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When the diaphragm is paralyzed respiration is carried on by the intep.
costal and accessory muscles. When the patient is quiet and at pegt
little may be noticed, but the abdomen retracts in inspiration and is forced
out in expiration. On exertion or even on attempting to move there may
be dyspneea. If the paralysis sets in suddenly there may he d}rpnwzl
~and lividity, which is usually temporary (W. Pasteur). Intercurrent at.
‘tacks of bronchitis seriously aggravate the condition. Difficulty in cough-
ing, owing to the impossibility of drawing a full breath, adds greatly to
the danger of this complication, as the mucus aceumnulates in the tubes.

When the phrenic nerve is paralyzed on one side the paralysis may he
scarcely noticeable, but careful inspection shows that the descent of the
diaphragm is much less on the affected side.

The diagnosis of paralysis is not always easy, particularly in Wwomen,
who habitually use this muscle less than men, and in whom the dia-
phragmatic breathing is less conspicuous. Immobility of the diaphragm
1s not uncommon, particularly in diaphragmatic pleurisy, in large effu-
sions, and in extensive emphysema. The muscle itself may be degener-
ated and its power impaired.

Owing to the lessened action of the diaphragm, there isa tendency to
accumulation of blood at the bases of the lungs, and there may be im-
paired resonance and signs of wdema. As a rule, however, the paralysis
is not confined to this muscle, but is part of a general neuritis or an an-
terior polio-myelitis, and there are other symptoms of value in determin-
ing its presence. The outlook is usually serious. Pasteur states that of
fifteen cases following diphtheria, only eight recovered. The treatment
is that of the neuritis or polio-myelitis with which it is associated.

BrAcHIAL PLEXUS.

(1) Combined Paralysis.—The plexus may be involved in the supra-
clavicular region by compression of the nerve trunks as they leave the
spine, or by tumors and other morbid processes in the neck. Below the
clavicle lesions are more common and result from injuries following dislo-
cation or fracture, sometimes from neuritis. The most common cause
of lesion of the brachial plexus is luxation of the humerus, particularly
the subcoracoid form. If the dislocation is quickly reduced the symp-
toms are quite transient, and disappear in a few days. In severe casesall
the branches of the plexus, or only one or two, may be involved. The
most serious cases are those in which the dislocation is undetected or unre-
duced for some time, when the prolonged pressure on the nerves may cause
complete and permanent paralysis of the arm. The muscles waste, the
reaction of degeneration is present, and trophic changes in the gkin are
apt to occur. The medico-legal bearings of these cases are important, and
may be thus briefly summarized : Direct injury, as by a fall or blow on th.e
shoulder, resulting in great bruising of the nerves without dislocation, 8
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ooeasionally followed by complete paralysis of the arm. A dislocation may
be set immediately and yet the lesion of the brachial plexus may be such
as to canse permanent paralysis of the nerves. The dislocation may be
reduced and the joint in subsequent movements slips out again. It has
happened that by the time the surgeon sees the patient again, the damage
Lias become irreparable.

Injuries and blows on the neck may cause partial paralysis of the arm,
involving the deltoid, supraspinatus, infraspinatus, biceps, brachialis an-
ficns, and the supinator. The injury may occur to the child during de-
livery.

A primary neuritis of the brachial plexus is rare. More commonly
the process is an ascending neuritis from a lesion of a peripheral branch,
myolving first the radial or ulnar nerves, and spreading upward to the
plexus, producing gradually complete loss of power in the arm.

(?) Lesions of Individual Nerves of the Plexus.—(a) Long Thoracic
Nerve (Serratus Palsy).—This occurs chiefly in men. The nerve is injured
in the posterior triangle of the neck, usually by direct pressure in the
carrying of loads; cold may cause neuritis. It may be involved also in
progressive muscular atrophy and in polio-myelitis anterior. When par-
alyzed the scapula on the affected side looks winged, which results from
the projection of the angle and posterior border. This is particularly
noticeable when the arm is moved forward, when the serratus no longer
holds the scapula against the thorax. It is a well-defined and readily
recognized form of paralysis. The onset is associated with, sometimes
preceded by, neuralgic pains. The course is dubious, and many months
may elapse before there is any improvement.

(6) Circumflex Nerve—This supplies the deltoid and the teres minor.
The nerve is apt to be involved in injuries, in dislocations, bruising by a
crutch, or sometimes by extension of inflammation from the joint. Ocea-
sionally the paralysis arises from a pressure neuritis during an illness. As
dconsequence of loss of power in the deltoid, the arm cannot be raised.
The wasting is usually marked and changes the shape of the shoulder.
Sensation may also be impaired in the skin over the muscle, The joint
may be relaxed and there may be a distinet space between the head of the
humerus and the acromion. In other instances the ligaments are thick-
tned, and a condition not unlike ankylosis may be produced, which is
readily distinguished on moving the arm.

() Musculo-spiral Paralysis ; Radial Paralysis.—This is one of the
most common of peripheral palsies, and results from the exposed position
of the musculo-spiral nerve. It is often bruised in the use of the crutch,
by injuries of the arm, blows, or fractures. Tt is frequently injured when
A person falls asleep with the arm over the back of a chair, or by pressure
ot the body upon the arm when a person is sleeping on a beneh or on the
gfound. Tt may be paralyzed by sudden violent contraction of the triceps.
Itis somotimes involved in a neuritis from cold, but this is uncommon in
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comparison with other causes. In the subcutaneous injection of ether the
nerve may be accidentally struck and temporarily paralyzed. The paraly-
sis of lead poisoning is the result of involvement of certain branches of
this nerve.

