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INJURIES OF NERVES.

INTRODUCTION.

Ix 1864 Drs. Weir Mitchell, Morehouse, and Keen
published a small book! upon the effects of gunshot and
other injuries of nerves, as observed by them in the wards
for diseases of the nervous system of the United States
Army Hospital, Turner’s Lane, Philadelphia. A number
ations made. In 1872 Dr. Mitchell published a larger
work,? of more extended character, on similar subjects.

The present little volume is the result of a desire to

of cases were reported, and many new and original obser-

examine into the very late consequences of such wounds
and injuries as were dealt with in the books above men-
tioned. It happened sometimes in the course of service
at the Orthopedic Hospital and Infirmary for Nervous
Diseases that men who had been in the charge of Drs.
Mitchell, Morehouse, and Keen during the Civil War
applied for treatment of conditions resulting from their
former wounds, and this suggested the study of as many
as could be reached of the old cases,

Assistance in tracing those of the soldiers who were
on its list of beneficiaries was very kindly afforded by the

1 Gunshot Wounds and Other Injuries of Nerves. J. B. Lippincoit & Co,
2 Injuries of Nerves and Their Conseguences, J. B. Lippincott & Co.
2



14 INJURIES OF NERVES.

Bureau of Pensions, upon the kind recommendation of
the Hon, J. W. Noble, Secretary of the Interior. T feel
it incumbent upon me to acknowledge especially the active
interest of Dr. Ingram, then an officer of the Bureau, who
sent me notes of a number of cases of great interest, seve-
al of which have been used in this book. It did not at
first seem that it would be difficult to secure medical his-
tories of patients whose names and addresses were known,
but it proved an exceedingly long and troublesome affair.
Many of the addresses were imperfect, and letter after
letter was returned undelivered ; many more remained
unanswered or were buried in the oblivion of country
post-offices. Every device to insure safe arrival of letters
was tried, but a number even of those which presumedly
reached their addresses brought no reply. T believe one
cause of these troubles to have been the impossibility of
convincing the men that my questions were not a device
of the Pension Examiners, and that my anxiety to know
rarious minute details of their condition was not prompted
by a desire to réduce or take away their pay.

Of course, in the lapse of so long a period of years,
many men had passed entirely out of reach ; death had
claimed some, and no inquiry could reach others, who, it
was believed, were still alive. But by diligent search
throungh the medium of postmasters, many of them old
soldiers themselves, by advertisement through Grand
Army posts and meetings, a number of men were found
who remembered gratefully their treatment in the Christian
Street and Turner’s Lane United States Army Hospitals,
and from among these the twenty cases reported are
selected.  Of the others who replied, some presented no
feature of interest ; from the accounts offered by some no
clear statement could be made; and a few (I am glad to



INTRODUCTION, 1h

sav, a very few) were obviously somewhat factitious.
When from the letters it was judged that the case might
prove valuable, the soldier was asked to submit the circu-
lar of questions to a physician, and request assistance
in giving a medically correct and detailed history of his
present condition. I cannot too heartily thank the gentle-
men, almost all of them personally unknown to me, to
whose painstaking help I am so much indebted. Other
individuals, not too far distant, I examined myself, and a
number were brought to Philadelphia, and there studied
with care. All this involved an unexpected amount of
labor and some hundreds of letters. It is only to be hoped
that the result will be considered commensurate with the
pains taken.

Besides the cases reported in Gunshot Wounds and in
Injuries of Nerves from the hospital records, I have added
accounts of the results of a number of other cases of
wounds received during the war, some, acknowledged in
their places, from the Pension Bureau records, some from
the unpublished notes of the United States Army Hospital,
and a few seen in private practice or in the course of
service as assistant physician to the Orthopedic Hospital
and Infirmary for Nervous Diseases.

Eighteen cases of injuries occurring in civil life are used
to illustrate different phases of the subjects discussed.
Two of these are from the publications of others, but are
given for their peculiar interest.

Most of the soldiers received their wounds during 1863—
1864. The late examinations were spread, by the difficul -
ties already detailed, through a period of more than two
years, beginning in the spring of 1890, so that the interval
is about twenty-seven or twenty-eight years. An abstract,
as brief as may be, of the history of the wound, its early
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consequences and treatment, precedes the statement of the
later results and present condition.

While some of the cases will necessarily be found in-
complete, owing to the lack of uniform methods of ex-
amination among so many observers, every endeavor has
been made to give the fullest clinical details, in order that
the reader may draw his own conclusions. The sum of
cases is not large enough, and the variety of injuries too
great to permit of drawing many general conclusions ; so
that even where this has been done I have, at the risk of
some repetition, discussed the individual aspects of the
several cases in the Remarks appended to each. Nor has
it been thought desirable in work of a character as purely
clinical as this to attempt any statement of’ neural physi-
ology, so much of which is still rather probable than sure.

(‘ertain general causes affected all the “war cases” for
good or for evil. The occasional privations and forced
exertion of military service preceding wounds, the ex-
posure and neglect which too often followed them, the
haste with which surgeons at the front and under pressure
of over-work had to examine and dress cases, must have
been factors of ill in many patients.  Where these causes
entered largely into cases the fact, if' known, has been
stated.  On the other hand, the youth of most of the
patients was in their favor. Accustomed to-day to see
the gray-headed veterans of the war about us, it is amaz-
ing to find that only a very few of the men whose injuries
are here described were over twenty years of age at the
time of their reception. Judging both from physiological
experiment and from clinical observation, neural injuries
have a much more successful issue in the young than in
even the healthy adult. Besides, those who had not suffered
from disease or exhausting effort before being wounded



INTRODUCTION. 17

must have been in a far more favorable condition for the
healing of wounds than the ordinary individual in ecivil
life. It is within the knowledge of everyone who has
had experience in the “cattle countries™ of the West, that
hurts which elsewhere if not fatal would certainly require
months of prolonged care to bring about healing, are there
repaired with an astonishing rapidity; the life of the
soldier in active service, and not undergoing unusual
hardship, may very well be compared with that of the
cowboy and plainsman.

It remains only to be said that it is probable that the
oeneral result of treatment was somewhat better than
would here appear, not only because the worst cases were
the ones most likely to be reported, but because 1 have
not cared to give room to the details of the cases of re-
covery reported to me, except where the original injury or
the present condition presented some features of interest.

In an Appendix are printed the brief circular of ques-
tions which was sent out, two letters of interest, and the
names and regiments of those cases of importance which
I have not been able to trace are added, in the hope that
some of the physicians into whose hands this book may
come may chance to be able to help me to reach at least a
few of them.



CHAPTER 1I.

CONTUSIONS AND COMMOTIONS OF NERVES.

WineLy differing degrees of injury must come under
one title when instances of contusion or commotion of
nerves are to be considered. A slight blow over a nerve-
trunk produces a tingling pain of brief duration, such as
every one is familiar with from a blow on the ulnar where
it turns about the olecranon. Where the nerve has suf-
fered a heavier blow, a more severe pain of like character
is the early result, and late changes are apt to take place
out of all proportion to the apparent original damage.

This blow may be delivered upon the surface of the
body by a weapon or a missile, or the missile may pass
through the tissues and touch the nerve nearly enough to
broise without dividing any of its fibres. This may
readily occur where the nerve is not closely confined by
adjacent bone.

When the nerve is tied down as it emerges from a bony
foramen, or lies along a bone, it is less easily pushed out
of the direct path of the weapon, and may be violently
bruised. Such accidents are the second degree of contu-
sions; from these the cases of concussion, as of the spinal
cord by a ball passing alongside the column or fracturing
a vertebral process, are separated rather by their greater
severity than by any known difference in the character of
the resulting lesion.

The first symptoms of contusions are a sharp, stinging
pain, an area of numbness, and a passing paralysis. The
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slight character of these indications should not deceive
the observer into too confident a prognosis. Bruised
nerves recover less readily than those which have re-
ceived slight direct injury, and are more inclined to suffer
inflammation.

Injuries which should perhaps be considered with con-
tusions are those like Cases VII. and VIII.,' where a
strain or wrench so hurts the spine or some of the spinal
nerves at their exit from the canal that, although the
patient recovers and seems to be perfectly well, his com-
plaints are apt to be disregarded or to cause suspicion of
simulation, the slow process goes on, and suddenly he
develops paraplegia or myelitis, or some symptom of
sclerotic alteration in the cord. In VIL. there was prob-
ably a rapid compression of the cord by hemorrhage.
The curious state of’ VIII. can hardly be classed with this,
and, indeed, the history is too imperfect to leave us sure
that the destructive results are consequent upon the hurt,
and not merely after it in point of time.

As various trophic effects follow contusions as follow
severer injuries. G.s wound (Case I.) could scarcely
have been more than a contusion of the left sciatic nerve,
as he was able to walk some miles after the reception of
the hurt. The case is complicated, as military cases must
often be, by the effects of long exposure upon the battle-
field, and, in this instance, by an imprisonment of nine
weeks in Libby. ¢ The ulcers proved very unmanage-
able,”” says the report, but the case is quoted as a “ fair
type of partial wound or commotion of a nerve.” DBut
the recovery has been imperfect in nearly all respects—
touch and pain-sense are perverted, and fatigue or a

! Roman numerals refer to the case-numbers. The full ease-histories are given
at the end of each chapter,
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change of weather suffices to bring about uleeration of
the nail-edges, and on the left side, upon which the seiatic
was thought to have suffered, the nails grow less rapidly
than upon the other foot.

Case II. was an injury of the arm-nerves, not any
oreater in degree than G.s (I.) of the leg; but the
median nerve is still congested and over-sensitive, and the
nutritive change has affected hair- and nail-growth in a
contradictory fashion. Generally hair-growth is greater
upon the parts supplied by a wounded nerve, and nail-
formation is interfered with. Here both hair and nails
have grown more rapidly and strongly upon the hurt
than upon the well side.  Dr. Savage also says that there
is no seeretion of sweat upon the face or neck ; this sup-
pression would seem not to be limited to one side.

An unusual form of partial recovery is illustrated by
Miss N. A. (IIL), in wbhom sensation has been com-
pletely restored, while burning pain and ache continue.
The hysterical element in the case makes it unwise to
draw any general conclusions, but usually where sensation
becomes perfectly natural in the one form it is soon healthy
in the others.

The persistence of motor disability is partly the result
of disuse in many cases, and this adds a factor hard to
estimate accurately.  To judge how large a portion of the
palsy, of the atrophy, and of the general degeneration is
due primarily to non-use of the part, and secondarily to
the defeets of” nutrition brought about by this lack of use,
we may compare the results of these cases of injuries not
originally grave with one (IX.) where no nerve was
wounded, but where the long splint-rest consequent upon
a bullet wound of the wrist produced results as serious, as
lasting, and as difficult of repair as could have been caused
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by nerve laceration. The case is sufficiently commented
upon in its place. It may be added that the tenderness of
the whole nerve track all the way to the spine might
result from a low grade of neuritis set up by pressure
from the callus, as has happened in VI.; but, even sup-
posing this, the symptoms are yet highly contradictory.

A nerve recovers readily, so far as its conductivity is
concerned, from pressure even of considerable force if the
pressure be gradually applied and not too long continued.
In Dr. Mitchell’s experiments' the weight of twenty
inches of mercury, brought to bear little by little upon
the exposed sciatic nerve of a rabbit, was needed to
abolish conduction of a galvanic impulse, and it was not
until the compression had lasted ten or twelve seconds
that this effect was produced. The power of transmission
returned in about the same time after the mercury was
removed. UUpon examination of the nerves a disturbance
of the contents of the tubes was found, “ the tissues look-
ing much as they do seven or eight days after section,”
which is just about the period at which a cut nerve ceases
to respond to electrie stimulation.

An experiment carried to the extent of thus disorgan-
izing the neural elements cannot be essayed upon man?
so that we are ignorant of the subjective sensations accom-
panying this condition ; but in Waller’s experiences, with
a less degree of compression continued for a longer time,
sensation in a perverted form returned first, motion more
slowly, and last of all the thermal perception. After
forty-five minutes’ compression of his left radial nerve
Waller found eleven days necessary to restore the sense of
motion perfectly. The course of cases is modified by so

1 Injuries of Nerves, p. 111.

2 But for an accidental one see Case X111,

2_3’:
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many things that it does not always follow eclosely the
lines of experimental pathology, but in the present in-
stances the histories strengthen the conclusions drawn
from the experiment.

Mr. K. (XLV.) offers a curious confirmation of the
slow return of thermal sense, although it must at the
same time be said that Mr. K. was suffering from more
than mere compression of a nerve trunk, for he had not
only endured a bruise, a violent stretching, and a slow
compression of the brachial plexus, but the sharp and
sidden pressure and laceration of a tightly applied liga-
ture, so that perhaps the example is not perfect. Sensa-
tion had begun to make a faint reappearance in the arm,
when, in the effort to determine his perception of heat and
cold, the hand was placed in water of a temperature prob-
ably not exceeding 108° to 110° F., with the astonishing
result of scalding the member as though the water had
been at almost boiling-point. Ewen this hurt was only
felt as a decided heat. Another curious observation may
be made upon this: whatever the loss of trophie control
which caused the skin to be so easily affected by heat, it
had very little influence upon the subsequent healing
processes, which are as rapid and thorough as in a per-
fectly healthy limb;' those who observed the patient in-
clined to think that the return of sensibility proceeded
somewhat more swiftly after the scalding, as though the
irritation had favorably influenced the nerves.

Similar undue effects of moderate heat were observed
in XLIV., where water only felt as agreeably hot in the
median territory, nevertheless scalded in the area supplied
by an ulnar nerve inflamed from a puncture.

! It is common enough to find such injuries healing tediously and unkindly,
but in X. a like easy recovery followed scalding.
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How slight a compression may bring about a lasting
palsy was shown in a case under my care several years
ago. During an ovariotomy the patient’s arms were
crossed upon her breast, the sleeves pinned to her gown
to keep them in place. It chanced that the right arm
rested upon the edge of the narrow operating-table, thus
pressing with what must have been but a small part of
its weight upon the inside of the arm above the elbow.
The patient was thin, and this fact no doubt exposed the
nerve more readily to injury, and she had been long ill,
so that her resistance was feeble and her recuperative
power poor. A day or two later she called my attention
to the feebleness of her hand, and soon, in spite of every
care, the muscles of the hand, and especially those of the
thumb, wasted rapidly, and have never been restored to
their original health. The length of time which the
compression had lasted could not have been above an
hour.

Cases of cicatrix-pressure causing pain are rarer than
might be supposed, and to the after-history of the one
case (V.), detailed in Gunshot Wounds, I am able to add
only two—VI. and XLIV. In the first pressure is
exercised by both osseous and ecicatricial tissue, and even
if it is too late to hope for restoration of nerve funection,
it is probable that some relief from pain would follow
were the nerve released from these sources of compression
and irritation. In the latter instance, upon operation for
examination in the endeavor to discover a reason for the
persistent pain, the nerve was found crossed and com-
pressed by a bridle of tough scar-tissue. Its division gave
instant relief. _

With such histories as these should be compared the
unusual cause of pain in XXV., where a minute, sharp-
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pointed exostosis in the scar of an old bone-injury kept
up great tenderness in and about the cicatrix. Such
causes are readily removable; in a recent case at the
Orthopedic Hospital Dr. W, W. Keen removed a
similar tiny, sharp bone-growth, with a point like a
needle, from the exterior surface of the cocevx. This
was a spontaneous growth, the patient having received
no injury ; it had caused agonies of pain, spreading all
about the lower lumbar region, into the perineum, and
over the buttocks, and its removal afforded complete
relief.

Pinching of a nerve in the callus formed about a frac-
ture is another rarve form of injury. IFortunately, the
symptoms can be recognized early, and may be easily and
quickly relieved.  When this has not happened, and the
pressure has continued, and, as it usually must, has in-
creased, an inflammation of a chronie form results with
all the attendant pains and difficulties; joint-lesions may
appear, neuralgia occur at any time, becoming agonizing
upon change in the weather, with causalgia, and, finally,
atrophy and a high degree of disability.

A partially successful case of surgical interference with
callus-pressure is reported in X, which is published
here by the kind permission of Dr. Thomas G. Morton,
of Philadelphia, in whose care the patient was at the
Orthopedic Hospital. The brachial plexus and artery
were both much pressed upon by the callus and also by
the misplaced fragment of the clavicle, and the lad was
apidly recovering the use and proper nutrition of his
arm when the notes were made.! As in XLIV. and
XLV., there was an unusual susceptibility of the skin

1 But later the fragment was again displaced with a bad result. (See Notes of
Casze.)
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to the effects of heat, so that water of moderate warmth
scalded him, a peculiarity lacking an evident explanation,
It would be easy to attribute it to a lack of proper nu-
tritive control, but this is only begging the question. If
the fault lies in the trophic fibres, how is it that such a
hurt is so readily and naturally repaired ?

Bullse, uleers, and various forms of disease of the skin and
superficial tissues oceur frequently enough following neural
wounds, and we commonly attribute them to the disturbed
innervation of the part; but it is characteristic of these
that they heal tardily and are apt to return." The only
suggestions which can be offered may perhaps be charged
with being generalizations on too small a basis of knowl-
edge : obstinate ulcers, blisters, and eczemas are usunally
present in cases where the nerve is more or less inflamed ;
and although the two patients had no signs of acute neuritis,
their nerves were undoubtedly in a condition of degener-
ation. Or, it is not impossible that there may be a dif-
ference in the course of skin affections resulting from
external injury and those caused by some internal condi-
tion.

Although no hesitation should be felt in operating upon
patients when it is thonght that a nerve is implicated in
allus or cicatricial tissue, the desire to afford prompt relief
should not lessen the activity of the search for symptoms
other than pain alone before the diagnosis is held to be
certain. Prickling and tingling, or other forms of parswes-
thesia, neuralgia, and burning pains should some or all

1 Hilton's often quoted case, where a wrist fracture pressed npon the median
during its course, and nleers on the hand resulted, is a case in point. When the
hand was so bent that the exuberant eallus did not press on the nerve, the uleers
healed. When the wrist was allowed to straighten, the ulecers returned.

Compare the remarks upon the ulcers in XLIV. and the discussion of the
possibility of a special toxic cause.
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of them be present to make very great the probability of
a nerve being pinched in the new tissue. Even then, when
rest and other proper means have been tried, enforced
activity may suddenly or rapidly remove the trouble, as
happened originally in V.

But the physician in civil life does not enjoy the privi-
lege of ordering to the guard-house patients who refuse to
walk or take active exercise, so that in such matters he
may be less successful than his military colleague. Some-
times, too, pain from an obscure cause at first leads to
the supposition that a nerve is injured, when with a brief
period of patience the pain will disappear. A very good
sample of such an oceurrence is described by Dr. J. H.
Pooley, of Columbus.! After a simple fracture of both
bones of the leg acute pain began at the seat of injury
and lasted for some weeks with such violence that opiates
were constantly needed, and a consultation was held upon
the question of cutting down upon the fracture to release
the nerve supposed to be caught either in the callus or
between the fragments of bone. Aection was postponed,
and from the moment the man started to move about upon
crutches the pain gradually subsided.

Paralysis from crutch-pressure is a form of neural
injury in which, although at first the disability is some-
times very complete, the recovery is generally perfect.
Two reasons for this suggest themselves: one has been
already mentioned, namely, that the compression is not
continuous, but intermittent, the weight being removed
from the axilla as the crutch is thrust forward at each
step ; the other is that the most important indication for
treatment in pressure-troubles—the removal of the cause—

I (Ohio Medieal Recorder,
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is early heeded, as the sufferer becomes unable to use a
crutch from the weakness of the hand.

A case is reported as an example of crutch-palsy in
(funshot Wounds which has since proceeded less favor-
ably than is usual (XII.). At the time of his discharge
from the United States Hospital he was considered in a
fair way to regain the perfect use of the arm, but he states
that a considerable degree of disability still persists. It
is likely that in this and in other cases hereafter detailed,
where the result has been less good than was anticipated
at the time of discharge, both the condition of a soldier
worn with the fatigues of severe service and perhaps, too,
some neglect to keep up thorough treatment when the
wholesome discipline of a military hospital was with-
drawn, may have operated to hinder entire success.

TlllE! fourteen case-histories which follow illustrate the
conditions discussed in the preceding pages.

Case 1. Contusion or slight laceration of left sciatic and
right popliteal merves ; paralysis, burning pain, eczema ;
nail edges ulcerated ; alteration of pain and louch-sense ;
continued slight burning pain ; recurring wuleers on nail
edges; partial recovery. (Case 20, Gunshot Wounds.)—
Killian G., Company B, 121st Penn-ﬁ'lhtum, was wounded
at the age of tw enty, at F redericksburg, December, 1862,
by a ball which ]m%ed diagonally downward through the
lower third of the left thigh, from without inward, and,
passing behind the bone, {‘I‘ttt‘l‘{‘il the right leg below and
behind the knee. Here its course traversed the calf ob-
liquely downward, and emerged on the outer side of the
leg without injuring any Lu‘cre nerve. IHe was able to
walk several miles after the hunt but finally lay three
days on the battlefield without, he says, passing water ;
was captured and spent nine w eels in Libby Prison, where
he was very ill,
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In July, 1863, he was examined at the hospital. The
séiatic had ev uh:utlr been slightly injured on the left side,
and there was severe, not excessive, burning pain on tup
of the left foot, eczema and congestion of the skin, and
ulceration at the edges of the toe-nails.  Similar ulcers
existed in the l'luht foot, and its sensibility was also
slightly defective.  There was complete paralysis of the
flexors of the foot, and partial of the flexor communis digi-
torum and of the calf-muscles on the lelt side. There was
no marked atrophy. The ulcers proved exceedingly obsti-
nate, but the other symptoms improved, and he was dis-
{'ll‘ll;__[{*(l:r oreatly 1|111nmw={l after five months’ treatment.

Framined at the Infirmary for Nervous Diseases, Mareh,
1890 :

Nutrition. Muscular development good. He says the
right leg is weaker than the left. The growth of the hair
and its appearance are not changed on either side. He
thinks that the nails grow more slowly on the left foot.

Sensibility—touch. On the right side the sense of touch
is lost in part of the distr Ibntum of the internal saphenous
and 1n part of thut of the musculo-cutaneous. On the
left side it is lost in the region supplied by the external
popliteal.  As to the antermr aspect of the oreat toe the
answers are contradictory.

Pain. As regards the sense of pain in the left leg, in
oeneral a |m1-]nuL causes a burning sensation. This is
especially marked under the knee, on its inner side, and
on the anterior aspect of the foot, lmt ) lrwu‘uLLrJn dis-
tribution and variable in inte m]t\' in some places causing
oreat suffering, in others only i]l‘-u(*lll'llfnl' It 1s now
absent on the -n]v of the foot.

Re-examined January 2, 1891 :

Sensibility.  Right side : Touch ]III]]L"I"f{‘ t in the distri-
bution of internal saphenous ; pain diminished in same
arca. Pain-sense is slight. Touch is almost lost in inter-
nal popliteal around and below the scar. Burning about
the same as last year. It is worse on exercise. Lurumg
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on the left foot was lessened after the war; but now, if
tired, or if the weather changes, ulcers form on the nail-
Ldges. These lasted over a year at the time he was in the
hospital.

Motion. He cannot stand on either leg alone. He
cannot extend nor flex the toes of the right foot. The
other leg-movements are present. In the left leg he can
lift the toes a little from the ground, but can scarcely flex
or extend the ankle. Both movements are present. Knee-
jerk diminished on both sides.

vlectrical evamination, There i1s great reduction of
faradic contractility in the tibialis anticus and peronei,
and a similar quantitative loss to galvanism, but there is
no qualitative change.

Remarks. The late _persistence of the hyperwesthesia to
touch and slight ]mm 18 a rare event. The imperfect res-
toration of nutritive control is shown by the trifles which
will cause return of the ulcers about the nails. A case
in which callus-pressure upon a nerve caused ulceration of
the supplied region is reported by Sir James Paget from
the practice of Mr. Hilton.!

Casg II.  Gunshot-wound of vlnar and median nerves;
late contraction of forearm on arm ; partial recovery of mo-
tion ; tnereased rapidity of nail- and hair-growth. (Sani-
tary Com. Report, p. 144.)—J. M. 8., Company B, 1st New
York Artillery. The soldier was admitted to ﬂw United
States I[u‘:-lﬂtd] in February, 1864, for an injury u‘[ the
ulnar nerve received at (J{ttrf-huru* in July, 1863, in the
patient’s twentieth year.

He was carrying a shell with his right arm bent at a
richt angle and a little out from his side. The ball
entered two inches below the inferior angle of the right
scapula, two and one-halt inches to the ny:ht of the spine,
and emerged over the seventh rib below the anterior bor-
der of the axilla, breaking the rib. Thence it entered the
arm six inches above the internal condyle of the humerus.

! Surgical Pathology, vol. i., quoted in Injuries of Nerves, p. 118.
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It was cut out above the internal border of the supinator
longus three and one-half inches below the bend of the
elbow. The bullet passed close to the artery on its en-
trance into the arm, but did not injure it. He felt the
pain characteristic of a blow on the ulnar nerve at the
elbow, and fell unconscious. During the month follow-
ing he had several hemorrhages from the wound.

On admission the report was as follows :

Nutrition.  Capillary ecirculation bad. Nails curved,
especially in ulnar distribution. No well-marked atro-
phy, but some wasting of interossei. No contractions.
}[mnuumvntn, lnvam richt (injured side), 9% inches;
left, 10} ; forearm, right 9% ; left, 103 inches.

a‘:amrw’nh!r; Touch lessened in ulnar territory. Pressure
on median nerve below the wound caused numbness in the
median distribution.

Motion. Fingers half-flexed ; palmar arch lost (weak-
ness of palmaris brevis). General weakness in thumb
and in muscles of fourth finger. lLiessening of faradic
contractility in interossei and thumb and fourth finger
muscles.

FExamined by Dr. J. M. P. Savage, Sioux City, Towa,
1890 :

When the right arm is touched above the middle third
an acute pain is transmitted to and through the arm and
forearm to the ends of the fingers. He cannot stand cold,
but heat is acceptable. The forearm cannot be Stlalght-
ened, i. e., it is flexed upon the arm to an angle of about
tantr (lvgr{*m There is no other Impdu‘mﬂnt of motion,
except that he has not at all times the ability to flex
fingers upon the palm of the hand, and consequently
grasps [}1]]1[ ipally with the thumb and index-finger. The
arm is one-half inch, and the forearm one inch, smaller in
circumference than the left.

The hair in axilla and upon the arm, forearm, and hand
is a little longer and coarser than upon the left. The
nails orow faster and thicker upon the wounded side. He
does not sweat upon the neck or face.

The cicatrix of entrance is about the size of a five-cent
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piece, slightly pitted, not adherent, not inflamed, con-
tracted at the upper margin, alighth depressed, not ten-
der, surface glazed. The cicatrix of exit is the same size,
%llu‘]lth" plttml not adherent or inflamed, slightly con-
tracted and depressed, very tender and surface glazed.
Some loss of bone of the seventh rib.

In the gunshot-wound of the arm the missile entered
on the inner side about the middle of the middle third of
the arm, passing downward and outward, and made exit,
or was extracted about the middle of the middle third of
the forearm on the palmar surface. The cicatrix of en-
trance is the size of a silver half-dollar, slightly pitted,
adherent at upper margin, not inflamed or depressed,
slightly contracted and tender, and the surface glazed.
The skin of both arm and forearm is mottled from poor
circulation.

Remarks. The original notes of this case are impertect
in their {1{“-»!."111}{1{!]1 of the muscles as to motion.

The contraction which is now present seems to have
come on late, and then, later still, to have improved. The
ulnar nerve was not very seri mhh injured, and the median
appears to have been involved slightly in the first arm
wound, and has never recovered.

It is noted here, as in X XII. and XXXII., that the
nails grow fuster on the wounded side.

It is not stated that the arm does not sweat (as is seen
in some cases, e. ¢., X1.), but it is mentioned that there is
no sweating of neck or face; whether this is limited to
the right side is not H‘llﬂl‘tﬂ{l It is hard to see how, in
view of its situation, this could have resulted from the

body wound.

Case II1. Bruise of ulnar nerve at elbow ; burning pain ;
edema ; recovery of sensibility with persistence of pain ; final
recovery.—N. A., aged twenty-three years, born in New
York, was sent by Dr. George Jacoby to Dr. S. Weir
Mitchell in November, 1892, She had been previously
seen when a child by Dr. Mitchell foran hysterical affection
of the knee-joint. In July, 1892, she was thrown from a
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arriage, and a wheel passed over her right elbow. A
fracture was the result, which, though set at the time, did
badly, and had later to be reset. She was not rendered
unconscions at the time of the injury, and, although some-
what bruised and shaken, had no other hurt of moment
than the fractured elbow. There was pain at once in the
arm, running down into the two ulnar fingers, which
became rigid and slightly flexed, while there was an entire
loss of sensation th 1'nuulmut t]w same distribution.  After
three weeks the s {*11-4111]11\ oradually returned, and she
now thinks that it is perfect. During the five weeks
that the arm was upon the splint, the angle of the splint
was altered from extreme flexion to extreme extension in
the endeavor to ease by position the burning pain from
which she suffered. Tt was generally more "comfortable
in extreme flexion. The burning began very soon dftvr
the application of the qplmt in the ulnar distribution in
the hand and above the hand in the whole arm up to the
car. She described it as “like a hot thread from the
shoulder to the ear.” Pain in the arm, at first steady but
not intense, has now become very bad at tlI]]f_“-s, and it
aches always below the elbow. The worst point is in the
elbow, along the groove for the ulnar nerve. There is
-n|1-t=mth some discomfort in the whole hand; when
very severe, it is felt in the mid-dorsum and in the right
chest, and is especially sharp in the interspaces on the
ulnar side of the hand. Tt is worse at night, from the
fall of twilight, and is always made worse by voluntary
motion.

The hand swells when the pain is bad ; the enlargement
is chiefly in the ulnar distribution, altlmmrh there is some
tllmu-r‘umt the whole hand. After w{*]llmr has once
taken place the pain becomes somewhat Ii"-‘-u, and the
tumefaction is apparently a true cedema. There is no
noticeable atrophy in the hand. Passive movement is not
limited ; active movement is good at the elbow and wrist,
but is pvr[m'nwd slowly, and the arm is weak. All
muscles of the fingers move well; the ulnar muscles
slightly less well.  There is a very slight impairment of
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touch, two points being fairly well distinguished every-
where on the hand at a natural distance.

The patient states that she sweats more upon the right
side than upon the left.

An enormous variety of treatments had been applied to
this case, including all kinds of massage and Swedish
movements and hot and cold baths ; ointments, stimu-
lants, and electricity.

Remarks. The indication would seem to be in such a
case to explore the condition of the nerve at the elbow by
an operation, releasing it from any possible pressure of
bone formed after the f racture, and then to put it in a
splint and apply ice or stimulating treatment, as might be
found most desirable.

The curious features of the case were the complete return
of touch and motion, while vet some cause for pain re-
mained, and the real cedema accompanying the pain, and
seeming to help it.  Secretion of sweat was increased, a
matter which appears to follow no rules.

Dr. Jacoby writes (1894) that under massage and cold
douches the patient made a perfect recovery in about two
months, and that he now thinks the trouble was rather a
traumatic neurosis than a neuritis.

Case IV. Gunshot-wound of arm; slight contusion or
laceration of median nerve ; burning pain ; loss of motion :
complete recovery. (MS. notes.)—E. R. H., Company F,

126th New York, received a wound of the right forearm,
May, 1864, by a ball which entered three and one-half
Wche: below flie external c-nndx]{*, and made its exit on
the inside of the elbow above the inner condyle. There
was some injury of the bone, fragments ot osseous tissue
discharging from the wound, and there were great swelling,
]mm, and loss of motion. There were hnrmngg~ and pain
in the hand, chiefly in the median distribution. He was
only a short time in hospital,and wasdischarged improving,

He writes, May 30, 1894, from Los ‘tn:..’vh-s as follows :

“The sensation of touch is not quite so good in the
crippled hand as it is in the other, but on the arm it is
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perfect. I think the hand is more sensitive to cold than
the other. I have full movement of the hand and arm,
and am writing this with the wounded hand. It is not
so strong as the other, and sometimes gets somewhat lame
and tired. My work is mill-w righting, and some of the
work is hard on it. It is but a trifle smaller than th{*
other. I think that I have a very good hand and arm.”

There is no change in the hair, nails, or secretion.

Remarks. This is one of the cases of a slight degree of
injury, probably only a contusion, with mpld and very
nearly complete recovery. "i“l]ﬂllgh there was decided
burning pain it did not indicate a serious damage of the
nerve,

Case V. Gunshot-wound of right thigh affecting internal
and middle cutaneous nerves by pressure in the cicalriz;
constant burning pain, cramps, and weakness. (Case 14,
Gunshot Wounds.)—William Mel., Company B, 77th
Pennsylvania, was shot tlllmlgh the right thigh in his
h‘n(llh ey vuthwm June, 1862. The bdlantLrLdﬂthmh
five inches below 1:'mlpdl't’ ligament, just external to the
artery, and emerged three inches below the tuber ischii,
one-quarter of an inch external to it. He suffered no loss
of motion, but numbness of the knee with prickling pains,
worse just above and inside the knee. The distress at
first increased, afterward grew better, but at the end of
two months, when the wound had fulh’ cicatrized and the
scar had ]:IE‘U‘HII tn contract, the pain grew much sharper
and altered to a “ shooting and {lal‘tmg character, made
much worse by mntlun or by any cause of excitement.

Two vears after the wound the soldier was still suffer-
ing pain ennu;_}h to be unfit for duty. Every means of
relief, other than constant ]n*pm:h-llm-:'% of morphia, failed
to 1{.11&1{: Ium, and the division of the erural nerves was
contemplated. Before this was done the man was put
upon guard duty, and grew so much better after a few
days that the operation was pmtpnnod He continued to
improve satisfactorily up to the time of his discharge,
August 30, 1864.
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Examined, 1891. This patient, whose trade is boiler-
making, is now working at wool-sorting, not being able to
keep all day on his feet, as his former trade 1‘{~r11nu-d
Long standing causes *au{-lluw of the injured leg and in-
creases the cmhtantbmnmg pain in it, so that it is difficult
to keep it cool enough for comfort, evenin the coldest weather,
and he usually H]L"'E.‘[lb with it outside of his bed-clothing.

There is no difference in the size of the two legs, but
the wounded (right) leg seems to tire more readily than
the good one. After L‘{LIEIUH has lasted for some time,
he feels what he calls a “click” in the groin—not a pain;
he rests a little; presently whatever has gone wrong “slips
back,” and he is able to continue his exertion. There
does not seen to be any hurt at this time, but it weakens
the leg for progression.

He frequently has eramps in the calf, and very often
severe neuralgic pains, which have sometimes been almost
continuous f'ur' a month, extending up even into the spine.
There is a small area in which there is a feeling of numb-
ness above the knee over a space between two “and three
inches long and two inches wide ; but no loss of sense of
pain or touch—indeed, tact seems to be rather more acute
than normal.

The weather influences the pain very greatly, damp
almost incapacitating him. There is no knee-jerk on
the right (wounded) side. The reinforcement 1s slight.
The knee-jerk is less than normal on the left side, with
good reinforcement.

As the patient stands the wounded leg is as strong as
the other one ; but the moment the knee is bent the mus-
cles do not act so well, and there is great loss of power.
It is especially hard for him to get up stairs, and he 1s
entirely unfit for any severe labor.

Remarks. It w ould seem that the original cause of
pain and weakness has continued in operation up to the
final examination. The persistence of burning pain from
the wound of superficial nerves is unusual, and it is prob-
able that division of these cutaneous nerves, as was at one
time proposed, would have saved much suffering.
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JAse VI, Shell-wound of wight elbow; ankylosis;
paralysis of little finger ; glossy skin ; altered nail-growth ;
continued writability of ulnar nerve from cicatricial presswre.
(From Pension Office Reports.)—J. P. R., Lieutenant
Company (3, 19th Massachusetts. Lieutenant R. received
a wound of the right arm from a fragment of shell at
Antiectam on the 17th day of September, 1862. The
inner condyle of the humerus was fractured.

The first examination, made December 3, 1863, notes:

“ Fragment of shell struck richt elbow near inner con-
dyle; now unnp](*tv bony anky losis by which also power
of rotation in forearm is nlm]l} lost ; fore and upper arm
fixed at right angle ; whole arm and hand considerably
atrophied ; can close fingers on lmlm only slowly and
feebly, and this attended with pain along the dorsum of
hand. Excessive sensitiveness at seat of wound ; : a blow
there sends a burning pain into the fingers. “ hole limb

weak.  Unequal to any protracted service.” (David
Choate, M.D., Salem, :"'-le.)
Next examination, Oclober 1864, by same surgeon :

“The ankylosis is bony md has {umlnle tely destroyed
the rotation of the hand, as well as flexion and extension
of forearm. The fingers can be brought to touch palm,
but only after strong (ﬁmt and the attempt to grasp and
retain an object causes lmm ;lh}ll}}_‘ the line of extensor ten-
dons, If kept flexed they can with difficulty be extended.
He can hold and use a pen, but only for a short time, and

cannot rest elbow on desk e excessive sensitiveness at
seat of wound. Slight blow at elbow causes scalding sen-
sation down to nutm fingers. No improvement since the
examination of one year ago from wound. The hand is
useless for manual labor.”

FEramination at the Pension Office; January 26, 1891 :

“ An irregular sear the size of’ a half-dollar over t]n:- in-
ternal mmhlu of the right humerus, is slightly adherent,
and the tissues about it are very t r.*ndu There is com-
plete ankylosis of the elbow- ]uln{ which is fixed at an
‘lli;,:]('. a little greater than a right- dll;_:;[ﬂ_ The ulnar and
radius are joined together with complete loss of rotary
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motion. The little finger is completely paralyzed. There
is loss of sensation tlnwuﬂlmut the little finger and the
outer side of' the 1‘111w-hnnvr The right little finger is
smaller than the left one and cooler, ‘HI\.“.} somewhat ad-
herent and shiny. The nail-growth is horny. The ring-
finger is al]ﬂ‘htl‘f cooler and somewhat smaller than the
one on the opposite hand. Motion at wrist-joint is perfect;
the grasp of the hand is limited to the thumb, fore and
“middle fingers, and iz very weak in these—not more than
one-guarter. Slight irritation over the 1111111'(1[ ulnar
nerve at seat of wound produces tli:lnllhnu' fibrillary
movements in the muscles to which it is {lhtlxhut{-d
Besides the ankylosis at the elbow-joint and ankylosis
between the two bones of the forearm, there has been
evident injury to the ulnar nerve, the tissues to which it
is distributed, as shown above, l]{,mw atrophied and their
movements greatly impaired. The sol Idier says he suflers
from neur 1]2_*1{* pains in the arm both above and below
the elbow.”

Remarks. This is one of the few cases of pressure from

allus causing impairment of nerve-function of which any
record has been found. A wound apparently injuring the
ulnar at the elbow had, as a consequence of the bone de-
struction, large bony deposit about the elbow-joint, which
included and ]11‘{*4-;{*11] upon the hurt nerve. Neuritis and
sclerotic changes in the nerve followed and have destroyed
the usefulness of the arm. Early surgical interference
might have been of service and have given the patient a
more serviceable member. Indeed, it seems even now
not too late to free the nerve from its cicatricial attach-
ments and the pressure of these and the osseous growth,
and thus probably relieve the neuritis which is still
present in some degree.

Case VII. Sprain of back muscles ; constant pain in
back ; polywria ; sudden paraplegic twenty-five years after
accident, probably from hemorrhage info the cord. (From
Pension Office Reports.)—J.S., Company B, 1st Mississippi
Marine Brigade. The soldier received a sprain of the

=
5
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back while carrying a small cannon, which was dropped
by the two men who were lsahtmg him, so that he
wrenched the museles of the back, and was crushed to
the deck of the vessel. He continually complained of
pain and weakness in his back thereafter, sometimes of
very severe character.

He was examined for pension February 8,1888. He was

five feet eight inches in height ; weight, 170 pounds ; age,
forty-four years ; respiration, 18 ; temperature, ‘7}8”; pulse-
rate, 112 ‘-}ltflll'-l' 120 5t-1m1111u 150 after exercise. The
patient stated that he suffered from severe pain in the
small of the back ; that he was obliged to pass water fre-
quently, and [Jlﬂ.“:blfd large quantities, clear in color. He
claimed palpitation of heart and shortness of bieath on
exercise. The Board say that his general appearance is
plethorie, robust, and strong. Pll\*:slt*"l] examination of
lungs and abdominal orgs 111-,1mw¢1tn'c; apex-beat in normal
position ; heart-muscles very w ‘llt; area of dulness dimin-
ished ; no abnormal murmurs; pulse very weak, rapid,
and irregular, generally very rapid after {*tuu&u and
there are at this time marked nervousness and d?"'-.u]}l]{EcL
No struetural changes in or about any of the musecles,
tendons, or joints indicating rheumatism. No ])Ell“d]‘irbl‘.i
in sensation or motion, or atrophy of any of the muscles.
All muscles large and firm. Hands soft. Measurements
of biceps and forearms, 10} ; thighs, 20! inches, Analysis
of urine negative. Co-ordination purﬂ*ct No cicatrices
or other evidence of injury to back. Special senses nor-
mal. No ankle-clonus. Patellar reflex normal. Board
rates him % for disease of heart.

He was examined again on May 16, 1888, by another
Board. Height, five feot cight inches ; \\{'I“‘]It 165 pounds;
forty-four years of age; respir ltmn, EU, ]}II]EL rate, 80 ;
th]}Lmtuu, 99°. T he man alleges that he 1s pdb%mw Lu‘u‘L
quantities of’ urine ; has to get up once or twice at mght
to urinate ; urine generally very clear. Passage of urine
generally not painful ; sometimes gives pain. Suffers
Lfl‘t-l,th' at times in rising from a sitting position ; and back
gives out soon in lifting. Never had rheumatism. The
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Board state : “ We find applicant of erect and symmetrical
figure ; well nourished, with sufficient fat to give rotundity
of trunk and extremities. Has no appearance of eedema or
anasarca. We have examined his spine specially in the
lumbar region, and find it normal in form and color, and
with no appearance of the skin to indicate that it has ever
been scarred from any cause. Sacrum and hips alike
normal ; no wasting or atrophy. His statements to us, if
entirely correct, would suggest lumbago, and not disease
of any part of urinary apparatus. On examination of
anus and rectum, both were found normal. An index-
finger in rectum feels prostate of normal size, and not
hardened, and he made no complaint of tenderness within
sphincter ani. His physiognomy is not suggestive of
suffering from wasting or harassing painful disease. Res-
onance and the respiratory sounds are normal through-
out both lungs ; no cough or expectoration. Heart’s action
is regular, a little excited, possibly somewhat influenced
by the examination. No valvular murmur is heard, but
there is a metallic sound with impulse ; area of impulse
extending to epigastrium. Giving him the benefit of any
doubt, we will rate him % for heart affection. Affection
of heart is probably in part, if not wholly, functional.
No appearance of rheumatism, past or present. No disease
of kidneys.”

