seems to be stronger
and more general than ever before. Not
that the game is waning in popularity, for
as usual the attendance at the big cham¬
pionship games is limited to the number of
people the grounds will hold, plus as many
more as can get in. We hear a great deal
about lessening the danger of football by

making the game more open, and substi¬
tuting end runs, trick plays and punting,
for the steady hammering down the field a
yard or two at a time, with a unanimous
pile-up at each down.
From the standpoint of the educator,

one of the greatest dangers of football is
the degree to which it absorbs the stu¬
dent's interest. For the first two months of
every school year the entire mass of
students is concerned chiefly with the
football prospects of the college team. As
for the athlete himself—even if he is a

bonafide student and not simply hired for
his football ability—he is being crammed
full of signals, new plays and "dope" of all
varieties until there is little time or

cephalic capacity left for anything else. In
those colleges where a fair class-room
standing is required by an unappreciative
faculty, the football manager finds it
necessary to provide tutors for his team in
order to keep them on the eligible list.
Little good can be claimed for football

on the grounds of physical training, either.
The men on the teams are the very ones
whom Nature has endowed superabun-

dantly with physical capacity, but on them
the physical director bends most of his
energies, while the average student is left
to get his physical development by yelling
from the bleachers. To withstand the
violence of hard tackling, and the crush of
line plays, one must be in the best train¬
ing, and after a hard game the novice, if he
lasts through, finds himself sore and
weary for many days.
What is needed is a game that can be

played by the majority of the students....
Lacrosse has often been suggested as a
substitute for football. It might well form
a part of our college sports and in a few
colleges it does so, but there seems to be
one obstacle to its general adoption—it
requires a high degree of dexterity on the
part of the player not soon applied by a
man not trained in athletics. Like base¬
ball, it requires for satisfactory playing
that it be taken up early in life and
followed continuously, but still a certain
degree of success and much pleasure may
be obtained by the average student taking
up the game for the first time after
entering college.
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