A lesion when high up involves the triceps, the brachialis anticus, and
the supinator longus, as well as the extensors of the wrist and fingers,
Naturally, in lesions just above the elbow the arm muscles and the supina-
tor longus are spared. The most characteristic feature of the paralysis is
the wrist-drop and the inability to extend the first phalanges of the fingers
and thumb. In the pressure palsies the supinators are usually involved
and the movements of supination cannot be accomplished. The sensa-
tions may be impaired, or there may be marked tingling, but the loss of
sensation is rarely so pronounced as that of motion.

The affection is readily recognized, but it is sometimes difficult to say
upon what it depends. The sleep and pressure palsies are, as a rule, uni-
lateral and involve the supinator longus. The paralysis from lead is bi-
Jateral and the supinators are unaffected. Bilateral wrist-drop is a very
common symptom in many forms of multiple neuritis, particularly the

_alcoholic; but the mode of onset and the involvement of the legs and
arms are features which make the diagnosis easy. The duration and
course of the museulo-spiral paralysis are very variable. The pressure pal-
sies may disappear in a few days. Recovery is the rule, even when the
affection lasts for many weeks. The electrical examination is of impor-
tance in the prognosis, and the rules laid down under paralysis of the facial
nerve hold good here.

The treatment is that of neuritis.

(d) Ulnar Nerve—The motor branches supply the ulnar hallves of tlea
deep flexor of the fingers, the muscles of the little finger, the interossel,
the adductor and the inner head of the short flexor of the thumb, and the
alnar flexor of the wrist. The sensory branches supply the ulnar side of
the hand—two and a half fingers on the back, and one and a half fingers
on the front. Paralysis may result from pressure, usually at the elbow-
joint, although the nerve is here protected. Possibly the neuritis in the
ulnar nerve in some cases of acute illness may be due to this cause. Growers
mentions the case of a lady who twice had ulnar neuritis after confinement.
Owing to paralysis of the ulnar flexor of the wrist, the hand moves toward
the radial side; adduction of the thumb is impossible ; the first phalanges
cannot be flexed, and the others cannot be extended. In long-standing
cases the first phalanges are overextended and the others strongly ﬂeXf}d;
producing the claw-hand ; but this is not so marked as in the pl'ogl‘t?EFSI‘Ve
muscular atrophy. The loss of sensation corresponds to the sensory dis-
tribution just mentioned. '

(¢) Median Nerve.—This supplies the flexors of the fingers except the
ulnar half of the deep flexors, the abductor and the flexors of the thurlfib»
the two radial lumbricales, the pronators, and the radial flexor of the wrist:
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The sensory fibres supply the radial side of the palm and the front of the
thumb, the first two fingers and half the third finger, and the dorsal sur-
faces of the same three fingers.

This nerve is seldom involved alone. Paralysis results from injury
and occasionally from neuritis. The signs are inability to pronate the
forcarm beyond the mid-position. The wrist can only be flexed toward
the ulnar side; the thumb cannot be opposed to the tips of fingers.
The second phalanges cannot be flexed on the first; the distal phalanges of
the first and second fingers cannot be flexed ; but in the third and fourth
fingers this action can be performed by the ulnar half of the flexor pro-
fundus. The loss of sensation is in the region corresponding to the sensory
distribution already mentioned. The wasting of the thumb muscles, which
is usually marked in this paralysis, gives to it a characteristic appearance.

LUMBAR AND SACRAL PLEXUSES.

The lumbar plezus is sometimes involved in growths of the lymph
glands, in psoas abscess, and in disease of the bones of the vertebre. Of
its branches the obturator nerve is occasionally injured during parturi-
tion When paralyzed the power is lost over the adductors of the thigh
and one leg cannot be crossed over the other. Outward rotation is also
disturbed. The anferior crural nerve is sometimes involved in wounds
or in dislocation of the hip-joint, less commonly during parturition, and
sometimes by disease of the bones and in psoas abscess. The special
symptoms of affection of this nerve are paralysis of the extensors of the
knee with wasting of the muscles, anwsthesia of the antero-lateral parts of
thich and of the inner side of the leg to the big toe. This nerve is some-
times involved early in growths about the spine, and there may be pain in
its area of distribution. Loss of the power of abducting the thigh results
from paralysis of the gluteal merve, which is distributed to the gluteus,
medius, and minimus muscles.

The sacral plexus is frequently involved in tumors and inflammations
within the pelvis and may be injured during parturition. Neuritis is
common, usnally an extension from the sciatic nerve.

Of the branches, the sciafic nerve, when injured at or near the notch,
causes paralysis of the flexors of the legs and the muscles below the knee,
but injury below the middle of the thigh involves only the latter muscles.
There is also anzsthesia of the outer half of the leg, the sole, and the greater
portion of the dorsum of the foot. Wasting of the muscles frequently
follows, and there may be trophic disturbances. In paralysis of one sciatic
the leg is fixed at the knee by the action of the quadriceps extensor and

- the patient is able to walk.

: 'lemlysis of the small sciatic nerve is ravely seen. The gluteus maximus
B involyved and there may be difficulty in rising from a seat. There is a.
strip of ansesthesia along the back of the middle third of the thigh.