He was examined by another Board October 2, 1889.
Age, forty-six years; respiration, 18 ; pulse-rate, 100-120;
temperature, 981°. He claimed that he was suffering with
frequent micturition and passing excessive quantities of
water, at times with pain. Claimed that he suffers from
pain in small of back, as if from rheumatism, and at times
in lett shoulder; that he has shortness of breath and
palpitation. His general appearance, the Board stated, is
good. Lungs and abdominal organs negative ; apex-beat
in epigastrium. Impulse strong, jarring chest somewhat;
no murmurs; area slightly increased. Pulse slightly
irregular, but not intermittent, and very fast. No struc-
tural changes in or about any of the muscles, tendons, or
joints indicating rheumatism ; no cicatrices of injury ; no
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curvature of spine.  Applicant claims pain on pressure
over small of back, which we think due to lumbago.
Urine analysis negative. Museles enlarged and firm ;
hands calloused,

Measurements : Arms, 10 inches; thighs, 19 inches
calves, 131} inches. Co- unhu 1tion i!l'l‘fl_‘l‘*t \1;} par: 1]\ SN
no atrophy.  We are only able to find irritable }H_‘llt
which may be due to rheumatism (or tobacco) or the uﬁ{ar,t
of injury to spine, althongh there is no other evidence of
that injury, or to lumbago.

On the 8th day of ‘.nunai 1890, the soldier was sud-
denly stricken dow n, 'nlth Iun-_. of consciousness and para-
plegia, while oce -nlnml in very light labor. Conseiousness
was restored in a very short time, but he had some diffi-
culty with his speec h for a few dma The paraplegia has
continued since that time. Bowels and hlmldm' have not
been affected.  Before the attack of paraplegia he had
been suffering from a severe pain and weakness in small
of back, and extending down into his hip-joints. He had
been unable to rise from a sitting position without taking
hold of something to aid him, and during the afternoon
of the day on w lm-h the paralysis oceur red he felt some-
thing like a stroke or blow on his spine just between the
shoulders, followed by a severe pain, which continuned
during the remainder of the df’tmnmm « and while walk-
ing he perceived a sharp, darting pain in the small of his
back, as though a knife had been driven into his spine
just above the hips. He had had similar, but less severe,
attacks of pain on several previous occasions.

An examination made September 22, 1890, found
anterior spinal curvature, extending from the eleventh
dorsal to the fifth lumbar vertebra. The deflection for-
ward at point of greatest curvature was about one : and a
half’ inches. I}u-w was no tenderness on pereussion in
lumbar region. Paralysis in both legs was complete as to
motion, and almost complete as to sensation. Loss of
sensation began at third lumbar vertebra. Museles of
rectum and bladder not paralyzed. He passed from three
to three and a half pints of urine a day ; specific gravity,

e
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1020 ; no albumin. “I think whatever trouble he may
have with kidneys at times is nervous in origin. Except
the spinal curvature and resultant paralysis of legs, I hm]
claimant free from disease. He is unable to turn in bed,
or assist himself when kidneys or bowels move, and
requires the constant attention of a nurse. I find no evi-
dence which would indicate that claimant ever had
svphilis.”

The opinion of all the examining physicians was that
the pains and other symptoms, as well as the somewhat
obscure troubles with the urinary organs, attended with
increased flow of urine, were a result of the injury, and
that all the symptoms which this claimant has suffered
from, culminating finally in sudden paraplegia, were
aused by the injury or pain in the back which oceurred
in the service.

Remarks. This is an instructive and valuable history.
Such a result as this late hemorrhage in the cord is not
uncommon in civil life from similar aceidents, or severe
spraining in lifting. There is then, as happened in this
case, a Luu*vh' increased flow of pale urlm" sometimes it
is slightly tinged with blood. The pain may last for
vears with no further symptoms, and then suddenly a
hemorrhage occurs, or softening begins gradually in the
cord.

Such cases, while not rare, require a life’s experience to
recognize them, and no doubt some are branded as simu-
lation where there is re: Uly latent disease. The army
surgeon not unnaturally distrusted the “back cases”—
and many of them were malingerers. Here there may
have been an accident, and later an independent, unrelated
lesion of the cord ; but all other canses of ill'ﬁt‘hi‘ seem to
have been carefully excluded, and the conclusion that the
injury caused the paraplegia is probably the true explana-
tion,

Case VIII. Ball-wound of thigh ; injury or commotion
of sciatic nerve ; inereasing disability ; dry gangrene of toes
twenty-six years after injury. (From Pension Office Reports.)
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. R., Spencer, Tioga Co., N. Y., Company D, New
York T. olunteers. The pﬂtmnt 1‘Lf:[-n*f-d a severe gunwhf}t-
wound of right thigh in battle near Dallas, Ga., May 25,
1864. Was twatml in hospital and fIIlI{Jll“‘]lL{I "'Juptr:mlw
30, 1864 ; returned to duty Febroary 2, 1865. A sli ght
wound of the back was received at the battle of Alltletﬂm

Examination in 1873 : *“Soldier five feet nine inches in
height ; weight, 153 pounds; age, forty-four years;
respiration, 14 ; pulse, 72. The ball eutmml on the i inner
aspect of the leg, about eight inches above the knee, and
passed behind the bone ; at present it disables him some-
what when much on his feet or in walking.”

An examination made in 1877 describes the wound, and
notes “the bone slightly injured.  The cicatrix of entrance
18 quite deep and adherent.”

Next examination, made May 21, 1884, describes the
course of the ball, dm] notes: “ The uuund of entrance is
three-quarters of an inch in diameter, one-quarter of an
inch deep, not adherent, and quite tender. Secales of bone, he
states, worked out thrfmgh ﬂu: anterior aspect of the same
thich at a distance from the wound. Measurements of
_lll]lrh- are alike. There is some enlargement of veins of
internal thigh and whole leg, which we believe to be
caused by the Limelmt-uuund The internal muscles of
right thigh are sore under palpation. There is soreness
.11m1§“I the sacro-iliac articulations on both sides. Heart is
normal.”

He was next examined February 16, 1887 : “ He is now

fifty-seven years old. Pulse-rate, 120 : respiration, 20 ;
temperature normal ; weight, 148 pounds. Fairly nour-
ished. Course of ball described as before. Cicatrices the
size ot a cent, depressed and tender. Thigh corresponds
with fellow in size. Much tenderness in lumbar region
at exit of sciatie nerve ; anwsthesia of right thigh. Tendon-
reflex normal.  Fine, slight varicose veins in popliteal
region of right leg, not ulcerated or inflamed. Area of
cardiac dulness inereased ; apex in normal place ; 1mpulse
increased.  Aortie systolic murmur.  Lungs normal.”

[Last examination, made May 14, 1890: “ He states that
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last February the toes of the right foot became gangren-
ous. On examination, pu]m;-mtu 108 ; respiration, 24 ;
temperature normal ; weight, 135 l_umnd:a; age, sixty
vears. Tongue coated and skin sallow. At scar of
entrance there is loss of tissue, sensitive and adherent.

Right thigh at point of injury one and a half inches
smaller than left; right calf two inches smaller. No
varicose veins at present. Dry gangrene of three toes of
right foot: line of demarcation forming at junection with
metatarsal bones. Heart’s action increased ; apex-beat in
fifth intu*t:pm'r- impulse feeble; no murmurs; lungs
healthy. G lutml muscles right side atrophied. Tender-
ness over hip-joint. The gangrene is probably the result
of injury to the thigh.”

Medical evidence furnished in the c¢laim in 1885 by Dr.
William H. Fisher, Hpvm*ul*, N. Y., is as follows :

“ He has been suttering during eight years with neuralgia
in right leg and back, thvndmn‘ at times the entire length
of the qpiti-‘nl column, He has also varicose veins of the
right leg below the knee, which are on the point of
dev cloping into uleers, L\{'L]}t treatment is maintained in
the way of elastic anv]uuga or horizontal position of the
limb for a considerable portion of the time. The circula-
tion of blood in the limb is very much impaired below the
kknee, which occasions very troublesome coldness of the
part, except during the warmest weather. The limb is
consider ably ahrunl-.ﬂu weak, and flabby from imperfect
nutrition. = The above conditions are, in my opinion,
entirely the result of a gunshot-wound in the lower third
of right thigh.”

Other physicians treated him for varicose veins and for
neuralgia in lumbar and sciatic region, which they believe
resulted from gunshot-wound of right leg.

An examination of the soldier at the Pension Office was
made January 21, 1891, at which he stated that when he
received the wound the 192: was completely paralyzed, and
that he suffered then and ever since from prickling sensa-
tions and numbness in the limb. Besides neuralgie pains
the flesh of the leg has always been sore and sensitive when
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manipulated. IExamination shows the scars of gunshot-
wound of right thigh about or below the middle of middle
third, entering behind the rectus and sartorins mus seles,
passing outw ard and backward through the limb Lmhnul
the bone, leaving a scar on the lmntm'lm‘ surface at about
the level of entrance. The course of the ball was evidently
near to the great vessels and the great sciatic nerve. The
thigh at this time is oreatly wasted, as is also the leg below
the knee. The muscles are soft rm{l flabby.  The foot is
at present red, the skin somewhat tense, shining, and
adherent ; there 1s no marked enlargement of’ superficial
veins, The great toe and the am-nml are entirely gone.
The third toe partially remains, dry and dead, about to
fall off at the metatarso-phalangeal articulation. The
cicatrix is thin and tender-looking, but completely covers
the metatarsal bones.

The soldier is sixty-one years old. He has marked
atheroma of the radial vessels. Temporal vessels tortu-
ous, not rough ; there is no arcus senilis. Action of heart
is not -,fmmr ‘There are no murmurs.

Remarks. In this case there was probably a com-
motion, if not a wound of the sciatic nerve; but the
carly report of the case fails to note the conditions
of sensation, or other indications of a nerve-wound.
The remote gangrene, if the result of this injury, 1is
interesting, although not unique ; but the case-notes are
here imperfect, inasmuch as no examination of' the urine
appears to have been made, and it is of course possible
that there was some other cause—diabetes for instance.
In some other instances of sciatic wound the additional
impairment caused by enlarged veins has been found to
add enough nutritive tllhllrlllt}' to make even slight
sequent injuries of grave moment. The general ¢ -111;1{'11:1'
of the limbh to resist injury is lowered in all such cases.

Case IX. Splint-rest palsy. (Case 52, Injuries of
Ym-rr-x —P. M, 121st Pa. The patient was wounded
July 1, 1863, in his seventeenth vear, by a ball which
ente I‘{'{I the right wrist three and a ‘half inches above the
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stvloid process of the radius, and made exit one inch above
the styloid process of the ulna. Both bones were sm wshed,
but no important vessel was injured. The arm was on «
splint motionless for siv weeks, during which time many
fragments of’ bone escaped.

On admission to the U. S. Hospital the wrist was
much thickened by callus, the extensor tendons tied fast
by adhesions, the fingers 11n|[l the thumb level with the
palm and Pwrt'ml and the wound of entry still open.

Sensation was um-}mnuml

Motion of the fingers was limited to slight flexion, In
the thumb flexion was very feeble ; the other motions fair Iy
good. Pronation, supination, and the wrist-movements
-:-ntu‘t:] ¥ 1|ul:~ﬂ--~!hh= Every ettort at motion caused tremor,

Faradization promoted a rapid cure of the weakened
muscles.

Examined by Dr. G. L. Gates, Winona, Minn., March,
1890 :

In the right arm there is hyperwesthesia on pressure at
the lower end of the ulna, the seat of injury, extending
along the ulnar nerve, brachial and cervical plexus, and
the right side of the spine, from the fourth cervieal to the
first dorsal ver Tﬁhl‘:l. The thumb is numb, cold and
clammy below the injury ; also the entire arm, but more

especially the outer side. The arm is not so sensitive to
the prick of a needle as the left, or as arve other parts of
the body, where sensation 1-¢1|1|1¢11(=nth normal. The 1‘11-*}1’[
hand and arm are ve ry sensitive to cold, but not to hea
He cannot locate a touch with any accuracy in the 1‘1;.J1t
hand or arm, but can do =0 perfectly elsewhere.

Measurements around the biceps : Right arm, 10 ; left,
10} inches. Avound the largest part of the for arm :
Right, 8 ; left, 10 inches.

There is ankylosis of wrist. Contraction of finger and
thumb impaired one-half,

The parts are hyperesthetic to touch, and motion or
pressure causes a short, stinging pain at the seat of the
injury and on the inner side of the elbow-joint in the
muscles leading to the wound at the wrist.

a%
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The wrist is pulseless, and growing weaker; he can
orasp or raise but little. The limb is shrunken one-half.

The nails do not grow so fast upon the injured side as
upon the other.

The original injury is just above the wrist, but pain 1s
felt in the shoulder and in the spinal column when tired.

Remarks. As sensation was normal after the injury,
and as on faradization all the muscles responded well, it
was considered that there was no neural wound. The
result of treatment is described as ““a rapid cure,” and all
the difficulties were laid to too prolonged and too absolute
rest upon the splint.  The remote results, wasting, parzes-
thesia, imperfect localizing-sense, would seem to indicate
that recovery had been less mmplvte than was suppu&{-d at
the time, and that a mild degree of neuritis, possibly
ascending through the lu‘u*hﬂl had followed. The
symptoms  dese ribed as present in 1890 are somewhat
contradictory : hyperwmsthesia, parwesthesia, imperfect local-
ization, pain on touching do not belong together in any
one condition of a nerve, and in spite of the evident gross
changes cause a suspicion of hysteria or of malingering.

Case X. Comminuled fracture of clavicle ; pressure by
callus and fragments on brachial plexus and artery ;
fracture of humerus, radius, and wlna; paralysis of
motion and sensation in arm, hand, and forearm ; pressure
removed by npuafami—, recoveriy f:if motion and sensation ;
undue effect of heat on paralyzed hand. (From Ward-
book, Orthopedic Hospital.)—L. C., seventeen yearsofage,
nmln-, born in United “'}t.if{*h, applied at the elinie of the
Orthopedic Hospital, Oectober 27, 1892, for treatment,
when the following notes were made: Family history
negative. The boy was well until his fourth year, when
suddenly, with no known cause, he had a convulsive
seizure which left his speech much impaired, though there
was no paralysis,

In July, 1892, his left arm was caught in a carpet-
roller, and he hllhtdillﬂl] fractures of the left clavicle at
junction of outer and mid-third of the middle of the
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left humerus, and of both bones of the forearm. He was
eight weeks in charge of Dr. Richard Harte, at the I .]m-
copal Hospital, r]utm:r which the fractures mended, but
when discharged there was partial paralysis of the arm.
He was referred to the Or thopedic Hospital for treat-
ment of this condition, and eleven weeks after the in-
jury the notes of the following examinations were taken
there :

Motion. He has slight use of the deltoid, but cannot
move arm forward or hu'lx nor extend ful'mm] although
there is no elbow anky losis, The fingers cannot be flexed
or extended. Passive lnmmtum and Hlllillhltlml are much
confined, with some pain. Attempts at passive move-
ment of fingers cause pain in the joints. There is slight
contracture “of the fingers. He can flex the elbow when
the arm is held at the shoulder-level.

Nutrition. Some general wasting, no glossiness ; the
limb is cold and blue, the palm soft and red, a small ulcer
on the ring-finger.

Growth of finger-nails cannot be judged, as the patient
persistently bites them short. There is a considerable
growth of short hair on the whole arm and shoulder, and
scarcely any on the sound side.

The broken ends of the clavicle overlap, and there is a
large bony deposit in the middle of the bone. The callus
in the forearm is still more excessive. No radial or bra-
chial pulse to be felt.

Pain. Hyperwmsthesia in hand, none in forearm above
fracture.

Temperature of the right palm is 94° I.; of the left,
85.5° F. ' :

Measurements. Middle of left arm, 71 inches ; middle
of right arm, 8} inches. From middle of supra-sternal
noteh to tlp of left acromion, 6 inches; to tip of right
acromion, 63 inches.

Electrical Lﬂmf ition.  All muscles of the shoulder, arm,
and forearm show marked degenerative changes. Brachial
plexus gives no faradic reaction. Nerves from brachial
plexus show the same changes of degeneration. After
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several days’ galvanism the biceps and deltoid showed
slight reac tions.

An operation to relieve the probable pressure on the
nerves by callus or fragments of bone was determined
upon, and on December 9th Dr. Morton made an ineision
along the line of the claviele,  He found three fragments.
The inner end of the outer fragment overlapped the outer
end of the inner fragment, pressing it down upon the
plexus and vessels, and forming an angle of about 150°,
n'ith the upv.\; up. The base of a triangle was formed by

the third bit of bone, a piece of about an inch long. The
first two portions were solidly joined ; the third had only
a fibrons union. The middle third of the elavicle was
excised, leaving the periostenm.

Three honrs after the operation pulsation could be
detected 1n both brachial and radial arteries.

No improvement of sensation or motion could be found
on the seventh day after operation, but the temperature of
the injured hand had risen to 88°.

On the eleventh day the experiment was tried of plac-
ing a finger of the 1111111‘{*{1 hand in hot water in which
the l:lnuulm could hold his hand with no evil result.
The patient’s finger was, however, promptly blistered by
it, and so 'r-("\'(.]"l']_‘lr that three days later the nail came off
with the skin,

Three weeks after operation there had been decided
improvement. A touch was felt t quicl kly on arm and fore-
arm, and motion was increased in the deltoid, and begin-
ning to appearin the triceps.

Six weeks after operation all the muscles of the fore-
arm and arm showed response to galvanism, and sensation
was still improving.

As before remarked, the final results of operation were
not such as had been ]mpml for. It was thought that no
apparatus would be needed to prevent the shoulder fall-
ine forward, and none was used. After a time, how-
ever, the distance between the shoulder and the centre of
the sternum hecame less than normal, and again a huge
mass of callus formed, probably so as to ecompress anew the
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plexus. The artery, however, could still be felt, but either
from return of I[‘E'L“Il.-- or from 1|1-~1|Ihc dency of blood-supply,
the limb has now for some months ceased to show any
improvement,

Remarks. The evil effects of the fractures in this ease
were due not only to the compression of the brachial
plexus by the callus and the misplaced bit of bone,
but to their llll"'-‘-lll“‘ upon the artery as well, tinh
m;lmnmw the nutrition of the arm hr greatly I(*m-vn——
ing the blood-supply as well as by mturfmmw with
th»:, tr u]m}m usefulness of the nerve. There were no s1ons
of neuritis, contrary to what might have been Mpmim!
except the 5|:u|1t and vaguely distributed hyperzesthesia,
and this was largely a mental symptom, more a fear
of being touched or handled, arising from the suffering
the poor lad had gone throngh and the shock of lesions
so severe and l[?h’[(.i]r-l\'{.'} than actual -u}w|-v|1-|tm;*1w*-- to
pain. The condition compares curiously with that of
ALV., where, too, there was pressure upon the plexus,
in tlw first '|1]¢1c--? lw a dislocation, in the second by a
misapplied I1g;lhuv, and where, tnu, there was the same
undue sensitiveness to mild {]vwrvta of heat l he experi-
ment of applying hot water to the skin uf (.’s hand was
suggested by the unusual effect it had on }{1 Voot
wWas tlmwr it there to have done some little good, though

rather a severe measure of counter- 11'1‘|t:1t1u|1, but not so

severe as it seems, when one remembers that the hand
was without sensation to touch, except in a very small
area.

Case XI. Gunshot-wound of right forearm ; partial
loss of sensation ; ankylosis of fingers and wrist ; recovery ;
late rn’ﬁt}enercmmr of nerve. (Sanitary Commission Memoirs
[Mwhm(] ‘ase 1.)—J. A.,aged nineteen years, Company
(x, 83d Pennsylvania, was <hot through the forearm at the
battle of Chancel ]ﬂl"*-.u\l”[‘ May, 1863. The ball passed
between the bones of the right fnlt“ll'lll, entering on the
inner side of the arm at the junetion of the middle and
lower thirds, and emerging two inches lower upon the
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posterior aspect.  No account of the immediate symptoms
18 wn en,

The wound healed in six w ecks, but with the fingers a
good deal contracted and a stiff wrist. On June 23, 18!}&,
the patient was admitted to the Turner’s Lane Hospital,
Philadelphia. The index and second fingers were then
insensitive, especially upon their posterior faces.

During ‘four months’ treatment by eleectricity, move-
ment, douches, and stimulating applications %en'-:-.lhllltv
=r1';ldud]h' improved, and on November 1, 1863, he was
ordered to return to duty, with “mov ements and ‘-:{’IIEth-lﬂll
nearly normal.”

March 31, 1890. But little sensation is felt from a
touch below the elbow, except on the inside of the arm.
Pressure on the tendons on the inside of the arm sends a
numb, prickling sensation to the ends of the fingers and
to the elbow. Heat does not affect hand or arm, but cold is
almost unendurable. Grip very feeble, and after opening
and shutting the hand several times in succession all power
of ﬂ"l"d*-_spll‘lir is lost for the time being ; in this partlmﬂﬂr
it is becoming worse. The "-:]'ll']l]l\dl-"‘t, of the arm is half
an inch. The muscles of the palm are completely wasted ;
nothing but skin over the bones. No odor is observable ;
no moisture at any time is found on the surface of the
arm or hand. There is no difference in the color of the
hair ; below the wound the hair is coarser, and contact with
the (]th]llll' wears it off.

The nails orow nearly as fast as upon the other hand,
but are very |}1'IH'](" the orowth is deseribed as corru-
gated.

The eyes are easily affected by sunlight, and at times
have a numb sensation. Cannot read by lamplight, nor
at any time more than a few minutes,

Remarks. Hair and nails are brittle. There is, as usual,
some permanent altered sensory relation to twnpemturﬂ
which here appears as sensitiveness to cold. The absence
of any sweat secretion shows in another form the trophie
disturbance. Muscular power of movement, as well as of
endurance, is greatly lessened, and we may conclude that
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the nerve which gave at first no very decided signs of
having been injured must have received some contusion,
with the result of setting up a late and slow flngunel.ttn(,
change.

Case XII.  Cruteh-palsy ; partial paralysis of delloid,
biceps, and flevors of hand and fingers ; recovery ; partial
relapse. (Injuries of Nerves. p. 133.)—G. C. M., Com-
pany B, 1st Massachusetts Cavalry. The lmtwnt had a
fracture of both bones of the right leg, which united
slowly, keeping him a long time on crutches. While
using two crutches he had no trouble, but after three
weeks’ use of one crutch under the I‘lﬂ']lt arm he found
one day that the third and fourth imgvm of the right hand
were numb, and the same night lost power in “the arm
partially.

Examination eleven days after loss of power, July 21,
1863 :

Motion. Deltoid weak ; other shoulder-muscles normal,
The biceps had somewhat strenwthened but was still wealk ;
flexion and extension of the wrist were much impaired,
and the finger-movements excessively weak.

Se:-wzbziaij was lost in the ulnar side of the palm, wrist,
and forearm, and nearly absent in the forefinger.

The note on his discharge after four months’ treatment
is “‘full use of the weakened muscles,” with “some slight
numbness of the fourth finger and ulnar palm.”

FEramination by Dr. H. A. Sibley, Chelsea, Mass., March,
1890 :

Sensation of pain in the right arm and of touch in the
fingers of the right hand are both considerably impaired.
A touch is not felt as a prick or a pinch. The right arm
1s more sensitive to cold than the left. Movement of the
right arm is not so good as that of the left ; it has never
completely regained its normal movement. The nails do
not grow so fast as those on the left hand. On close
inspection they seem a little thicker and some of them
slightly congested.

Remarks. A partial relapse has taken place in this
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case, both in ability of motion and in perfection of sensi-
bility, an unusual result,as crutch-palsy commonly recovers
rapidly and completely with the removal of the cause;
more rapidly and more completely, indeed, than is the case
with other pr ~--uw~|:=1]-w-- which are tuu often lthtmg
The most untavorable outlook seems to be not in cases
where there is pressure exerted for some time, as in erutch-
palsy, but in those where the force is of briefer duration
and more intense, as in the arm-palsies caused during the
heavy sleep of the drunkard.

Case XIII.  Pure pressure-palsy from railroad acei-
dent ; general weakness of forearm museles; no signs of
newritis.  (Infirmary for Nervous Diseases, December 7,
1893.)—J. H. W., aged twenty-two years; single ; born
in the United States. Family history nw-lfn' Personal
history : Never ill before present trouble.  Worked as a
blacksmith’s apprentice for four years previous to autumn
of 1893 ; then, as he could not get work at his trade,
became a fre IU‘|HI brakeman. On Uut{}l;m‘ 5, 1893, while
coupling a ear to the engine, was eaught by the left arm
between the bumpers. The arm was lying on one of the
bumpers and slipped between them, in a semi-prone posi-
tion and at right angles to the body. The middle and
lower thirds were held on the ulnar side only, leaving the
radial side untouched. He could not get t]n:* arm loose
till the cars were separated. The skin was peeled off
-|1I:-H'h{|’1||~. but not so deeply as to cll*m' blood. The
tissues were bruised, “ black and blue,” but not torn, and
no bones were broken. The little and ring-fingers were
flexed, unmh, and angesthetic immediately after the acei-
{h-nt C'ould not lift a shovel.

[ocal applications were made and a splint put on for
one week. These relieved the pain, and in about eight
days he went to work. He states that two days after the
splint was removed the numb sensation returned some-
what, and the fingers became flexed again. He worked
steadily for three days, thongh the numbness and contrac-
tion increased, and mntmnu] at his duties oft’ and on till
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November 5, 1893, when he had some vaguely deseribed
“ chest trouble,” which put him to bed till November 25th.
He was very me on his recovery from this, and the arm
orew worse till he came to the surgical dispensary at the
h{}aplt al on December 4th.

He was referred by Dr. Goodman to Dr. Mitchell, who
ordered alternate hot and cold douching and faradism to
the muscles.

Framination December 5, 1893. All organs, ete., are
perfectly healthy except the injured member. He has
diminished p(mm‘ in the left forearm and hand ; tlnm-
mometer, R., 150 ; L., 70 ; can flex fingers so that tl 1€y
touch the |ﬂ1m of the !mml but feebly ; cannot fully ex-
tend the two entl-;rll.lectEﬂ of little and ring-fingers on
account of the contraction (?) of the opposing flexor muscle
(flexor sublimis digitorum) ; cannot abduet or adduet little
or ring-finger. There is no pain or tenderness in any part,
and no sensations of tingling or numbness at present.

Sensation 1s dnmmwhml over the whole of the forearm
and hand below the seat of injury, but most markedly
over the outer side of the little and the adjoining aspects
of the little and ring-fingers on both dorsal and palmar
sides. Contact is’ here felt, but the patient is unable to
distinguish dull from hhar;. There i1s an area of total
anwesthesia about the size of a half-dollar between the
metacarpal bones of the thumb and index-finger. Heat
and cold are perceived normally, except that very slight
differences are not well appreciated. '

The In‘pnti]mmr oroup of muscles are wasted.  All the
muscles moving the hand at the wrist are in good condi-
tion. |

Flectrical examination.  Faradie reaction lost in hypo-
thenar nmqn-h‘ﬂ-‘, adductor proprius pollicis and interossei ;
normal in thenar and forearm extensors.

Galvanism.  In hypothenar and interossei KCC =
AnCC. Marked quantitative change and beginning DeR.

12th. Decided improvement ; sensation much better ;
stronger ; dynamometer, R., 165 ; 1., 120. Can extend
fingers much better.
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30th. Still improving. Sensation practically normal.
Extension power still better. Dynamometer, R., 160 ;
L., 130. Insisted on going home, and was amnuhnwi:,
discharged.

January 20, 1894 Returned to dispensary complain-
ing that the arm was worse again and the contraction
returning. A surgeon at home had told him the arm
would never recover, and should be amputated. Treat-
ment had been neglected in consequence. Splint was
replaced, and he was ordered to keep up passive move-
ments and faradism. Improvement promptly began
again, which was stopped on a second cessation of treat-
ment.

He returned to the dispensary after this more regularly,
and continued to make mt‘ml]{:nt progress when last seen.

Remarks. The absence of all signs of the neuritis which
might reasonably be expected to follow so severe a squeeze
is to be remarked, and the several improvements and re-
lapses, according as the treatment was properly carried on
or neglected, are the interesting features of' the case,

Case XIV. Fracture of internal condyle at elbow ;
immediate loss of sensibility in the forearm and hand ; wun-
usual suse Fptu"m'i:.!y to heat ; great clubbing r.rfﬂnqe:'-up‘z and
other trophie changes.—I. S.; aged six vears, 111}]]1;111 child,
sent by Dr. William J. Id\l(}t from St. J.u-lm-: Hospital.
Nothing in the previous or family history can be elicited
of any interest in connection w ith the ]Jl{"-:['llt condition,

On December 18, 1893, the child fell down some eight
steps.  The woman with whom the child lives reported
that the right arm was bent back at the elbow, that there
was much pain, and a great deal of prompt %\\{-Ilmtr.

The physician who saw her said that there was a break
at the elbow, and it is also stated that there was a loss of
sensation to touch and pain from the elbow down. There
was no skin abrasion,

The arm was at first put in a posterior angular splint
for twelve hours, and afterward on a tin E-pllut from the
elbow to the finger-tips, and for a week was re-dressed
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every day. Sensation began to return in the forearm
about four weeks after the injury, at which time the fore-
arm could be flexed and extended somewhat ; but there
were no motion and no sensation below the wrist.

Fomentation of warm vinegar, with salt in solution,
was used daily for two weeks. The splint was removed
one week after the injury, and passive motion advised,
with the result of much pain in the elbow, but none below
this point. The arm was carried in a f-;lmf'f for a few days
more, but from that time on no dressing “has been WOori,
the arm hanging limp by the side.

It was stated that about one week after the fracture the
child’s hand was placed in hot vinegar, with the result of
causing a severe burn of all the fingers except the thumb,
tllthmmgh the vinegar was not hot {‘llutltﬂl to scald an unin-
jured hand. The patient made no t.mnp]mnf of this injury,
but it was very slow in healing.

Electric treatment was commenced at the end of
month, and was used every day for one week. ,-Umnt
the same time sensation began to return. In four or five
weeks the child could flex and extend the richt elbow her-
self, and since then the power of flexion and extension of
the ﬁnwc-r% has returned in a very slight degree.

The return of sensation in the hnﬂ‘{*h and hands was
first noticed about ten to twelve weeks after the accident.
On examination the range of movement of the right arm
above the elbow was found normal. The condition of the
elbow seems to be good. The external condyle, the ole-
cranon, and the internal condyle are in normal line with
the arm extended, but there seems to be a ligamentous
union of the external condyle with the humerus The
ulna is slightly bowed back. The sensation has returned
mmplﬂteh' in the richt arm, even to the finger-tips, and
the child localizes well. The fingers of the injured hand
are partially flexed. The flexors in the forearm are con-
tracted, so that the wrist is constantly somewhat flexed,
and there is very little mobility of the joint. The ﬁn'ru“:
are clubbed to a very remarkable degree, the tip of “the
middle finger most markedly so. Some redness of the
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skin of the finger still remains from the old burn. Ther-
mal sense is now perfect.

The right forearm is somewhat atrophic, the skin hard,
with a slightly glazed appearance below the middle third.
The sensation i1s normal to touch, pain, and temperature
over all the cutaneous nerve distributions. It is possible
from the child’s answers that the touch-sense is somewhat
lessened over the thumb, index, middle, and median half
of’ the ring-finger.

The muscle-jerks in the extensors arve good, less good
in the flexors. Faradie reaction is lost in the flexors of
the forearm and in the intrins’e hand-museles supplied by
the median.  The museulo-spiral and ulnar supplies are
normal, with great reduction to faradism.

H. 8. Case XIV. Finger-tips clubbed, especially middle and ring-fingers ;
nails curved and ridged ; operation-scar on wrist.

On examination upon admission to the hospital in May,
1894, Dr. Keen gave it as his opinion that there had been
a fracture of the internal condyle. Under treatment the
red and glazed area disappeared somewhat, remaining well
marked only on the fingers, and more especially at their
taps. .

Dr. Keen operated October 19, 1894, making an incision
three inches long across the wrist from the ulnar side up-
ward and toward the radial side. The superficial and
deep tendons thus exposed, nine in all, were split with the
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knife and lengthened about one inch ; two stitches were
then inserted in each tendon, the {1|1ﬁ~5111cr~ applied, and
the hand placed upon a -tl';uﬂ‘]lt palmar -|1l||1t The wrist
could readily be completely “extended after the operation,
showing that muscular contraction was the sole source
of the Hmu] position. The wound healed I‘l[‘lli]h" the
splint was reapplied daily, but no contraction appeared
until, after perfect hmimw the splint was removed No-

Fig. 2,

H, 8. Case XIV. Sketch showing deformity of nails and peculiar shape of
finger-tips ; thumb normal.

vember 10th.  Within two days the wrist had begun to
contract again, and in a few {]{l.'-.‘-: was as bad as ever; but
upon l'Lﬂl]l}I\]]]E the splint the flexed joint was re: uhl
straightened with little pain, and the apparatus was there-
fore ordered to be kept on, removing it daily for massage,
and reapplying.

Remarks. The elbow injury must have brought about
some pressure upon the nerves about the joint, which
remains operative in spite of the healing of the fracture.
Unless speedy improvement takes place under the use of
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the splint, with passive movements and massage, it will
probably become necessary to explore the nuwhlmrlmﬂd
of the elbow, examine the nerves, and remove thp cause of
pressure or ll‘l'ltdtl{}l].

The hand-condition is so remarkable that drawings are
inserted to show it. The finger-tips are clubbed, dl]d not
only this, but the pulp on the palmar aspect is so en-
larged that in profile the middle finger, which exhibits
Hna peculiarity most, has an appearance almost as though
there were a localized abscess in its tip. This sw Ellmg is
not hard or tender, and seems to be a real hypertrophy of
the tissues. The nails on all the fingers except the thumb
are ereatly distorted, ridged, and t]uclw]wd but this is
pro :mhhr due in pmt to the scalding mmtmned not
wholly to the nerve injury higher up.



CHAPTER IIL.

SECTIONS OF NERVES—COMPLETE OR INCOMPLETE.

Froum the symptoms immediately following the recep-
tion of a nerve wound no absolute opinion can be formed
of the extent of damage to the trunk, of the exact char-
acter of the injury, nor any just estimate of the probable
final result. A severe blow, a concussion, a laceration, a
complete division of a nerve may—any of them—cause
symptoms at first nearly identical. The pain at the mo-
ment is seldom great; when a nerve is severed there is
usually little pain felt, except sometimes a single flash as
the wound is received, then communication is interrupted,
and until inflammation begins there is but small suffering.
In only two cases out of fifty-six examined as to this point
was the pain at the instant of wounding described as acute,
Tingling and formication may be present, but more impor-
tant signs of the amount of harm done are paralysis and
loss of sensibility. In slight blows and trifling lacera-
tions these may for a few hours, or a day or two, be quite
complete, and then be rapidly restored, which of course
does not happen where section has been made. In that
event the paralysis is followed by a loss of tone in the
muscles, which makes them at once distinetly less firm to
the touch, and within twenty-four hours a diminution of
faradic contractility will be found ; these conditions in-
crease, the muscles become more and more flabby, the
normal electric irritability lessens until this form of stim-
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ulation does not affect them at all (from the fourth to the
eichth day), though even with quite advanced atrophy
, changing after
some weeks from the normal formula KCC > AnCC to
the reaction of degeneration AnCC = KCC or AnCC >
KO,

[n injuries from missiles of war there was some shock
in the larger number of cases, the amount of constitutional
disturbance having some relation to the extent of the

the I't':-‘lfhnll:-'ui‘.'{.‘llﬂ:-_i:'ﬁ to g:th‘il!liﬁﬂl continnes

neural wound, but rather more perhaps to the size and
vital importance of the affected nerve. Most shock was
:onsequent in the cases analyzed ' upon hurts of the nerves
of the neck and axillary regions. In civil practice this
is an element of not very great importance ; shock, after
simple nerve wounds, unless complicated with extensive
lesion of neighboring parts, is not common.

Of the other primary symptoms the chief and the most
difficult to make sure of or to draw just conclusions from
is the change in sensibility. Complete anzesthesia may be
an immediate result of trifling injury, but in that case
sensation is soon partially restored. Before a diagnosis
can be reached with certainty, touch, pain, temperature,
and localization senses must be minutely studied. It is
sometimes confusing to find, when all other symptoms
agree in pointing to a nerve section, that the patient has
touch-sense where no touch-sense shounld be; but if any
decided amount of sensation be preserved, there is a like-
lihood that the nerve has sustained a laceration or com-
motion, rather than that it has been divided. Besides,
especially in wounds of the upper extremity, the inter-
relation and numerous recurring and communicating

1 Injuries of Nerves, Chapter V1.
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branches of the nerves of the arm and hand must be
remembered. That mistakes are frequently made from
forgetfulness of this is shown in the manner in which
“successful 7 cases of nerve-suture are reported.!

These remarks upon the difficulties of diagnosis apply
especially to gunshot injuries, or those where the surface
lesion is not extensive enough to allow of direct search
for the nerve, or where it may be undesirable to enlarge
the wound for exploration. Where this can be done the
obstacles to correct diagnosis are lessened, especially if
the electric battery be judiciously used ; should cut nerve-
ends be found, it would be well to make careful study
with the battery before suturing, in order to ascertain the
exact area involved.

So much for the primary symptoms which ordinarily
follow a neural wound in its first few days. The later
course of injuries involving the division or destruction of
continuity of a nerve may now be considered. It interests
us to know what symptoms are time-cured, what persist,
growing worse or better, what new conditions may arise,
and what influence age, disease, ete., have to make matters
better or worse,

Generally, it may be said that complete sections of nerves
by shell or bullet (no instances of sword-wounds happen to
be among the cases) resulted even less well than do the sim-
ilar injuries from the aceidents of civil life. The reasons
for this are not far to seek ; they have been referred to in
the Introduction, and may be stated here once for all,
though they should be remembered in judging of all the
United States Army Hospital cases reported in other parts
of this study. First, a nerve divided by a bullet has sus-

1 Bee Chapter V1.
4
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tained a far more extensive damage than one similarly eut
by glass or a sharp instrument. The neighboring parts
are sure to be much bruised and cut as well. Then the
condition of the person at the moment has much to do
with the course of the case, and in the army cases this
was often very bad.

The special wards of the Christian Street United States
Army Hospital for Injuries and Diseases of the Nervous
System were put to use first in the spring of 1863 ; the
succeeding two years were filled with the hardest fichting
which the Civil War saw. From Chancellorsville, in the
spring of 1863, to the Wilderness campaign, in May,
1864, the Army of the Potomae, from which the patients
of the Philadelphia hospitals mostly came, was never with-
out fighting on its hands. It was during this period that
most of the cases reported in Gunshot Wounds came under
observation. The stories of the patients are told in brief
phrases in the hospital notes— had had little food and
bad for three days before injury ;7 “laid two days on the
battlefield without water or any attention to wound ;”
“ captured after wounding and spent nine months in
Libby Prison.” These tell of influences which must have
injuriously affected the repair of ‘wounds. Scurvy, camp-
diarrheea, fever and ague, complete physical exhaustion,
all had their share in preparing men for the worst effects
from injuries. On the other hand, the youth of most of
the sufferers was in their favor, clinical experience agree-
ing with the evidence of experiments upon animals that
regeneration and restoration of function are more rapid,
and perhaps more complete, in the young than in the
mature,

Another consideration hinders the drawing of general
conclusions unfavorable to the means of treatment used
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from some of the bad results here reported ; it is reason-
able to suppose-that a man who at the late date after the
war (1890), when the circular of questions was sent out,
was still suffering from his old wound, was much more
likely to answer than one who was perfectly well. Some
hope of help or relief might prompt the former; the latter
would have nothing to gain.

Regeneration of cut nerves is a process which is cer-
tainly slow, and, judging from such testimony as we pos-
sess, may occasionally need years for its completion.

Not less than a year or two years of active treatment
should therefore elapse after a nerve-section before the
physician need begin to despair of improvement. Fven
at a longer interval than this improvement sometimes
oceurs, In the chapter on “ Treatment” the time occu-
pied in repair and the methods employed to aid it will be
more fully considered.

The later symptoms depend in part upon the char-
acter of the original injury, in still greater measure upon
the early treatment. The results deseribed—atrophy,
angesthesia, or various perversions of sensation, may per-
sist or increase ; then, in unfavorable cases, there appear
neuritis and its accompanying horrible pains—caunsalgia
or neuralgia, the joints may become swollen and tender,
the hair fall off or increase its growth, the nails grow too
slowly and become curved and ridged, eczema, bulle, or
uleers may develop. The neuritis ascends or descends, or
both, or becomes chronic. Alterations in the natural secre-
tions take place—the skin may be glossy or harsh and
dry, may sweat excessively with an acid and offensive
smell, or this secretion cease altogether.

All these symptoms have been very elaborately and
minutely described and considered by Drs. Mitchell,



64 INJURIES OF NERVES.

Morehouse, and Keen in Gunshol Wounds, and more
fully by Dr. Mitehell in Injuries of Nerves. What is
said about them here is only intended as a brief résumé,
to make more clear the discussion of cases of which they
were or still are part.

The consideration of the cases is taken up at the point
in their histories when they were discharged from the
United States Army Hospital.

Extreme atrophy of muscles is not by itself a basis
for unfavorable prognosis, although accompanied by im-
paired sensation. Even contraction, if limited to a
wounded muscle or to the group supplied by a cut nerve,
need not add to the bad prospects of the case. Case
XVI. is an example of good recovery from such a
result. The worst form, as already said, is where unop-
posed muscles with unbroken neural communication eon-
tract and produce strange and irremediable deformities,
becanse then we cannot, by calling their natural oppo-
nents to our aid, overcome the malposition. In the former
case we may bring about relaxation of the hurt or over-
stimulated musele by manipulation, by mechanieal appli-
ances, perhaps by tenotomy, and by injections of atropia,
and with massage and electricity may strengthen its
opponents,  Motion sometimes improves even after many
vears; in XV. it grew remarkably better more than
twenty years after the injury.

But where the nerve has not regenerated and the con-
tractions have once well started little can be done. The
wounds of the brachial plexus, in which the whole arm
was paralyzed, had especially bad results, probably be-
cause there was so little material to work upon. XVII.
and X VIII. were both originally very bad cases, and,
except for lessening of pain as time passed, had changed
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but little for the better in twenty-seven years. The
extraordinary degree of deformity which may be reached
by the action of a group of unopposed muscles is shown
in the picture of XVIII. at page 81. A lesser grade
of the same trouble is illustrated by the photographs of
XVII. XIX. sustained also a ball-wound of the plexus,
no doubt more completely destroyving the nerves, either
by the impact of the ball or by the fragments of bone
carried with it, for, while he had less pain than the others,
he also made even less improvement, and his arm remained
to the day of his death practically useless and insensible.

Of less long-standing, and therefore impossible to speak
with certainty about, is X XI. Still, the promise here
is better, for he was early and carefully treated ; treat-
ment is still kept up, and his youth is on his side. In
him, more exactly than in the others, the precise course
of the bullet could be made out, and it could be deter-
mined that only one of the lower cords of the plexus was
cut.

Contraction of muscles takes strange forms in ocea-
sional cases, and has in some an amazing power of contin-
uance. In XX. as may be seen in the very thorough
and careful account quoted from the notes of Dr. N. C.
Reed, a “spring-trap” contraction is mentioned, which
had lasted for twenty-three years. How is it that no
ankylosis has taken place? In another patient (C. T\,
XXIL.), unluckily early lost sight of, a rigid contraction
followed a punctured wound of the median nerves, much
like a hysterical rigidity, and probably partly of this
character. There were pain and tenderness with it, but
no wasting.

Destruction of nerves in the leg is less often followed
by muscular contractions or by joint-stiffening. Capt. L.
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(XXIX.) has a leg which is not only a useless but a very
troublesome appendage. The nerves of the lower leg
were first injured by a shell, and their destruction com-
pleted later and all possibility of regeneration destroyed
by large abscesses in the same region; but no ankylosis
followed, nor any contraction. Some of the symptoms
seem always to have been less severe in the lower limbs ;
when neuritis oceurred the eczema, glossy skin, and vio-
lent pain did not so commonly accompany it. As to the
comparative infrequency of ankylosis, this was in part
due to its being more easy to make a patient use a dis-
abled leg than a lame arm. The inconvenience of a use-
less leg is so great that, even when to walk causes pain, a
man will try to get about a little, so that there is less
chance for disuse to become an important element. The
good result of such enforced movement has already been
illustrated by one case (V.).

Neuritis promptly followed an injury of doubtful ex-
tent to the sciatic in Krieger (XXVIIL.). Touch and
pain-sense both disappeared for a time; but if the nerve
was wholly divided, which seems improbable, regeneration
and union hdd taken place when he was admitted to the
United States Army Hospital. At present sensation and
motion both remain impaired, the power of extension of
the foot and toes having never been regained.

Most interesting questions in the physiology of nerve-
supply and as to the regeneration of nerves are suggested
by the cases where there was a total destruction of the
nerve., Where a small missile eut a nerve it 1s easy to
conceive that spontaneous regeneration might take place.
Where a larger wound was made, or where the nerve was
erushed and lacerated by fragments of bone scattered and
smashed into the tissues by the ball, the results were nat-
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urally worse. In XXIX. there is no pain-sense below
the site of nerve-section, because there is no nerve to
carry sensation. But in Dyer, where the facial was
totally destroyed in the canal, though there has been
no improvement of motion and scarcely any in sensi-
bility, the patient suffers increasing pain. The facial
nerve being purely a nerve of motion, of course this
pain is a referred and sympathetic one, and it is difficult,
besides, to gange correctly the extent of an injury deep in
the bone, as this one was. Nor is there any evidence here
that a reflected neuritis has been the canse of pain. A
neuritis could scarcely oceur in such a situation without
the most serious results immediately showing themselves.
Fatal meningitis would probably develop upon any deep
inflammation of this nerve. The sole point in which this
soldier is better is that by practice his speech has grown
clearer. Where a part of a plexus of nerves was de-
stroved continued pain is the rule, as shown in many
cases—for example, XVII., XVIIIL., and XIX,

The differing completeness of recovery of motion, as
compared with the return of sensation, is of the utmost
interest. It was stated in Injuries of Neirves,and has been
corroborated by numerous authors since, that sensation
returns sooner than motion. This return may be imper-
fect, may be perverted in part, so that, for instance, a
touch is perceived but wrongly localized, or is felt as
pain, or no distinetion is made between touch with a
blunt and touch with a sharp instrument, or unusual sen-
sations are produced, as of “thrill” or “ purring,” as
some of the patients call it. As in Waller’s experiments
already cited, thermal sense was found tc remain long
disturbed, either lessened in delicacy or exaggerated, so
that moderate heat and cold are distressing.
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The mis-references of the locality of a touch are most
curious, but the cases which 1 can cite are too few
to warrant any very definite deduction, the perversions
being somewhat contradictory. One of these is to mis-
refer a touch upward, the peripheral sensation being
interpreted as nearer the centre than is trne. The mis-
placing is inconstant in some cases, but quite regular
in others.  Another form, far less commonly seen, is
mis-reference downward, as in XXVI. It is not diffi-
cult to frame a theory which will account for one of
these forms, but how explain the oceurrence of both in
one limb, as in X VII,, or the still more curious condition
found in the sufferer from a spinal injury, who referred
all touch upon the trunk to the head ? (XXX VIIL.).

This condition of false reference of touch is no doubt
incidental to a nerve’s undergoing repair; that is, it i1s a
natural part of the process of regeneration, and where the
recovery was perfect this state would gradually pass away,
and finally localization would be accurately performed. I
shall discuss this more fully later in speaking of the
clinical agpects of regeneration.

In a few cases it will be observed that motion has been
partly or wholly regained, while sensibility has remained
impaired. In some of these it is only special forms of
sensibility that are bad ; for instance, separation of two
points or general localization is not well done, although
ordinary touch-sense may be good. XVI. has preserved
ordinary touch well enough to pick up small objects with-
out difficulty, vet cannot perceive the compass-points as
two until they are quite widely separated.

Where opportunity has oceurred the course of return of
sensation and motion has been observed, as will be seen
in the notes of several of the cases. In XLV.a pecu-
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liarly favorable case was presented. The patient was well
educated, intelligent, and interested, and made a good
witness Return of sensibility was from above down-
ward, and motion was following, much more slowly,
like path, when the young man was last seen. In X.
return of motion was in the same way first noted in the
deltoid, then in the triceps, and progressed down the arm ;
but the testimony was not so clear in his case, as the lad
was incompetent in speech and quite ignorant. The
other and peculiar phenomena of the return of touch and
pain senses in XLV, will be found more fully con-
sidered in the remarks on the case, which is an unparal-
leled one.

The men who suffered the agonizing burning pains
accompanying nerve-inflammation, of which so many ter-
rible examples were seen in the United States Army Hes-
pital, scem uniformly to have retained an exaggerated
sensibility to heat or cold, or both, to this day. It will
be remembered that most of them suffered excessively
from heat originally, and this continues to be a cause
of trouble with some. XYV. and XVI., both other-
wise much improved, still suffer from extremes of cold
and heat, and the latter has even now some burning.
V. enjoys ecold, but heat is distressing to his wounded
limb, XVII., XVIII., and XXVIIL, all originally
among the worst cases of causalgic pains reported in
Injuries of Nerves, have none of them pain of that char-
acter at present, though they all suffer greatly from changes
of temperature, and still more from warmth. XX. was
not a causalgic case, but Lot weather or the application of
local heat gives him great pain. Both XX. and X VIIL.
have a curious symptom in common, although in other
respects the cases are little alike. DBoth still present a

_i-‘.'.‘
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higher local temperature upon the affected than upon
the sound side, and this in spite of the atrophy of the
tissues of the limbs affected, an atrophy which in the
latter has reached a very high degree. (See Remarks on
the cases.)

It might be said of these, as of those instances quoted
in the previous chapter, that the recovery of thermal
sense lags behind ; for although there is sensibility—and
too great sensibility—to heat and cold, it is in perverted
or exaggerated forms, just as we say touch-sense is im-
perfectly restored if it has returned in some abnormal
way, as when light contact is felt as pain.

This abnormal thermal sensitiveness was exhibited by
some patients in whom common sensation was fairly good.

The course and progress of the trophic changes resultant
upon nerve-section must be reserved for consideration in a
separate chapter,

The following thirteen cases have some of them been
discussed in this chapter, and others are illustrative of
various conditions incident to complete sections of nerves.
The special symptoms of each case have been fully con-
sidered in the remarks attached to each one, at the expense
of some pardonable repetition.

Case XV. Gunshot-wound of brachial plexus; loss
of motion ; late improvement of motion ; inereased rapidity
of nail-growth. (MS. notes.)—S. G., Bremen, Ohio,
Company I, 26th Ohio. The patient received, in his
thirty-second year, a musket-ball thlmlwh the upper chest
and shoulder-blade, in the W 11(1&1110%, Mdv 1864, while
standing a few T*'u'tl% from the enemy’s lmu’: Hv fell,
feeling uiunnwl, and lost consciousness, but presently re-
covering, crawled into our lines, and was carried to the
rear. l[n was kept under morphine, but in the over-
crowded hospital nothing more was done for him until
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the third day, when the wound was dressed at Fredericks-
burg. Previous to this time he has no recollection of the
condition of the arm, but remembers at the time of dress-
ing he could move 111% elbow and fingers a little. The
arm was numb and eold, but sensible {}f a touch. Sensa-
tion improved under tre: l,tmmlt but motion was very little
bettered.

Patient’s statement, 1890. ““Sensation of touch is not so
acute as it should be. I cannot stand the hot rays of the
sun, and a little cold paralyzes my arm. The ]n'urh of a
pin produces an aching sensation ; not the acute pain that
it should. There is no movement in the shoulder; just
enough in the fingers to hold a fork. There is a difference
in the cirenmference of the arms at the shoulder of two
and one-half inches and one and one-half inches above
the elbow. The muscles are atrophied. At first there
was no motion in any part of the arm or forearm, but for
the last five or six years the forearm could be moved a
little. There is nothing noticeable concerning the secre-
tions. The nails on the injured hand seem to grow a
little more rapidly than those on the other Im,ml they
are inclined to curve and are a little tough. For a lmm‘
time the muscles of the face and neck would tthI
and jerk with a sort of spasmodic motion; but of late
vears this does not occur. The arm is still similarly
affected.”

Remarks, The report of the case is a very imperfect
one, and it is difficult to ascertain what nerves were in-
jured, further than that some branches of the brachial
pleul% evidently suffered. The very late improvement in
motion is curious. In this soldier, as in most of the other
cases, an extreme susceptibility to dmngL of temperature
has 1*{,m'uum1 thmlgh more to heat than is usnally found,
and in his case, as in XXIII. and II., the nails are said
to grow more rapidly on the injured side.

No mention is made in the m‘lglml notes of the twitch-
ing of the arm to which G. refers in his statement, nor of
the movements of the face and neck. They are Insth-
ciently deseribed to pronounce an opinion upon.
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Case XVI.  Gunshot-wound through biceps musele ;
tenderness in median distribution; contraction of the elbow ;
nearly complele recovery of molion, with impaired sensibility
and persistent burning pain. (MS. notes.)—J. M., Com-
pany D, 59th Massachusetts, was wounded in his nine-
teenth year by a bullet which traversed the middle of the
belly of the biceps flexor of the right arm, passed upward,
backward, and out of the back of the arm two Jnf'llleq hl:--
low the posterior axillary junetion. Tenderness through-
out the median nerve resulted with a special point of pain
in the middle of the palm of the right hand. The ten-
derness continued, and a burning pain was added, and
later contraction of the elbow from contraction of the
wounded muscle. The arm was treated by extension, and
the median tract was dry-cupped.

The contraction pu%tsted after the pain and tenderness
had subsided, and it was a year after his discharge before
it had disappeared.

February, 1890, the patient wrote that the arm was
useful for all qm'ta of light work, but that burning con-
tinued from the armpit to the palm.

Dr. Samuel N. Nelson, of the Soldiers’ Home, Chelsea,
Mass., examined the patient, and reported as follows,
March, 1890: ¢ He distinguishes two points on the an-
terior surface of the left forearm at three inches ; on right,
six and one-half inches. On the back of the left hand the
two points are distinguished at one inch, but on the right
they are not ]mt'wn{*d as two at two and one-half inches.
Palms : left, two points separated at one inch ; right, one
and three-eichths inches. He picks up small and light
articles, even pins, equally well with both hands, but
heavy nh]e{-tf-} soon tire the right arm. The right hand is
very sensitive to heat and cold.”

All motions are restored, it is not shrunken, there is no
change in the seeretions, and the nails and hair are in no
way different on the w mmr]Ld from those on the sound side.

Remarks. This case requires no comment except to
note the disproportion of the recovery of sensation as
compared with the restoration of movement. All move-
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ments are perfect, he reports, though not so strong as
normal ; but sensation remains a good deal impaired in
delicacy, and the peculiar burning pain of a nerve-wound
lasts up to the present time. It may be added that local-
ization-perception is far below the normal upon the un-
wounded arm and hand.

Case XVII. Gunshol-wound of left brachial plexus ;
causalgia ; contraction; atrophy; continued pain; curious
mis-reference of touch. (Case 44, Gunshot Wounds.)—
Sergeant A. D. M., Company E, 3d Maryland. The
patient received two wounds at Chancellorsville, May,
1863, one ball passing through the margin of the great
pectoral muscle at the anterior border of the left axilla,
while the arm was raised, glancing on the neck of the
humerus, and making exit anteriorly to the coracoid pro-
cess. As he was leaving the field a second ball entered
his back, to the right of the eighth dorsal vertebra, and
crossed behind the spine into the left side of the chest.
Paralysis of motion and sensation resulted from the first
wound. The second brought him to the ground and
caused his ecapture, and while a prisoner he was much
exposed, suffered from pleurisy, and ultimately had con-
solidation of the lower half of the left lung. Before this
there had been a cough, heemoptysis, and dysphagia. He
was exchanged at the end of a month. He states that for
a week he had no pain in the paralyzed arm, but then a
very sharp pain began from the wound “down the inside
of the limb and also on its front, and on the ulnar side half-
way to the wrist.” A tingling and burning accompanied
this, and when this sensation reached the hand, with it
returned some sense of touch.

Examination, United States Hospital, July 5, 1863 :

Nutrition. Left arm eold, mottled, and swollen; skin
thin and dark red, without eruption.

Sensibility. Touch-sense, while nowhere lost, is dull on
the back of the hand and fingers, and in these parts local-
izing-sense is poor. Causalgia is severe, except on the
dorsum of the hand, much increased by warmth or depen-
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dence of the limb, and eased by cold or moisture. It is
subject to exacerbations daily about mid-day.

Motion. Deltoid feeble and much wasted ; other shoul-
der-muscles good.  No motion below the elbow. Fingers
half-flexed ; their joints swollen, congested, and sore.

Two days after admission erysipelas attacked the arm
and the treatment by hypodermatic injections of morphia
was suspended. After the disappearance of the inflam-
mation injections of atropia, '- gr., repeated to the point
of producing severe constitutional symptoms, caused re-
laxation of the contracted finger flexors, but did not help
the other s*\'mptoms, Electro-muscular contractility was
absent in the whole forearm when the swelling was suf-
ficiently reduced to permit examination with the battery,
but its use was extremely painful.

Every effort was made to relieve the distressing burning,
but, though it diminished somewhat in area, its intensity
did not lessen until, after three months, a series of blisters
bettered it slightly. A continuance of the wvesication
for two months was necessary before complete relief’ came.
In December an attempt was made to apply electricity,
but an immediate return of the pain resulted, and it was
stopped, while daily massage and passive motion were
ordered.

In January, 1864, it was found possible to use the bat-
tery, and lllllll‘D\'Lmﬂlltﬂft{‘P this became more rapid. The
pﬂtwnt was frequently etherized and adhesions in the
Joints broken up. In April he had three-fourths flexion
of the fingers, with no pain, but with no power of exten-
sion and with perfect sensation. The thumb-muscles
were improving.

FEramination at the Infirmary for Nervous Diseases,
February, 1890 :

On leaving the United States Hospital sensation was
noticed in the hand; motion also was improving, but soon
after the hand ll(‘p:ﬂ.l] to lose motion, manipulation having
been neglected. About one- qtlm'tLl of supination is now
present. The thumb is very much contracted at the first
joint, but may be straightened. The thenar and hypo-
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thenar eminences are wasted. The fingers are always
contracted, but can be flexed somewhat more at will.
There is no extension. The second joints of the fingers

Fic, 3.

A. D, M. Case XVII. Contraction and atrophy from gunshot-wound o1
brachial plexus,

are all stiff. The temperature of the hand is moderate,
but there is a burning pain in it when dependent. The
wrist-joints cannot be extended. Flexion is perfect at the
elbow, but extension 1s;limited.
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A Minie-ball was extracted from an abscess in the left
axilla September, 1877,

Sensibility — touch.  Localization is imperfect. On
touching the tip of the fifth finger the contact is correctly
referred ; on the fourth finger it is referred, once to the
elbow, once to the middle ]mnt of the second finger. On
the tip of the third finger a touch is referred to the middle
of the hand, and =o on the tip of the forefinger. A touch
to the thumb-tip is referred to the wrist. Localization in
the palm is correct.

These references were repeatedly studied, and the mis-
takes were constantly the same. On the back of the hand
and fingers touch is properly referred, with the exception

FiG. 4.

A, D. M. Case XVII. Contraction of fingers and wasting of forearm muscles
from wound of plexus and disuse.

that contact with the second joint of the third finger was
referred to the back of the hand. On the arm a touch
about the elbow is constantly referred to the hand ; on the
rest of the fore and upper arm it is fairly good.

Pain. A needle- 111*11:]-. is felt as touch throughout the
median distribution in the hand on the palmﬂ,r surface
and on the ulnar surface of the fourth finger. The prick
on the ImImn aspect of the fifth finger is felt “like an
electric thrill” running up the elbow. There is no pain-
sense on back of hand anywhere, and pain-sensibility only
begins distinetly about two 111(]105 above the hand. ’lhe
local sensibility is natural from here upward, but gives
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the same “sense of thrill” running toward the elbow.
>ain-sensibility seems normal above the middle of the
biceps. On the posterior aspect of the arm pain is clearly
felt from the lower point mentioned (two inches above
the hand), but there is the same curious thrill running
upward through the limb.

Electrie examinalion. There is great quantitative reduc-
tion to faradism in the forearm. The whole upper arm
and shoulder-girdle museles react perfectly. Similarly,
there is great quantitative reduction to galvanic stimula-
tion in the forearm, greater in the extensor muscles than
in the flexors. 7TM = KaCE, 11 M = AnCE.

On the hand the adductor of the thumb and the flexor
brevis pollicis, though greatly wasted, exhibit normal
reactions.

Nutrition. The nails of the left hand are horizontally
ridged, thin as paper, very fragile, and darker red than
those on the sound hand, which are very thick, hard, and
smooth.

Measurements,
Left. tight.
Upllwr forearm . A . 8} inches. 97 inches.
Middle forearm . : = o e
Hand . ; : : e R o SRR

Remarks. The patient was somewhat older at the time
of his injury than most of the cases studied, being then in
his forty-third year; but to judge by his appearance in
1890 he was a sturdy, thick-set, little man of fine strength
and good health. Could the wholesome discipline of a
military hospital have been continued somewhat longer he
would have had a much better result, as after his discharge
he neglected the prescribed passive movements, and the
improvement manifested in the spring of 1864 was lost.
The general condition grew worse, and from that time
until his death, in 1891, he suffered a good deal of pain
and had a quite useless arm.

In spite of the passage of the second ball near the spine
no harm to the ecolumn seems to have followed, and all
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the terrible sequels of pain and deformity were due to the
bullet which touched the left brachial plexus.

The variety of treatment tried with little or no success
is instructive; nor was the distressing caunsalgia relieved
more than temporarily by any means until a course of
blisters, repeated every few days for two months, was
used.

The curious mis-references of touch which some of these
cases display were well shown in this patient. The gen-
eral rule is that the touch-point is referred above its real
place of contact. This was constantly so with him in
1*:~pmt(=d examinations, with the E::mu‘le exception that a
touch above the elbm\' almost any where was consistently
referred to the hand.

He died December, 1891, of dropsy from cardiac disease,
this illness having 11|uimhh' no connection with the injury
received 1n 186G3.

Case XVIII. Gunshot-wound of the brachial plexus ;
early arthritic complications ; atrophy and contraction of
whole limb ; cr&mm’qiﬂ conlractions and deformity ; no
improvement in motion. (Case 51, Injuries of Nerves. )—
David S. was wounded in his e1=rhtr.*r:nt]1 year, at Get-
tysburg, July, 1863. He was aiming at the time,
the 11;,}111; arm raised and adducted, holding his musket.
The ball entered one inch above the sternal end of the
left clavicle and one inch to the left of the mid-line of
the body, passed in front of the trachea, broke the right
clavicle, left untouched the vessels of the neck, the sub-
clavian and axillary arteries, and, passing inside the
humerus, made exit in the middle of the posterior part of
the 1‘1u‘ht upper arm, two inches below the axilla. There
was momentary pain; “he thought his arm was shot off.”
He fell unconsecious, and “when a little later he revived
and raised his head a second ball struck him in the right
temporal fossa and emerged through the right eye. He
jumped up, ran a little way, and fell once more.” The
arm became numb, and there was complete loss of motion,
but no pain after the first shock. Two weeks later feeble
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power to move returned gradually in the elbow, shoulder,
and arm, and after two months in the wrist and hand.

The |umt: became swollen eéarly. About the tenth day
hurmntr pain began in the palm and fingers, especially
in the cushions of the fingers and in the knuckles. It
increased for a month, but after two months lessened.
“When at its height he suffered from loud sounds, vibra-
tions, or dry contact. The rubbing of his boots on the
floor was the greatest annoyance, and this he relieved by
wetting his f-tm:-]un'rs

Examined December 17,1863, five months after wounding :

Nautrition. Weall-marked atm]ﬁw of the supra- and
infra-spinatus, deltoid, and biceps, the loss in the last two
being fully one-half; triceps, no wasting of moment;
supinator longus and radial extensors, two-thirds IDEF-;
flexors and extensors in forearm, one-half loss. Thumb-
muscles almost absent. Little finger and interossei group,
no loss.

The flexor carpi ulnaris, palmaris longus, and flexor
carpi radialis being strongly contracted, the wrist is bent
at a right-angle to the arm and drawn to the ulnar side;
the extensor group is in like manner contracted, and the
first phalanges, having thus been violently extended while
the wrist was flexed, Thave undergone subluxation. The
color of the back of the arm and hand is natural as far as
the knuckles. Thence to the finger-tips the skin 1s tense,
shining, hairless, mottled red and blue, abraded in spots,
the nails curved, and the joints swollen and very tender.
The whole l:ﬂlmal face of the hand and fingers is polished,
deep scarlet, abraded in points, and eczematous : -.I,II over to
a remarkable degree. The eruption began about six weeks
later than the burning, nearly two months after the i injury.
The palm of the left hand is nearly equally eczematous,
~and began to be so almost a month before any eczema
appeared in the wounded member.,

Sensibility. Taect nearly normal. Localization not quite
perfect in the radial distribution in the hand.

Motion. Shoulder good, but feeble; elbow limited to
about one-third of normal; slight thumb-movements;
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wrist-extension about one-fourth, from its position of
flexion at a right-angle with forearm. Fingers are bent
back in (‘\tLll‘-li;]t] can be flexed to a llﬂ‘llt ine with the
hand ; slight 1 flexion of second and third fingers, fair ab-
duetion and adduetion.

Pain. Constant intense causalgia, made worse by heat,
dryness, emotion, especially loud noises. The anldlu
keeps the hand always wet. The unwounded hand is
tender, and has p:lln too.

Electrie reactions, though feeble, are normal in all the
atrophied musecles, and ‘-.Plhlhlllt\ very slightly lmpdn‘er}
The prognosis would be good were it not for the impair-
ment of motion from the ]mnt lesions and the contractions.

The treatment was at first directed to the patient’s
miserably angemic and worn-out state, and measures taken
to relieve the pain. His health improv ed, but the burn-
ing continued until it became quite Hll(]f]t‘!‘ll? better, in
‘Uli-‘mt 1864, and after this slowly left him. R{_‘thl‘ﬂw
tion of motion was less complete, the arms and fingers
remaining much atrophied, though the skin, hair, and
nails became natural in their appearance.

In 1875 he was seen again by Dr. Weir Mitchell, who
noted the pvhlat{*nc e of the curious “ monkey-hand” de-
formity, and that the patient was without pain ordinarily.
When overheated llL had sharp pain in the arm, and suf-
fered annovance from loud sounds, which affected the weak
arm. He occasionally wetted his hands “ to take aws ay a
sense of constriction in the finger-tips.”

Erxamination at Infirmary for Nervous Diseases, Feb-
ruary, 1390 :

The arm and hand, though somewhat improved in
regard to use and strei ngth, are still in the same de-
formed condition, with the fingers quite useless. (See
illustration.) When heated there is an aching sensa-
tion that runs down the entire arm ; on these occasions
there is great desire to pour cold w ater over the arm and
hand. About eleven or twelve vears ago four abscesses
formed under the right arm where the ball ]ﬂf-,.f:-t-d through.
Just now there is very little burning sensation, except
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when the limb is overheated. The sense of touch 1is
more acute in the deformed hand than in the well one.

PIc. 5.

Potsr
-

. '

T, Y

Wt

g -
-_..'L-_-:“f

" L

[ 8. Case K\’lil. Contraction and atrophy of forearm and band muscles ;
 monkey-hand ' deformity, from gunshot-wound of brachial plexus,

The patient has a frequent roaring in his head and black
specks before the eyes. He has suffered much from an
attack of nervous prostration, attributed to suffering from

his wound.
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Later in the above year the patient was admitted to
the Infirmary for treatment of his general condition, and
was found to be suffering from the effects of study and
overwork in preparation for missionary enterprise, acting
on a body already enfeebled by his wound and its conse-
quences. He was melancholic, had hallucinationg, de-
pressing forebodings, and horrible dreams. He made
great improvement during some months in the Infirmary,
and returned to his evangelistic labor in the South qulte
strong and well, though the hand and arm were beyond
improvement,

The deformity is well shown in the accompanying
reproduction of a photograph taken several years since.

Remarks. The joint-lesions and the neglect of passive
movement early in this case resulted in the deformed and
useless limb.  What injury the brachial plexus received
from the wandering course of the ball must have been
repaired or otherwise supplied before his examination at
the hospital in 1875, as the electric response was then per-
fect in the muscles of the wounded arm.

The burning was most persistent and distressing in
this man, and the usual resort to moisture was his ﬂnl'-,'
relief.  The abrupt beginning of disappearance of this
pain was curious, It still affeets him at times, when
overheated.

No note was made as to references of sensation when
the patient was in the Infirmary for Nervous Diseases.
The painful thrill cansed by loud near noises, although
the HL‘I‘\t‘-ll‘.tﬂdllltlldtlml was gone, compares with the
annoying sense of a “purring” in the wounded limb,
r_mnp].mmd of by X VII. and other patients.

Case XIX. Ball-wound of brachial plexus; pain and
causalgia ; lasting paralysis of motion and sensation ; no
hair-growth. (MS. notes.)—A. A. K., Co. I, 12th New
Hampshire, enlisted August, 1862. The patient was
wounded in 1864. A ball entered through the eclavicle
four and one-half inches from mid-sternal line, and made
exit on the right side one-eighth of an inch to the right
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of the third dorsal vertebra. He fell after walking a
short distance. There was not much hemorrhage, but
all motion was lost for a time. Pain began at once in
the wound, and in two weeks aching and burning pains
followed in the hand and arm. The ache was constant ;
the burning was in daily paroxysms, and worst on back
of hand and fingers.

Motion was Lu*frels lost below the shoulder; no flexion
of the elbow ; mwl}t slight flexion, there was no motion of
the thumb or fingers.

Nutrition. There was great atrophy of the forearm and
of all the thumb-muscles.

There was no evidence of any injury of the lung.

The patient died in his sixty-fifth year, November,
1889 ; his death being in part due to the remote effects of
his wound.

His son writes that his arm and hand were very cold
most of the time. He could not tell which finger was
touched on the wounded side. The fingers were very
numb all the time. He never could raise his hand to his
head, and could not hold a fork to eat with. The arm
and hand were withered to nearly one-half their normal
size. After the wound healed pieces of bone worked out.
For a long time no hair grew on that arm, and then very
slight in amount. The nails did not orow so fast as upon
the unaffected hand. The arm hung like a dead member,
and to the time of his death he was a great sufferer.

Remarks. There seems to have been no H]‘Ji]ldl disturb-
ance in spite of the proximity of the ball’s track to the
cord. The wound of the brachial plexus in the down-
ward path of the ball, or its injury by bony fragments, was
the cause of the sy 11111’[0111% and this wound must have
nearly destroved the nerve-trunk, which never regained
functional usefulness,

Case XX. Gunshot-wound of median and ulnar nerves ;
wasting ﬂf all muscles supplied by these merves; neu-
ralgic pain; great sensibility to changes c-f if":'np-:‘i‘ﬁlfm‘e,
especially to heat; persistent “spring-trap” flexion of
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fingers ; pﬁ*ﬂh!m! inerease of temperature on injured side,
(Case 42, Injuries of Nerves. )—Henry G., Co. F, 1st
Vermont Cavalry. The patient was wounded in his
nineteenth year, July 7, 1863, by a bullet which entered
at the edge of ‘the hwup», six inches above the internal
condyle of the humerus, and made its exit on the postero-
internal face of the arm, xmun{lmﬂ* the artery, destroying in
a short time motion lmhm the Lsllnnnul-‘ln?t', and le‘:L‘Dl]lU sen-
sation from the elbow down. Slight motion soon Iehlum{]
but the pain grew rapidly worse. On admission to the
hospital the left hand and forearm were found much
wasted, chiefly in the flexor and interosseous groups.
There were answesthesia and analgesia in the palm, on the
palmar aspect of the fingers and on the dorsum of the
hand, but not on the dorsal face of the fingers.

])ll]‘.]ll;ﬁ two months’ treatment with electric ity, douches,
and energetic passive motion the gain was great in all the
muscles Lwept the interossei, and the nunllwm nearly
disappeared.

Re-examined April, 1867, by Dr. W. W. Keen, three
years after leaving the hospital :

The left arm was found to have gained relatively; the
flexors of the forearm, the thumb-muscles, and the inter-
ossel were all slightly \matvd but the tlmmh which had
been distorted ln the contracted short flexor and the
wealkly opposed extensors so as to rotate the whole digit,
turning the nail upward, had regained its normal posi-
tion. A general slight improvement in sensibility had
taken ]lIcI{'E but the areas were the same. The tempera-
ture of the injured hand was at this time 0.5° F. higher
than that of the right.

Eramined by Dr. N. C. Reed , of Columbus, Ohio, Febru-
ary, 1890 :

Considers he is not improved. Just as sensitive as ever
to changes of temperature. Heat makes him feel as if his
arm was burning off, whereas cold causes the prickling
sensation of cold hands or feet Just before becoming numb.
The sensation of touch is dull in the hand, fair on the
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gide of the forearm next to the body, and almost nil on the
outside. Fingers cramped. Cannot pick up anything, but
can hold small, light articles when placed in the hand so
that the fll]“‘(‘l*ﬁ can be rolled over and made to grasp them,
Measurements of the injured arm as Lumlmud with the
right show the following disparity : circumference at belly
of bice 'ps brachialis ||1u=:~eh*3, left, ten and one-half’; right,
ten and seven-eighths inches. € 11'Lu:111{ rence of im'ml '
at largest point, ]{*ft ten and one-half; right, eleven inches.
Circumference of left hand around middle of metacarpal
bones, eight ; right, eight and seven-eighths inches. Muscles
of entire left arm noticeably flaceid as compared with right
arm. The deltoid, biceps, and triceps are slightly atro-
phied ; the muscles -hnumg the greatest 1lv=m=e of atrophy
are the adductor pollicis and the first dorsal interosseous.
All of the interossei dorsalis muscles share the atrophy as
well as the palmar interossei and lumbricales, as to a less
degree do the opponens pollicig, abduector pollicis, and the
flexor brevis pollicis;; the abductor minimi digiti and
flexor brevis minimi dwiti show a condition of atrophy,
altogether giving the hand a peculiar shrunken appear-
ance. The flexor profundus digitorum and the flexor
sublimis digitornm muscles are in a state of permanent
contraction (the former pl‘nlml:h to a greater extent),
flexing the fingers foreibly into the palm of the hand, with
which the hnu‘m -tips are in constant contact unless forced
therefrom. The functions of the internodii pollicis mus-
cles are materially lessened. Especially is this true of
the extensor secundi internodii pollicis, there being very
little power of extension of the distal phalanx of the
thumb. The extensor primi internodii seems to possess
the greatest ability to flex, while the metacarpal bone of
the thumb is movable to almost a normal degree. The
flexor longus pollicis is also weakened. There is an ap-
parently total inability to flex the thumb, except the
attempt be made in unison with the entire set of flexors
of the hand. There is no ankylosis. The flexed fingers
can be almost fully extended by force, but when once re-
leased resume their condition of flexion with the rapidity

5
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of the jaws of a spring-trap. Also by holding the hand
with the dorsum upward, and mal <ing a forced extension
of the proximal phalanges, the remaining phalangeal joints
of the fingers are involuntarily extended. The mobility
of the metacarpo-phalangeal joints is but little interfered
with. There is no paralysis of the muscles of the arm be-
vond that due to contraction and atrophy. The power of
orip of the left hand is far below that of its fellow. The
sensibility of the peripheral nerves is lessened, especially
on the inner surface below the axilla.

The patient can distinguish two points in the hand at
distances varying from “three-fourths to one-half inch.
When the points are placed in line with the arm the
distal point is more sensibly felt than the proximal point.

Remarks. The patient’s injury involved originally both
the median and ulnar nerves, and the artery was wounded
by the bullet, the patient fainting from loss of blood as he
went to the rear.

There is remarkably little change in the general con-
dltnm of the arm, and it is curious to note that the

“spring-trap”’ L-.{}I]t]‘dt'fmll of the flexors noted by Dr.
eed in 1890 was present at the examination in 1867.
An especial sensibility to changes of temperature and to
extremes of cold and heat had also lasted throughout the
twenty-three vears, although G.’s case was not one of those
of intense h:umng pain which were so distressed by
warmth, but suffered a pain rather of the character of an
m‘dumu neuralgia.

In this, as in X VIIL (a much worse case), the tem-
perature of the affected side was the higher three years
after the injury, a condition the more rem: arkable as
motion was so ]lIIIItL{] in the arm as to remove one im-
portant factor in an increase of local heat. No mention
is made of the existence of continued tenderness in the
track of the arm-nerves, a matter of some importance in
{1Ltnm|mn:-; the presence of neuritis. A subacute neu-
ritis lasting twenty-seven years must produce sclerotic
changes in the nerves (as has been found in some ex-
<lIIlI|]¢LtIil|1h) great enough to account for the very varied
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sense-alterations, and perhaps for the increased tempera-
ture as well.

The occeurrence of this lasting increase of local heat has
been disputed, but Dr. Keen’s examination of this case
and the presence of the same sy mptom in X VIII. must
establish at least the possibility of its happening.

Case XXI. Wound of lower cord of axillary plexus by

small calibre rifle-ball ; wasting of whole arm ; slight neu-
ritis; glossy skin—F. A., aged fourteen years. The pa-

tient was a healthy lad and perfectly well until in August,
1886, while shooting near Cleveland, a stumble caused
the discharge of his lI”‘ht rifle, and a 99-calibre ball en-
t{*re:l his 11:rht (]u-%t, as i:lﬂ-ﬂ'll}Ld below. He felt little
pain, but was very dizzy and bled much from the wound
of entry. He was in bed a month, and gained flesh rap-
idly. After getting out of bed there was no sign of a
wound of the lung.

At first there was abrupt loss of all motion in the
fingers; the arm could be flexed but not extended. The
patient was brought by his father to consult Dr. Weir
Mitchell four nmnth»- after the accident, and the following
account of his condition is from Dr. Mitchell’s notes :

The wound of entry is one-half inch to the right of the

right nipple and three-fourths of an inch above it in the
third interspace. The ball passed upward and outward
without breaking any ribs, and lodged half an inch above
the right clav icle and in front of the edge of the trapezius
muscle, There was very soon wasting of t]nuleltmd general
wasting of the forearm muscles, L‘-_leLthl“\. in the flexor
groups, quickly followed. Besides the results of the atro-
phy, there is limitation of motion from joint-stiffness. The
arm can be flexed and extended and the wrist-flexion,
though weak, is perfect; but there is no extension of the
hand. Supination and pronation are weak but fairly
good. All the fingers can be feebly extended; flexion
nf' the fingers is very slight. The only flexor muscle
which retains a fair amount of power is the flexor carpi
radialis.
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The supinator longus 1&'-11[1]1'[.[3 readily to a blow, but
the arm is so sensitive it is difficult fo be exact ; any
blow on the arm sends a thrill through the fingers.

Measurements.  Right (injured) arm, around biceps
seven and one-eighth inches, around forearm six and
three-quarters inches. Left arm, around biceps eight and
five-eighths, and forearm eight aml one-quarter inches.

General movement is limited (by the pain?): even
when an attempt is made to raise the arm to a level, pas-
sively, the chest-muscles contract to prevent it.

."wmsm.!’rfy During the first three weeks after the
wound the hand and fingers itched greatly.

Touch-sense 18 better in the median than in the ulnar
distribution ; there is a good deal of tenderness in the
whole arm, and some increase of sensitiveness to pain in
the median and radial areas. On the median side of the
third finger, two points are distinguished at one-quarter
inch, and tact 18 as acute on thL radial border of this
finger. In the ulnar supply the two points are not sepa-
rated at one and one quarter inches. In the thumb and
index-finger touch-sense is perfect.

Localization is good on the back of the hand; on the
palm, fair in the median te rritory and in the alnar regions
11'|en|1]<11' with small areas where no touch is pﬂreuver.l
There is no ¢ analgesia.

The nails grow as well as usual, it is said, but there 1s
some curving ddurmltx

The skin is thin and the surface somewhat glossy. The
hand has at times been a little puffy.

The case had been very carefully and thoroughly
treated, and the result was good, and improvement at the
time of examination still continued.

Ezamined by Dr. D. N. Kinsman, Columbus, Ohio, who
writes as fuﬂrm-. (April, 1890, four years after injury):

“Skin on injured arm smoother and of less thickness ;
cool, very often sweating, and shining to a degree. (;m
Mtn:ml hand, but fingers cannot be extended without hold-
ing hand across lmlm with the other. Has gained con-
-~nh~|¢1h](~ in the flexion of the fingers. Can oppose thumb
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and forefinger while flexing whole hand. Has partial
supination while elbow is confined to side.

“I think he has made unusual progress for such a case
since his return home from 1’1111;1(101}1]11‘1, and I ft‘_‘l‘] con-
vineed that there will be still more improvement.’

A later report received from the patient’s father (Feb-
ruary, 1893) states that the fingers can be used for some
purposes: he is able to hold a knife at the table, can
grasp a large article like an umbrella or stick w ith the
whole h‘uul but has had to learn to write with the left
hand, as hL cannot extend the ﬁnuLh well. On the
whole, there is very little llllI}I{H’L]llLllt in two vears past.

Remarks. The several cervical and dorsal nerves
whose union forms the brachial plexus run in two great
trunks behind the clavicle in company with the sub-
clavian artery. Opposite the end of the clavicle these
trunks divide into three—the ““inner-cord” furnishing
the ulnar supply, and, in common with the outer-cord,”
the median nerve, while the third cord divides into the
musculo-spiral and circumflex nerves.

In this case the muscles chiefly atfected were those sup-
plied by the circumflex and musculo-spiral nerves; the
deltoid was early wasted, the triceps lost its ability to ex-
tend the forearm, w hile the flexion of the forearm was

very feeble. The extensors of the hand grew too weak

to perform their duties, which are governed by the mus-
culo-spiral nerve, and when the power to extend the
forearm had returned these muscles still remained weak.
The examination of sensibility showed how much the
ulnar nerve must have been injured.

Unless the splitting of the two cords into three began
nearer the spinal cord than usual, in which case the pos-
terior cord of the plexus may have been wholly or partly
cut while the inner one was but slightly n||uwtl the
trunk wounded was probably the lower of the two main
divisions of the plexus behind the eclavicle. That the
closely neighboring artery should escape is curious even
here, and had the wound been further outward and the
bullet traversed the complex nerves and arteries of the
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axillary region, the result must have been more serious
still.
A slight general neuritis throughout the injured nerve-
tracts was one of the consequences. As Dr. Kinsman’s note
says nothing of this, it may have disappeared, although the
skin remained g]mu No mention is made of the muscles
of the upper arm, w hich would probably show a greater
degree of improv ement than those of the hand and forearm.
The lad’s vouth and good health were in his favor, and,
at last accounts, he was making slight progress. The
deltoid will most likely prove the most difficult muscle to
repair, as it always wastes more readily and recovers less
well than the other muscles of the arm.

Case XXII.  Punctured wound of the left median
nerve above wrist; partial loss of sensation and motion ;
refurn of sense of fr:mch . hyperwsthesia ; acute pain wp arm
into spine ; general gain ; conlinued loss of power in median
muscles and rigid contraction of all of them ; left unilateral
aches elsewhere. (Private Note Book 1, p. 327.)—C. T,,
aged forty-two vears, tailor, in aood hﬂlth, without pt‘L-
vious malady of nmment, in {]'rl(:-hm', 1880, ran the fine
point of his shears into the left median nerve one inch
above the hand. The radial artery being cut, bled freely
until secured, but the wound was dlosed without exami-
nation of the nerve.

There was immediate loss of touch and pain in the
lower half of the thumb and of the second digit and of
the radial side of the third digit. This was nle;:ulm
and incomplete. The early acute pain down into the
hand and up the arm lessened in a few days, but although
the sense of touch thenceforward grew better an_increas-
ing sensitiveness was present in nearly all of the median
area, so that, while at last tmlfh was felt and located cor-
rectly, all touch was also pain. He deseribes the feeling
when touched as like that felt when an exposed tooth-pulp
is touched. All of this increased without at any time
redness or glossy skin, until all vibrations, as from musie,
ete., gave distress,
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This man consulted Dr. Mitchell two years after the
accident. He had then intense median hypersesthesia, and
carried the hand with eare, allowing no one to touch it.
As often 11f1|11wn% in old cases, he had pain up the arm
and here and there in the interc watflI and the left leg, but
none on the right side ; also, he was emotional and timid.

But the unusual difficulty 'he presented was in the bone-
like rigidness of all the median muscles in the hand, their
unmninllt}' and functional failure. Nevertheless, there
was no wasting. The thumb-muscles were ﬂ]L most
remarkably affected. They presented a continual slight
tremor, like a perpetual tonic spasm, and did not relax at
night. The thenar muscles ached, but not severely.

“Remarks. Very careful examination was difficult, be-
cause of the pain ¢ all touch occasioned. Whether this w as a
direct effect of the nerve-lesion or a reflex due to the ]mmu
ful palmar and digital neuritis is hard to say. So far I
have found no case presenting this peculiar inconceivably
rigid state of the muscles. It came on slowly and pari
passu with the development of the extreme sensitiveness.
In this way it suggests resemblance to hysterical rigidities,
nor is it 1n1pna~1h]{- that this may explain it. An opera-
tion was thought advisable, but was resolutely 1eﬁ1-~u:1, and
the later ]114[(}11 18 1n|1~.nmm o that the case is reported
here only on account of the p(,ullm: symptoms presented.
The end could hardly fail to be disastrous.

CaseE XXIII. Gunshot-wound of musculo-spiral nerve;
paralysis of extensor muscles; recovery, evcept of ELfE‘HSG?'
communis ; relapse later ; mis- FE‘fEi‘f]i’ﬂF of touch. (Case 29
G'unshot Wounds.)—The patient’s left arm was w mmded
May 3, 1863, at Chancellorsville, while in the act of
loading. The ball entered three inches above the sty-
loid process, externally, over the ulna, and was cut out
two inches below the external condyle an hour later. The
extensor muscles were traversed diagonally and the bone
was injured. On admission to the United States Hospital
the hand was contracted by the unopposed flexor museles,
the nerves supplying the extensor communis and the ex-
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tensors of the thumb and wrist having been injured. The
hand had been long motionless on a splint, and the other
muscles probably had partial loss of power from disuse.
They rapidly recovered under electricity, but the extensor
communis on his discharge, January, IM}—L was still pow-
erless. Sensation was perfect in hand and arm.

Framined by Dr. F. W. Rice, Rome, Pa., March, 1890 :

Sensibility. The injured arm is not susceptible to the
prick of a pin, particularly upon its dorsal surface, and
two points cannot be distinguished from one at a much
oreater distance than on the sound arm. He suffers
much from cold after the part has been exposed to low
temperature, but does not notice it at the moment of ex-
posure,

Nutrition. The extensor muscles of the forearm are
greatly atrophied, there being from three-quarters of an
inch to one inch difference in the eircumference of the two
arms at the same ]millt

Motion. There is no ability to extend the fingers or the
thumb of the injured hand, owing to paresis of the extensor
muscles. The finger-nails of the affected hand grow slowly
and are much more brittle than those of the other hand.

Re-examined, April, 1893, Infirmary for Nervous Dis-
ecses

This man has the general appearance of good health,
but rather too much flush of face. He complains now of
constant hes 1{].1flu= caused by an attack of sun-prostration,
which occurred in July, 1892. The exposure to the sun
was extreme, and was fﬂlluwm] by a series of fainting-
attacks with qu—-a of vision and a sense of prickling a]l
over. Ever since he has had more or less constant head-
ache ; not incessant, but worse on exposure to the sun or
other forms ot heat.

In regard to his wound, his left hand presents a deep
furrow on the back from the wrist to the elbow, caused
partly by the track of the ball and partly by the extreme
atrophy of the extensor communis. This gutter is from
half an inch to an inch deep and presents a quite extra-
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ordinary appearance ; it looks as if a portion of the arm
had been gouged out.

Motion. He can pronate and supinate, flex and extend
the wrist ; but there is entire absence of power to extend
the fingers and thumb.

Ni fuimn. No wasting except of the muscles men-
tioned, in which the atrophy iz complete. No joint-
lesions.  Nails said to be brittle, but unchanged in
appearance.

Secretions.  The left arm from the palm to the shoulder
sweats more easily than the right. The nail-growth is
normal, but there is considerable increase in the length
and amount of hair of the left arm, especial Iy extondnzu*
down on the back of the hand ; this hair is red, like that
of’ his head.

Sensation. Localization on palmar face and fingers is
good, but he savs that it is dulled everywhere on the dor-
sum of the hand ; he always imper fectly refers touch on
the ulnar digits, malnnw a llllkplﬂtul‘lll‘l]t of the point of
contact half an inch u]nnurl this is worse for the fifth
than for the fourth digit. He has no pain-sense on the
dorsum of the hand at all. There is no place on the back
of the hand where he can localize with distinetness. If
he works with this hand at all, it begins to ache, and he
is finally driven to stop w ork from the excess of pain.
He suffers from both heat and cold.

Remarks. At the time of his discharge from the
hospital the sensation in the hand and arm was said to
be perfect. Since then some change must have taken
place affecting the sensibility, both in the ulnar and
musculo-spiral territories, aided perhaps by the soldier’s
neglecting to use the arm or keep up the treatment.

Case XXIV. Ball-wound of sciatic nerve; loss
?enmfinn, touch below the knee produces fibrillary twiteh-
ng in anh muscles ; possible ascending neurilis ﬂﬁﬂ-fmq
cord. (From Pension Office Reports.)—E. J. R., Co. I,
19th Indiana. The patient has gunshot-w ound Df ]lﬂ‘]lt
thigh, received in the service; the Tall entered at junction

o®
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of middle and lower third, on the outside and posteriorly,
and, traversing the llmh behind the bone, was cut out
about an inch above the internal condyle of the femur
near the knee-joint.

The patient savs that a small piece of bone was taken
out from the wound of entrance a year after the wound
was incurred.  He says that at the time he received the
wound, after the first numbness, the limb was full of
pricking sensations like the pricking of needles. This
was but momentary. Normal sensation has been com-
pletely lost since the injury. The limb has been cold,
clammy, and numb. With change in the weather he
suffers a deeply seated burning sensation extending fmm
the bottom of the foot up thrmlwh the leg. There is great
wasting in the leg below the knee : not marked above the
wound. The ankle is dulqlu.‘:bd and the foot in a
position of talipes equinus. The soldier wears the toe of
his shoe and uses two erutches in walking., The heel does
not reach the ground by several inches. There is ex-
agoerated an--]et]-., and touching the tissues below the
knee produces fibrillary tw 1fLI1”|“‘h in the muscles of the
thigh. The patient states that “the muscles below the
hm*v give no response to an electric current.

Remarks. The case is one obtained from somewhat
imperfect notes through the Pension Bureau. The only
excuse for prese ntmﬂ‘ so fragmentary and incomplete a
report 1s to point out the one curious '-\'mptnm that a touch
below the knee will prmlme fibrillary movements in the
muscles of the thich. This and the increased knee-jerk
may indicate some late spinal changes, but as to the con-
nection between this possible condition and the original
injury there is no ground for judging. An 11'-:{*[‘11{]11]%‘
neuritis from the sciatic wound may have reached the
cord, but evidence of its presence and progress is wanting.

Case XXV. Ball-wound of upper arm; partial in-
volvement of musculo-spiral nerve ;  probable anomalous
distribution ; complete recovery of motion ; partial refurn
of sensation. (Case 31, Injuries of Nerves.)—B. G., Hth
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Battery, Massachusetts Artillery. The patient had been
three \ears in the service when, in his twenty-second
year, he was wounded, May, 18h4 by a piece of shell
‘-:tl"ll{ll_'lﬁ‘ the outer back lmt of the right arm, laying
bare the humerus, but not breaking it, The upper edge
of the wound was below the deltoid insertion, and meas-
ured five inches across by three inches from above down-
ward. The pain was not great, and, as he went to the
rear, examining his wound "he found that he could move
the ﬁnn‘m‘q very slightly and that the loss of feeling was
not great. In a month the wound was level w ith the
skin.

There were two areas of lessened sensation, one outside
of the elbow and quite small; in the whole of the radial
distribution touch was slightly impaired. The supinator
longus muscle acted pwtt\ well; the extensors of wrist
and thumb and the extensor communis were completely
paralyzed ; the interossei and the triceps acted well. The
paralyzed ‘muscles had no electric ¢ ontractility.

There was no note made as to the condition of the
joints or as to the growth of hair; only the general state-
ment that nutrition was 111113;111*:[1

Examined at the Infirmary for Nervous Diseases, March,
1890 :

Left Turner’s Lane Hospital September 11, 1864. Be-
fore the war worked in a volling-mill. Unable to do so
since injury. Now works at Britanniaware-making,

Nutrition. Half-way up the outside of the arm, just
at the exit of the musculo-spiral nerve, is a deep scar in
which three fingers may be laid. It extends three inches
across the middle outside of the arm, and then in a
straight line downward three and one- _half inches, inter-
rupting the continuity of the muscles of the outside of
the arm rather than of the back. The scar lies immedi-
ately behind the posterior border of the biceps. The
right forearm measures ten and one-quarter inches; the
left ten inches. The injured arm is, therefore, better de-
veloped. He says that since the wound the hair on the
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arm has not grown so fully as on the left. At present no
particular difference is to be noticed, except that there is
not quite so much on the back of tlw right hand. The
nails of the hand of the wounded arm are brittle, and do
not grow so fast as upon the other hand. There is some
enlargement of the joints of the second and third fingers.
No LnLuu( ment of the other fingers or of the tlmmh

Sensation. In the centre of the scar is a spot s0 exces-
sively tender that a touch upon it will make him fall ;
the remainder of the scar is not sensitive. The w mmd
was open for seven years, discharging a secretion slightly
malodorous.  Finally an uleer formed on the forearm,
after which the wound healed.

Sensation is natural from the scar down to the elbow.
From immediately over the supinator two and one-half
inches downward it is insensible to touch. DBelow that
the touch is good, but not quite so good as in the forearm.
In the l‘ad]tll region on the back of the hand there is less-
ened HLIIﬁIhIlIh' to touch, and here he cannot separate
compass-points at two lltht‘

Dynamometer.  Right (injured) arm, 50 ; left, 45. Bi-
ceps-jerk good. \Iuscle-]uL ‘-ul]])]l'ldtf}l not g-:}nd Supin-
ator acts ]H“lfi_‘{“i He has all the movements of the
interossei: flexion perfect; extension feeble. With the
fingers extended he can llft the hand to the level of the
wrist.  With the fingers flexed he can fully extend the
wrist. It was five years after the wound before he could
lift the hand at all.

Eleetric contractility. There is considerable quantitative
loss of faradic contractility in the right forearm compared
with the well side.

Remarks. No mention i made in the notes of the
United States Hospital of the conditions of the nails,
hair, or joints of the injured limb. He was in the hos-
l‘jlt’il only about three nlnnt}lh, and the changes were
probably not very nhulu',ﬂ in that time. The case 1s an
exceedingly curious one in the distribution of paralysis
and pn_a:-,.(,r'mtinn of sensation, the fm*vu I }H'f“ai‘l'\'ll]ﬂ‘ its
sensibility almost intact. [lu, region described in the
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examination in 1864 as showing “ enfeebled ” tact is now
insensible altogether to touch, but the slight changes then
noted in the radial distribution have not altered. The
nerve originally m]uwd was the musculo-spiral, but the
distribution must here have been anomalous, as the triceps
is said to have retained its contractile power, while the
area of lessened sensation outside the elbow was in the
region supplied by the posterior external entaneous nerve,
a branch of the musculo-spiral. The supinator longus,
another muscle governed by the museulo-spiral, also acted
well, while the “extensors ordinarily supplied by it were
n:'mnplvtfh palsied, and there was partial touch-loss in the
whole radial distribution.

The dynamometer and the measuring-tape show the
right, the injured, forearm both stronger and larger than
t]u, lmhmt left, and the patient possesses a perfec tlv use-
ful member, although the limb is not capable of heavy
work.

The painful point in the sear on close examination
proved to be over a rough edge of bone, a small exostosis
resulting from the imp: act of the shell, and very sensitive,
because the skin pressed directly upon it, the upper arm
being without any padding of muscle between the skin
and the sharp bone.

Case XXVI. Gunshot-wound of left arm; late affec-
tion of median nerve ; mis-reference of touch.—D. W., aged
forty-eight years, born in Pennsylvania, a riveter ln
trade, was sent to the Infirmary in March, 1892, by
Dr. C. B. Penrose, for treatment of the {“«ult- of a gun-
shot-injury received in the battle of the Wilderness, ".Im
15, 1864.

A bullet entered posteriorly above the inside bend of
the left elbow and passed through the arm behind the
bone, but probably slightly 11111110([ the bone, as a small
osseous fragment afterward escaped. The fmldlm tied up
the injury himself, and no further dressing was applied
for nine days, w hen the surgeon found the wound full
of maggots and the arm extremely swollen. A water-
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dressing was used, but the result was bad, as healing was
not t'mnplc}tml until November., There was no immediate
loss of power, and the patient asserts that the only loss of
movement was from the stiffness of the elbow-joint, caused
by six months’ disuse.

His present complaint is of a dull ache and of numb-
ness in the thumb and first two fingers. The disability
must have been slight at the time, as he returned to his
regiment and served with it, receiving the following
spring a bayonet-wound in the nght foot, which destroyed
altogether the use of the fourth and fifth toes.

Framination of arms. There is no loss of motion,
only weakness. Dynamometer, using only the two fingers
involved : right, 120 ; left, 70. Dynamometer, using the
whole hand : 1‘1{:-*11’{ 175 ; : lef't 100.

Nutrition. Growth of hair and nails on the affected
part does not differ from the well side, except that the
patient states that the nails are more brittle on the left
hand than on the other.

Sensibility. Touch is perfectly preserved in the ulnar
distribution of the hurt side, but is lost in the museculo-
cutaneous and median areas on the dorsal, and in the
radial on the palmar surfaces. Although he recognizes a
sharp prick with a needle-point in these partly ansesthetic
surfaces, he sometimes fails to refer it properly, always
saying, for instance, that the extremity of the thumb is
pric ked when the stab is in the ball.

There is lessened tactile sensibility in the cireumflex
distribution above the wound as well as in the areas sup-
plied by the eutaneous branches of the musculo-spiral.
Pain-sense is somewhat diminished in the same reglons.

Remarks. Although the patient’s statement is that
there was no m'nrm':ul loss of motion beyond that caused
by stiffness of the elbow from disuse, it would seem as if
the median must have been hurt by the missile and after-
ward suffered a slow change, to cause the present pain and
weakness,

The mis-reference of sensation downward is very un-
usual ; indeed, I have not seen this symptom in any other
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case except XVII., who mis-referred touch upward in
one part of his arm and downward in another.

Case XX VII.—Crushed and lacerated wound of vright
forearm ; section of median and radial nerves, radial artery,
and several museles ; suture of the injured parts ; nearly per-
fect recovery.— W, T., aged forty-eight years, Scotch, weaver
(fnﬁrl‘mrv for Nervous Diseases).

Previous history good. The patient was admitted to
the Episcopal Hospital August 15, 1891, with an injury
received from a crush between a belt and a pulley. The
notes of the resident surgeon, Dr. Joseph P. Tunis, de-
seribe his condition at the time as follows:

“There was severe laceration of the flexor surface of the
right forearm. KEven the periosteum was denuded, and the
wound was seven inches long. It was necessary to suture
the median and radial nerves, the pronator radii teres,
flexor carpi radialis, palmaris longus, flexor carpi ulnaris,
flexor sublimis digitorum, flexor profundus digitorum,
flexor longus lmllu is, and to ligate the radial mtcn' and
some small branches. The flexor carpi radialis was not
completely divided. The pronator quadratus was slightly
injured, but did not require stitches.

“Approximation of the divided ends was rendered very
difficult by the great loss of tissue, and to secure and pre-
serve appmwmtmu it was found necessary to flex the
hand at a right-angle with the forearm, and keep it in this
position on an L.\‘t{}l‘ ior splint.

“A severe brush-burn of the extensor surfaces also
existed and gave the patient greater pain than the more
serious injury, The wound healed without suppura-
tion.”

The patient was discharged from hospital on the twenty-
first day. Passive motion and bathing with hot water
were kept up for some time, and the patient applied to
Dr. Morris J. Lewis’s clinie at the Infirmary for treatment
of paralysis and loss of sensation in December, 1891.

At that time he had no pain and no hlllIllllﬂ‘ There
was some glossiness of the skin of the fingers and of the
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back of the hand. The condition was described as fol-
lows :

A scar extends two-thirds of the way up the forearm
from the wrist on the palmar aspect. On the dorsum a
scar runs from the base of the second finger to the radial
side of the wrist, and there are several thm al extensions
of these larger cicatrices, and some smaller ones from the
brush-burn on the forearm. The palmar muscles are
slightly contracted, making a “cup-shaped” hand. There
is a little lateral curving of the nails. The tendons are
adherent to the scar in the wrist, so that the sear moves in
both direetions with attempts at flexion and extension.
['lexion and extension of hand on wrist are about one-
fourth of normal. The fingers are not contracted. There
is constant slight tremor of the muscles on the ulnar side
of the palm. He can approach thumb to index, but not
to little finger. All museles react to faradism. There 1s
marked anzesthesia to touch on palmar aspect of index-
finger and marked analgesia in the same distribution.
There is very slight gener: ral i impairment of touch-percep-
tion on the Imud none on the forearm. The whole
hand and forearm are much wasted. No change is noted
in the growth of the hair. The nails are very different
from those on the other hand, thinner and softer, but the
patient thinks they grow as f*l%t as those of the other side.

Some of the disability in this case was due to the stiff-
ness of long disuse. The patient was ordered massage
three times a week, frequent hot bathing, interrupted
faradic currents to the forearm and hand-museles and
rapidly interrupted currents to the skin. He was advised
to keep up passive and active motion for himself.

He attended with regularity and carried on the part of
the treatment which was left to himself with diligence
and intelligence, and made rapid improvement.

On April 15th the arm was greatly increased in size,
t}u- general appearance of nutrition was much 1111pmwd

he “]H‘-‘_ﬂlli'-ﬁ of Hw skin had disappeared, sensation was
mm'h more acute in the arm and was bettering steadily
in the hand, and the area of anwesthesia had lessened. He
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was able to close the fingers into the palm, but not to flex
them upon themselves.

The ultimate result was remarkably good, the patient
reporting one year later with his hand restore ed to a great
degree of usefulness,

Remarks. 1 have reported this case in full as a re-
markable illustration of the success of surgical means in a
kind of injury which would once have caused the loss of a
limb, if not primarily by -‘|,1nput¢tmn almost certainly later
by supput'utmn. The extent of the wound, the number of
muscles sutured, and the fact that both nerves were joined
and both united perfectly, with nearly complete restora-
tion of every function, mark the case as an unusual and
encouraging one,



CHAPTER TII.

INCOMPLETE SECTIONS OF NERVES; INJURIES OF THE
SPINAL CORD AND ITS NEIGHBORHOOD,

OF six cases of injury to the spine by bullets reported
in Gunshot Wounds, I have been able to trace the sub-
sequent history of three, and these present points of very
oreat interest.

As there are no immediate diagnostie tests by which it
may be decided whether a nerve has been divided, lacer-
ated, or merely contused, so we have no means of at once
and infallibly judging the extent to which the spinal cord
itself may have been damaged by a wound in its neigh-
borhood. The effects of concussion upon the delicate
organizations of the cord are for the moment so severe
as to make it impossible until some time has elapsed to
tell whether the missile has actually reached the nerves
contained in the column or not.

The column was certainly struck by the ball in XXX,
and XXXII. In the former the canal was opened,
whether at the time of the hurt or later, by necrosis, is
not certain ; but two bits of bone came away, both bearing
portions of the internal face of the third vertebra. In
the latter, nothing is known of the depth to which the
bullet may have penetrated, but there is no doubt that it
reached the column, and in XXXIII, and XXXIV. the
bone was probably struck also, while in XXXV, the spin-
ous processes were torn off and dropped out of the wound.
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Only the first of these men was rendered unconscious,
nor does there appear to have been much shock in any of
them. The sequent symptoms were too various to be an-
alyzed apart from the individual cases to any advantage.
All suffered severely: J., XXXII., who went through
very great suffering, had ankylosis and swollen joints,
clossy skin, eczema, causalgia, museular contraetion, hy-
perwesthesia, and bedsores.  Yet ultimately he made a
remarkably complete recovery, except of motion in the
left arm. In X XXIIIL. the direct evidence that the cord
(tself was wounded was stronger than in XX XII., but the
results were far less severe, less widely distributed, and
the recovery more complete.

Col. J., XXXV ., a Confederate officer, sustained an ex-
tensive injury, a fragment of shell tearing his back open
for nine inches and breaking off’ the processes of at least
two vertebrze. The huge scar was closely adherent and
the thickened tissues so dense that it was difficult to tell
exactly what vertebrae had suffered, nor, in the absence of
details from the field-surgeon’s examination, could it be
known how deep the wound had reached. The other
causes operating seriously against perfect restoration are
sufficiently deseribed in the history of the case. One more
recent case has been added in illustration and amplifica-
tion of certain points. In this, XXXVIL, there was
either a subluxation or a fracture at the second dorsal
vertebra, though the precise nature of the injury could not
be determined.

In considering all of these cases together, one deduction
is at once apparent. With no matter what care we may
study and examine spinal wounds, but one judge can de-
cide their future course, and that is time himself. No
completeness of recovery, no seemingly perfect return to
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health, even though it should have lasted several years,
will bar out the possibility of late selerotic or other
change.

Norcan we predict at all what these remote effects may be
from any signs now known to our diagnosis. The part of
the cord lying most directly open to injury may not be that
which ultimately suffers. In XXXI. the ball struck, and
most probably opened, the canal at the anterior face of the
third cervical vertebra, vet when changes began to show
themselves in the cord it was the posterior columns which
were most affected  In XXXII., while the anterior col-
umns alone could have been directly injured by the mis-
sile, there was universal disturbance, affecting the muscles,
joints, and nerves of the whole body below the level of the
wound. In XXXYV. the direct impact was upon the pos-
terior portion of the lumbar region; but the eonvulsive
seizures indicate the most widespread involvement of the
cord. NXXXIV. had a eoncussion of the lumbar column,
and a large, though uncertain, amount of damage to the
pelvie bone, and made a rapid and almost complete re-
covery ; at least, the symptoms which persist are rather
uncomfortable than serious.

Upon looking carefully for symptoms, the long continu-
ance or presence of which may cause us to fear for the
future of a “spine-case,” there seem to be no constant signs ;
but some which occur irregularly should at least make us
suspicious. Frequent or constant pain in the back, whether
sharp and stabbing, aching, or even only numbness, must
be looked upon as of some importance, always with the
recollection that such symptoms are readily assumed by
malingerers, The passage of excessive quantities of urine,
whether too frequently emitted or not, is another sign to

o ]

which attention has been directed in the remarks?” on
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several cases. This, again, is a symptom not very difficult
of imitation by litigants or malingerers, where the whole
control of the patient is not in the physician’s hands.  Mere
water-drinking would produce it, as the urine presents no
special character in these cases. It is abundant, it is pale,
it is of low specific gravity, but no chemical or micro-
scopic examination will enable us to relate it to an affec-
tion of the spine. It is true that often there may at first
be blood in it, and this, taken with its quantity and a his-
tory of aceident or injury, would be of moment.!

Polyuria has no relation to hurts of any special region
of the spine. Case VII. is deseribed rather vaguely as a
“sprain of the back-muscles,” and the examining-boards
place his pain “in the small of the back” or “in the
lumbar region.” The hurt of XXXIV. was at the edge
of the pelvis, and that in XXXVIII. was in the upper
dorsal spine.

The causalgia has entirely disappeared in the only one
of these patients who had suffered with it (XX XTI.), and
sensation is restored with remarkable completeness, his
thermal sense being unusually delicate.

The most remarkable cases here recorded are certainly
those in which overuse of a certain large group of mus-
cles (or in XXXV, excessive intellectual work) pro-
duces various forms of spasm. Little need be said of
them beyond the comment attached to each history. It is
said there that in three of the four cases related there was
a suspected hysterical element. The presence of this is
improbable in XXXVIII., which is added as illustra-
tive of certain points in spinal injury, although here the

1 However, polyuria is not likely to be known to malingerers as a desirable
expression of spinal injury.
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patient was of the sex usually more susceptible to hyster-
ical complications; but where spinal irritation, or, still
more markedly, where neuritis has lasted long, hysteria is
apt to appear as a disturbing element in diagnosis and
treatment, whatever the sex of the sufferer. One, and
only one, sign in XXX VIII. pointed to hysteria, namely,
the contraction and reversal of the color-fields. The case
has already been reported in a paper' by Dr. George de
Schweinitz and myself, and very fully discussed there.
Another case related in the same article gives a slight
ground for the somewhat startling suggestion that these
changes in the color-field may occur in cases of spinal
injury independent of hysteria.

Case XXVIIIL. Ball-wound of sciatic nerve ; cdema of
foot ; eausalgia, made worse by heat ; persistent sciatic pain
and cramps of leg-museles ; *“ purring” sensation in leg ;
chronie neuritis or congestion. (Case 54, Injuries of Neives.)
—Peter C. K., 48th Pennsylvania V ol. The patient was
shot through the right thigh, a little above the middle,
Angust 2‘1} 1862. The ball lhi‘iﬁi‘d from without inward
behind the femur, probably wounding the sciatic nerve, as
symptoms of neuritis began within a w eek, the foot
swelled, and there was intense burning pain on tul‘.n of in-
step and toes. He had at first loss of extension of foot
and toes, but preserved slight flexion. In the third week
after the injury the toes h(*gﬂn to twitch laterally in a
curious manner, and this symptom long persisted. The
wound healed in a month, though it was more than six
months before the cedema dis: 1]_]1](‘111‘(‘[1 The patient stated
that touch and pain were both totally lost in the foot at
first, but when admitted to the hospital, June 15, 1863, both
were normal on the sides of the foot. At this date there
was a slight swelling of the foot—worse in hot weather or
when the foot hung down. Intense burning was still

1 Journal of Nervous and Mental Dizsease, January, 1894,
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present, which was relieved by water, either cold or hot,
by cold weather and exercise. Repmtvd crops of p*qmlc-_-
had scarred the leg, breaking out every two weeks with
unendurable ltthllE, but leaving the foot much better
after their disappearance.

The track of the internal saphena nerve was fully
sensitive to touch, which was elsewhere deficient. The
extensors of the foot and toes had lost electro-muscular
contractibility and sensibility, but the flexors responded
well.

During the next six months the patient’s condition
varied, on the whole improving. The burning pain was
much lessened by repeated severe bh‘«i:uu]g, and grew
worse when this treatment was omitted during a period of
furlough. He was transferred December 1, Ib[;?: greatly
improved.

Personal statement (February, 1890) :

For a long time after the i 11{][11‘1. had frequently a lat-
eral twitching and a feeling as if the toes were crawling
on top of one another. Very little or none of this twitch-
ing persists now. The burning sensation is almost en-
tu‘t'h gone. Does not remember that hot applications
relieved the burning ; but cold did. At present the whole
leg feels best when ‘the foot is cold ; it 1s naturally cold,
and he always feels best in winter. He cannot recall
papules or itching, but remembers having had shooting-
]mmﬁ down the limb to the end of the foot, and that t]u,
foot felt very large and painful ; also, he recalls the twitch-
ing and erawling sensation.

Four or five weeks after the i injury the leg, at the seat
of the wound, broke open and a small piece of his drawers,
“probably an inch long,” came out. In the leg he ex-
periences a sensation as if *walking on tm:l«.a, and a
sharp shooting-pain like needles going into the legs in all
directions. When these lancinating pains shoot thmugh
the leg he has to stop walking, else severe eramps come on
and prevent his taking a step. These pains shoot through
the lﬂcallt‘; of the injury and are apt to be worse when
going down hill.



108 INJURIES OF NERVES.

Framination in 1883 :

He was a patient at the Pennsylvania Hospital, in
Philadelphia, under the care of the late Dr. James Hutch-
inson, and the notes from the hospital records are as fol-
lows:

“ Ever since the i 111|un he has at times experienced sen-
sations of heat and cold in the foot. In 1863, he says he
“was inoculated with syphilis through vaccination ;’ soon
after this he had caries in the lower end of the right
femur. In 1872, in consequence of a blow, the upper part
of the tibia nee I*i)*af?t] and a large '-L‘Illi.t“:fl‘lllll was removed.
In 1873, from a strain, he had_ cramps in the calf for sev-
eral weeks. He experienced no further trouble until two
months ago(January, 1883). While lifting a basket weigh-
ing about five pmm-:i-_ﬁ he was seized with a severe pain in
the right gluteal region. This was followed by eramps in
the muscles on tlw posterior part of the t]ugll and leg.
The pain is now mostly in the gluteal region with painful
cramps at intervals and twite Inntr in the gastroenemius and
soleus on the right side. The pain is so much : ageravated by
motion that he walks with difficulty. Even coughing or
sneezing causes pain down the leg. The lower limbs are
the same size and their reflexes are alike normal.”

He improved so mueh under treatment that he declined
to have the nerve stretched, as the physicians proposed.

In 1886 he had a bad attack of sciatica which confined
him to his bed for several weeks.

FEramined by Dr. Straup, of Shenandoah, Pa., 1890

Motion. There is a sensation ‘““as of a cat purring” in
the leg; has this feeling very often when he walks far or
after severe exercise. When he is very tired he must
keep his mind on the action or he will trip and stumble
as the toes hang down so much. He cannot walk on that
foot with the toes turned up; indeed, he has not the power
to turn up the toes. He {]‘t'illlt’]ll'h has little cramps of
four or five minutes’ duration, which pass off with, or some-
times without, rubbing.

Sensibility. The tract of the internal saphena nerve is
alone fully sensitive to a prick of a needle or an electrie
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current. The extensors, exeept, perhaps, on the dorsum
of the foot, have lost contractility and sensibility to a
marked degree, varying, of course, in different locations.
There is no response in the toes, and a prick to bleeding
he claims not to feel. Inside of foot, from the great toe
to the heel, sensibility is acute ; on dorsum of foot, acute;
inside of leg, acute ; posterior part of leg, sensation im-
paired ; outer aspect of leg, greatly unlmlwd From
lowest third of leg to the ]mvl lu}htmmllx he claims not
to feel needle at all. This :-1mt (posterior part of lower
third)and the toes have no sensibility whatever. He says
he can cut his toes and does not feel that he has done so,
but sees them bleed. Sensibility above the knee is normal.

Remarks. The neuritis, which originally followed the
injury, left an excitable nerve with a liability to sciatica.
Pﬂh‘:lb]\' a low state of neuritis, or a constant congestion,
may still be present, which needs but a small irritation to
cause an increase and a spread in the inflammation. “To
cough or sneeze causes pain,” he says. The defects of
power seem to have grown greater with the passage of
time. The supposed sy ;}hllltlL inoculation is highly im-
probable, and certainly could not have caused bone-trouble
50 soon ; nor are necrosis and other bone-diseases unknown
after wltl]l‘.ill‘ nerve-injury, though rare.  Then, too, the
lowered local tone causes increased liability to accident and
disproportionate results from ‘5]]{&.}}1{' wounds, as in the burns
m X. and XLV, and in Gowers’s case. (Gowers, Nervous
Diseases, p. 72 ; also Bowlby, Injuries ﬂ,f Nerves, p. 65.)

The sensation of ”purlmﬂ‘ in the leg " is a ~:~t1ang£= one,
and is occasionally complained of by neurasthenic ptltlents
who have suffered no injury. It is sometimes felt even by
healthy people, to whom it occasions alarm, and also it is
apt in these to occur, or at least to be noticed, in the pree-
dormitium.

Case XXIX. Shellwound of calf ; ingury to tibial and
saphena nerve by missile ; subsequent ubau*aww, bullet-wound
of thigh at the same time ; slight ecommotion of sciatic nerve.—
J. L. (personally exﬂmmed, December, 1892).

G
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Captain L. was wounded in the left leg at Antietam by
two separate missiles. The first, a musket-ball, struck
the outer anterior aspect of the lower third of the left
thigh, about the edge of the rectus muscle, and passed
backward, inward, and upward, to emerge a little to the
inside of the mid-thigh, I}I}jtﬂr](}]lf without touching the
bone.

A second wound was received at the same time, proba-
bly from a fragment of shell or canister-shot entering at
the middle of the inside of the left calf, travelling at
first anterior to the body of' the calf-muscles and close to
the bones, and passing out in the middle of the outside
of the leg.

The officer fell, and was later carried from the field and
sent to the hospital at Frederick. There was no great hem-
orrhage, and though the loss of power was {*mnpletf' pain
hvu*-m mlh after his l'm-o]]tmn in the hospital. The pain
continued severe, and the patient was for two months
perfectly helpless, and suffered much from sharp, con-
stant, stabbing, prickling pain in the knee and thigh.
There has never been any pain below the wound in the
calf.

Captain I.. does not recall any unusual appearance of
the skin surface during the five months which passed be-
fore he could get about. After the lapse of six weeks the
pain slowly lessenc d, and he has not since suffered any
spontaneous pain in the leg, although it is wealk, lame, and
almost useless,

In 1868 a series of abscesses formed, which must have
had their seat, to judge from (?‘apt.:uu 1..’s deseription,
deep in the |m|~_.{+lr.m of the calf. Extensive destruetion of
the remaining tissues of the leg resulted, and the abscesses
progressed until the late Professor Gross laid open the
whole leg, from below the popliteal space to the beginning
of the heel tendons, and the wound healed under proper
treatment. The abscesses are supposed to have been
caused by overuse of the lame leg, the officer being obliged,
by his occupation, to be stlTLh upon his feet. The foot
has been repeatedly frostbitten.



INCOMPLETE SECTIONS OF NERVES, 111

Nutrition. The left thigh is not much smaller than its
fellow. The scars of exit and entrance are well marked.
The skin of the thigh is natural in appearance, but the
hair thicker and longer than that on the other limb. The
calf is wasted to one-half the size of that of the opposite
leg. About one-half of the calf-muscle remains to the
outer side of the wounds and the deep scars from the ab-
seesses; but this is only a semblance of muscular tissue,
fatty to the touch, and almost without contractile power.
Long, irregular, depressed cicatrices, partially adherent to
the bones, extend along the back of the upper half of the
leg. About the ankle the subcutaneous tissues are thick-
ened, hard, and discolored. The foot is (at present) con-
ge&-nd red, all its muscles atrophied; the toes small,
deformed, and marked with scars from the frostbites,
There is no nail on the first toe, and the nails on the other
toes are little, ragged lumps of horny excrescence. The
upper half of the ]e'r is more hairy than the right leg ; the
lower third devoid Llltll‘L]\ of hair. There is no 510951—
ness of the skin and no ankylosis of the joints.

Motion. The foot is dropped in rest, and cannot be
moved at all by voluntary effort. There are no contrac-
tions. There is no plantar reflex, nor does a blow on the
tendo Achillis produce any response. The wasting of all
the muscles of the foot has reduced it to a size much
smaller than the right. The knee-jerk is normal. Ad-
duction, abduction, flexion, and extension of the thigh on
the trunk are nmm]mn*vd

Sensibility. There is slight impairment of touch in
all respects, to sharp and dull and to two points, every-
where below the knee, down to the wound of the calf. Be-
low this there is increasing dulness to touch, until on the
foot there is neither touch nor pain felt below the ankle.
About the knee and on the thigh the touch and pain sense
seem unaltered, except that there is a little more acuteness
of feeling on the inner than on the outer side of the
knee. The foot is peculiarly sensitive to cold, and suffers
from frostbite in ordinary winter weather. The patient
is unaware of anything wrong until he sees the wounds of
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the frost-bitten parts. Heat does not in any way affect
the leg.  No part of the leg below the groin has sweated
since the injury.

Remarks. The sciatic nerve seems to have escaped in-
jury by the missile which passed through the thigh, as
there is no alteration of sensation in this part of the limb,
and the only changes noted are slight wasting from lack of
nse and an increase of hair-growth. There may have
been a commotion of this nerve. By the lower wound
and the subsequent abscesses the Pﬂ‘«’[{*l ior tibial and the
%ﬂplwna nerves were probably altogether destroyed. It is
remarkable that the suffering should not have been greater,
but partially destroyed nerves are the painful ones; de-
struction was here complete. There has been no ascend-
ing degeneration, and none of the usual nutritive changes
found in so many of the cases reported.

The patient is a large, robust man, but the leg i1s a

nearly useless ‘l;)])t‘llddﬂ‘{‘ and he would probably be better
off without it in view of the liability to frequent frost-
bites which results from the low vitality of the nerveless
foot.

[ made the suggestion to him that an operation which
should shorten the anterior tendons would place the foot
in a more natural and less inconvenient position.  Other-
wise little could be done to aid him.

Case XXX, Ball-wound of facial nerve in the canal ;
tolal paralysis of face on wounded side, except of tongue,
palate, and external masticatory muscles ; newralgia ; slight
improvement ; conlinued pain. (Case 62, Injuries of Nerves.)
—J. C. D, ('n E, 7T1st Pennsylvania, was wounded at
Gettysburg, in his nineteenth year, JnI 3, 1863. @ The
ball “entered just behind the left ear at the level of the
meatus; it broke the mastoid process slightly in its eourse
forward and downward, and has never been found. Be-
sides the resulting facial paralysis and pain in ear, cheek,
and brow, he suffered at first pain in the left ]1{‘{‘1\, shoul-
der, arm, tuul hand, which all disappeared in the course of
five weeks.
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FExamined eight months after injury, February, 1864 :
Complete characteristic facial palsy; sensibility normal.
Electric contractility entirely lost in the muscles of expres-
sion, with the curious exception of the orbicularis oris,
which responds to a current, though there is no voluntary

control of the muscle.

The buceinator contracts feebly to electric stimulation.

Speech is a good deal affected, the pronunciation of
labial sounds most. |

Examined January 15, 1890; Infirmary for Nervous
Diseases :

Present condition. The patient is now a member of the
Philadelphia Fire Department. On the left side there is
no change from the description given in Injuries of Nerves,
p- 332.

Motion. There is absolutely no motion on the left side
of the face above or below. He cannot shut the left eye
at all while holding the right eve open. The left lid closes
half-way down to the lower lid, and he rolls the ball up to
get the pupil covered. Tears run over the lid, and the
eves water most of the time. The tongue moves as in the
previous examination; but when asked to put it out it
turns to the right and cannot be put out straight. It is
turned downward with more ease, and there is slight up-
ward motion of the tip. The palate acts perfectly on both
sides. The masticatory muscles seem to act on the outside.

Speech.  Speech is improved ; this improvement is due
to the fact that he has le: unul to pronounce better; the
trouble is simply labial.

Taste. Taste seems to be defective, but the examination
was imperfect in this respect.

Sensation. - In lips on left side, also tip of the tongue
and back of the tnngue touch 1s very imperfect. Compass-
points not felt at half an inch on left side. Some want of
touch in left ear and whole left side of the face; also, there
is defective feeling in the neck down to the shoulder in an
irregular region,

The left arm, which was weak after the wound, still not
strong. Dynamometer shows 60, left ; full limiton the right.
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Pain. Greatly impaired all over the left side of the
face, except upon the nose; in the left ala it is very dis-
tinct. There i1s an irregular area of perception on the
left cheek, the lips also have limitations. Irregular places
on the back of the head and neck still have some sense of
pain.  There is pain in the parietal and temporal regions
and also in the left face. He complains of having con-
stant pain when he thinks about it. No pain in the arm
or hand now. The pain in the head grows worse.

Sufficient commentary has already been made upon the
salient features of this case.

Case XXXI.  Ballwound of third vertebra; spinal
canal opened ; recovery; late wasting of right arm ; develop-
ment of degenerative changes in posterior columns of the cord
twenly-sixz or twenty-seven years later.—Mr. C. enlisted in

August, 1861.  Wounded at Gettysburg July, 1863, in his
nineteenth 1 vear, by a Minie-ball passing tlxlmlwll the upper
lip, jaw, and lmn ing itself in the pharynx in the mid-line.
Neither the tongue nor the palate was touched by the ball.
He fell unconscious, and on recovering his senses, half an
hour later, with some pain in the wounds, he found him-
self unable to move any of his limbs. Within an hour
motion and sensation returned in the legs, preceded by a
pricking sensation. In forty-eight hours the sensitiveness
and muscular control of the left arm were regained.

On admission to the United States Ilualutﬂ Aungust 9,
1863, five weeks after the injury, the wound had hes lI{"d
exe {‘]}f in the pharynx, where a pm*nlvnt discharge con-
tinued. His condition at that date was as iu]lun&,.

Head ecarried erect and rigid, any motion causing exces.
sive pain.  Shoulder-mov vmr:nth of the right arm nm‘m.;l,l
except that the deltoid can raise the arm uulv about three
inches from the side. The biceps can flex the forearm only
to a right-angle, and the posterior muscles are 1-(111:3111'-.r
weak. Pronation is complete but feeble, and supination
is limited by the contraction of the pronator radii teres.
Wrist and finger movements very feebly executed.  Slight
impairment of sensation in forearm and hand. In the li:}f't
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hand there is slight numbness of the fingers, and the patient
complains of numbness in the left lateral region of the chest.

The only absolute loss of touch and pain sense is in a
space below and behind the right ear, extending forward
to the chin and half-way down t]w nec L in the area sup-
plied by the superficial cervical nerves,

A sw u]lm;__' on the tongue was opened and a fragment of
an incisor tooth, driven into it at the time of the wound,
removed. In a mass of soft granulations at the back of
the throat and at the level of the third vertebra, from
which pus oozed freely, the probe detected a ball and small
splinters of’ bone. Ihm were removed without difficulty ;
the ball was found flattened and distorted, and dotted
with bits of broken teeth. There was rapid improvement
after this. Two fragments of a vertebra escaped later from
the wound, one a lnut of the carotid foramen of the third
\'Ul‘tﬂl}lc’!}ﬂ'[ld the other a portion of a vertebral body show-
ing on one side a part of the surface which looks toward
the interior of the canal.

On November 1st the patient was transferred to the
Veteran Reserves, and afterward re-enlisted in the First
Battalion.

Fzamined by Dr. W. T. Mulhern, Greenfield, Towa, April,
1890 :

Mr. C. f} C., Co. G, Tth Wisconsin, now forty-seven
years old, feet 81 1]1('11{“- in hf:wrl]tj and wuﬂlh 210
pounds. }.[]'-.- general appearance is that of pm‘fwt health.
On examination I find the cicatrix of a wound said to have
been inflicted by a Minie-ball at Gettysburg, July 1, 1863,
The ball carried away five or six teeth to the 1‘1g_‘ht of the
median line, and lodged in the posterior pharynx in front
of the third cervical vertebra. He reports that the ball
was removed by Drs. Mitchell and Morehouse, at Phila-
delphia, on August 11, 1863.

So far as I can defect, the constitutional defects : are very
slight for such a wound. His sensations in the region of
the wound and the lower portions of the body and ex-
tremities, as far as the sense of touch is concerned, are very
nearly, if not altogether, normal. He claims, however,
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that he cannot distinguish between heat and ecold, though
I had no opportunity to test this. All his movements
are normal, his control of the voluntary muscles in all
parts of the body perfect. There is a difference of three-
quarters of an inch in eirecumference of the arms over the
belly of the biceps, the left arm l}unw that much larger
than the right. There is no difference in the size of the
lower extremities. No difference is discernible in the
shape or character of the nails. The right side of the face
seems a little flabby, upon close inspection, as though the
muscles had lost their tonicity, and they cannot be outlined
so well as the same museles on the other side; vet the
difference is scarcely noticeable, unless special attention be
called to it. The secretions, so faras I ean tell, are normal.
He claims that his bowels have been very inactive ever
since he received the wound, yet he seldom takes a cathar-
tic, and encounters no dli]wulh in passing the feces. His
lungs are sound, and his heart-action good though a little
weak.

The patient’s own statement of his condition reports
that he is numb in various parts of the body ; that his legs
below the knee are weak and atrophied ; ﬂmt he has pain
in the back and Sl]{m]dmn, and dlf"ﬁul]h in retaining his
urine. His weight, in the last two years, has increased
from 175 to 210 ]H}I_llld'-_s

Dr. Mulhern, in a second letter, November, 1892, wr ites

as follows: “There are some very decided changes in his
condition, and marked symptoms of progressive paralysis
and want of coirdination in the locomotor apparatus. His
gait is tottering, and it requires time and a very decided
effort to ace omplish a desired movement. He is as apt to
totter backward or sidewise, on arising, as to move forward,
and frequently he will fall without any apparent cause,
The extensor museles of the legs are so paralyzed that the
limbs have a marked r:t:ruwuh backward. There has
been no evidence of mental aberration, and the muscular
development is good.”

Remarks. 'This case teaches a useful lesson as to too
hasty judgment upon the future of spinal injuries.
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Originally his return to health was complete enough to
permit of his re-enlistment, and, in spite of the 1mtu-m 3
complaints of his sulue_utwe ‘*-ul‘]'lmlhl)l]r:u, his appearance
and the evidence of an examination made even so late
as two years ago, would have led to an inference of good
health, and pmlmpu even to a suspicion of nmhmrm-
ing. Giving the fullest credence to his statement of “his
fr-olmofa vet no ome would have predicted from them
that after so long a period of quiescence distinet spinal
degenerative changes in the posterior eolumns would be
set up. In this respect the history may be usefully com-
pared with VII., in whom a similar Tong interval had
elapsed, during which somewhat vague ﬂnmpLunt:-} of the
condition of his back were made, until quite suddenly
serious alterations took place.

Could the full extent of the injury have been known at
first the prognosis must then have been most unfavorable.
But it was not until recovery was nearly complete that
the discharge from the wound of portions of a vertebra
showed that the spinal canal had been actually opened by
the n:1n=-,.lunL:-; of the body of the third verte bra.

It is curious that the injury should have been just suffi-
cient to cause a temporary and partial paralysis of motion.
The marked impairment of sensation was in an area sup-
plied directly by the superficial branches of the cervieal
plexus. The plexus, lying opposite the four upper verte-
bre, might have been injured by the ball, or the fibres
aupplnng it may have been divided or bruised by the
erushing of the third cervical vertebra. Strange is it also
that the vertebral artery should have been unhurt and that
there should have been no evidence that the anterior col-
umns of the cord suffered at any time.

If the patient’s statement that he has difficulty in the
differentiation of heat and cold be correct, there must have
been some late alteration in the lateral columns,

Case XXXII. Gunshot-wound of spinal eolumn ; nearly
complete general paralysis of motion ; enfeebled lactile sense ;
causalgia ; muscular hypercesthesia ; recovery, except of mo-

E.*
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tion in left arm (Case 43, Injuries of Nerves.)—S. J.,
Company I, S8th i’unn%thmm C *wal y, received his
wound May, 1863, in his nineteenth year. = A small bullet
entered the ramus of the left jaw near the middle and a
little below the level of the teeth. The missile passed
backward and inward, and finally lodged in the spinal
column. He was confused by the w uuml though con-
scious, and said that he felt as if he had 1:--1*{*11 struck in
the ear and then lifted into the air. There was instant
pain in the back of the neck and in all the limbs.  Soon
there was total paralysis. The man is uncertain if there
was loss of sensibility.  July 19,1863, eleven weeks after
injury, his condition was thus described on admission to
the United States Hospital :

“A more wretched spectacle than this man presents can
hardly lw imagined. He lies in bed motionless, emaci-
ated to the last fiewlm and with bedsores on both elbows
and both hips. His hands lie crossed on his chest, per-
fectly rigid, the fingers extended, the skin (*m]wutod and
thin, the nails curved ; false tmlu.hm% of all the joints of
the upper limbs ; the head and neck rigid, with acute pain
in these parts on movement. The richt leg has motion of
a feeble nature in all t]u- joints ; the left un]r very slight
voluntary movement. The hands present cortain charac-
teristics which belong usunally to cases in which there have
been wounds of the brachial nerves. In the present in-
stance, as in many others, these pfmulml'ltlm have been
modified by the ]unn-umtmuud rest of the limbs in one
posture. Thus, the shining palm, the slight eczema, the
burning pain, the atrophy, “and the swollen joints, w hose
appearance simulates subacute rheumatism, with the con-
tractions of certain muscles, are all owing to nerve-lesion,
while the ankylosis and the. peculiar ﬂdﬂ(’]llnlr of the hand
are perhaps owing to this and to the long rest and dizuse,
the arms meanwhile lying crossed on the chest, the ﬁnu;em
in extension. Disuse alone might have « aused some stiff-
ness, but never to such a degree as occurs when the joints
have been subacutely inflamed at the same time. The loss
of the lateral palmar arch is owing to both causes, and the
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monkey-like appearance of the hand, the thumb rotated
outward, and its nail looking upward and even toward the
fmehngpr 15 caused, first, ln‘ the subluxation of the meta-
t'irl*.-n-plml.um*f-'ll m'tuu]atmnh;and secondly, by the weak-
ening and atrophy of the adductor and short flexors of the
thumb. The nerve-lesion affecting the muscles and the
general nutrition of the part has so relaxed the unused
tissues of the limb as to make the pressure of its own
welght effective in thus altering its form.”

Sensation. Tactile sense enfeebled in both arms, worse
in left. Feeble in both legs; worse in left. Confused
power of localizing sensation in both legs. Mistakes right
tor left, but not left for right. Musecular hypersesthesia of
upper limbs, shoulders, and neck ; not of legs. Pressure
on left brachial plexus causes pain extending into arm and
hand ; palms burn, feet not at all. '

The hyper resthesia of the muscles and the false anky-
losis make attempts at passive motion very painful. The
trapezius and the arm-muscles are rigid and atrophied,
and either he is too weak to move or the spinal muscles
are also paralyzed.

Treatment. In spite of the pain which they caused,
passive motion and massage were thoroughly used, the
bedsores treated with alternate 1111111&1?1011-, of heat and
cold as recommended by Brown-Séquard, and after the
first four or five weeks the i improvement was rapid.

January 7, 1864, the patient was re-examined with the
following results :

Nutrition. Much improved ; the glossy skin has disap-
peared ; the nails are less mwvml the temperature better.

Sensibility. In right arm, tac tility and localization
good ; in left arm, Tess w[md nearly normal in legs.
Pain-sense impruvm] not vet normal. A pinch causes
sense of pricking cmh

Motion. V u]unttuv motion normal in right leg ; nor-
mal in extent in left leg, but feeble. The almht contrac-
tion of the right hm{-pa limits somewhat extension in that
arm, but otherwise the movements are perfect in the shoul-
der and elbow. Wrist-extension incomplete from con-
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tracted flexors ; flexion perfect. Thumb-abduction lost.
Finger-extension normal ; flexion limited in second and
third by the swollen }mnta Left arm improving ; some
voluntary motion of shoulder ; slight flexion and exten-
sion of wrist ; feeble pronation and supination. No elbow-
movement.

From this time till March, 1864, when he was dis-
charged, his progress was very rapid, and he left the hos-
]ﬂtd] with ¢ “nearly Lntufc use of all his limbs, except the
left hand and forearm,” and a slight shuffling in his walk.

The patient’s own statement is that on his dischar oe he
could not use his left arm or forearm much. The left leg
was weak, but not entirely without motion, though need-
ing the aid of a cane. The right arm, which at the time
of the original injury was (*{}IIII}I{‘U‘I‘.’ ]‘.Iﬂl‘ﬂlLd was in good
condition.

Framined at the Infirmary for Nervous Diseases, 1890 :
A fairly healthy-looking man, aged forty- five years.
The left arm hangs ]IE"][II{"“‘:\ and shrunken at the side.
The left leg drags hIm;hth. in walking. There is a scar
at the angle of the left jaw where the ball entered. There
are many small scars at the back of the neck and a short
distance down the back, like those made by eroton oil, and

two others said to have been caused by boils.

Nutrition. The left arm is much wasted through its
whole extent, as are also the shoulder-muscles and those
of the left side of the neck behind and the left pectoralis
major. The right forearm at its largest part measures
nine and one-quarter inches, and the left eight and one-
quarter inches, The left arm is colder Hlﬂll the right.
The skin 1s somewhat glossy on the left hand, and can be
pinched up more readily than on the right. The hand is
a little swollen, especially over the mi;h wearpo-phalangeal
joints.  The finger-nails are curved from side to side, but
not overhanging at the ends, and the patient says thr-v
grow more 1}}1(]11 than on the right hand.

Motion. He can raise the left shoulder somewhat, but
cannot bend the elbow at all. If the wrist be held, he can
slightly flex the thumb and extend the last joint. He can
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partially extend and flex the second finger, and in a less
degree the other fingers, but cannot separate them. THe
can extend the first joint of the little finger, but not of the
others. The little finger can be abducted. There is some
slight power of pronation. The arm hangs with the elbow
Hewd the thumb is held in the luﬂm and the fingers
flexed. The hand cannot be completely extended, and
there seems to be some restriction of lateral motion at the
wrist.

Sensibility. There is no parssthesia or burning pain,
He localizes touch well in the hand, but on the second
finger he does not diseriminate points as two at half an
inch distance; on the third finger he can do so at a quarter
of an inch ; while on the fourth finger two points three-
quarters of an inch apart are still felt as one.

The temperature-sense is preserved and is very delicate,
distinguishing with ease between a piece of metal which
has been slightly warmed and one which has not. There
is more and worse-smelling sweat under the left armpit
than under the right, and the patient says the entire left
arm sweats more. He is sure that the odor is not due to
less ﬁ'e-:]uunt washing of the left arm.

All the arm-muscles respond extremely to a tap with
tllL hammer, and the elbow-jerk is present. The wasting
is so great that the median nerve can be rolled under the
finger. It is tender on pressure. There are no ankyloses
of the joints of the fingers. Considerable force must be
used to flex the elbow passively or completely rotate the
shoulder. A rapid clonus of the flexors of the wrist may
be developed, which, however, does not last very long, and
after repeated efforts dies out dltugvtlwl.

The left radial pulse is smaller and feebler than the
richt. The left leg is somewhat wasted, its calf measuring
twelve and one-half inches at the thickest part, while the
right measures thirteen and one-half inches. Sensation is
normal to touch and pain. Knee-jerk excessive ; no clonus.
All movements are perfect, except a very slight dragging
of the foot.

The patient says the right arm is weak (dynamometer
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70), but all motions are perfect and sensation good.
There is no apparent wasting.

Remarks. Judging from the manner in which the injury
was received, and “from the immediate and later symptoms
resulting, there can be no doubt that the spinal column
was wounded or greatly shocked. The swiftly following
trophie changes ; their wide distribution, involving every
l[imb ; the peculiar joint-swellings ; the general loss or dis-
turbance of the tactile and localizing senses, all unite to
make this certain. By the time of his admission to the
wards of the hospital in Philadelphia the first effects of
the injury were past, the ball encapsulated, and the wound
already healed. There remained for treatment the severe
and widespread results, combined with the secondary ills
caused by enforced rest in one position.  Without ener-
oetic care, death must soon have followed from exhaustion,
and prob: 1111? had the patient been a civilian in a civil
hospital, where he could have had his own will as to pain-
ful mvt]lmh, he would have died.

The relative completeness of recovery is remarkable.
Twenty-seven years after the injury little further evil
effects have occeurred. The patient has good use of his
legs and of his right arm, and suffers in no way, except
from the inconvenience of the left arm, which is merely
an appendage of no service. It is 1|tu'rLthL1 likely that
had active treatment been continued after his discharge
the condition of the arm would to-day have been better
than it is.

The case illustrates the difficulty there may be in dis-
tinguishing between injuries or disease of the gray matter
of the anterior columns of the cord and multiple neuritis.
Perhaps both may have been present here ; it is now im-
possible to be sure, and I only call attention to it as a
problem frequently placed before us for diagnostic dif-
ferentiation. It is remarkable, too, that the trophic and
paralytic troubles should have been so distributed
throughout the whole body when there is every prob-
ability that the anterior columns were the only part of
the cord injured.
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Case XXXIII. Commotion or concussion of spine from
ball-<wound ; slight improvement; continued weakness of
right arm; exireme sensitiveness to cold. (Case 6, Gunshot
Wounds,)—C., in July, 1862, while lying prone and
loading, was shot one inch to the left of the fifth dorsal
vertebra. The ball erossed over the spine and downward,
emerging three and one-half inches to the right of the
tenth dorsal vertebra. He did not lose eonsciousness, but
suffered at the time great pain in the right arm, and devel-
oped early an “exquisite hyperwesthesia of the shoulder-
muscles on both sides, including the deltoids and trapezii,
affecting as well the muscles and sub-cuticular tissues.”
Touch-sense was preserved, but touch was perceived as
pain. The patient’s symptoms were abating when he was
admitted to the hospital, February, 1864, and, after a short
course of treatment with bromide of potash, he was re-
turned to duty at his own request, better, but not entirely
well. The right arm was feeble, and measured less than
the left, but had normal range of movement.

The patient reports (1890) that his back and right
shoulder have always been very sensitive and sore, so much
so that he has never been able to lie on his back. The
back-muscles jerk and twitch and ache “after the manner
of a toothache.” This condition troubles him worse in
damp and cold weather than on a warm day, and he feels
cold sensibly, even in summer. The neck and upper part
of the back are stiff. Right arm not so strong as the left;
unable to use it to brush his hair or to button his collar.

Remarks. This case seems to have remained nearly at
a standstill. The patient has diligently treated himself
with liniments, hop-pillows, and so on, with little helpful
result. The statement of his condition rests on his own
report, as he was not examined by any physician at the
time of writing.

Case XXXIV. Gunshot-wound in pelvic region ; spinal
shock ; temporary paralysis; recovery. (MS. notes.)—T.
W. J., aged eighteen years, Company I, 24th Massachu-
setts, was admitted October 3, 1864, with a wound received
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on the 16th of the previous June, at Petersburg., The
ball entered on the left side of the back itllnlulidtvl"-.' above
the pelvie brim, three inches from the spine, ]‘J*’l‘:*-:-(‘tl trans-
versely downward, struck the pelvis on the left and
olanced up, nmlxmw exit at the same point on the right
three and one-half lllL[l{"“- from the spine.

He fell backward, with a "-tn1w|uw sensation at the site
of the wound, and muh] not rise nor use his legs at all,
but could move the arms. This condition (fUI'ItIIHILll fnr
four days, when he began rapidly to improve. There was
little pain except in the wound, which was dressed within
five hours of the injury, and healed entirely in the latter
part of August. A number of pieces of bone {“-:{‘Ei.]'l{‘d trom
it in the course of its healing, evidently portions of the
pelvis.

He passed water on the fourth day with great difficulty
and with some pain, but no blood came with it; the bow els
were not moved for nine days, and then unh after active
purgative medication. He has not had any noticeable
trouble since with the water, but the bowels are costive.
There has been a gradual ¢ un since. The soldier is posi-
tive that he has never ]Hht sensation at all.

October 13, 1864. IHis present state is described as
follows: his movement is now gnm], and he can walk
well with the assistance of two sticks.  There is no spinal
tenderness at all, and he is improving daily under gal-
vanism.

Mareh, 1890, J. at present is resident in Barnstable,
"Jd dIH] writes as follows: There is a good deal {:rf'
pain about the site of the wound, which is H"l(llI affected
by cold or fatigue. The urine hunh in its passage, and
the patient tthu that he passes a great deal more than
1= natural. He states that, although mnﬂi of his pain and
inability is in the lower Ijml;m there is a very frequent
numbness of the arms, which go to sleep if kept long in
one position.

Remarks. This case of srumlu;t wound of the back
appears to have injured the spine only by shock from the
contiguity of the ball’s passage. The only noticeable fea-
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ture is the passage of large quantities of urine, as has been
noted in several other cases of concussion of the cord or
wound near it. The man seems, considering the large
extent of the injury, to have made an excellent recov ery.

Case XXXV. Shell-wound of lower lumbar vertebre ;
paraplegia ; pEHH in legs ; overwork, general nervousness ;
convulsive seizures brought on by )‘uhr;uf—-[‘ (. J., aged
fiftv-five years, Richmond, Va., attorney (staff oﬁmu, C.
S. I\) lhmurh the patient ]rld received several slight
wounds he hﬂd never had a serious one until, during th{.
battle of Gettysburg, he was struck while giving orders to
change front of regiment, and holding the right arm raised
with his sword. He was sure t]mt the missile was the
upper portion of an “A” shell from the battery next to
the one they were attacking. He fell, not unconscious,
but unable to move his legs. He put his arm back to feel
the wound, and picked ntlt of it a portion of bone—one of
the spinous processes. The ball erossed the lower portion
of the back from right to left He remained on the field
an hour and a half before being carried to a field hospital.
His first recollection was of pain in the legs and in the
head, but he did not suffer at the seat of the wound, which
was dmaaod with claret by Dr. Means, of (wmnm He
continued in hospital two or three mmttlh h{IpIt-en could
not stand, but could move arms, though weak.

The mmnd closed late in October of the same year, and
he was sent to a hospital in Baltimore, where he beg: an to
walk a little ; until this time he could not bend or stoop.
He had no incontinence of urine, and his bowels were
constipated.

Later, Mr. J. was sent to Fort McHenry as a prisoner,
where ]1(- was much exposed to cold and had insufficient
food. He noticed then great shortness of breath on exer-
tion. Afterward he was at Fort Delaware, where he
improved, and found he was able to stoop to pick up an
article from the floor. Some neuralgic pain was constant
in the legs during all this time, but not severe after the
first ten da} 5.
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He was sent from Fort Delaware to Hilton Head as one
of the hostages. He was placed upon a prison-ship, and
there grew better during a sixty-two days’ confinement;
was exchanged at Charleston in August, 1864, and re-
turned to service at once, although unable to mount his
horse by himself. He found that motion made him w orse,
bringing on pain about the seat of the wound for the first
time, and a feeling of fulness in the head. The pain and
prostration were extreme, and he suffered horribly during
the retreat from Petersburg, and finally surrendered with
Lee, utterly worn out. He had grown very restless, ner-
vous, and irritable; of course, the bad and’ scanty rations
added to this.

He began practising as a lawyer in Richmond. Hard
mental work soon told upon him. He had pains about
the body which were made worse by exertion, especially
by the effort of going up stairs. He had headache and
pain in the 1'1;_1*ht ear, which were made worse by study.
His work has always been an exertion, needing constant
effort.

In the spring of 1873 he had once or more spasmodic
contraction of the muscles of the neck, drawing the head
forward and downward. About one month after this, while
riding, he had to check his horse suddenly and shmplv
As he did so he felt extreme pain at the seat of the wound,
and he thinks he may have become momentarily uncon-
scions, and thus fallen from the saddle.

After three days’ illness from this fall the convulsive
seizures began (see page 129 for the character of the
convulsions). They oce llllu] almost daily for a short
time, and were then controlled by the use of bromide, ergot,
and blisters. They have recurred ever since at umg_‘uhl
intervals, when he was run down, worried, or nervous in
body or mind. At one time two years passed without an
attack.

I'n 1889 he was obliged to travel a good deal, and since
then the convulsions have been more frequent. Sitting
long on a hard seat makes him uneasy, and he grows rest-
less and unable to concentrate his attention. He has a
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sinking feeling at the epigastrium in the morning. Pain
in the left leu‘ is very frequent, especially after exertion or
mental hlmr

He has consistently neglected his health until the last
year or two; has never ’-':-lf'pt well, and worse if he has
exercised mlw]] Always worked hard, and to exhaustion ;
irregular meals, ete.; does not smoke; chews a great deal
of tubaem' has uut used any alm]mlw drink for some
vears; has ﬂ'n.uwd forty l}m.lmh in twelve months past, and
thlnka he is worse for it. Some fine tremor of head and
of hands has appeared in the last year.

Dr. Deas, of Richmond, his pln sician, has frequently
seen the convulsions. Ih("r begin with tlw part most used :
arms, if he has been u11t111tv* lf:m if walking. There is
at onee tonic contraction of thime luuha ]mnda and elbows
flexed ; head bent forward on trunk; eyes somewhat suf-
fused ; no great flush; pupils are sometimes, but not always,
(-.ﬂutmf-ted, never excessively. The legs are drawn up : ;md
the trunk bent. Meanwhile, in addition to the tonic con-
traction, there is large tremor of head, hands, and arms,
but not nf' legs. He never has any but a tonic contraction
of the legs. The whole convulsion lasts not more than
a minute or two. There may be several during the day,
with great pm%tmtmu in the intervals. He has Iwwr
been unconscious during these attacks, unless at the time
nf' the fall mentioned. Sexual dvalr{‘ is inereased ever
since wound. Suffers very often with girdle-pains around
the Llle*at and back on the level of the hf%h and sixth ribs;
the pains are JILT.Ichl”'I.L' in character, but not constant. lhe
patient has pmn in ﬂl{_‘ eyes, if thm' are used long at a time,
and thinks this is worse now than formerly. Hmr beat,
at rest, 85 to 95. During examination it went up to ]2{)
per minute; no murmur. Lungs normal.

Eramination September 23, 1890 :

Stout, fairly well made, Llrﬂ‘{. man. Looks older than
his age, Arcus senilis, "ahwht fine tremor of head and
lhll'ld': especially of 1‘1u*|1t|11|1¢1 Walks about office ; can-
not ‘&lt still. Wears rubber heels to relieve shock to spine.

The wound is a tear from right to left, one and one-half
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inches wide and nine inches long, over the last two(?)
lumbar vertebree.  The secar is closely adherent to sacrum
and vertebrae, and on both sides, g0 as to make it hard to
determine with certainty the bony parts affected. The
portion of the scar direetly over the spine and on both
sides is tender on pressure, and for one inch above, but not

Fi1G. 6.

T, . J, Case XXXV. Wound of lower lumbar vertebrs: from shell.

clsewhere. There is no tenderness on the sides of the body,
or over the course of the nerves from the spine. Knee-
jerk + -+ on both sides.  Reinforecement + on both sides.
No clonus. No testicle reflex  no abdominal reflex. Sen-
sation perfect everywhere, On lees and back dhtmgu]ahu
points clearly ; on back at one ;md one-half’ inches, and on
thighs, front and back, at one inch, The urine is some-
times excessive for a single day.
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While in Philadelphia, September 24, 1890, he was
seized with a convulsion about 3.45 A, Was seen at
once, and from that time until about 6.30 A.r. the attacks
were almost constant. They began in the legs, but soon
extended to the arms and neck. Between the attacks there
was intense restlessness. Attacks always commence in the
legs, when, as on this occasion, he has walked much, but
in the arms and neck when he has been exerting much
mental effort or has been handling large law books. Dur-
ing the intervals between them he is apt to be despondent
and to take discour aged views of his condition and busi-
ness. To-day, “*elituuhﬁr 24th, the legs became rigid and
extended ; once or twice the foet were flexed and again
extended. There was rigidity, first of one arm and then
of the other. At times the wrists were bent; again not
g0, but in either case the arms continued bent at right-
angles. The rigidity of the legs at one time lasted for
almost five minutes.

Remarks. The patient’s case is a curious and suggestive
one of a very rare type. Undoubtedly the grave Tesults
of the extensive wound were made more serious by the
terrible privation and exposure that preceded it and that.
followed his return to the Confederate ranks, which he
reached only in time to go through a winter campaign, and
then to share the desperate htrhtmw forced marches, and
starvation of Lee’s last bt]‘ll'”"]t" He was long in a I‘Ullu‘h
field hospital, and went from hospital to prison before he
had well begun to recover from his wound. The origin
of the malady was clearly spinal in the first instance, even
if in its later development other canses may have ‘-:IhllLlL]
such as sprain of the muscles of the back—an injury some-
times competent of itself to cause serious spinal changes,
and even paralysis it may be, by an 111|T.IH to spinal nerves
at their exits from the column. (Compare VIL) To
use }11-:. mind or his arms brings on convulsions, begin-
ning in the upper limbs, but f;lmta,ndmtr to and 1m-ludl]1g
the lcztja. If he overuses his lower ]unh then the spasm
begins in them. Some general spinal alteration must lie
at the bottom of such a tendency, although it is likely
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enough in a patient of such emotional character that hys-
teria may have a share in the performance,

That functional activity should cause tonic spasm of the
parts used relates the case valuably to some seen at the
Infirmary, in which use of certain pfm:s caused some form
of spasm. Several years ago a patient was long in the
wards who presented these peculiar conditions:

Case XXXVI. Was a watchmaker, aged about
twenty-four years, in fair general health, and with no bad
habits. He had several times strained his back in lifting,
and once in holding a rearing horse. Finally, after an ill-
ness, probably a mild ttplmul fever, in which he passed
blood by the bowels, his spasms dppeal‘m] He was so
weak that he had been in bed a yvear when first seen. If
he turned his head from side to side a dozen times, he had
firm spasm of the neck-muscles, sometimes on the right,
sometimes on the left side, lasting a few minutes and caus-
ing pain in the opposing muscles from their overstretching,

It Iyving in bed, he held a book long, he suffered a like
\'mleut c-xton*an:m spasm of one or lmtla arms. 1o lift a
leg a few times brought dhﬂllt a 'aimlhl' result., If he
raised both legs, he h cld spasm in both or in the more tired
one. There was no loss of sensation in any form, but all
the muscular reflexes were greatly exaggel dted

Violent clonic spasm of the tired ]‘Jd]"b coming on some
time after the exertion was the puﬂlimilt\ n tll{_. case of
Dr. 1., who was some months in the Infirmary in 1891.
There mls no loss of consciousness and no cerebral dis-
turbance in either of these persons. Both were undoubt-
edly of hysterical origin, although there was no alteration
of hi‘Il-.]h]llh in either.

There was no such element to be discerned in the fol-
lowing case, which also presented what we may reasonably
call hpnm] convulsions:

Case XXXVII.—A., a stout, strong, ruddy butcher,
aged forty-nine years, not an excessive drinker of beer, used
tobacco freely, unemotional, no history of injury. A. com-
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plained that whenever he was at work afoot for unusually
long hours he was subject some hours later, and always
coming on during his sleep, to terrible extension-spasm
of the legs and rigidity of the belly-muscles. The pain
was agonizing, and relieved by nml'phm only. He gave
up tobacco and beer, became a vegetarian, and the attacks
soon after ceased.

Case XXXVIIIL. Injury to the spinal colwmn and cord
by fall; spastic paralysis of legs ; partial paralysis of hands
and arms; exvcessive flow of urine; ewcessive one-sided sweal-
ing ; alteration of visual fields ; mis-reference of fouch.—R.
N., aged thirteen years. At the age of ten yvears the child
fell twenty or thirty feet from a tree. There were no
bruises or apparent injuries, and she was not stunned, but
immediately upon being taken up she execlaimed, “stretch
my arms and legs, and my fingers and toes;” but she
could not move her arms, lﬂmln lvu-«, teet, or head, and
suffered from a pain so intolerable that she could not be
moved in any way.,

The hands and arms and the whole anterior aspect of
her body as low as the hips were extremely sensitive, so
that she could scarcely be touched even with a soft sponge.
There was early and entire loss of sensation to pain and
touch below this point.

She did not pass her water from the beginning volun-
tarily, ;md after the first few dma there was a constant
flow Uf' urine for three months; since then, however, the
bladder is able to retain, though not to L“x(il[t(‘ the mmL.

The bowels only moved In enema, and the urine was
for the first nine weeks very l‘.lillf‘, ﬂlmﬂqt watery in its
color, and extremely abundant. After the first few weeks
the nervousness which followed the accident passed away,
and she began to move her head, and ])'li‘hi"‘l‘tth' her ar 1]]':1,
and about the same time (the end of the first month) the
extreme sensitiveness of the arms gradunally disappeared.
With the exception of the contrac tion of the fingers she
has entire control of her body above the waist, 1lthnuwh
she is easily fatigued by sitting erect in a chair, and if the
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erect position is too long maintained, begins to feel faint.
This was the history up to Dec mnhel* 1892, when the
patient was first seen by Dr. Weir Mitchell.

At that time the fullmnnu notes were made: As the
child lies in bed she cannot move her legs, although, by
continued effort, it is possible to make some small move-
ments. The fingers are flexed in the palm and can be
readily str ughtumd with some pain w hen extended. The
hands both turn inward and there is no voluntary move-
ment of the digits. The hand can be extended from the
wrist, but not flexed, abducted, or adducted. There is free
movement ot the fuwﬂ,tm and b]l(]lll[lLl‘ in every direction,
but some weakness. The head and neck are perfELtlJ
moved. There is complete anwesthesia on the trunk from
the level of the second dorsal vertebra. On the arms
there is ansesthesia on the ulnar side and posteriorly from
finger-tips to shoulder. The boundaries of sensation for
touch, pain, and temperature correspond, except that on
parts of the arms pain is felt.

Plantar jerk present; clonus is sometimes present and
sometimes absent. No knee-jerk; no marked muscular
jerk in legs or arms; elbow-jerk Hllal'l'\{'d At times with-
out dppdl‘Lllt cause the legs become suddenly spastic, but
usually are perfectly relaxed. On w aking in the morning
the ]t“ﬂ": are always spastic. Any pain, as the prick of a
pin, or a faradic shock, causes jerking of the entire leg.
A 111'i¢-|-: on the head is felt, but incorrectly located, as lf
tlm spine could not tramhtL the nervous message. A
prick upon the feet or legs, when felt, as sometimes hap-
pens, is referred to the huul this is true of both touch
and pain.

There is much atrophy in the intrinsic muscles of the
hands and in all the thumb-muscles; some atrophy in all
the arm-muscles, especially in the [}htL]l:-.-Ul::u, and the legs
are a good deal wasted.

On examination of the spine no deformity could be seen
Sensitive spots were developed by percussion, but the pnm-
tion of these tender places seemed to var y almost minute
by minute. During one of the early examinations it was
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noticed that the excitement of the examination had caused
profuse sweating of the face, limited entirely to the right
side,

The urine was alkaline and contained some pus and
mucus, but no casts.

The child was of unusual intelligence, of most amiable
and pleasing disposition, very quick and observing, and
not at all hysterical. She had, with great patience and
pains, learned to use her hands in spite of the contraction
of the fingers, so that she writes rather better than most
children of her age, and draws quite cleverly with a pencil
held between the contracted fingers and the palm of the
hand.

Remarks. This case has been already reported' and
examined in detail as to certain symptoms, but those
which concern us here were not within the scope of that
discussion. The unilateral sweating and the very extraor-
dinary mis-reference of touch are of much interest, and
will be considered in the chapter devoted to the changes
of nutrition and sensation. '

Severeanau, of Bucharest, has reported the following
interesting case of gunshot- \Hmmi and fracture of a ver-
tebra with ultimate recov ery :* A boy aged sixteen years
received a gunshot-wound in the back between the spinal
colurnn and the left shoulder-blade. No bleeding resulted,
nor was there any subcutaneous emphysema. The ball
was not at once explored for, as no alarming symptoms
were present.

Three days after admission, fever, local swelling, and
paralysis began, which attained to a mmp]LtL lml.lp]tum,
and even contractures. Jight days after the injury an
operation was done. Some pus was found on deep ineis-
ion. The posterior arch of the second dorsal vertebra was
eracked, and, by the aid of Trouvé’s apparatus, the ball

1 Mitchell and de Schweinitz, Journal of Nervous and Mental Disease, Jan-
uary, 1394,
2 Arch. f. klin. Chirargie, vol. 37, p. 664,
T
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was found lying under the cracked fragments of the ver-
tebra, and was extracted without any trouble.

The boy made a very slow recovery, interrupted by a
large sacral bedsore, and only regained complete health
six months after the operation, up to which time the spinal
cord had remained entirely unaffected by the injury.



CHAPTER LV,
ASCENDING AND MIGRATORY NEURITIS,

SEVERAL of the cases which have been detailed in
previous chapters presented extreme examples of acute
traumatic neuritis. In varying degrees of severity it was
a common complication of bullet-wounds of nerves, as
seen during the Rebellion, and some neuritis is prebably
very frequent where a nerve has been directly wounded,
although it is often limited to the immediate neighborhood
of the hurt. It may begin asan acute inflammatory trouble,
or from the first its course may be rather chronie, but other-
wise not essentially ditferent, or the acute may pass into
the chronic form ; and, thirdly, the change may be a very
slow degenerative one, with less of irritation, but a still
greater amount of impairment of nutrition. These forms
of disorder rarely pass beyond the immediate nerve terri-
tories in which they originate or their directly communi-
cating branches, except, as hereafter noted, the subacute
variety.

All of these kinds of inflammation are somewhat dif-
fused, but it is the characteristic of what is called “ascend-
ing,” or, as I should prefer to call it, “ migratory ” neuritis
to exhibit more of this tendency to spread, sometimes
causing death by its attack upon the ganglionic centres in
the spinal cord. In speaking of it I shall limit the mean-
ing of the term to neuritis which extends so as to involve
nerves anatomically remote from the region primarily
affected.
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Acute neuritis from an injury—often a slicht one—
begins suddenly with a rigor, at an interval of a few days
after the reception of the wound, and at once invades the
whole nerve, causing extreme pain and the other symptoms
already described—impairment of function, vasomotor,
trophie, and secretory disorders. It is said that acute
neuritis may “terminate early in resolution without mis-
chief to the nerve,” but this is certainly rare. It is more
usual to see the symptoms lessen and a subacute inflam-
mation follow, which lasts for a long time. It is then
that the tendency to spread is developed.

Clinically there are many intermediate degrees between
typical acute and typical chronic neuritis. “Aecute” and
‘““chronic” are terms convenient in use to describe the
severer and the milder inflammations, but they intend
really tissue-changes, not time-differences, and imply
nothing as to brevity or length of the pathological pro-
cesses.

When therapeutics are under consideration it will be
found that several neural inflammations may behave very
differently to like treatment, a difference which may point
to varying grades of inflammation.

Many isolated cases have been reported by various
authors, but there is need still of a systematic treatise
upon this ill-understood subject.

A severed nerve will always degenerate ; a contused one
sometimes does so; but there ean be no rule made for the
oceurrence of spreading inflammation. It ecannot be pro-
duced at will by experimental injury, and is, indeed, dif-
ficult to produce at all in animals, even by repeated
lacerated wounds. Nothing in the nature of the injury
will enable us to prophesy its future oceurrence, nor when
it has appeared is it usually possible to say what condi-
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tions have brought it about. That it is exceedingly rare
is shown by the records of the many efforts to evolve it,
as well as by its infrequency as a complication in the ex-
perimental injury of nerves for other purposes

For instance, in the large number of experiments made
by Drs. Howell and Huber for the study of the phenom-
ena of degeneration and regeneration of nerve-fibres,
although this point is not specifically stated, I can find
no instance of the appearance of neural inflammation of
any sort. The injuries to nerves in the course of their
work were of all kinds and of every degree of severity :
section, erushing, coagulation by heat, all with a few ex-
ceptions done on dogs, and post-mortem examinations
with microscopie studies had in all instances.'

Others have been equally unsuccessful in their efforts to
produce this lesion. Dr. Mitchell in a number of experi-
ments could find evidence but once of the presence of any
disorder (sclerosis) of the cord as a result of an ascending
inflammatory change. Roessing failed to get any but
local results in numerous rabbits experimented upon, while
Traub succeeded in causing extending inflammation after
violent injury by cautery or by ligation ; but the inflam-
mation did not reach so far as the cord. Vulpian says
that he never could bring it about. Hayem saw ascend-
ing neuritis and myelitis of the spinal cord as a result of
the avulsion of the sciatie ; but this was a wound of almost
too extreme a character to be valuable as evidence, and it
is probable that in these cases the strain upon the nerve
which was torn extended to the cord itself, and resulted in
a direct injury to the cord.

1 That the wounds of their subjects were made aseptically, and treated with
every precaution to avoid sepsis, may have had an influence against the occur-
rence of neuritic disorder. Vide infira.
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Klemm states that he succeeded in producing inflamma-
tion in small areas of the cord as a result of irritation of
the peripheral nerves, and this without evidence of any
change in the intervening trunk communicating with the
cord. He even holds that inflammation of a nerve may
“propagate itself” to the corresponding nerve on the
opposite side without the cord or its covers participating
to any marked degree in the inflammation ; but this may
be looked upon as a very doubtful statement.

Dr. Brinton’s cases reported in Injuries of Nerves showed
well how small an amount of constant pressure might
produce a local neuritis, exhibiting a curiously strong ten-
dency to spread upward upon the filaments of the ulnar
nerve, The pressure was only the weight of the bridle-
rein upon the inside of the ring-finger, as the reins were
held by the cavalrymen throughout a long march. So
small an extension of the neural inflammation as this,
however, can scarcely be looked upon as a typical example
of the disease. Almost any wound or injury of a nerve
results in a neuritis in the neighborhood, which may, and
commonly does, spread both up and down a little; but
by ascending neuritis we should ordinarily mean a much
more extended result than this.

A few of the surgical text-books mention the oceurrence
of ascending and sometimes of descending neuritis as com-
plications in nerve-wounds, but say little as to their fre-
quency. In most works upon nervous disease from the
medical standpoint the subject is totally neglected.
Hammond, for example, only says: “Chronic neuritis
often exhibits a tendency to ascend and to involve more
central trunks.”  Ross says: “ Neuritis manifests a con-
stant disposition to propagate itself along a nerve in a
centripetal direction, and then to extend to nerves lying
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in a higher plane and to the spinal cord.” But this is all
the attention that either of these authors pays to this subjeet.

Striimpell (Speciellen Pathologie und Therapie) has a
little more to say: Traumatic neuritis, he asserts, occurs
only from open wounds, stabs, euts, and gunshots ; more-
over, it is only from such wounds that ascending neuritis
results, and he quotes the experiments of Rosenbach and
Kast to prove that perfectly aseptic wounds never cause
spreading nerve-inflammation, and that subeutaneous in-
juries, as by pressure, blows, or luxations, cause simply a
mechanical disturbance of the nerve-elements, from which
follow secondary degeneration, overgrowth of connective
tissue, and final regeneration.

Other authors have held that an open wound is a neces-
sary precedent condition for the occurrence of ‘all trau-
matic neuritis, but the position is one not easily defended.
Still, much may be said for this theory of the causation
of spreading neuritis, and a case like XILLIII. offers a
strong argument for the presence of some special toxic
cause. The difference between a general neuritis follow-
ing an injury of a nerve-trunk and limited to that branch,
and a migrating inflammation, cannot lie merely in the
severity of the case. Numbers 2 and 3 in Injuries of
Nerves are examples of the severest form of neural inflam-
mation, beginning with chills and furious pain, and pass-
ing into the subacute form, but with no spread of the
disease beyond the area first attacked. The original in-
jury and the first neuritis were of slight character, but the
later disease was of a very violent kind, though at neither
time was there any open wound.

The argument for a special toxic cause is a strong
one. Probably a special adaptability of soil for the first
planting of the seed is needed, and, should this be present,



140 INJURIES OF NERVES.

then under favoring conditions it may germinate anew
in less suitable ground or reach it by simple extension.
The several epidemic varieties of nerve-inflammation
(beri-beri and cerebro-spinal meningitis, for example),
and those which ocecur in the course of infectious diseases
(such as leprosy, malaria, and diphtheria), furnish addi-
tional arguments for the possibility of such causation.

The facts that some time always intervenes between the
reception of the injury and the commencement of the neu-
ritis, and that a rigor signalizes the invasion, seem also to
show the presence of an infectious cause,

The manner of appearance of the peculiar ulcerative
disorders in XILIII. greatly resembled the course of
some local infection, as has already been said. Beginning
at first in a region strictly within the territory of the
affected nerve, and for some time confined to it, they
extended some months later into adjoining regions, and
finally appeared in quite distant and unrelated parts.
Cultivations from these ulecers failed to show anything
more than the ordinary pus coeci, but should another
such opportunity occur I would certainly make more
claborate efforts by cultivation and inoculation-experi-
ments to produce neuritis. A most interesting field of
research would be opened should this prove possible.

There 1s no record among these surgical cases of any
acute neuritis ascending rapidly and invading the spinal
cord, nor even any well-recorded and clearly stated history
of death from ascending neuritis, either acute or chronie,
A very interesting series of five deaths from rapid as-
cending neuritis has recently been reported by Dr. J.
Ferguson,' of Toronto. In two the starting-point seems

1 Medieal News, Philadelphia, January 6, 1804,
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to have been injury to filaments from the brachial plexus
during the extirpation of the axillary glands for carci-
noma of the breast. The cancerous disease may have
had a share in the causation. Of the others, one was
a sequela of an attack of epidemic influenza, one of diph-
theria ; the fifth patient’s trouble began from cold, with
rheumatic pains in the legs, and recalls the account given
by Graves, of chronic ascending neural inflammation
from repeated exposure to damp cold—the first report,
I think, of any form of this disease. Death occurred
in all Dr. Ferguson’s patients with remarkable sudden-
ness, and only a few hours after the onset of serious
symptoms. In three of the cases post-mortem examina-
tions were made, and all showed neuritis; it had affected
the intestinal nerves, and the sympathetic ganglia showed
congestion in one ; in two there was neuritis of the brachial
plexus, and in one of these the spinal roots from the sixth
cervical to the second dorsal were found inflamed.

The demonstration of the mode of death in these in-
stances is nearly perfect. A neuritis running up the
main trunk attacks the spine, and when it reaches the
origin of the nerves supplying the heart, which spring
mainly from the first and second dorsal roots, the control
of the heart is first weakened and then lost, just as any
muscle is affected when the nerve governing it becomes
inflamed.

If a large number of cases could be collectively exam-
ined, some valuable general conclusions might result. The
number offered here is too small to be more than a contri-
bution to such a study ; yet the following inferences will,
I believe, be found borne out by more extended observa-
tions.

1. Pressure, however brought about, whether by in-
T*



142 INJURIES OF NERVES,

flammatory exudate, external injury by blow or weight,
may be looked upon as a frequent factor, though not a
constant one, in the production of spreading nerve-inflam-
mation ; but the presence of inflammation in the surround-
ing tissues, even in direet contact with the nerves, exerts,
curiously, little bad influence.

2. The larger nerve-trunks are more prone to present
the phenomena of spreading inflammation after injury than
small ones.

3. Neuritis may spread either eentrifugally or centri-
petally, the latter, in traumatic cases, being much the
more common form.

Of the cases quoted in Gunshol Wounds there is one
in which aleohol played so strong a part as to for-
bid us accepting the case as a typical example, since we
know that aleohol alone is capable of producing neuritis.
Another (Case 17, Gunshot Wounds) was perfectly typical
in character, and was discharged when recovering, although
not completely well. I have, unfortunately, not been able
to trace the later history of this man. A third instance is
given in which there was a paralysis of the musecles above
the cut nerve, as well as below, a paralysis which the
authors attribute to the ascent of the neuritis, but which
may, perhaps, be looked upon as having more of the char-
acter of a reflex palsy than of a disability resulting from
nerve-inflammation.

Among the old army cases which I have personally ex-
amined or received trustworthy histories of, no instance
of spreading neuritis has been found, except those at the
end of this chapter. It is, of course, to be remembered
that it might have occurred and been fatal in the inter-
, it must be a rare complication, as
during some years of service at the Infirmary for Nervous

vening years. Still
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Diseases it has been very seldom under my observation.
Yet this possibility of the ascent or descent of neuritis
must be remembered in the treatment of nerve-trauma-
tisms, and promptest measures taken upon its appear-
ance.

What the possibilities of treatment are will have to be
considered in the chapter upon the therapeutics of nerve-
injury. That they are, so far as our present means go,
very unsatisfactory, is seen in the report of one of the
cases at the end of this chapter, Mrs, J., XXXIX., where,
in spite of every medical interference, the spread of the
inflammation was never checked at all.

When the extension stops it stops of itself; but why it
should stop when it does, is as little within our present
knowledge as why it should be present at all. It may be
both ascending and descending in the same case, as hap-
pened in XLIII., where the pressure of a scar had some-
thing to do with its causation.

The three cases which are quoted from the DPension
Burean’s Reports are not so elaborately related as one
would like them to be to atford a firm foundation for an
opinion upon the presence of ascending neuritis involving
the cord. The best of them is XIL., about which such
widely different diagnoses were made by the various ex-
amining boards; but in all three, taking them as they
stand, similar phenomena were present. There was slow
ascent of the difficulties in two up the nerves of the leg,
and consequent myelitis; in XI., up the nerve of the
arm, finally attacking the cord, and apparently crossing
and descending upon the corresponding nerve of the other
side. This very rare and interesting form is sufficiently
commented upon in the remarks attached to the cases. It
may be noted that in two of these the injury was an open
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wound ; in XLI. from gangrene, in XL from the missile,
but in X LLII. there was no exposure of subeutaneous tis-
sues, nor in XXXIX., except the wound of twenty-two
vears before.

The following five cases are illustrative of various de-
orees and forms of spreading neural inflammation :

Case XXXIX. Neuritis ascending from old nerve-
wound in hand ; affection of whole arm ; unsuccessful treat-
ment ; stretehing of brachial plexus, of ufﬂm' nerve ; excision
of portion of ulnar; no improv A. J., aged
forty years, born in England, came tl‘J t]w DHPPH‘EELI‘T of
the Il][llt‘llﬂl‘\ for Nervous Ifllhi:’l%u:., July 13, 1892. The
patient was a sewing-woman, and had worked excessively
hard for many vears, especially the last year or more be-
fore the present tl*unhlﬁ, began.

She stated that nine 111mlth'-:. prior to admission the right
ring-finger began to give pain in the second joint, and
orew very tender, with pdlll on use extending to the
shoulder.” There was exquisite tenderness to touch, which
followed the course of the ulnar nerve and of the median
up to the shoulder, and which was made worse by any
exertion. Nevertheless, it was not until quite rewnt]v
that she gave up full use of her arm for some hours
daily.

There was no pain on the ulnar side of the middle
finger. The tenderness in the hand lay between the meta-
mx]m,l bones of the middle and ring fingers. The second
joint of the ring-finger was %Ilp:htlv %un]If'n slightly red,
and excessively tender.

“An old scar, pale but well marked, erosses the dorsal
aspect of the metacarpal spaces of the index and middle
fingers in their distal third. It is said to be the result of
an operation performed in London twenty two years ago
for the injury received from an accidental stab-wound in
the hand. A part of the nerve is said to have been removed
at that time. This may account for the partial lack of
sensitiveness in the median distribution.”




ASCENDING AND MIGRATORY NEURITIS. 145

She was ordered a blister in front of the shoulder, and
to carry the arm in a sling. Improvement resulted for a
short time, when the hand began to be worse, and the
hand itself was blistered ]‘t‘[‘ll‘ﬂtﬁdh After each blister
there was some relief, but her condition continued so
troublesome that she was admitted to the house on August
24th. The following notes were made at that time :

(Abstr act.) “The ]mtmnt is a small, slight woman, and
very an@emic. The right hand appears to be more elon-
gated and flattened out than the left. The nails are some-
what longer on its fingers, and although the patient said
she had not noticed any difference in their rate of growth,
it was observed in the hospital that the nails on the nwht
(the affected) hand grew %vaulmt Jaster. The right fore-
arm was slightly wasted. A splint was put on and the
arm made immovable, and a very great improvement fol-
lowed for two or three weeks, when the splint was re-
moved. Blisters were used I‘{:p(’ltu“v for a month, and
then the actual cautery was applied in the painful spots
along the course of the ulnar nerve.

“Although these measures somewhat relieved the pain,
no permanent bettering took place. The hand continued
to present the U’lDb‘:\ appearance so common from nerve-
injuries, and always sweated excessively.

“On Heptunl}ﬂr ?lat the patient suffered from pain in
the middle and ring hngﬂr'-:- and in the nerves of the
axilla. There was also pain in the right spinal gutter
from the second to the sixth dorsal vertebra. The ri ght
scapula was observed to turn slightly outward, and thm‘
was some wasting of the muscles over its surface.

“The continued use of absolute splint-rest of the arm,
and general measures for the improvement of the patient’s
]malth having done but little good, dry cold was applied
in Deremhel“ but the 1Lc-11¢1w-:« caused great pain, and
could not be L{‘-pt on more than about an hour. Their
continuous use was promptly followed by a very severe
attack of pain requiring hypodermics of morphia.

“The temperature of the arms as taken at this time was
as follows: Surface temperature of the right forearm,
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938° F.; of left forearm, 941° F. Two days later:
Iwrht forearm, 96° ; left, 94°, By this time the whole
arm had avquuul a pe-:'uhdr glazed appearance, and the
slightest touch on the fingers caused a shooting pain run-
ning up the shoulder, not apparently fhllnumg the course
of any one nerve, but more severe upon the inner side
of the arm. There was remarkable tenderness to slight
pressure both above and below the right elavicle,

“ After the ice-bag had failed, hot, wet compresses were
tried, which gave instant relief  In %plie of all these diffi-
culties the patient was found in December to have g gained
thirteen pounds during her stay in the hospital. Late in
the month of December the observation was made, con-
trary to the first note, that the nails of the right hand grew
much more slowly than those of the left. At the same
time it was found that touching the radial side of the
middle finger caused pain to run up the arm and along
the ulnar side—a somewhat unexpected result, possibly
due to an unusual distribution of the nerves. A touch
over the median nerve in the forearm caused pain up the
inner side, and also downward to the ring and middle
fingers. In January a general consultation was ]u Id, and
the operation of nerve-stretching decided upon.”

Operation, January 16, 1893, by Prof. W. W. Keen.
Dr. Keen’s line of incigion was from the outer margin of
the right sterno-cleido-mastoid, nearly to the end of the
clavie ]{-; parallel to and above that bone. Two large veins
were exposed and tied, one at the posterior border of the
sterno-cleido-mastoid musele and one at the anterior
border of the trapezius. The omo-hyoid muscle was
pushed aside, and further dissection made in the small
triangle thus exposed with the Allis dissector and with
the hng{*l% The scalenus anticus muscle was thus brought
into view, and the several nerve-cords found imbedded
in fatty tissue. When this was earefully separated the
subelavian artery was discovered and five nerves lying in
close apposition slightly external and above it. One of
these nerves divided into two smaller cords in the wound.
A Horsley saddle-shaped stretcher was put under the
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severed nerves, and traction was made on each one sep-
arately, hftgmmug with the innermost. Dr. Keen endeav-
ored, so far as the limited space exposed would allow,
to ﬂpplv the force from the circumference toward the spine,
in order to avoid undue pulling at the nerves at their
origin, and possible evil results to the cord. This was
done by fixing the nerve upon the instrument by pres-
sure with the thumb. As much force as seemed wise was
applied and repeated three times with each trunk, until
the nerve was distinctly drawn out in its sheath, so that
when slackened each trunk formed a luup an inch long,
While pulling at the two innermost nerves a slight twite i
of the thumb toward flexion was nlmm'\mL The force
applied was sufficient to move the whole arm and hand
slightly upward. Lastly, the whole plexus was lifted to-
gether and stretched in the same way, this time with a
little centrifugal traction.,

None of the trunks exposed presented any changes
obvious to the eye or touch. There was no trouble with
hlwdiwr, only one or two small superficial arteries re-
quiring hwﬂtmu. A few strands of catgut were laid in as
il dmnmw{- tube, and the wound was washed out with bi-
chloride and closed by suttures.

After the operation, in order to measure as nearly as
might be the force applied, Dr. Keen used what he thought
a similar pull, with his eyes closed and the hands in the
same position, on a spring steelyard, registering just 14,
15, and 20 pounds on three separate trials.

January 18th. There is no pain on touching ﬂw hand
or forearm, except that the lightest touch causes “ prick-
ling ” tln'mIth_mt the arm. All the fingers can be moved
a little in {tl}duvtmn to do so gives the same prickling
sensation in the whole arm. There is some vague “ sore-
ness”’ about the elbow, perhaps from the uncomfortable,
immovable position of the bandaged arm, as well as from
the nerve-stretching. The shoulder is still painful. She
distinguishes a touch easily on any finger, and can sepa-
rate two points at three-eighths of an inch on all fin-
gers. At about one-fourth of an inch they appear to
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merge into one. The wound has not yet been dressed or
L‘mmilwd She has no fever,

I'en days after the operation passive motion was begun.
The arm was less painful, much less hyperzwesthetic, and the
patient generally a good [11;“1] more L{]'lllfurfﬂllll? although
she said she had still pain from the elbow up to the
shoulder. Sensation was good all over the arm, and the
patient could distinguish two points one-eighth of an
inch apart on the tips of all her right fingers. The pain
which remained, although constant, was of a different
character from the sharp, stabbing pain of the previous
complaints, and was deseribed as “throbbing” and
“ bursting.”

The improvement was so slight that stretching of the
ulnar nerve was decided upon, and accordingly, on Feb-
ruary 4th, an incision was made over the “ulnar nerve
from the lower border of the pectoralis major down the
inside of the arm four inches long, and carefully dissected
until the nerve was reached. The large brachial vein
was seen alongside the ulnar nerve, w ith the arteries on
the inner Hde, the cireumflex, median, and musculo-
spiral were well seen behind and beside it.

The ulnar nerve was stretched with a Horsley hook
attached to a steelyard so as to ascertain the exact amount
of pull. Ten pounds were applied, the nerve being pulled
out of the wound about two inches in a loop, just lifting
the arm from the table.

The next day the patient had a tingling sensation in
the little and middle fingers of the right hand. There
was no pain on touching any of the f‘nweh and no swelling,
Sometimes in addition to this tmg]mg there was a sub-
jective sensation of cold running from the little and ring
fingers up to the elbow and stopping there. Heat, cold,
and touch were appreciated accurately and quickly.

By the end of April the pain was again growing trouble-
some and was unrelieved by any treatment, although
the use of the actual cautery over the ulnar nerve at the
elbow and over the circumflex nerve improved it some-
what, but so little that at the end of May another opera-
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tion was attempted in the somewhat desperate hope that
excision of a part of the ulnar might stop the process
from extending further.

The incision was made in nearly the same situation as
the previous operation ; the ulnar nerve exposed, tested
by the faradie current, and three and ome-eighth inches
of it removed. A like portion of the internal cutaneous
nerve was resected. The ulnar nerve was found to come
off unusually high, and this was the chief reason for ex-
{-mng it and the internal cutaneous nerve, rather than
the internal cord.

Two davs after the operation a small area of ansmsthesia
was found on the palmar and dorsal surface of the ulnar
side of the hand from the wrist to the little finger, and on
the ulnar side of the ring-finger. There was no anzesthesia
above this.

Considerable pain continued for several days, but the
wound healed perfectly, the last stitches being removed
on June 3d. At the end of June the patient was in about
the same general condition, but had evidently suffered
more pain since the operation than before, and daily in-
jections of morphia had been necessary. Tu the last few
days hypodermics of sodium sulphate were substituted for
the morphia, with almost equally good effect, and on June
26th the patient went home with the intention of return-
ing if the arm should become worse.

The woman for a time grew somewhat better after her
discharge from the lli)‘%pltﬂ] but in the spring of 1894
returned suffering as much as ever, and it finally became
necessary to "lll‘llﬂll"'ltf‘ the arm at the shoulder in the hope
of relieving the pain. The condition at this time was
most wretched ; the chief site of pain was in the ulnar
distribution ; the axilla, the whole outer aspect of arm
and fuwmm especially about the olecranon and at the
lower extremity of the ulna, were agonizingly sensitive
and constantly painful. The rest of the arm was the seat
of a constant, dull ache, and was hyperwmsthetic in the
highest degree. The limb was generally wasted as from
disuse, an J.tmp]n shared by the deltoid and supra- and
infra-spinatus muscles.
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The patient complained of pain in the arm and hand
after the amputation, which was done through the shoulder-
joint, saying she h*lt, as it 1t had been lmltrhh handled
and rubbed. This was exactly what had h:«lp]wne(] for
the disinfection and preparation of the arm for operation

Mrs. A. J. Case XXXIX, Section from ulnar nerve at elbow. Complete
degeneration of fibres: great inerease of connective tissne, (From photo-
micrograph by Dr. W M. GrRAY.)

had to be done after anzesthetization, so great was the
sensitiveness to touch.

All the muscular tissues of the arm were much wasted,
especially the forearm and the ulnar muscles, though the
subeutaneous fat was abundant. The digits were lmthd
the nails enrved and longitudinally and transversely
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ridged, those of the little and index fingers most mark-
edly. The ulnar nerve appeared unusually small. Ifrom
the median nerve a small branch penetrated the middle
of the brachialis anticus musele ; one inch and a quarter
lower another larger trunk separated from the median,

Mrs, A.J. Case XXXIX. Section from musculo-spiral nerve: no increase
of connective tissue: little degeneration of fibres. (From photomicrograph by
D, W. M. GRAY.)

Specimens taken from various parts of the amputated
limb were sent to the Surgeon-General’s Office for exami-
nation. Dr. William M. Gray reported upon them as
follows :

“Ulnar nerve from lower forearm. TPalmar and dorsal
branches show complete degeneration of fibres and a great



152 INJURIES OF NERVES,

C,-'I

increase of the connective tissue of the perineurium and
endoneurium.

“Ulnar nerve at elbow. Almost complete degeneration
of the fibres and an enormous increase of the connective
tissues of the perineurium and endoneurium ; here and
there may be seen a fibre which is not dcu‘enumted This
nerve at this locality is more pmfuundh changed than
any of the others, and has been selected for a photo-
micrographic illustration.

“ Median nerve, upper third. Shows almost complete
degeneration of the fibres and no thickening of the
perineurium.

“ Musculo-spiral nerve.  Practically normal ; no increase
of perineurium and very slight, if any, dvﬂ*Lnﬂldtmn of
the fibres. A photomicrograph of this section is selected
to contrast with the one made from the ulnar nerve.

“ Radial nerve. Slight degenerative change, although
the fibres have not dl‘ﬂppt"’u{d as in the ulnar.

“ Internal and lesser cutaneous nerves. Almost complete
degeneration of fibres, but no increase of perineurium.”

The specimens were several weeks in Miller’s fluid,
then stained in mass in sodium carminate, and imbedded.
One-half of the sections after cutting were soaked in
potassium bichromate solution for twenty-four hours, and
then put through the ordinary Weigert stain for medullary
nerves. The fact that the fibres failed to stain by this
process was due to their degenerated condition and not to
a fault of technique.

The correspondence between these pathological observa-
tions and the clinical symptoms is nearly perfect. The
lessened change in the nerve-trunks from the parts nearer
the body is notable. The most complete alterations
were in the nerves of the forearm, while the internal and
lesser cutaneous were affected to a far slighter degree, and
the musculo-spiral scarcely at all.

Remarks. The spontaneous occurrence of acute neuritis
1n |mtler:|t-5 whose history contains nothing to cause a sus-
picion of alcoholic excess, of syphilitic infection, or of
rhenmatism, is of very great rarity.
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In the case of Murs. J. there was found, as stated in the

notes, an old scar upon the median side of the hand,
which was said to have been the mark of an operation
done twenty-two yvears previously for a wound of the hand.
The woman was sure that a portion of nerve had been
removed at that time. But the disease for which she had
applied at the Infirmary had begun upon the other side of
the hand, affecting first the ring-finger and extending
from it up the arm. The march of the neuritis was
checked but little ln various plans of treatment, and
although the somewhat desperate resort of surgical inter-
ference was tried, first, by stretching the brachial plexus,
then the ulnar nerve, then by per funumn neurectomy upon
the latter trunk, and finally by ‘meutatmi_} the whole arm,
nothing execept the last availed to stop the progress of the
111ﬂ.1u111mt1f.}11 which at the date of the patient’s first dis-
charge from the Tnfir ary had already affected the spinal
cord, at least this may be inferred from the tenderness
of the nerve-roots upon the atfected side of the spine. A
selerosis, or more likely a myelitis, will probably follow
the further affection of the cord. But in this, as in every
case of long-continued nerve-inflammation, an element of
hysteria is to be reckoned with, dIH] some allowance must
be made for this factor, both in the acceptance of the
description of pain and in the prognosis.

A question is suggested by such rapid returns of func-
tional power in a nerve as took place after the resection in
this instance. After such surgical operations as neu-
rotomy and neurectomy we sometimes see a restoration of
irritability and conductivity far too prompt to have been
the result of an ordinary regenerative process. Has an
inflamed nerve a power of more rapid repair? Is it,
perhaps, even helped by the unusual amount of its blood-
supply to quicker recovery ? A less fantastic but still un-

satisfactory explanation of the swift reappearance of the
sensibility is that the communicating nerves, other than
the ﬂp{at‘ated one, are, from the inflammatory irritation, in
a state of exalted L:-Lutu'inlltv—]npene-,t]wtw in fact—so
that a false idea of their activity is given. Such a condi-
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tion would be paralled to the over-sensibility in nerves
arising below a transverse myelitis in the cord.!

Case X 1. Wound of left winar nerve; atrophy of forearm ;
lasting pain; sweating of little finger ; ascending neuritis
affecting spine and finally involving right arm. (From
Pension Office Reports.)—N. N., Co. A, 134th New York.

A deseription of the wound received in service appears
in the certificate of disability upon wbich N. N, was dis-
charged, January 14, 1863. It is as follows:

“ Incapable of purfﬂrnunﬂ‘ the duties of a soldier becaunse
of the accidental discharge of a rifle, the ball entering the
palm of the left hand, ]!_}El‘-'*wlll“ through the w I‘]bt—]\'}lllt
running nearly }}.11‘4]1(*1 with the n]mu and making its
exit near the inner condyle of the ]uum(-rn‘:. rendering the
arm at present nearly useless.” ~ Similar statements were
made on subsequent examinations by Dr. John 8. Delavan,
July, 1863, and others.

“In 1873 Dr. D. W, Hazelton reported that adhesion
had taken place between the tendons and their sheaths, so
that flexion of the fingers was very imperfect and the

grasping of objects very “difficult.”

A certificate of examination by the Board of Surgeons,
Boston, Mass., dated December 1; 1884, says: “All motion
of hand and forearm is so weak that th} are of no use
for work. The parts are atrophied and the ulnar nerve
the seat of neuralgia from involvement in cicatrix. Claim-
ant states to Board : “ Hand is not only of no use, but he
has to nurse it constantly with the other. The little fin-
ger sweats so that he is obliged to keep a handkerchief
about it. Suffers the most exquisite pain.”

Certificate of examination by Board of Surgeons at
Cleveland, Ohio, dated March 14, 1888 : “ Ulnar was not
fractured. Motion of all joints of left arm are normal, but
very much weakened in power. Has no use of hand in
feeding himself. Gait unsteady. Cannot walk without pain.
Patellar tendon reflexes absent. Ankle-clonus absent. No

L At the last report (November, 1894) this patient was much better, the pain
having steadily lessened gince the amputation.
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tender points of spine. General intelligence impaired. In
our opinion the left ulnar nerve was injured by the course
of the ball.”

Certificate of examination by Board of Surgeons at Ely-
ria, Ohio, dated October 17, 1888 : ““ The left forearm and
fingers and thumb lie lifelessly by his side. Can do noth-
ing with them. The wrist, elbow and shoulder-joint are
partially ankylosed from disuse. Spine tender in its
whole length.  Right upper limb partially paralyzed. No
use of left lower hmh Left facial paralysis. Left arm
about one inch less in circumference than the right. Has
locomotor ataxia. Deep reflexes deficient. Knee- jerk ab-
sent and no ankle-clonus. When standing with eyes
closed immediately falls to the left. It is our opinion that
the whole disability of claimant originates from the wound
destroying the ulnar nerve U\’fendmw to brachial pll‘:\ll‘i
and spinal nerves, producing locomotor ataxia. He is
physical wreck, incapable of even dressing or undwwamg,
or fastening a button with either hand.”

Applicant was examined by the Fifth Street Board of
Surgeons, Washington, March 21, 1890. In certificate the
Board says : “There is contraction of flexor muscles of
the forearm, flexing hand upon wrist, and of flexors of
arm flexing the forearm at nearly ritrht—‘mgle to humerus.
Muscular atrophy of entire left arm. Atrophy of mus-
cles of left shoulder, with tendency to angel-wing deformity.
We find locomotor ataxia well l‘lla.llled—'ﬁhEtllt' or not
from the gunshot-wound we are unable to say.

The examination in 1890 is thus reported : “The limb
is cool and partially ansesthetic. The upper extremity 1-.
useless and hangs like a log at his side. He says that ¢
feels like a ton of coal.” There is a like condition lmgm-
ning in right arm. It is aneesthetic, but he has good mo-
tion of the joints and makes good use of the arm. When
walking without his erutch he leans to the left, and turns in
that direction when walking whether with eyes opened or
closed. There is no more staggering with eyes closed than
with them open. There is anwsthesia of skin of back and
chest The spine is straight, and there is no tenderness on
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pressure. The reflexes are normal in both patellar tendons,
and sensation and motion are normal. There is no hemi-
atrophy of the face or drawing of the mouth. No facial
paralysis. The case is manifestly obscure, but the man is
just as manifestly disabled. As to the diagnosis, we can
better tell what it is not than what it is. First, it is not
locomotor ataxia. There is no pain in the hes d or spine,
no lichtning or girdle pains are complained of. The re-
flexes are normal—exaggerated, if anything. The gait is
not ataxic. The heel 1s not hrmlwllt down first, but the
iunt is brought down naturally. The walk is rather a reel
r roll, dud his movements are rather those necessary to
lll(’*-.(‘l\(' equilibrium. He is merely unsteady in his walk,
and the volitional control is in marked contrast to the lack
of control displayed in ataxia. Second, it is not hemiplegia.
There is no facial paralysis. No {llHILlI]tT in speech or deg-
lutition. No loss of control over rectum or bladder, and the
movements and power of one leg are as gm}d as tlu;m, of
the other. There is no ptosis or drawing of the mouth, and
the tongue comes out straight. Third, it is not ]:nﬂ,mpl(-wm
as when sitting he has full control L‘rf lower limbs, and
functions of bladder and rectum are normal. Fourth, the
clearness of mental processes, the absence of pain, of affec-
tions of tongue or speech and of swelling exclude cerebral
tumor. If we were to express our opinion of the case, it
would be as follows : Aseending 11011111;1&, beginning in left
uinar nerve and ascending the spinal cord, and now affect-
ing the cerebellum, with sympathetic affection of the right
arm, The i]ld“‘lit}ﬂb of cerebellar disease is made upon the
peculiar unsteadiness of the movements, which is; in this
ase, almost typical.  Whatever the disease may be, th{:
man 1s seriously affected now, and the prognosis is grave.’
On May 12th, the following was added to this certificate :
“ A short tnm, after the Board had adjourned one of its
members saw the claimant on I¥ Street. The man was
walking by the aid of a erutch under the right arm. His
gait was very unsteady and he had the same tendency to
turn to the left. When he had walked ten or twelve steps he
would be so far to the left that he would have to stop and
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turn squarely to the right in order to get into his course
again. Claimant was, of course unaware that he was
being watched. His head was drooped to the left and his
left arm hung limp.”

Remarks. It is difficult to comment on this most re-
markable case. The patient was examined at different
times by a large number of competent physicians, and rad-
ical differences of opinion as to his condition existed.
Several surgeons of Boards of Examiners other than those
quoted studied his symptoms, and while some of the ear-
lier examiners were certain he had locomotor ataxia, the
later reports do not bear this out. It seems pretty clear
that there was ascending neuritis finally attacking the
cord, and cases of this form are waLdmrr]v are. Itisto
be zmtpd that syphilis is nowhere Uuluded or even men-
tioned, but if it were included the history would not be
different,

Cases of general neuritis, toxic or other, not due to
trauma, sometimes present this phenomenon of" an ascent,
usnally of the slowest progress, lasting ten or twelve years
before attacking the cord, appearing or disappearing in the
territories of certain nerves, and always, as here, with
much myositis. Finally, t]lLl‘t‘ are wasting, high tl-mlu,m,-
ture, and death after gr eat suffering. In ‘the cases of as-
L'Lnrhng traumatic neuritis the {*[*ntru are usually affected
before the end of the disease. Its course is uhm, years
elapsing before the cord is affected, and fever is never
pr{ﬁeut;

Case XLI. Gunshot-wound eausing compound fracture
of tibia ; gangrene ; extensive adhesions ; weakness of leg and
pain on using it ; late paralysis of injured leg and subse-
quent paralysis of other side and of sphincters; possible
ascending neuwritis. (From Pension Oftice Reports.)—W.
H. L., Jr., Company L., 19th Maine Volunteers, was dis-
charged from the service in April, 1865, because of per-
manent contraction and adhesion to the flexor muscles of
the left foot from gunshot-wound, fracturing the tibia.

He was first examined Auwlht 30, 1865, when it was

8
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stated that he had received a compound fracture of the
left tibia which had not healed, and that pieces of bone
were continually working out.

He was again examined June 2, 1871, when it was
stated that the wound had lmmmt cgangrenous while in
hospital, cansing adhesions of the soft parts as recovery
took place, and on account of these adhesions the use of
the limb causes some pain, followed by numbness, which
lasts a considerable time after the limb is at rest. New bone
did not form sufficiently to supply the loss, which results
in a feeling of weakness and want of firmness in walking.
His habits are good.

In 1873 the examining surgeon found a large adherent
callous cicatrix on middle third and front of tibia. Prob-
ably necrosis of the bone exists, as there 1s sometimes an
open uleer on the scar. After labor his left leg becomes
- painful.

He was again examined in 1875, when it was found
that the wound had entirely healed and that the bone had
been well filled in and consolidated.

I't appears from the further evidence filed in the ecase
that about November, 1883, paralysis began in the foot of
the wounded limb and extended up the ltg and thigh to
the lumbar region; that in a short time thereafter the
other leg became affected so that complete paralysis was
Elhtdhllnh{‘.f_], which has continued up to the present time.
There was paralysis also of the sphincters ot bladder and
rectum. There is no evidence of syphilitic affection.
There is no ecerebral lesion ; no spinal lesion to be de-
tected ; no eurvature, caries, necrosis, or even tenderness.

Remarks. This case, from the records of the Pension
Office, needs further details before a satisfactory conelusion
can be reached. It is possible that an nw['{'nt[mg neuri-
th ocenrred from pressure lpon the nerves in the exten-
sive scar-tissue, but there is a lack of evidence for it.
The statement that there was “no spinal lesion to be
detected ”” probably was intended to mean that there was
no spinal caries. A lesion of the cord there must have
been, but in the absence of all examination into the states
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of sensation, electrical contractility, and the reflexes, it is
mere guesswork to say what this lesion was, and  this
report is included with some other imperfect ones, be-
cause taken together they may help to indicate somet hlll;-}
about the way in which we “should look for ascending
neuritis,

Case XLIL.  Fracture of the fibula, no sign of nerve-
injury ; increasing lameness, final paralysis, first of injured
leg and later of other leg ; involvement of spine ; sphincler
ani paralyzed ; arms weakened ; possible ascending newrilis.
(From Pension Office Repor t--) R. P., Company A, 96th
[linois Infantry. This man was 1:1]111{11 in \'muulwl‘
1863, while in the service, by a tree falling on his llu‘ht
leg, which fractured the fibula in two places. He was
examined in 1866, 1873, and in 1875. At the last date he
weighed 150 pounds ; normal pulse and respiration. It
was stated that after the fracture, the bone not being prop-
erly kept in place, ““a protuberance in instep which caused
lameness ” was left. There was considerable swelling of
anlkle-joint.

He was again examined in 1884 ; weight, 147 pounds ;
normal pul&t, and respiration. The. surgeon stated that he
found the soldier had sustained a fracture of right fibula
near ankle-joint and probably partial dislocation at the
same time. The joint was somewhat enlarged and foot
everted ; it measured one inch more over instep (}f't*t;__:;llt than
left foot, and the man walked quite lame. Movements of
joint imperfect, with some contraction of tendons. The
disability was 11]{*1[~1w1:1g; could not stand or use leg as
well as formerly ; was confined to his room for six w ecks
in 1883 from reasonable use of this leg.

He was examined in 1885, when he complained that
the disability of the leg had increased ; that he was unable
to walk more than half a mile a (Lu ; that very little
standing or walking occasioned aching and distress of
injured limb, so that he could not sleep. Ankle of right
leg measures one-half inch more than left. Calf is one
inch less. Muscles soft and flabby. Walks quite lame,
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and is obliged to use cane. General health and appear-
ance fair.

In 1887 he was worse than at the last examination.
Leg was weaker and exertion caused more pain and dis-
tress at night. Leg cold much of the time, and quite
numb after exercise. Joint somewhat enlarged, foot
everted and motion much impaired. Flexion and exten-
sion very limited. Very little sensation in foot, and cir-
culation imperfect.  Considerable atrophy of muscles
below knee. Walked very lame and dmug_::ml his foot.
The man stated that he could not lift foot in going up
stairs, but was obliged to erawl. In standing did not use
right foot, but rested wholly upon left. }‘M-w step
caused pain from foot to hip-joint, seemingly in the
muscles.

He was again examined in 1888. Surgeon states that
physical examination does not reveal any - lesion of heart
or lungs, nor any disease of spinal cord; right ankle-
joint en dlﬂ‘e-d and ankylosed, and entire limb ]mt'ﬂlwed
from hip- Jﬂ]llt he is not able to walk or to move limb ;
has total loss of sensation from foot of right side to the
hip-joint ; middle of right thigh measures 16} inches
around ; le ft, 174 ; right ankle-joint measures 13} inches ;
left, 10 111[.}1&.

He was examined in November, 1890, when the exam-
ining surgeon stated that there w m; par: I,I\‘-_d‘:s of both legs,
partial paralysis of left arm and ]‘.h.ll‘tld.l paralysis "ot
bowels ; complete paralysis of sphincter ani. The brain
scems to be normal, and also all parts of the body sup-
]tr]iul from cranial nerves. The surgeon believed “that the
origin of the paralysis Ln in the fracture of the right leg,
cansing degeneration of nervous tissue resulting in 11L11ph~
eral lhlh!]‘t‘*l‘::-, which has steadily pn:ruln:-aaml up to the
present time, until now he is absolutely helpless, and
requires a constant attendant to assist him in tlwsﬁing,
undressing, eating, attending calls of nature, ete.”

Fe nuu!s This case, from the records (:f the Pension
Office, is insufficiently reported, and no details as to sen-
sibility, nail-growth, pain, reflexes, ete., are given,
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The gradual changes noted between the several exam-
inations look like progressive ascending neuritis from an
injury to a nerve, but nothing in the Drlgnmi statement of
tlw case indicates this. F inally, there must have been

ave spinal alterations,

This case illustrates the difficulties made by time and
insufficient early examinations. It is included here with
some doubt as to its value. The want of ecare to exelude
syphilis as a factor is fatally seen in many of these pen-
sion cases. Despite the man’s belief’ and statements, it is
not possible with certainty to relate the loss of power to
the original injury.

Case XLIIL.  Traumatic newritis of ulnar from stab-
wound ; newrotic wdema ; wleerative dermatitis ; descending
newritis ; operation and velief ; return of trouble from cica-
triv-pressure ; second operation and velief ; relurn of pain
and modified form of disease.—Miss L. S. I aged twenty-
one years, single ; lrltmnt of Dr. William Browning, of
Hum]\hn. The patient’s previous health had been tun-
usnally good, except for a serious case of pertussis in
the summer of 1889, and a displacement of the left ovary,
which was suceesstully treated by replacement. She was
perfectly well at the time of the accident.

On November 17, 1890, while stepping from a stair
with the right arm bent ata r ight-angle and lifted shoulder-
high, she lll‘ﬂll”]lt the arm heavily on to the fine tip of an
oil-can used to feed a sewing-machine. It entered the
outer side of the arm about one inch below elbow. The
pain was sharp, as if' the “ crazy bone” had been struck.
The tip entering deeply must have transfixed the ulnar
nerve. She re-entered the house from the yard where
this happened, and found then the tip still in the arm.
A smart pull was needed to draw it out. There was no
paralysis, but ache in the ulnar territory ; nevertheless she
crocheted and swept rooms for two day s, but ‘-:p"ll‘[_‘l.'l the
fourth and fifth fingers, since to use them gave pain.

On the third day she consulted Dr. M{.I\nghtmh The
little wound was open and was kept open six weeks,
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poultices being used. Meanwhile the pain increased and
the elbow region and halt-way to the wrist swelled enor-
mously—a false phlegmon, so common in nerve-injuries
and so sure to deceive even the best surgeons. In two
weeks it was opened, but no pus escaped ; and then,
the wound closing, the anguish along the nuw-tr:wl and
to the fourth aml fifth huum‘ ends became exe essive, but
was borne without opiates. The fourth digit suffered most,
but the hand seemed to ache also bevond the ulnar terri-
tory. The anwesthesia as to touch and pressure was com-
plete in the ulnar region below the wound; and still
touch and pressure caused pain referred to the seat of
wound. Elsewhere in the hand, perhaps from general
swelling and disturbed nutrition, touch was imperfect.
Heat and cold were ml[}u‘fwth felt as such, but cold
cansed lmm Heat was agreeable, but, as in uthur cases,
a comparatively low hmt would scald in the ulnar region,
as it did not on the median side or on the other hand.
The arm was held semi-flexed and guarded with sedulous
are from contacts

About January 1, 1891, there broke out, first around
the wound, and then below it, fiery red ;}ﬂtt]lm varying
in size from a p'n-head to two or three inches in 111-:‘;_1;111{11'
diameter. At first these were only in the ulnar regions ;
after some months they extended on the back of the hand
into the median territory, and much later (and this is
of great interest) were found in other loc: ities ; one, a
Lu*gt, patch, inside and above knee. At first the wrist
and dorsum of hand alone suffered. Each outbreak was
signalled by precedent inerease of pain, a not very rare
sequence in these cases. The red areas were sensitive.
In a few days they grew darker and began to show points
of superficial ulceration, which in some instances was
deeper about the centre.

Miss F. says the red patches were apt to be covered
with blisters (bullwe), which breaking left a spot of raw or
uleerated skin,  Some of these ulcers were one-quarter of
an inch in depth. For the first three months no water
could be used on the arm, since every touch was torment.
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During this time, and later, while things were at their
worst, the hair of the arm became h:rhtm* in tint than on
the .‘:-(}lllllll arm. On neither arm was there much hair in
health. At the period mentioned, and in a less degree of
late, there has been an abnormal increase in the amount
.111[1 length of the hair on the diseased arm. The growth
was so abundant as to darken the whole ulnar teultur
down on to the fingers, and to this nerve-distribution it
was strictly limited. The hair was in places one-third of
an inch long or more. This growth was thickest around .
the patches of ulcerated skin. Kwven now, close around
the edges of the sole remaining ragged area of' dermatitis
(lutted with uleers, the long ]11111"‘ are seen like miniature
reeds about a lmmn marsh, When at last able to wash,
the hair ecame out with the least friction ; so that, save as
above stated, there 1s no more hair on t]u:, richt arm than
on the l(.fh Miss F. 1insists that all this uinle indeed
for six months, the nails did not grow either in median or
ulnar distributions, All the uleers except that mentioned
were healed in May, 1891 and a week after Miss F. was
seen here the only remaining open ulcer also closed. The
remotest uleer was seen Oectober, 1891, above the right
knee. There was redness, bullwe fui'rnur:ﬂ:r and an ulcer re-
sulted about one inch in diameter. Near by were several
spots in which there was redness only. I aint brown stains’
still indicate the seat of all these lesions ; oceasionally they
become darker mtl threaten to inflame anew. Dr. Brown-
ing writes that later (May 17, 1892) an ulcer appeared at
the lower end of the ﬂperﬂtum sear.

L. 8. F. Case XLIII. Ulecers of forearm from stab-wound of ulnar nerve.

From the second week until now the museles have
twitched at times, causing frequent and severe pain.  She
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insists with much emphasis on the peculiar fact that ob-
jects elasped by the thumb and second and third fingers
of the diseased hand cony ey to her the sensation of being
smaller than when held in the left hand. The illustr i,tmn,
from a small photograph by Dr. Slee (see Fig. 9), repre-
sents the uleers about the second month.

Drs. Browning and MeNaughton and the patient all
agree that there never was gh}r-&}' or atrophied skin, dis-
tm'ta-d nails or ulcers of the matrix, nor was there a sign

[ joint-lesion.

The skin was, as stated, only sensitive in a peculiar way,
with pain- _reference centred in the w ound, but the muscles
were all sensitive to pressure.

The general health suffered little. She constantly re-
fused all opiates. Her appetite and digestion were not
much impaired, and, with all other functions healthy,
menstruation vmltmuv{l regular and painless,

July 22, 1891. Dr. ’\h-\{mghtun cut down on the
nerve at the seat of injury, and found a bridle of tnugh
fibrous tissue crossing the nerve and visibly constricting
it. This was divided and the nerve released. The cedema
at once grew less, the uleers began to heal, and for a few
weeks lessening pain promised e ntire ease. [Tnf'mtmmtvh,
as is so apt to be the case in nerve-injuries subjected to
operative procedure, the wound did not heal well, so that
HIIII]HII"ETI‘»E union left a contracting scar over the mlcruml
site of hurt. As it healed all the old troubles became
worse, and the patient insisted on a second operation,
which was done October 10, 1891. No new trouble was
found at the seat of wound; but to protect the nerve
from cicatricial pressure the tissues about it were freed,
and two halves of a decalcified chicken-bone phrm:l around
the nerve. The wound healed by primary union. A
second and remarkable gain has been followed by a second
less serious relapse.

Such was the history of the case up to April, 1892,
when she was sent by Dr. Browning to consult Dr. Weir
Mitchell. T had the opportunity of seeing her with Dr.
Mitchell, and the notes of her condition were made at

that time.
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After the examination wa qmnl]:-]eiml Dr. de Schweinitz
made a study of the eye-grounds and the form and color-
fields, with especial reference to the ch ianges sometimes
found in sequence and appreciation of color in hysterical
patients, but reported both perception and color-fields
normal, except that the lines of blue and red ran very
close tuwthm‘, and sometimes were even coincident.

Dr. Mitchell’s advice was to give the nerve the most
omplete rest possible by lmmldwnm the whole arm and
putting it on an internal -.ll'l“‘ll];ll‘ H[}lmt from axilla to
hu'rvr-txlh, permitting no nmtum day or night, except
passive movements of the joints once daily ; lf' t|11-:._., con-
tinued for a month, lnutlght no marked oain, then to
operate, excising a portion of the nerve or hlllllll}' cutting
it, as might at the time seem best.

The []dtlLIlt did not greatly improve.

In June an uruptmn of the same character as those
which had appeared on the arm broke out on the abdomen,
to the right of the umbilicus. This patch, about three
inches across, was very painful and healed slowly. Cul-
tures, at the ‘--llL"ﬂ(“-:-t]tHl of' Dr. Mitchell, were made from
this and from the patches on the arm, 1n Dr. Slee, of the
Hoagland Laboratory, but no peculiar organisms were
found other than the usual pus coeei.

On June 25th Dr. MeNaughton operated again, divid-
ing the ulnar nerve two inches above the elbow. The
nerve, which was thought on exposure to be rather too
w]utL, but presented no other marked alteration, was
simply divided. The two ends were -1|1]1m\11m1tud and
left in relation, without suturing.

At first there was a good deal of pain in the wound
above the elbow, while the pain disappeared from the
former spot lower down. This soon lessened and the
wound healed well. There was, however, some twitching
at the upper part of the wound, due to irritation of some
fibres of the triceps muscle.  As is common in such cases
the nerve-track just above the incision was tender. The
ulcers healed quickly, and there was relative ease of the
whole arm for four months after the section. Unfortun-

Qi
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ately, no very full study of sensation was made after the
{)llt'hlill)]l but it is certain that all sensation was lost in
the ulnar distribution, and all motion of the muscles
ordinarily supplied by it. Motion was at once better in
the median muscles after the division of the nerve. What-
ever pain remained was, of’ course, referred to the ulnar
arca, and the fact that there was more or less suffering
indicated that the nerve above the seat of the wound made
by operation was still affected

For several months there has been occasional pain in
the left forearm in the ulnar distribution. This is l}mught
on quite promptly by the use of the left hand in writing,
and she is soon obliged to give up the task. Of late there
has been some nul]ntll J,(*Iw especially if she is tired.
She is also more nervous th:m she used to be, and more
irritable.

Since October 1, 1892, it has been manifest that there
has been complete reunion of the nerve-ends. So good a
restoration so soon (three months) is rare in the history
of nerve-wounds, Lapmnlh' when no suture is applied.
It 1s ]nnh.lhlo that it would have been wiser to exsect
a portion of the nerve, and thus have prolonged the
time for repair. Since October, also, there has been in-
creased pain in the right arm, and numerous bulle with
sequent uleers have formed in the region of the hand,
not only in the ulnar, but also to a certain extent in
the median territory.  There is red serum in the bulla,
which either dry up or, when opened, leave ulcers. These
uleers are not confined to the ulnar areas ; as before there
are several small groups in the median region. There is
no inerease in the growth of hair surrounding them.

She was again carefully examined by Dr, Weir Mitchell,
assisted by Dr. Brow ning, her attendant, December 17,
1892, when the above notes were taken. At this time it
was quite clear that the ulnar movements had been re-
gained with such perfectness as is unusual in these cases.
She abdue ted, closed, and opened all the ulnar digits, and
abduetion of le tlulmh was stronger than just after the
operation. Now, the movements are again somewhat
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limited by the amount of pain they cause. She refers
nearly all sensations perfectly, but the compass-points
trouble her, and represent both touch and a sensation
close to pain. There is now more pain in the ulnar
region of the arm along the tract of the nerve than in
the hand, and over the elbow region and forearm touch
;-_Ll‘u'[“-:. rise to a most lmplewdnt prickly sensation. She
insists that since the operation there has been absence of
all growth of the fourth and fifth nails; all the others
grow as usual, and they appear to show evidence of the
truth of this statement,

Her general condition is certainly much better since the
operation. The soreness and pain in the arm, shoulder,
and on the line of the brachial plexus have almost passed
away.

It was agreed to give her cod-liver oil and iron, and to
have wunt!c massage with o1l of the hand and arm ; also,
if ‘[‘11{‘1'('* were no great u\tuu in the course of a mmlth tlwn
the nerve should be again divided, and an exsec tion of a
large portion made.

Remarks. Evidently this was a neuritis with a ten-
dency to ascend. Whether it is possible to refer the pain
in the left arm to a direct transmission of organic trouble
seems more than doubtful. Probably it is one of the
numerous hysterical complications which arise to obscure
such cases and to increase the difficulty of treatment.
There is constant presence of pain in one arm. To write
with the left hand proves wearisome, and the hysterical
mind soon suggests and realizes left-sided states like those
on the right. “The decision for a second operation would
rest upon the fact of a still constantly shown tendency of
the neuritis to ascend.
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MISCELLANEOUS CASES—WOUND OF THE SYMPATHETIC
NERYE—ESPASMODIC AFFECTIONS OF
AMPUTATION-STUMPS, ETC.

There is grouped together here for reference a collee-
tion of somewhat miscellaneous cases, to a few of which
allusion has already been made in previous chapters.
The others illustrate points to be hereafter discussed.

Several may be elassed as medieal curiosities merely, and
are sufficiently commented upon in the remarks attached
to each. Such are the possible wound of the sympathetie
nerve (XLVI.), the extraordinary series of injuries to the
brachial plexus in Mr. K.’s case (XLIV.), and XLV,
which is interesting from the fact that a wound so severe
and with such exhansting and torturing sequele was com-
patible with continued existence for so many vears.

Besides these, a very interesting group of instances of
spasmodic movement in the stumps of amputated limbs is
found in XL VIIL., XLVIII. and XLLIX. In Dr Weir
Mitchell’s comments on Col. Ps case (XLVIL.) as re-
ported in the Sanitary Commission Memoir and in Injuries
of Nerves, the movements are called choreoid, for want, as
is there said, of a better name. But in both the two new
cases which are here added the movement was mueh more
recular and constant than that seen in chorea—clonie, in
fact. ILike the spasmodic movements of that disease, the
twitchings are made worse by emotion or attention ; but,



unlike them, they are controlled by any attempt at co-
ordinate voluntary movement, though they cannot be held
in check by volition merely. It is remarkable, too, that
the affection of the nerve-centres is so deep that tremor
continues even in sleep. It is somewhat less active then;
perhaps if the patient were closely watched it might be
found that it ceased entirely during the hours of deepest
slumber. In all of them the trembling eccased, momen-
tarily at least, when the attention was diverted from it.

The question of the existence of spreading neuritis is
discussed in the individual cases ; but, although it is clear
that a spinal affection existed in XLVIIIL. and XLIX,,
it is by no means clearly shown that there was an
ascending sclerotic change. Some signs of it appear more
evidently in the former ; others in the latter, In XTIX.,
while the patella-reflex was exaggerated upon both sides
there was no ankle-clonus ; ankle-clonus was slight in
XLVIIIL., also with exaggeration of the knee-jerk.
XLIX. had the very serious symptoms of objective ver-
tigo and of slight motor difficulty and hesitation in speech,
but no other brain symptoms of sufficient 1mportance to
justify the supposition that the cerebrum was affected by
the sclerotic process,

The starting-point of the tremor in XLV III. obviously
lay in the cut end of the nerve in the thumb-stump;
XLIX. in an irritation of the nerves from the suppu-
rative and inflammatory processes which recurred in his
wound ; in XL VTII. the cause is more obscure ; but several
instances of like disease have been observed, usually, as in
the cases of Langstaff and Charecot, :1{.1.{)111[}11111&11 with neu-
ralgic (neuritic ?) pains.

Many sufferers from various forms of spasmodic move-
ments, some painful, some painless, were observed in the
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U. S. A. Hospital, but I have not succeeded in tracing the
subsequent histm'}' of any of the other men.

Case XLIV. Violent stretehing of brachial plexus ; eon-
tusion by sub-luxation of humerus; rupture of awillary
artery ; ligation of cord of brachial plexus in mislake for
vessel ;  complele paralysis of motion and sensation from
clavicle downward ; undue effect of moderate heat ; improve-
ment.—G. W. K., aged nineteen years, was in g:oml health
until April 20, ]853‘] when a hovse fell with him and threw
him violently. He struck upon his back and left side,
falling with the left arm extended so that it was forced
upward, stretching and straining the axillary space, and
lmn.:-mﬂ‘ severely the whole inner aspect of the upper arm
and the side of the chest. He rose immediately, and
while a companion was helping to remove his coat felt a
slip and heard something snap in the shoulder. He
pluckily remounted, thuu:rh there was not a trace of
power or auhlhlhh in the arm, and rode three miles
home. There was instant numbness from the top of the
left shoulder to the extremities of the fingers, but no
severe pain.  There was still sensibility over the deltoid,
but it was lost everywhere below this.

The pain grew intense in two or three hours after the
accident, The shoulder and back were swollen, and soon
became deeply discolored, but the skin was not broken.
The arm was freely movable in its socket. A hard round
swelling as large as an ege was noticed in the axilla 1m-
mediately after the injury, and on the second day this had
increased and become so hard as to suggest a sub-glenoid
dislocation.  An attempt to reduce this was made, but 1t
does not appear that much force was applied, t}mugh trac-
tion with a heel in the axilla was used. The patient
states this was done without any violent effort.

In the following weeks the general swelling oradually
lessened, but the ;i.‘..l”:ll"ﬁ tumor inci reased ; nor was there

the fdl]ltl’.:;-":.t return of motion or sensation, w]1i](: the ]min
was so great that large doses of morphia and chloral were
constantly required.
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At the end of three weeks the axillary tumor was
opened by a superficial incision an inch outside of the
line of the axillary artery. No pus was found, but a
mass of blood-clots as far as the finger could reach. There
was constant slight oozing from t]||-- wound, but nothing
further was attempted until a sudden, w;mlﬂut, and pro-
fuse hemorrhage occurred two days later. Tt is said that
a quart of blood was lost. The flow was temporarily
stopped by digital compression, and later by a compress
and fixation of the arm. The next day, May 15, 1889, it
was decided to tie the subelavian artery, as it was evident
that the axillary artery had been 1‘1117:1:111‘{*::1J and might at
any moment bleed again.  When this was done it was
thought that the axillary vessel could be exposed with
mﬁ‘tr the space thoroughly explored, and a ligature ap-
p]mr.l at the seat of the injury.

The operation was a long and trying one, and made
worse by the patient’s feebleness from the previous ]wm-
orrhages. For the same reason the operator, Dr. E. S.
Garner, found the discovery of the sought-for vessel most
[hﬂu,ult, as the pnI‘-zltmn of the arteries was so feeble as
to be of no service as a guide to their situation and iden-
tification. A structure was presently found and tied,
with the approval of the pln'-;iv‘unﬂ present, but in a few
minutes a renewed gush of blood took place.  Dr. Garner
thinks that what was thus tied was a cord of the brachial
plexus. On further search the artery was found pursning
an anomalous course, and was tied successfully after two
attempts at ligation had failed from the breaking of the
ligatures. B\' this time the patient’s condition was alarm-
ing, and in the hurry of attending to it the first ligature
was forgotten and left where it had been placed. The
patient was under the anwsthetic more than three hours.
Immediately upon the return of consciousness sensation
was found to be lost over the deltoid muscle, where
formerly it had persisted. In other ways there appears to
have been no change in the nervous and nutritive phe-
nomena after the operation.

The patient consulted Dr. Weir Mitchell November 16,
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1889, and was carefully studied at the Infirmary for Ner-
vous Diseases at many different times in the ensuing four
months by the assistants in the clinie, Dr. Guy Hinsdale,
Dr. 1. P. Willets, Professor J. McK. Cattell, and my HL”
and from the notes taken during this period the I[{JH{H‘.IH'
history is compiled :

November 16, 1889, General health excellent, ruddy
color and well nourished.

Nutrition. There is considerable wasting of the shoul-
der-girdle museles and of the whole upper extremity, the
hand included. The nails are transversely ridged, and
crow more slowly than on the right. It is said their
orowth was entirely arrested for three months. There
has never been any shining, varnished appearance of the
skin of the hand or arm, nor any puffiness. There are
partial ankylosis and g l'ltlnu' in all the joints, an arthritis
partly from the um‘.{*-ln}m” partly from disuse, though
some of the lack of motion is due to contracted muscles.
When chilled or when long dependent the arm and hand
become eold and blue.

Measurements.  Biceps, right, 9.75 inches ; left, 9 ; fore-
arm, right, 9.75 ; left, 7.75.

Sensibility.  Some touch-sense remains on the inner
side of the arm down to five inches above the internal
condyle, but on the outer aspect it ceases just below the
acromion. Pain is not now a troublesome symptom.
There is pain in the hand at times, and when the forearm
is strongly grasped he can just feel it. The upper part of
the arm is slightly sensible of pain when firmly grasped,
but the pain is not distinetly localized.

Electrie examination. Galvanism (15 mlllﬂmlw 'es) pro-
duces no result in the hand-muscles or in the extensors of
the hand. The same current induces a slight response in
the anterior forearm muscles. KCC and ACC appar-
ently equal. Faint action to galvanism in biceps, triceps,
deltoid, and spinati muscles.

No response to faradism. The pectoral muscles react
normally.
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The general temperature of the paralyzed arm is usually
below that of the sound side.

Knee-jerk normal, both sides.

Station normal.

The patient was ordered galvanism from the shoulder
through the arm and hand, 1|1tt-rru]:-tc<1 faradic currents
to the paralyzed muscles, and daily massage.

Frequent examinations of the case were made and a con-
stant watch kept on the condition of the affected muscles.

The arm, in three or four weeks, began to show signs of
slightly improved nutrition and to appear less like a mere
\’Egl.':t“lhlﬁ, orowth. The nails had become a little more
pink, the muscles a shade plumper and less flabby, when
the treatment was interrupted by what seemed at the
moment an unfortunate accident, but which resulted not
unfavorably, and, perhaps, had some good effect.

Up to this time no careful study h: «d been made of the
perception of heat and cold. The hand was tested for heat-
sense by dipping it in hot water. Much to the dismay of
the patient and to the chagrin of the physicians who were
present, water which was not hot enough to injure the
patient’s right hand or to hurt the hand w hich Dr. Mitchell
immersed in it, instantly scalded the paralyzed hand of
Mr. K.

The epidermis at once showed the characteristic appear-
ance of a scald, becoming white, loosening from the derm
and shriv Lllmgi There was a sense, hoth objective and
subjective, of added heat in the part. The scald occurred

1.30 p.ya. At 1.35 por. cosmoline was applied. Tem-
perature under the tongue, 99.8° I. At 1.46 p.M. pain
began.

Surface temperature: dorsum of right hand, 95.2°;
dorsum of left hand, 95.2°, At 2.10 mouth temperature
was 99.4°.

Large blebs were forming, three inches long on the third
finger, “and two inches on the mid- finger, Color, pink in
finw{ar Little pain present at 2.15 p.y.  Serum ran freely
for several days, not less than a pint in all draining from
the blisters, which rose in a few hours, and in a day or two
covered the whole of the hand and fingers.
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On the day following the accident the surface tempera-
ture of the hand was 95°; that of the body, 99.1°. The
progress was slow at first, but after a week the skin healed
more rapidly.

On December 20th (thirteenth day) surface temperature
of the hand at 2 p.ym. was 98.8°.  December 21st, 98.8°
at 10 a.r, and the same in the p.a. December 27th
(twentieth day), 98.2° at 2 r.m. By this date the skin
had entirely re-formed and the dressings were discontinued.

December 21st.  There is still evident a condition of
myositis which renders the deeper tissues sensitive to pres-
sure. It is decidedly in the muscles, not at all in the
skin. The atrophy of the deltoid seems to be i inereasing,
and there is a general brawny hardness of the museles of
the arm, most marked in the’ triceps and deltoid.

Mr. IK.’s blood was examined by Dr. . P. Henry, who
reported as follows:

“Red corpuseles per cubic millimetre, 6,000,000. Color-
ing-matter, 90 per cent.

*“ Comparing the appearance of the corpuseles on the
sound and diseased sides, taking the blood in each case
from the finger pulps, the unh difference between the
specimens was that in the sound side the tendency of the
corpuscles to arrange themselves in rouleaux was very
marked, more so than I have ever seen it; whereas on the
paraly zed side this te ndency was almost entirely absent.
On the sound side scarcely an isolated corpuscle was seen.

“The flow of the blood on the paralyzed side was de-
cidedly more sluggish than on the sound side, and its color
of a more venous hue.” “Apart from Llna ” Dr. Henry
writes : “The blood may be regarded as l}(}l‘fLLth normal.”

On Janunary 5th, the hand being then mml]lvtdv healed,
I repeated the examination of the blood from both !mncl&,,
and studied several slides; but by this time the changes
were no longer to be nntm-d and rouleaux were formed
in the usual way by the blood from either hand and from
the arm of the injured side. There was no excess of white
corpuscles, and the red ones were entirely healthy in
:1]1]1(‘11;“1”"
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On the same day for the first time a very faint pulsation
in the left radial arter y at the wrist was observed. The
lmlfw was taken very mluiulh and during successive
minutes found the same (74 to 76 beats per mmutv) as at
the right wrist. As this was the first occasion on which the
mh.il pulw had been detected, I counted it several times,
and then examined my own, tu make sure that [ was nut
making the mistake of mnnlwnnu my own beats. An
endeavor was made to feel the I}ll}mlil{}l] at other points in
the course of the arteries of the arm, but none could be
found anywhere except at the wrist,

On Luumr\ 16th Professor H. McK. Cattell examined
the reaction-time with results as follows :

Reaction-time (10 trials in each series, average time and mean
variation in thousandths of a second).

Left hand Left hand,

Right hand. (injured). EXCEe8s,
Sound . . . 149 (6) 228 (17) 79
L 00 oS B A 1T 218 (10) 79

June 17th. The patient states that he has often a feeling
of the active presence of the injured hand, and fl[‘(llu}I’ltl}?
dreams that he can use it.

The growth of the nails for a time was totally arrested
by the seald, but the new growth is now not only progress-
ing, but is much better in color and smoothness than the
older one. Motion is much impaired. The arm can be
raised to an angle of about 40° with the vertical line of
the trunk, and the forearm can be flexed to half the natural
extent. This is a great bettering since December.

General tﬂll{]l-SEtl‘:‘ulhlllh on the arm is described by Mr.
K. as notably better, and this is confirmed by Dr. Cattell’s
examination above. The area of good sensation on inner
side of arm and over the shoulder is unchanged.
~ There is decidedly less tenderness to pressure over the
upper arm than at former examinations.

Drs. Morris J. Lewis and John Madison Taylor con-
firmed the presence of the radial pulse at the wrist. No
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pulse can be detected at the bend of the elbow or else-
where in the arm,

Mareh 13th.  Progress steady. Wrist pulse slightly
better felt. lmmnm{:w about deltoid is lessening.

Motion. Great gain in biceps. No moy ement in fore-
arm,

Senstbility has also improved. Touch felt on outside of
arm well, less well on inside, and both two-thirds way to
wrist. Above this the muscles are all still sore to pressure.

Nutrition.  The nails show a deep groove marking their
arrest at the time of the burn, but below this are all orOW-
ing well. The thumb-nail is much less grooved than those
of the fingers. The thumb was less se aldvd

Mareh 17th.  Shaved the hair on both hands to observe
its rate of growth. On the 29th it was clearly longer on
the left side. Sensibility is gradually creeping "downward.

Reaction-time, April 161h.

Right, Left. Left excess.
Sound . . 139(3) 246 (22) 107 (19)
Light . . 185(7) 921 (19) 86 (12)

While power of movement and deep sensation, includ-
ing pain, have improved, the area of cutaneous anssthesia
remains the same.

Cold (60° F.) is always felt with more difficulty than
a relatively greater degree of heat (120° F.).

Professor Cattell tlmuuht this observation important,
as it showed the skin to be sensitive to fvmppmtum
when not sensitive to touch.

The perception of pain on deep pressure has reached the
hand, so that to squeeze the ball of the thumb hurts; but
surface sensation is unimproved, and there is no motion
below the elbow. The muscles’ nerves of sensation seem
to have been 1‘{-.lmi1'm1 before those of the skin.

Letter from Mr. K., December 23, 1891 :

“1 took the trmfnnnt every mvl«. consisting of the
application of the galvanic and faradic ¢ urrents alternately.
I also took care to have the arm and shoulder rubbed
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every day. The most important change to be noted is the
devr-lnpmf-nt of the biceps muscle. This muscle has be-
come quite strong, enabling me to support a weight of
fifty pounds suspended from the forearm with the elbow
bent. Of the other museles not one seems to have gained
at all, although I can notice no progression of atrophy.

The t!'l-‘.*{';h and deltoid muscles are totally inert. When
I flex the elbow-joint, only the natural force of gravity
enables me to straighten it again. The ]mnt~. “of the
shoulder, elbow, and wrist are more pliable, the tendons
being u:mtl' 1nz+tn:}d much less than when you saw me.

«T remember you once spoke to me about my being
conscious of the presence of my arm. Now that I have
more use of it involuntarily, as one would move a sound
member, I sometimes (especially if at all excited) seck to
grasp an object with my hand ; T ean raise the hand to
my face without much effort.

“The wrist, like the elbow, I can flex, but cannot ex-
tend except lw relaxing it and allowing it to fall. The
arm used to be what you called ~-,u]u”-l--,mr--,ltl".t‘* It is not
nearly so much so now, and the sensation produced by
rubbing and pinching i is more natural and less painful, T
have not noticed it to be invariably the case, but sometimes,
when any part of' the surface of the body on the left side
over the side, back and shoulder and breast be disturbed,
as by tlf:ln..hnw I have a strange tingling sensation pass
through the entire length of the arm to the end of the
Imgm 8.

“TI think the cirenlation is also improving, although no
pulse can be detected.

“The eolor of the skin is better, the blood not seeming
to stagnate in the hand so as to give it the black-and- blue
appearance it used to assume w hen allowed to ha ng at my
side. Perhaps you will not be displeased to hear that the
successive parboilings you inflicted have left no scars.”

The following extracts from another letter received in
October, 1893, give the condition of the arm to that date:

“The condition differs little from that described nearly
two years ago, except in this respect, that there is an im-
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provement in the circulation, which I think must account
tor the skin’s assuming its natural color, the cessation of
atrophy, the muscles becoming soft, and no longer seeming
to adhere to the bone, A few months ago it was thought
that pulsation could be detected at the wrist, but as the
possibility of such a thing has always been so doubtful I
am bound to believe that it was a mistake.

“ Rubbing of the arm is not so painful as formerly ; the
arm is not unnaturally sensitive to low temperature, and
[ have no difficulty in keeping it warm. When, how-
ever, it is -llilflt‘ll]\ immersed in water, when I {h"u»’ it
from my pocket and it meets the outer air, when I am
preoccupied and a particle, ever so small and light, of
sufficient substance to disturb the position of a hair, drops
upon it, I am elearly conscious of each of these [hcl.[]“‘L&.

“So far as I am able to judge, the nails grow as rupl{]h
as those upon the other hand.

“There is no motion in the wrist or finger other than
an occasional involuntary twitching of the thumb or of
a single finger ; never two at a time. There is no rotary
motion of the {*]lmw which, when bent, can only be ex-
tended by relaxing the lm{,ps, its own grwltatmn bearing
it down.

“The biceps has grown quite large and strong, but the
deltoid gains not at all.”

Remarks.  Etzold! has reported six cases of division of
portions of the brachial plexus in the axilla by sword-
thrusts; in all of them primary sutures were applied.
The course of their improvement was very slow, as in the
present patient; and all of them, like Mr. K., followed
the usual course of gradual better; ing from above down-
ward, the triceps muscle first ‘:.hu'-.nng return of motion.

To t|1(' lication by mistake of a cord of the plexus was
added the effect of the or iginal violent stretching and con-
tuzion when he fell. It is not improbable that a partial
rupture of the nerves took place at the same time that
the artery was torn. Judging from his description of the
accident, it may be t nm:rht that an incomplete luxation

I For details of these cases see p. 219,
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of the humerus was also brought about by the fall, which
reduced itself as he arose to his feet, or else the shock
which he felt, like a snap,” may have been ac tually the
rupturing of ‘the artery and the pouring forth of its con-
tents,

If the former supposition be true, the dislocation might
have bruised the plexus, in which event he was suffering
from stretching, laceration, and contusion of the nerve-
cords ; to these slow compression by the clot and, later,
sudden compression by the ligature were added.

More serious injuries could hardly happen. No pres-
sure-palsies (with the single exception of crutch-palsy)
make very good recoveries. The ones which do worst
are those in which pressure, not necessarily severe, has
been continuous for some hours, as in the case of wrist-
drop from a drunkard’s sleeping on his arm, or hanging it
over some sharp edge which compresses the nerves,

Several cases have been reported of accidents bearing
some resemblance to this. An interesting one, though
somewhat incomplete, is that given by Mr. Mitchell
Banks? |

The patient, a sailor, fell upon his shoulder down a
hatchway. Two months after 'ward, when he was seen,
there was f-c}mpl:,tv loss of motion from the shoulder down-
ward, wasting of the musecles of the shoulder and upper
arm, and no pulse in the ulnar, radial, brachial, or axillary
m*term%.

An exploratory operation was made, and the plexus was
found “torn away bodily from the spinal column and
drageged downward below the axilla, with the exception
of one small cord, which appeared to supply the deltoid
and pectoralis major.” The axillary artery had been in-
jured, and was found at the oper: ation entur-h obliterated.

The state of the eye is not mentioned.

In another case, reported by Hutchinson, like M.

Banks’s patient, a ‘-_ullllill the muscles of the upper extrem-

! In the use of a crutch the pressure is, strictly speaking, not entirely continu-

ous. The weight is taken off as the patient swings the erutich forward, or at
least is lessened

2 Transactions of the International Medieal Congress, 1881, vol. ii, p 443.
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ity, with the exception of the triceps, brachialis anticus,
and coraco-brachialis, were wholly paralyzed, but the elbow
could be flexed and the forearm supinated.

The muscles were atrophied, the hand was cold ; but there
were no other nutritive defects. The pupil on the
injured side was contracted, the eyeball slightly retracted
and smaller,and the opening of the eye dhtmvth narrowed.

Another case is minutely repor ted by Ross.! A young
man, aged nineteen years, was caught by the left arm in
the atmp of a revolving “]1("{'] lifted from the ground
and thrown down unconscious. All the museles of the
hand, forearm and arm, and the sternal portion of the
Pu'tum}h major, were lmmh zed and atrophied when Dr.
Ross first saw the patient, nine months after.

The clavicular portion of the pectoralis major, the pec-
toralis minor, the external and internal rotators of the
humeruos, and the latissimus dorsi were uninjured.

The area supplied by the intercosto-humeral nerve
on the inner surface of the arm, and the communi-
cating branch from the fourth nerve to the brachial plexus,
and some portions of the areas supplied by the cervical
plexus, were sensitive. The left pupil was somewhat
contracted, the palpebral opening diminished, and the
cornea flattened.

In Mr. K., in spite of the very slow increase of power in
the ann-nur:-vlu the restored circulation and the bettered
nutrition of the skin may be considered to warrant the
opinion that some useful degree of motion may yet be
oained in the forearm and h: md and the case teaches how
]lf*lﬁlwti nt treatment should lm since improvement can
continue even so late as has here happened.

Case XLV. Gunshot-wound of face, nose, and neck ;
olorrheea, deafness, hemiplegia, pmt-pum{:;tic chorea. (From
Pension Office Reports.)—S. E. P., Co. A, 9th Maine,
was wounded at Petersburg, July,1864,in his twe nty _third
year, by a ball which entered beside the nose just below

1 British Medical Journal, May b, 1853, p 863,
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the inner canthus of the left eye, and passed downward
and backward to lodge deep in the right side of the neck,
behind the earotid artery and about on a level with the
anterior border of the upper third of the sterno-cleido-
mastoid musele. It passed through the nasal septum and
the turbinated bones. A constant irritating discharge from
the nose resulted, with complete right deathess, inability to
turn the head to the right or to flex and extend it. There
was constant pain in the head.

He was examined in September, 1875. ¢ His respiration
is 27 per minute, his pulse 105. There 1s a tumor over
the seat of the ball as large as an English walnut, which
seems to obstruet the external carotid artery, and is too
tender to bear any manipulation. The nasal process of
the left superior maxillary bone is carious, there 1s con-
stant discharge of fetid pus from the left nostril, otorrheea
on the right side, and entire deafness in that ear. He is
completely broken down by the pain and irritation, and
can scarcely remember his own name. He is recovering
from an attack of typhlitis.”

In 1876 the patient had an attack of right-sided hemi-
plegia, of which no details are obtainable. When seen in
that year there was no facial paralysis, the tongue pro-
truded straight, but his utterance was thick and indistinet.

Both the leg and arm of the right side were in constant
movement, very feeble and poorly controlled by the will,
a post-paralytic chorea. There was much mental impair-
ment, and the opinion was expressed that he would soon
die. He was, however, still alive when the last examina-
tion was made, in August 1890, but presented a melancholy
appearance. He was then forty-nine years of age, weighed
180 pounds, height 6 feet, pulse 96, temperature 98.5°,
respiration 30,

“The man has a large, powerful frame, and is in the
prime of life ; but he is weak, tremulous, and feeble. He
has an uncertain gait, and sits drooped over with both
hands clasped and held between his knees to keep him from
violent trembling, which is constant if his limbs are not
supported. His head is fixed, slightly inclined forward,

9



182 INJURIES OF NERVES.,

ansing him to look downward all the time. The ball is
lodged against the petrous portion of the right temporal
hurw* from this point there-is now a long sinus opening
at its lower end just above the inner end of the claviele,
and discharging foul-smelling pus. There is uulmﬂh
dead bone at upper end of the sinus, which for many years
discharged through external meatus; but this is now (*l{l‘-}{_‘d
and all the disc llll;,t comes down the sinus. He has a very
ageravated naso-pharyngeal catarrh, de pvmlr}nt upon the
wound, and a very fetid breath. I[I%tﬂl'l"‘lﬂ.‘ is badly coated.
Lungs normal. The heart’s action is ]clpli_]. and irregu-
lar, but there is no valvular lesion, and the disturbance
is due, in our opinion, to the i 1|1]|11 v to the nervous system,
.'\h-:lcmmml organs normal in size and functions. Sensa-
tion in upper extremities, trunk, and lower extremities
diminished one-half. Reflexes normal.  Eyesight dimin-
ished : vision of right eye, 8/16 ; vision of left eyve, 8/16,
Snellen  Hearing of left ear 1/36 11;_}]1t ear 3/36, wate h- test.
He protrudes his tongue in a tre llllllUll‘S manner ; his mind
is dull and slow: his upemh stammering and lmltinw- his
whole appearance is that of profound {h-]m tion and indiffer-
ence to external surroundings. He has no grip at all in
his right hand, and in his left ‘hand about one-third normal.
He can neither dress nor undress himself.”
The case is only interesting as an extraordinary example
of the endurance for thirty years of conditions due to a
wound such as is usually early fatal,

Case XLVI. Buckshot through left side of larnyx and
neck ; tracheotomy ; late weakness of right arm ; absence of
sweat on right face, neck, and arm ; sensitiveness to heat.—
Captain J. S., 53d Pennsylvania, aged twenty-four vears,
was admitted July 5, 1863, to Jarvis Hospital, Baltimore.
Dr. Dewitt . Peters, the surgeon in charge, reported the
ease as follows :

The patient states that on July 2, 1863, during the
charge of the Second Corps thmug.\ll the wheat field at
Gettysburg, he received a wound of the neck which bled so
profusely that he had to be carried to the rear, where
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simple dressings were applied. The hemorrhage continued
for some time, and finally stopped of its own accord. He
was sent with other wounded to Baltimore, and finally to
the Jarvis Hospital.

July 5th, 9 ;’i M., his case was examined by the attending
surgeon, who found him br ight, breathing easy, pulse 96,
and able to converse mthuut {llﬂlLll]t\ There was no
excessive swelling about the neck, and the wound had
closed and no em])h\ sema existed.

The patient informed the surgeon that for two days air
had escaped from the wound at cuwh malu ation, but now
it had entirely closed. The wound is ‘-:Hp{‘.i[}*:{_‘{l to have
been made ln* a single buckshot. It is located over the
centre of the left i}hh‘ of the thyroid cartilage. The scar
is about one-quarter of an inch in length, and the course
of the missile directly backward. W ]11:-1{.- the shot lodged
could not be ascert: unfcd but it must have passed t]]l(lllﬂ"]l
the larnyx. The pdtmnt’a symptoms after ndmlfs-:.mu
to the l]ﬂ‘-:l]ltﬂl soon became alarming. He fell asleep
in a sitting posture, and his {1npnm¢ was most marked.
At 12 M. his pulse had increased to 116 per minute, and
his breathing was most labored. The patient’s chest and
face were covered with a cold perspiration, and his expres-
sion was exceedingly anxious. The symptoms indicated
that the officer was in a critical (un(htmn and active
steps were demanded to save his life.

The swelling and cedema around the seat of the injury,
both 111t{~1'1nlh' and externally, were rapidly on the
increase : empht'qmn.l had set in and extended down the
chest, e%lmemallx' on the left side, as far as the false ribs.
A consultation’ was held, and it was decided to perform
tracheotomy. A ‘Stlﬂ.lﬂ'llt incision, commencing over the
cricoid cartilage, was carried dmx nward in the median
line for about one and a half inches through the integu-
ment. The thyroid gland was mlmaeﬂ fmtl found ”l('ﬂ.th
distended and infiltrated with air and bloody serum, as
indeed were all the tissues. By carefully dlmeutmw the
parts on a grooved director t]u:. lower edtm of the m*unul
cartilage and the upper ring of the trachea were finally
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reached. A grooved tenaculum was hooked through the
trachea just below the cricoid cartilage and held by an assist-
ant, with the handle resting on the patient’s chin. A narrow
sharp-pointed knife guided by the groove of the tenaculum
was then inserted to perforate the trachea, which, owing
to its unusual thickness, caused considerable impediment
at the first attempt. The length of the blade passed out
of sight without accomplishing the object, and the patient
uttered a complaint of too much pressure. The tenaculum
was still steadily held while further dissections and enlarge-
ment of the incisions were made.

The second attempt proved less difficult, and was 1imme-
diately followed by the escape of a bubble of air. The
fresh wound was cleansed, and through the opening a
narrow knife was passed and carried downward and for-
ward until at least three rings of the trachea had been
divided. Very little blood escaped into the trachea, and
one or two explosive efforts cleared it of these small clots
and a quantity of tough mucus. The patient breathed
asily throngh the opening.

The operation was completed by introducing a large-
sized Dessault’s tube, which was properly retained in posi-
tion in the usual manner. No ligatures were required,
and the amount of blood lost was very insignificant.

The relief experienced by the patient was instantane-
ous, and a change for the better of all his alarming symp-
toms was immediately noticed. His pulse fell to 96, and
he was soon enjoying a pleasant sleep.

Gth. The patient’s condition is much improved ; the
swelling is subsiding, and the wounds look healthy. The
treatment consists in keeping the patient quiet, giving him
flaxseed tea to drink and lignid nourishment.

9th. Improvement continued, and, as the swelling ot
the neck had entirely disappeared, the tube was removed.
He was watched closely, and on the following day he
commenced to breathe easily through the natural passages.

18th. Wounds almost healed. The patient walks
about, and his voice is as strong as ever. Being anxious
to return home, he was discharged cured.



MISCELLANEOUS CASES, 185

Personally examined, 1890. Notes also by Dr. A.
Parish, Flemington, N. J.

Measurements: Right arm at level of armpit, 12}
inches ; left arm at level of armpit, 122 inches. Eight
inches from acromion proeess around the arm: right, 12}
inches ; left, 121 inches. (The patient ig right-handed.)
Both forearms 10} inches.

No difference noticed in the consistency of the muscles
to the touch, but the grip is.very feeble on the right side.
Certain positions, which he could not deseribe, and which
I was not able to find by experiment, give a sudden shock
down the right arm like that from a battery. Usually
these are postures in which he is leaning back, neck
stretched, and head somewhat back, as, for instance, in a
barber’s chair. Sometimes sharp rotary movements of
the head cause a similar pain.

As he moves his right arm up there is scarcely any of
the usual cavity of the armpit under the right arm.
From under this arm extends across the side a dark, red-
dish spot of a congested appearance, which he describes as
permanent.

Sensation is dull to touch and pain from the origin of
the deltoid down the right arm. He does not distin-
guish two points at one and a half inches on the arm.
The back of the shoulder and of the arm is a shade worse
in this respect than the front.

He differentiates heat and cold perfectly, but with a
little delay on the right arm as compared with the left.
The musele-jerks are noticeably sharp and quick in the
right arm and forearm. The skin, except for the reddish
spot mentioned, does not differ on the two sides.

The patient states that he has never sweated on the right
neck, face, and right half of head since the injury, but that
he sweats excessively on the opposite half of the body,
neck, and face. Sometimes, when very hot, there is a mere
dampness of the surface of the right side. There is no
difference in this respect between the two hands. The
salivary secretion is not affected. The temperature is the
‘same on both sides. Speech is not affected, although the

I
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wound of the trachea has resulted in a partial stricture
which causes some trouble in breathing on active exercise.
Colds are apt to cause persistent hoarseness. He has a
chronie pharyngitis and post-nasal catarrh. The hearing
is decidedly less acute in the right ear than in the left.

No alteration of vision or unusual changes in the retinal
vessels or optie nerves could be found.

Remarks. No examination of the eyes was made early,
and this is of moment. Now, there is no pupillary (']mnn‘e*
but even in the most certain cases of wound of the sym-
pathetic nerve the eve-change is apt not to be pﬂ'lmumnt
The altered ]rfn'-m]nun al state as to sweating lends proba-
hﬂih' to the idea of lesion of this nerve. Yet several

ases of slight nerve-injury are here reported in which loss
uf this secretion followed upon lesions remote from the
sympathetic. The patient says the right arm was weak
from the time of the wound, but gave no pain and dis-
played no changed HL‘I]HIiH]ltT If this be s0, how shall
we explain the present feebleness of the right arm and its
other changes? If there had been also an injury of the
nerves, w hich at the larynx level and below it run together
to make the brachial llll'Kll‘h there should have been
some early or immediate pain or localized loss of arm-
power. None was noticed, and for a long while there was
only a simple general failure of power in the right arm.
[t seems unhlu:h' that this could have been a reflex from
so slight an impression as a single buckshot would make ;
and still the case reminds one of the far graver lesion in
Admiral Stembel’s case related in Injuries of Nerves, p.
173.

The case leaves much to the imagination. The obvious
suggestion in reading the history is that the sympathetic
nerve was wounded, Yet this, on further examination,
seems very doubtful, for how could one buckshot passing
backward through the left side of the larynx injure the
right sympathetic nerve? As to this point we have the
minute statements of the original hospital report, and as
to the later changes it should be said that the witness is
a oood one, and his statements entitled to absolute belief.



MISCELLANEOIUIS CASES. 187

Case X LVIIL.—Gunshot-wound of right wrist ; amputa-
tion ; choreal affection of forearm and shoulder continwing
many years; health otherwise perfect ; insanity and death.
(Case 68, Injuries of Nerves.)—Colonel J. GG, P, aged forty-
one years, 139th Pennsylvania. The patient’s family his-
tory was gund, and his personal health excellent up to June
3,1864, when he received a heay y bullet through his right
wrist, “He became at once &.uwuldrh' ﬂ\c*ltml,mul folt as
if he were crazed . . . . “he ran along the line of
his regiment, only half-conscious, until he fell senseless.
; S T}l' i”halnu surgeon of the regiment, am-
[mtzltmi his forearm at the junction of the lower and
middle thirds. . . . The patient continued in active
service while the wound healed. This process was over
about September 20, 1864 At this time the spasmodic
motion of the stump was first noticed, and within a month
extended to all the museles of the forearm, except the ex-
tensor group, and in another month it attacked the biceps,
triceps, and deltoid. Various treatments were all unsnc-
cessful, though for a few days after the dissecting out of a
large ]hu‘t of the cicatrix of the stump the motion was less,

In March, 1865, the condition was as follows: *The
forearm is mm*wmih in motion, the museles quivering in
a singular manner, night and -:]fu' ulmt]wrm]ﬂ*p or awake,
Every twenty seconds or oftencr the forearm is suddenly
flexed, and more rarvely the arm is thrown across the chest
by the pectoral group, or upward and outward by the
deltoid.  These movements are beginning to involve the
trunk and neck muscles of the l‘lﬂ‘ht side. They are
increased by attention, and controlled during rnlunﬁrr
motion, as in ordinary chorea, but recur the ‘moment the
effort to stop them ceases. No faticue is felt, the stump is
In no w ay unhealthy, there is no tenderness in the nerve-
tracks.”

The patient knew of only one occasion when the arm
had ceased to move, which was while, during the battle of
Cedar Mountain, his regiment was cut off, when, for two
or three hours of suspense and hard hwhtmﬂ* before they
made their way out, the stump hung motionless by his side.
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He was severely wounded again in March, 1865, and
while insensible the twite hing L*m]tumcd as lhlhll L:-ut s00n
after the movements grew snmllm his general ]u}'ﬂth im-
proved, and though the chor ea I]{'\{‘I‘ ceased entirely, he
led an active and useful life as one of the legal officers of
his county after his return, upon the conclusion of the war,
until 1879-80. At that time mental derangement hﬂgﬂn
as the result of trouble with an estate for which he had
been made assignee in bankruptey.

The progress S of the insanity was slow and gradual. He
suffered from pain in the atuml] of the lost arm and from
twitching of’ the muscles. He continued usually rational,
but at times he threatened the lives of his family, and once
attempted to commit suicide. He was ‘u]lulttcd to an
imsane asylum, and the asylum physician’s report made on
February 1, 1880, says: “Patient has been very restless
ever since his admission ; on foot most of the time, walking
about the room or the hall. His appetite is not g g}nd, nor
does he sleep well at night. Complains of being sick, but
will not say in what manner. He avoids talking and ap-
pears to be in great mental distress.”

June 6, 1880, More restless ; groans most of the time.
Wants opium to kill himself. Shows aversion to his wife
and children. General health excellent.

August 31, 1881.  Gradually refused food, finally took
only 1111]|~.-]n|m-11, upon which he lived for : several weeks.
Died to-day, from exhaustion.

Remarks. The notes of the patient’s state while in the
asylum say nothing of the stump or of twitching in its
muscles.  The 111-:u]1t1 oradual exhaustion, and death
cannot, in the absence Ui all plwuu‘\l t‘mnmﬂtmn be
related in any way to the original injury or to the disease
of the stump. Up to the time when he was admitted to
the asylum the movements of the stump continued, though
less severe than at first.

Case XLVIIL  Crush of thumb ; amputation ; bruise
of stump ; sequent tremor of right hand, forearm, arm, and
of adductor muscles of right thigh, with periodic eontraction
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of toes of right fool—DM. Q., aged forty years, comes of
long-lived ancestry, grandfather living to one hundred
years of age, great- gl‘dl}dﬁﬂhﬂ to my_}ht'q,. vears, and grand-
mother to nm{-h--sm. Father died in Cuba of yellow
fever, mother of influenza ; four brothers living, all large,
hemti. men,

>atient was married at twenty-two, and has two healthy
children. His wife has had no miscarriages. He denies
venereal disease other than {r‘t}nm*t*lnm, from which there
were no b{‘i]llt‘hﬁ. No exeesses in drink, ete.

He began “braking”™ on a railroad at sixteen years of age,
and kept it up antil right thumb was split open thlmlnh
the ungular phalanx while coupling cars. The end of
right thumb was at once amputated through articulation
of the second and ungular phalanges. T he wound seemed
unusually painful and irritable at the time of accident, but
quieted down after amputation somewhat, and he continued
his work very soon. Seven weeks after the original acei-
dent, however, he struck the stump while at work. This
ln*-udlwtd much irritation. The stump became red and
swollen, but did not suppurate, healing rapidly under rest
and use of ung. zinci oxid. He then continued to work
as a brakeman, the stump not giving him any trouble, but he
says “it was a little sensitive.” He was not nervous, and
his general health was good.

In January, 1890, he obtained a position as policeman.
In December of that yvear he slipped and fell, his right
arm and hand being thrown back to catch himself. He
states that the thumb-stump struck the ground. It was
quite painful at the time, but did not swell much, remain-
ing however tender to touch in line of scar of amputation
transversely across end of dorsal surface. Did not go off
duty, not Immﬂ' injured in any other respect. The scar
remained red and congested for two or three weeks. There
was no suppuration pl'mhl-?ed the slight swelling soon dis-
appearing. (The stump has contin ued more or less tender
to present date of examination, March 16, 189—1}

About three weeks after the fall referred to in Decem-
ber, 1890, the interesting feature of the case presented itself.

g'ﬂ'
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The ti][”lll]‘-‘ﬁt““ll} became the seat of a coarse tremor ; not
at first continuous, but made worse by any slight injury
or excitement. This was not painful, and w ould always
quiet down with rest, as when he retired at night. The
stump began to have a subjective sense of warmth in its
tip end.  Very soon (in two or three weeks) the index-
finger of right hand also became the seat of tremor
(\nﬂlmnt the feeling of u.nmlh) and lllHil{'l](‘{‘(l by like
conditions of qumtuﬂv but made to shake more vio-
lently and rapidly by excitement. It seemed also that
at times when the right arm hung limp by his side (i. e.,
when volition and volunt: 'y motion were absent), especially
if he was exhausted from long work, the two digits f-;-htmL
more. Later a peenliar rhythmical ln and-fro rotation in
supination and pronation would at times appear. This
lasted a short time only. Then there came a general
tremor of hand and forearm.

The patient came under the care of Dr. Guy Hinsdale,
who vmluultml mth Dr. S. Weir Mitchell in June 1891,
all therapeunsis having been of no avail. At this time he
had been compelled to resign his position on account of
the tremor in right hand and arm. He had also become
generally nervous,  The thumb-sear was a little tender.
" On June 7 7, 1892, patient was admitted to the Surgical
Ward of Pr{-wln te l‘ldll Hospital, where Dr. H. R. W Thar-
ton excised “tissues of end of stump and resected the end
of the bone.”  This was followed by marked diminution in
the hand-tremor for a few weeks only, the tremor again
increasing, and on July 12, 1892, Dr. Wharton stretched
the median and ulnar m*rws:. in the right forearm above the
wrist. After this operation the tremor entirely disappeared
for some time, but gradually returned, and has increased
in extent ever since. Some two months after he was dis-
charged from the ward after this second operation he
began to notice a tremulous condition of the adduetor mus-
cles of the richt thigh, especially when sitting quiet. He
observed soon after this that when he was about to bri ing
his right foot forward in walking the toes would be drawn
down in tonic flexion, at first slight, but gradually assum-
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ing more of spastic “ hammer-toe” position. This symp-
tom would also develop when reaching upward, as to a
shelf. There was no tenderness of spine nor along any
nerve-trunks, and he had no pain,

The symptoms have made slow progress since. The
man is now keeping a small grocery-store, and does ordi-
nary chores, using the left hand mostly for fine work (on
account of tremor in right), although he is quite as strong
in right arm as in left one. Um'umbnt% in the right are,
of course, less well co-ordinated.

Status presens.  Fairly good physiqne, dark hair and
eves. Rather nervous, {lt‘}‘!l‘{‘ﬁ%t‘d countenance. Sexual
powers preserved. There is no tenderness or deformity
of spine, and no tenderness anywhere excepting over old
stump-scar, which is slightly sensitive to external stimuli.
The cicatrices of the old amputation of thumb, of the subse-
quent excisions, and of the nerve-stretchings appear healthy.
Sensation to touch, pain, and thermal sense same as in left
hand, and normal. Little hyperwesthesia over scars. No
neuroma found. There is a fine tremor of all fingers of
richt hand, probably a little more in thumb-stump. The
forearm is also, but to a less degree, tremulous. No in-
voluntary qu]mmtum or ]‘11‘{}[]dt1-:}[1 movements are now
observed, The right upper arm trembles a little. To
held the right arm out horizontally in front, then slowly
abduet it, causes a more choreiform spastic movement of
right forearm, as though the ulnar nerve was thus
stretched and irritated ; but it is not made worse by press-
ing over the right ulnar nerve at elbow. He uses a cane
when walking, with either hand indiscr iminately.

Circumference of arm around biceps: R., 11} inches ;
[.., 11} inches. Cirenmference of forearms: R., 11 111{*]1{%'
L., 12 inches. Circumference at wrists: R., 7 inches ; L.J

[ inches. Grasp good, both sides about equal.

There is some deltoid wasting. Can move arm in all
directions, but there is some inco-ordination, and it soon
tires. No tremor of deltoid or trunk muscles secen.
Tongue protruded straight and not tremulous. Trunk-
muscles are quiet.
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His gait is curious : he throws spinal column far back in
effort to bring right foot forward. There is a tendency to
thmtmn of the : anterior ¢ eroup of the right leg and thi gh,
with the opposite condition (of imnmhj m thL posterior
group of muscles. Gait is very slow. Tires easily. While
sitting there can be seen and felt a fine tremor of the
adductor muscles of the right thigh. Station is good.
Knee-jerk + on both sides, more on ]"1“‘]lt where there is
also an attempt at clonus. No sensory disturbance any-
where. No tremor on left side of lmdv Circumference
of right thigh at gluteal fold, 22 inches ; left, 221 inches.

\luh[]LJLrixs —|— on right arm and ]{-ﬂ' Elbow jerk -+
on right. All organs seem normal.

Pupils ]D‘Sp(lll(l normally to light and accommodation.
The patient states that except for the spastic difficulty with
the leg he is in every way improved in the last two or
three months.

Remarks. While the evidence of ascending neuritis in
this case is by no means complete, vet the supposition of
its presence is more permissible than in the next ecase.
The repeated injuries of the stump, its tenderness, the
improvement which resulted first from excision of the end
of the stump, and then from nerve- qtri't(*hing, all point to
neural inflammation. The change is probably of the
slowest selerotic kind, and has finally affected al]ght]v the
spinal cord, apparently progressing down the spine and
not up. The extent of disease in the cord in this case
must have been very slight, as the knee-jerk is very little
affected ; there is no ankle-clonus, and the movements of
the leg are perfect with the exception of the slight spastie
tuudulm in the right leg.

A case in 1*.]11{*]1, seven years after amputation, choreic
motion began in the stump of the amputated leg, gradu-
ally =~p:(=:l¢lnur upward until the arm of the same side was
affected, I know only as quoted by Nepveu in Revue de
(Jmm*_r;m, 1881. It is said to have followed upon net-
algia of the stump.  Perhaps for neuralgia we may read
neuritis. The patient is reported to have died as a result
of exhaunstion from generalized convulsions.



MISCELLANEOUS CASES. 193

Jase XLIX. Long-suppurating gunshot-wound of
forearm ; final amputation of member ; generalized tremor,
u:m'st in shoulder-stump ; also a less-marked general tremor.

I. D., aged fifty-three years, 61st Pennsylvania. First
wpnrtﬂl at Dr. S. Weir Mitchell’s clinic at the In-
firmary for Nervous Diseases, June 5, 1891, when the
following notes were made: His family history was
negative. He 1z a widower; two children. Denies
syphilis. Wife never had a miscarriage, but developed
locomotor ataxia, and was treated for a time at this
clinie, dying in 188[} ’atient has always been a tem-
perate man, and never had any serious illness up to
time of mm*t of present trouble. In 11)1 il, 1862
during service in the Peninsular campaign, he was
wounded in the right forearm, two inches below the elbow.
Wound closed and reopened at intervals , discharging pus
and pieces of bone, for over twenty vua 1500 B nm]lr the

rm became so painful and utterly useless it was ampu-
t*’LtL‘Ll through the anatomical neck of the humerus by
Dr. John f‘hh]miat Jr., at the University Hospital, in
1886.

About eight months after amputation he began to
have a coarse tremor of the stump, which has progres-
sively inereased. DPreviously there had been oceasional
attacks of twitching, but not long continued. The move-
ment, at first ]Pl‘i\i‘ became steadily more clonie in its
character ; in the beginning it resulted usnally from any
em:tenmnt, after a few minutes affecting the whole right
side of the body, but in a less deurve than the ﬁtll]l]])
and ahmll(lm*-muu les.  During the continuance of these
paroxysms of twitching a pl‘lLng sensation was felt in
the arm. The right leg in turn became weakened after
one specially severe paroxysm. (The patient’s first state-
ment was that the tremor had begun long before the
amputation, and that even the face had shared in the
movement ; but he afterward corrected this to the above
history, &ﬂ.\mtr that he had made a mistake in the time
and order of the symptoms. )

This state has continued, with remissions and exacerba-
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tions, up to the present time (June, 1891).  He complains,
also, u{ tremor of' head, body, left arm, and right leg, all
of the characteristic type of Parkinson’s disease. Excite-
ment greatly inereases all movements. He says bromides
formerly quieted them. Has pain in stump at change of
weather ; worse at night. Is losing the sense of presence
of fingers, which was very vivid for several years after
amputation. Says the stump feels numb. Irritation of
the cicatrix increases the coarse tremor.

tramination, 1891. On removing artificial arm the
right shoulder and stump are seen in rapid clonic move-
ment, easily controlled by firm pressure. Cannot stop it
by volition. Striking pectoral muscle of right side sets
up the clonie movement. The clonus seems mainly con-
fined to the pectorals, but there is motion in the rhomboid
and latissimus dorsi. The h[‘l[lllldl' muscles are wasted on
this side.  Elbow-jerk left side, 4 . I\.[H_'{‘-](’l'l\ + -+
no ankle-clonus. “wtlzlxmw for knee- -jerk also increases
clonic arm-movement. When ordered todo a co-ordinate
act with left hand, the tremor momentarily ceases, but
simple physical e }m' increases it.  The slight head, arm,
and leg tremors are not much affected by Tocal stimulus
of the parts.  No tremor of tongue can be detected.

Patient was not seen again until two and a half years
later, when the following was noted, February 23, 1894 ;
The man is thin. There is general tremor of l]{*ud left
arm, and lower extremities, very much interfering il
locomotion. In addition the stump iz in violent clonice tre-
mor, the region of the pectoralis major muscle of the right
side humnr specially active pn]lmu‘ the stump and shoulder
forward at each contraction. The tremor ceases almost
entirely for a brief time when the mind is diverted. There
is no corresponding tremor of opposite side. The stump’s
motion cannot be controlled by volition.  When in bed and
lying on the stump the tremor ceases a little. The head
becomes quiet by rest in bed, but the right leg trembles
about the same as when up. There is a numb ﬂ“L’]ll]U' o1
the whole right side of body ; none on left side There

-

is a burning in the lost arm, from which the right-sided
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parzesthesia seems fo radiate, and where the injury existed
there is a sensation “as of the crawling of worms over
part.”

Percussion on the parts about the stump inereases the
tremor. Sensation is impaired all over the body. Patellar
reflex exaggerated both right and left.  No ankle-clonus.
The muscles are e greatly wasted on right chest and shoulder.
There is no wasting in right leg, the part next most in-
volved.

In addition the man complains of vertigo; ¢ things
seem to move away from him.” There is occasional pain
in the right tmnpm' al region, during exacerbations of
which vertigo is worse.  Appetite capricions. Feels gen-
erally miserable and bruised, as though he had been ﬂntmv-:l

Remarks. A number of cases are recorded of tremor
following amputation, and some have been noted in which
the apdalmu]u- movements extended fo other parts, as here
and in XLVIIL. It is remarkable that there is not in
this, as there is in the latter case, any evidence of the
presence of a neuritis.  The [':Ilh'*-lll]llt\' of a neuritis
ascending from the nerve in the stump and affecting the
spinal cord is to be considered in such cases, but the
most careful examination of the man does not indicate
any such trouble; the diffienlty has a more obscure origin.
[ndeed, there has not even been neuralgia of the stump;
and although the wound, by repe ated suppuration, became
a factor in t]{:pwmmw the man’s ceneral condition, it was
never excessively painful in the way that a neuritis would
have been painfull.

Case L. Liquefactive neerosis of soft parts and bones of
the fingers as « late result of section of the median nerve ;
amputation ; entire absence of nerve elements from the rem-
nant of the median trunk.—The following very interesting
and extraordinary case is abstracted from a paper in the
Jowrnal of I“aﬂmmqy and Baeteriology, by Dr. Joseph
Griffiths, of the University of Cambridge. The patient,
an Essex laborer, fifteen years hefore he was seen by Dr.
Griffiths, had his left arm aught above the elbow in a
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chaff-cutting machine, and cut into the bone on the inner
side. The hand became at once numbed and useless, and
after five months the fingers, hand, thumb, and forearm
were still powerless  About one year after the accident a
slight degree of feeling had returned to the skin of the
hand. Three 1&113{1&{*1 the accident the tip of the middle
finger began to fester and ulcerate, the nail dropping off
and the end of the finger dlf—-ﬂppmlmw bit by bit without
the coming away of the end of the bone or any obvious
slonghing of the soft parts. The same process followed
later in the index- finger. The activity of the uleeration
was much worse in the cold season, and seemed to cease
completely during warm weather,

A painless necrosis of soft parts, tendons, and bones
finally removed the distal portions of both index and
middle fingers. Flexion of the ring and little fingers be-
gan six or seven years after the accident, and gradually
increased with some pain. The end of the thumb began
to uleerate thirteen years after the accident, and continued
to do so up to the time of examination. He suffered so
much from pain in the ring and little fingers and from
the ulcerations, and the he and was so useless, that it was,
at his own request, removed in his seventy-third year b}f
Sir George Humphry.

The hand and forearm were much w asted, the muscles
being greatly atrophied. The ring and little ﬁngu‘ﬂ showed
beginning uleeration on the extensor surfaces of the ter-
minal joints. The pulp and a small portion of the terminal
phalanx of the thumb were also destroyed, and the nail had
thickened and curved over the end. The skin of the whole
hand was thin and shiny. There were limited flexion and
extension at the wrist, slight flexion, extension, and adduc-
tion of the thumb. Sensation was defective over the whole
hand, but there was no complete anzesthesia nor any very
definite limitations of sensation. The scar of the original
injury was just above the inner condyle of the hummua,
and two to three inches in length. The brachial artery
could be traced above the sear, but could not be felt below.

On examination of the member when removed the bones
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were found very little changed, except where they had
been affected by the ulceration. The second ph: 11L111;._-;v~ of
the index and middle fingers were represented by cones
of about one-third of an inch in length, with perfectly
smooth and well-healed surfaces. The terminal phalanges
had entirely dlunplwauﬂ and the greater part of the
second ones. The phalanges of the ring and little fingers
were more delicate than natural. The remainder of the
bones were healthy. The median nerve measured but
one-sixth of an inch in diameter at the wrist. The fine,
glistening surface of the normal nerve had entirely dis-
appeared, and it looked like a firm, whitish cord.  The
microscope showed no trace of medullated or non-medul-
lated fibres, the nerve-trunk apparently consisting  of
nothing but fibrous connective tissue. The ulnar nerve
was about of a natural size, surrounded by fat, like the
median, and had lost its smooth and 'Tll*-v-t(,'llllll-'" surface,
The peri- and endo-neurium were found much increased
upon microscopic examination, dense, fibrous, and the
nerve-fibres were in various stages of atrophy, many
having quite disappeared.

[n the skin of the hand the changes noted microscopie-
ally were interesting.  Where the skin was thin and tightly
adherent the subentaneous adipose tissue had entirvely dis-
appeared and was replaced by fibrous connective and vellow
elastic tissue. The true skin was t]uvlmuec], and also con-
tained an unusual number of yellow elastic fibres. The
epidermis was thinner than natural, but presented no
morbid changes. The musecles showed different degrees
of atrophy; the abductor, opponens, and the median half
of the flexor brevis pn]hus were very pale, tough, and
fibrous. The muscles supplied by the ulnar nerve were
wasted also, but to a less degree. Microscopie study of
one of the median muscles proved the muscle-fibres to have
been largely substituted by dense, wavy, fibrous connective
tissue. lhel' e was no evidence nf' htt\ disintegration.

Remarks. This very curious case is quoted as illustra-
tive of some points of importance, and it is interesting
to compare the changes in the two nerves of the involved
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region. The median, which had been separated in the
:tw-ul(nt, and had, of course, never reunited, had no sem-
blance of nervous tissue left in it substance. The ulnar,
on the other hand, had apparently suffered a sclerotic
change ; the connective tissue of the trunk was much
increased at the expense of the fibres. It seems fo have
been difficult to obtain from the patient any accurate
account of the state of sensation in the hand, and a degree -
of loss of sensation existed which could h}' no means be
accounted for by the division of the median nerve alone.
The nutritive changes could not have been, as Mr. Bowlby
has :ne;u:{*stvd for his case,' the result of the extensive
injuries to which a surface lac king sensitiveness is 8o
oreatly exposed; indeed, even in ‘the case which Mr.
I:-m*.lln' reports with this suggestion, he says that the
ulceration continued no matter how carefully the hand
was protected. The kind of lh*.-‘trut.'tlw process is inter-
esting—a “liquefactive necrosis,” as Dr. Griffiths calls it,
not d(*f'ﬂlll]hllln'll by much mﬂamnmtlun but preceded lw
transformation of the connective t;:—-:-uf;s including the
tendon and bone, into granular tissue, which oradually
liguefied and esc: l[l[‘(] as a Serous, ‘qmm-pmulent bloody
fluid. Nothing is said of the state of the arteries supplying
the hand ; but no process of slow gangrene from stoppage
of an artery could have pursued such a course as this, and
the determining factor in the trouble may reasonably be
supposed to be the withdrawal of all trophie control, since
there appears to have been no injury, no suspicion of gan-
orene, and nothing like frostbite or other exciting causes.

Case LI. Glass-cut of branches of median nerve in
palin ; ancesthesia of thumb, forefinger, and part of middle
finger, gradually lessening ; newrolomy ; newrectomy ; hyper-
wsthesia of cicatriv, anwsthesia of forefinger ; atrophy of
tissues of finger ; trophic changes ; great improvement. ( Trans.
of College of Physicians of Phila., 1876.)—Bella H., aged
seventeen years, applied at Dr. Wharton Sinkler’s (‘]lt‘llL,

1 Bowlby on Injuries of Nerves,
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in the Orthopedic Hospital and Infirmary for Nervous
Diseases, April 23, 1876, giving the following history :
On Febroary 11, 1876, : she fell with a bottle in her hand,
breaking the bottle and running one of the fragments into
the ]mlm of her right hand. Free hemorrhage followed.
She perceived a numbness in the hand at once, “and noticed
that the dressing of the wound gave no pain. The hand
and arm ached for two days, movement or touch caused
sharp pain in all the hnum'.:, but this gradually became
confined to the thumb, index and middle fingers. For
one week there was mmplvtr- ansesthesia of the thumb,
index and radial side of middle finger, but the thumb
and middle finger soon improved in this respect. The
only loss of motion was of flexion nf the forefinger.

The wound was treated by Dr. . B. Nanc rede at the
Episcopal I[ﬂ-—:pltﬂ.] and lm'ﬂenl re: u]llx' One week after
complete cicatrization a © water blister” appeared on the
forefinger, and involved the whole of it, except the dorsum
of the first phalanx. She says the f'l]'l""l'.‘l‘ looked as if it
had been dipped in boiling water. The epidermis was
removed, and the nail l:unn found loose was mostly lL-
moved also. The raw surface healed very badly, and i
was five or six weeks before the skin was re-formed.

The cicatrix of the cut became extremely sensitive to
touch, and there was great pain on movement.

FEaamined, April 23, 1876. A cicatrix runs obliquely
upward and outward across the palm, beginning one and
one-half inches from the middle of the first metac arpal
bone. The forefinger on the injured side tapers unusunal Iy
toward the end. The skin of this finger is shiny and of
a mottled purplish hue. The nail is shorter than that of
the other side, ridgy, thickened, and partially detached
from the end of the finger. The skin on the radial side of
the middle finger is mottled and discolored in the same w ay,
although to a less degree.

Motion. The movements of the last three fingers are per-
fect. Tn the index-finger extension is good ; the first pha-
lanx can be partly flex ml but the last two not at all. The
thumb is somewhat drawn across the palm, and, although
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it can be flexed and extended, these movements are limited
by the pain which they cause. The median thumb-mus-
cles respond to electrical stimulation of the main nerve in
the forearm.

Sensation. Slight pressure over the median nerve at
the wrist, or at the bend of the elbow, causes pain in
the cicatrix. At the wrist deep pressure causes pain as
far as the first joint of the index-finger, but not in the
thumb. There is seldom much pain in the hand while at
rest. If the thumb is handled or moved, there is great
pain. The scar on the palm is exquisitely sensitive.
Sensation is entirely lost in the forefinger. On the
adial side of the middle finger and on the ulnar side
of the thumb there is no loss of pain-sense, and only slight
loss of touch-sense.

From this time on pain steadily increased to a torturing
degree, in spite of every treatment. It was always confined
to the ]l‘lll[l affecting the index, middle finger, and thumb.
At the end of three months from the time of the i injury a
section of the median nerve three inches above the wrist
was made by Dr. T. G. Morton, in order to relieve the
unbearable agony of the palmar neuritis.

On the {‘Iﬂllth day after the {}pmtltmn the hand was
minutely mtumnml and the diagrams' made by Dr.
Morris Lewis at that time show better than a de*-_-ulptmu
in words can the character of the changes in sensation.
fI'ig. 10.) Between the dotted lines and the continuous line
sense of touch to a slight stimulation was lessened ; the area,
it will be observed, was much greater than that usually
described as the median distribution. This may not mean
that the median territory was in thl‘: case unusually large,
for such a defect might be due to a “ reflex disturbance of
the central perceptivity owing to the influence of the sec-
tion.” The dark areas, much more extensive again on the
dorsum than the usual median distribution, presented loss
of sense of touch, pain, and temperature. It will be ob-
served that this distribution is a very unusual one and

I From *Some of the Lessons of Neurotomy," by 5. Weir Mitchell, M.D.;
Brain, 1878.
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difficult to reconcile with the supposition of injury of the
median or, indeed, of any single nerve-branch.

The territory which is marked by lines running parallel
to the axis of the limb, including a small area in the palm
at the base of the index and middle fingers and the tip of
the index-finger, both on the dorsal and palmar aspects, was
entirely w ithout touch-sense, but a slight pinch or a decided

Fia. 10.

B. H. Case LI. Diagram of sensory changes eight days after section of the
median nerve. The stippled areas have no touch, pain, or temperature sense.
Area marked by lines parallel to axis of limb has no tonch-sense, but is hyper-
asthetic to pinch or pressure ; area transversely lined is hypermwsthetie to deep
pressure. Fair localization in both areas,

pressure caused agonizing, sharp pain. The area upon the
index-finger and lying between its metacarpal bone and
that of the middle finger in the palm, which is marked by
transverse lines, was insensible to anything but a firm
pressure, and this caused pain, which was fairly well
localized,
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From these conditions some curious conclusions may be
drawn. First, while superficial sensory perception was
lost, there was extreme hypersesthesia to deeper stimula-
tions, and with this some power to localize the seat of this
pain. It was the opinion of Dr. Mitchell at the time of
his study of this case that the only possible explanation
was the presence of recurrent nerve-fibres, such as Bernard,
Arloing, and Tripier have shown the existence of.

General pain and tenderness began to return about six
weeks after the operation, and extended, first up the arm
and then into the back, until finally the whole body
became intensely sensitive. This general sensitiveness
of the entire frame was not constant, but was brought
on by any use of the limb or by g-;uvml over-fatigue.
The patient’s condition became “exceedingly wretched ;
she was hysterical and sleepless, could not apply herself
to any work, and mor phia was the only possible means
of relief, and even this did not always succeed if the pain
were extreme.

The cecond operation was decided upon and performed
in November, 1877. Section was made at the site of the
old wound, and a larger portion of the median nerve was
removed. ]

The notes of this operation have been lost, but Dr. Mor-
ton, who performed it, tells me his recollection is that the
nerve was much mm]u*e-_.f-:.vd by the scar-tissue.

This operation relieved both the local tenderness and gen-
eral pain and irritability. From that time to the ]}Iewnt
{1‘3‘1—1} the hand has nluuh improved. The liability to
pain has never wholly disappeared. An occasional acute
pain occurs in the palm. Some formication is constant,
rather vaguely referred to the central part of the palm.

Loecalization is much impaired on the palmar aspeet of
the am]rw,thumh and adjoining palmar surface. (See dia-
oram. Fig 11.) A substantially similar condition is pres-
ent on the {]UI'-.clI surface, except that all forms of sensation
are urmn: what better.

A deep pressure on index-finger below first joint (marked
it in diagram), and especially near the metacarpal articu-
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Fra. 11,

B. H. Case LI. Sensory changes zeventeen years after median neurectomy.
Touch everywhere felt except on stippled areas, Pain-sense imperfect every-
where, absent in stippled areas. Localization confused or imperfect in area of
transverse lines ; better, but not good, in area of lines parallel to axis of limb.
Dieep pressure is better localized than touch, Temperature-sense fair everywhere,
except where touch ind pain sense are both lost.

Fic. 12,

B.H. CaseLI. Presentcondition of hand ; atrophy of thumb, index, and middle
fingers ; curved and thickened nails, From sketch by Dr. J. M. TavyLoR.
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lation, is felt as pain and referred to the middle of the
palm at B. On the tip of the index touch is not perceived
at all. All the tissues of the finger are curiously atro-
phied, and those of the thumb slightly so. The nail is
thick and curved. The skin of the index toward the
extremity 1s slightly shiny and bluish. Motion is lost in
its distal joint and consider ably lessened in the others.

With the exception of the difficulty caused by this stiff-
ness the hand is perfectly useful, and she pursues her
calling as a nurse, even giving massage, without any great
inconvenience,

Case LIL  (From the notes of Prof. W. W. Keen.)—
C. D., aged ten years, in October, 1891, losing his bal-
ance, t|1n|-t his left h.lml t]umugh a pane of glass. His
fnmum was cut transversely three-quarters of an inch
above the pisiform bone, and now (April 19, 1892) shows
a scar extending from a point three- quartua of an inch
distant from t]m radial border of the forearm to the in-
ternal surface of the ulnar. The attending physician,
Dr. Horton, of Peekskill, N. Y., states that the cuts ex-
tended lﬁmllif*t[ 1y down tn the bone, severing all the ten-
dons in the median and ulnar lmltmm of thp forearm and
dividing the median nerve and the ulnar nerve and artery.
The Illii‘l\ was, of course, ligated, and Dr. Horton desired
to suture the Tt‘[](lﬂll‘: 1111{1 nerves at the time of the acci-
dent, but was overruled.

Pumm! condition, April, 1892. He has control over the
thumb and fuuﬁnuth which ean be extended and flexed,
but are weak. The thumb cannot be well n]rpmu] to t]m
other fingers, The three ulnar fingers are all in a state of
flexion and cannot be extended, except partially, upon
strongly flexing the wrist. The thenar and hypothenar
eminences are L’Iltll‘{]\ wasted. His grasp, however, is
good 1f anything is ]‘J]J(Ld in his flexed fingers. benm-
tion is with dlﬁ'lv:u]h ascertained, but it is {*1.1{1[*111: that
there is no absolute anwsthesia at any ppint. The radial
surface of the little finger is the -:]ulh“-it but even there a
light touch is ]H‘*Il(l‘iﬂilj though not 5]1'1]!}1_1. Secondary
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suture was decided upon and performed by Prof. Keen
(April 21, 1892), who has kindly allowed me to use his
own notes of the operation : “A longitudinal incision was
made over the ulnar nerve, the incision finally being ex-
tended down over the ll}'putlmm‘w eminence one and a half
inches below the wrist and three and one-half inches above
the wrist. The upper bulbous extremity of the ulnar nerve
was then seen. The nerve lost itself in a mass of connee-
tive tissue. In order to discover the distal end the eut
was prolonged, as stated, over the hypothenar eminence.
The ulnar nerve was here found not wasted, but about the
normal size, its upper end being directly continuous with
one of the r-fupu'hn:_ml flexor tendons. Both ends of the
nerve were loosened and resected, and both were stretched,
especially the upper end. With some little tension the
two extremities could be brought together and were su-
tured with one fine silk suture. The median nerve was
next found with some difficulty. At the level of the
cicatrix the two ends had united, and at the same point
another tendon had joined them in a bulbous mass. I
debated for some time whether to excise this mass and
attach the two ends of the nerve together after stretching,
but finally decided to sever the connection of the tendon
with the mass, free it from its fibrous attachments, and let
it alone. Should the nerve require it a later operation
could be done. A rabbit had been provided, so that in
case the two nerve-ends could not be approximated trans-
plantation of nerve might be done ; but, fortunately, it was
not necessary. The tendons 1 found in one general cica-
tricial mass.  As it was impossible to diffe rentiate the in-
dividual tendons, I contented myself with elongating the
deep flexors by the method of tenotomy deseribed in my
paper in the Transactions of the College of Physicians.!
The superficial flexors I severed obliquely and attached
them at a distance by several strands of catgut suture.
The gap between the ends was three-fourths of an inch.
The hugcrﬁ were then placed in extension on a splint with
the usual antiseptic dressing.

1 Transactions of Coll. of Phys. of Phila., 1801.
10
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“25th. As his hand has been dressed but once since the
operation the only opportunity for testing sensation has
been by touching the last two joints of the fingers where
exposed on the splint.  These have shown that the ring
and little fingers have been devoid of sensation, the ring
finger not mll\ on the ulnar but also on the radial side.
The sides of the other two fingers and of the thumb have
shown sensation. To-day he peum ed a prick over the
ulnar fingers for the first time.’

June 2, 1892, Dr. Horton reports cireulation nearly
normal ; motions of® wrist, thumb, and forefinger normal,
with the i‘({{']lfi{}ll of extreme extension of the wrist.
Sensation of the three fingers is not very acute, but is re-
turning.  Blueness of the nails is going off rapidly.
There is some slight contraction of the ligament of the
wrist, which ]-.{‘El‘l‘-. the fingers slightly bent. The boy
will not co- operate in the e forts to get movement in the
fingers,

November 25, 1892, The general condition of the hand
is good. The ring and little fingers are a little purplish,
and also a little (Dl{l but to I](}tlllllﬂ* like the same degree as
before the upumtmn. Sensation exists in all parts of the
hand. He can even feel when a single hair is drawn
across any part of the hand, excepting the ring and little
fingers, and over these two fmcrvm he can feel and localize
a [mm,ll -point. Motion in the thumb and middle and
index fingers is excellent, and he can seize objects,
'ﬂtlmunh he cannot grasp with great strength. Flexion
in the last two fingers is limited to the last two phalanges,
there being no flexion in the knuckles yet, although there
is in the other fingers of the hand.

April 9, 1893. His hand has improved immensely
with the massage and electricity. He can touch the tip
and the base of each finger with his thumb, and can
make a fist, the fingers bvmw in almost L{]]nl)lf'fL flexion,
and has a m::nfl orip. Only seeing him for a few moments,
and not in my oftice, I could not test him by the (hnﬂ,-
mometer ; but ]ud-rm'r by his grip, there seemed to be
but little difference in the grasp on the two sides. He
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can also move each finger mﬂepmdenﬂv of the others,
the motion of the ring “and little f ngers being nearly
normal, and the others quite so. His sensation also is
perfect. A large part of this improvement he owes to the
intelligent daily treatment of his hand and arm by Dr.
Hm‘tﬂn who has applied electrieity, ete.

New I rl April 10, 1894. fllL lad’s father writes as
follows : “ As fm' Clhwlu s hand, it has been gaining
steadily, and ]1L }ld‘: got very fair use of it. The entire
hand, as to grip, is very strong. He can use all the fingers
(‘DHLL’[HL]\ with a strong hold. Individually the sec ond
and fourth fingers are fairly strong and he can use them.
The third hnﬂm is weaker and has a feeble motion indi-
vidually, but tmthmrr like as strong as the others. The
palm of the hand, which had lost all nourishment and
become so thin that you could look through it, now
receives full I]Ollllﬁ]llﬂ{‘llt, and is as fully developed as the
richt lmnd, and he is taking lessons on the piano again.
This is being done with the dttempt to teach him the piano
without the use of the third finger. The operation on
C.’s hand we deem a great success, and he has virtually
the use of his hand.”
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DEGENERATION AND REGENERATION OF SEVERED
NERVES.

As degeneration takes place wherever a nerve-trunk
has been destroyed, by whatever means, it is proper to
begin the consideration of the special symptoms resulting
from these injuries by an examination of the clinical as-
pects of degenerative nenral alterations,

The literature of the subject is of enormous extent ; a
ast amount of experimental work has been done upon
the physiological and pathological sides. Much of this is
very well known, though not so thoroughly applied to
everyday treatment and diagnosis as it should be. One
of the latest, most complete and conclusive presentations
of the course, physiology, and histology of degenerative
and regenerative change in nerves separated from their
centres is the paper,' already referred to several times, of
Drs. Howell and Huber, with whose conclusions from the
standpoint of experimental pathology my own deductions
from eclinical observation almost absolutely agree. But it
1s not my intention here to attempt an exhaustive study
or to discuss other than the clinical bearing of the matter.

Histologieal study and pathological experiment both

A Physiological, Histological, and Clinieal Study of the Degeneration and
Regeneration in Peripheral Nerve-fibres after Severance of their Connection
with the Nerve-centres."” DBy W. H. Howell, Ph.D., M.I)., and G. C. Huber, M. I,
Journal of Physiology, vol. xiii., No. 5; vol. xiv., No, 1.
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agree with bedside experience in the conclusions that de-
generation always takes place when the continuity of a
nerve is destroved. Many surgeons believe in the possi-
bility of primary or immediate union by first inten-
tion” in nerves suntured directly after section; but the
evidence adduced for the very early passage of nerve-in-
fluence does not bear close examination, and physiologists
are all agreed against this possibility. Insufficiently ob-
served cases cannot be used to contradict utterly the evi-
dence of careful physiological experiments; and the only
argument against their results is that the regenerative
powers of the animals used may be different from those
of the human being. Admitting this, it is nevertheless a
strong point that, although the physiological experimenter
upon nerve-sections has everything in his favor, having
the control of the extent and character of the injury en-
tirely in his hands, vet no one of them has ever secured
undoubted primary union.

Though pathologists dispute as to the manner in which
degeneration affects the individual fibres and the various
tissues constituting the nerve-tranks, there is a substan-
tial agreement that the change once begun will involve
the entire trunk and its branches below the injury, and
probably is nearly simultaneous in its oceurrence through-
out the whole of the distal portion. Degeneration in the
proximal extremity takes place to a much more limited
extent, probably not further than the second node of
Ranvier above the wound. In what one may call “ nor-
mal cases,” where the wound is and remains in a healthy
condition, and no neuritis follows, it is probable that the
alteration never passes this point.

The conclusions drawn from gunshot-wounds received
in war, as has already been so often repeated, have ele-
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ments of doubt and uncertainty in them which are not
present in even extremely severe wounds of eivil life.
The contusion, concussion, and general shattering of tissues
from the passage of a bullet are very great ; the extent of
the resulting lesion of the nerve is often far wider than
would happen from a cut, a bruise, or even a bad crush,
such as are seen daily in our hospitals. Then, too, a
better chance for recovery is given to the latter forms of
injury by the greater promptness of surgical assistance,
the early cleansing and closure of the wound, ete.

The progress of the degenerative process is shown not
only by loss of motion and sensation, but, after a few
days, by the appearance of the reaction of degeneration
in the muscles supplied by the cut nerve.  Where union
of the separated parts of the nerves has been effected,
either by the aid of an operation or by the unassisted
efforts of nature, new nerve-fibres are constructed, the
process of regeneration proceeds centrifugally, and after
a period varying very widely in different cases, even under
secemingly similar conditions, there is a return, first, of
sensation, which usually attains to a certain degree of
completeness before motion begins to be regained. On the
other hand, motion may return in some form and sensa-
tion remain impaired. This less common result was seen
in XV., XVI, and XXV. Sometimes motion never
returns, even though sensation may have become nearly
perfect. (See X'VIII. and XXI.)

Howell and Huber suggest for this a very reasonable
explanation: “ The first stage of regeneration, the embry-
onic fibre, possesses a low degree of irritability and con-
ductivity ; and once union is made at the wound, a way is
openecd for the passage of sensory impulses before com-
plete regeneration of the peripheral end is accomplished.
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For the motor fibres, on the other hand, the peripheral re-
generation must have progressed as far as the muscles, and
must, in addition, have involved the reproduction of con-
nections with the muscle-fibres. In the elinical cases
sensibility was, of course, tested in the skin ; but there is,
perhaps, still a possibility that if’ the regeneration of the
motor and sensory fibres have made equal progress to that
point, the sensory fibres first show evidence of a return
of function, becanse there is less to be accomplished in
their case in the way of making peripheral connections.
Of course, this is a mere suggestion, which can have no
special value unless verified by actual observations.”

In Gunshot Wounds an additional possible reason is
given for the early return of sensation: “ When a func-
tion is partially paralyzed its continued exercise is one of
the conditions of its ultimate return to full activity so
soon as the neural injury has become repaired. Now, the
sense of touch is in constant automatic use, so to speak,
every contact being a continuous stimulus to its activity,
and the very fact of deficient feelings subjects the part to
rough and unusual irritation. . . . . This may explain,
in part at least, the early disappearance of sensory par-
alysis in cases where the funection of sensation seems to be
as much affected at the outset as that of motility.. . . .
The skin is all the time stimulated, whether we will or not.
The muscles which volition has ceased to move with ease
have no such incidental stimulus. Accident and position
do for the skin what artificial agencies must do for the
muscles, if we desire to sustain their nutrition and restore
their power.”

As to the time which these processes may take, degene-
ration of a cut nerve-trunk is usunally complete in about
thirty days; but it would seem from the history of some
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of our cases that no lapse of vears is sufficient to forbid
the possibility of improvement. Decided bettering of
motion took place in several more than twenty vears sub-
sequent to the injury, after the condition of the part had
remained at a perfect standstill for a long interval,
Gradual improvement in sensation, no matter how
slight, makes the prognosis for the ultimate return of
motion better. The regeneration, as physiological experi-
ment has repeatedly shown, begins in the neighborhood of
the injury and gradually extends peripherally. During
the early part of this process some disturbance in the per-
formance of the functions of a nerve in process of re-
creation might be expected and does ocenr. A mis-refer-
ence of touch-sensation is a common symptom of this
stage, and is probably an incidental condition of the re-
turn of funetional activity to a nerve. For instance,
XVII. (section of brachial plexus) referred touches upon
his fingers upward, sometimes mistaking a contact with
a finger-tip for a touch at the elbow. But usually his
perception was not further wrong than from finger-tip
to wrist, often not so far as this. A touch to the
third finger’s palmar surface he referred to the middle
of the palm; on the back of the same finger he made a
precisely equal mistake. A plausible theory might be
framed to account for such misconceptions as these; but
it would be hard to make it explain the fact that he always
perceived a touch anywhere about the elbow, as in the
hand, while on the rest of the forearm tactile sense was
fairly accurate. X XIII. had received a more limited and
less severe injury, a division of the musenlo-spiral nerve.
He made constant similar mistakes in perception of touch
upon the fingers, always referring the contact upward, but
only half an inch or so. The notes in XX V1. are bhased
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upon the man’s own statement, and deseribe imperfectly
the original injury; but it does not seem probable that
there was at first serious lesion of the median nerve, which
later began to give him pain, Touch-sense was impaired,
and where it was best the contact was consistently referred
downward.

In spite of these exceptional and confusing examples,
the rule clearly is that tact is perceived as if nearer the
trank than its real point. That is, the mis-reference is
usually toward a region of more distinet sensation. This
offers another proof that regeneration of the nerve pro-
oresses centrifugally. It may be, too, that an impulse
peripherally received is reinforeed in its movement toward
the brain. The parts nearest the centres carry sensation
earlier than the portions further removed. In XLIV.
the improvement of motility distinetly proceeded centrifu-
gally, as in Etzold’s cases.

If a nerve is regenerated perfectly, this faulty transla-
tion of contact-sensations gradually disappears ; but if, as
happened with X VII., improvement ceases, the mis-refer-
ence will persist, with only so much of improvement in
accuracy as is gained by education of the perceiving-sense;
the brain in time may learn to interpret the message
rightly.

Upward reference of touch was first thus deseribed in
Gunshot Wounds as a symptom of regenerating nerve-
tissues, and was there stated to be the only mis-reference
made in such cases; but, in view of the several differ-
ent conditions here deseribed in XVII., XXIII., and
XXVI,, the statement will have to be modified some-
what.

The difficult problems presented for our solution by
these mis-references seemed so interesting that I requested

10%
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the opinions of Prof. W. H. Howell, of Johns Hopkins
(to whose most valuable paper I have already mentioned
my indebtedness), and of Prof. H. Miinsterberg, of Har-
vard, on this subject. The replies which they were kind
enough to make to these queries will be found in the
Appendix.

When any form of injury has caused a solution of con-
tinuity in a nerve the break may be filled up by the renewal
of the nerve, and perfect motion and sensation be regained
without surgical aid. This tendeney to regeneration is our
chiet’ reliance in cases of nerve-suture, and every surgeon
has seen it happen in operations for relief of facial neu-
ralgia when, after a certain time, usually a year or more, a
second operation is called for by the return of the pain, and
the branches upon which neurotomy had been performed
are found completely regencrated and supplying the same
territory as before their section. A considerable distance
intervening between the cut ends does not seem to be any
bar to this growth. The inferior dental branch of the
trigeminal nerve is peculiarly favorably situated for the
oceurrence of such a regeneration ; the canal in which the
nerve lies supplies it with a guide, so that the regenerating
fibres have but to continue their growth, not feeling their
way, as in the soft tissues they must, through masses of
cicatrix ; and it has happened upon at least two oceasions
within my personal observation, that an extent of two
inches of this trunk has been thus renewed.,

That in gunshot-wounds this so seldom occurs is due in
part to the nature of such wounds. The extensive de-
struction of surrounding tissues by the passage of the
projectile results in the formation upon healing of a large
and firm cicatrix, through which regenerating fibres can-
not reach to rejoin their peripheral extremity.
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In the accounts of cases where regeneration after suture
has seemed to occur with extraordinary rapidity it will
usually be found upon careful examination of the histories
that the symptoms have been very imperfectly studied. It
is rare to find any report of the electrical condition of the
museles, either before or after suture. Such an omission
before the attempt at repair is easy to understand; in
presence of the immediate necessity for closing the wound
and leaving it undisturbed when dressed it could scarcely
be expected of the surgeon to make this minute examina-
tion ; but when such a ecase is reported to have shown
evidences of return of sensation,—and it will be obzerved
that the reappearance of motion is rarely noted as happen-
ing so early,—it certainly would be but a wise precaution
to make a complete electrical study of the conditions of
the muscles and nerves whose functions are supposed to
have been interfered with before proclaiming these remark-
able results.  On examination of such cases where details
are given two things will at once strike an observer who
has had much experience of neural surgery : First, that a
majority of these rapid improvements have occurred in
the median nerve; second, that the site of the injury was
nearly always low down in this nerve, near the wrist.

The hand is so elaborately supplied with nerves arising
from the three trunks of the median, radial, and ulnar,
that, except for the little finger, it is impossible to destroy
sensation completely in any part of the hand by section of
a single one of these nerves. The muscles of the hand
and forearm act largely in groups. These groups are
supplied by all the different nerves of the forearm. For
instance, the forearm is flexed by the combined action of
the biceps and brachialis anticus, the pronator radii teres
and supinator longus sharing in the action in certain posi-
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tions. These four muscles receive their innervation from
three nerves: the biceps from the external cutaneous (mus-
culo-cutaneous), the brachialis from the external cutaneous
and the musculo-spiral, the pronator from the median, and
the supinator from the musculo-spiral nerve. The two
latter muscles act as flexors only under certain conditions:
when pronation is complete the further contraction of the
pronator radii teres assists in flexion of the forearm; when
the limb is in supination the continued action of the
supinator longus flexes the forearm. Thus, although the
external eutaneous supplies one of these muscles entirely
and one in part, its section would not wholly remove
the power of feeble flexing. If the musculo-spiral and
median nerves were both destroved, the external entaneous
would still supply muscles sufficient to perform the move-
ment. Indeed, the only groups of hand-muscles exclu-
sively governed by one nerve are the extensors, which
receive their impulses from the musculo-spiral, and the
interossei, supplied by the ulnar. The complicated move-
ments of the thumb, largely directed by the median, may
vet be performed with some approach to completeness by
muscles innervated from other trunks. The whole subject
has been so thoroughly treated by Létievant and others
that it would seem unnecessary to discuss it at any length
here, but the notes of L. may usefully be examined for
an illustration of some of these points.

The prompt renewal of sensation atter section of a nerve
is even less good an evidence of completed union. In the
first place, sensation may be suspended for a time after the
reception of a wound by shock, and with the disappearance
of this eause functional power rapidly returns. Again, it
is even more widely true that sensation may be taken up
by other than the nerves ordinarily supposed to be con-
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cerned in the sensory supply of a part, than that motor
power may thus be substituted from new sources. In
fact, a collateral nervous communication by anastomosing
fibres may be made, fairly comparable to the collateral
cireulation which is so soon established after the ligation
of an artery. It will probably be found that deep sen-
sibility, such as the perception of pressure, returns before
superficial sensation. This happened in XILIV., where,
although the whole brachial plexus had been overstretched
and sustained the several other injuries deseribed, deep
pressure was somehow felt when no return of superficial
sensation had taken place; and in LL., although superficial
sensation is lost, deep pressure is still felt as acute pain.
When a mixed nerve is divided the motor is always
oreater than the sensory loss, or at least it is more persis-
tent. Much not very profitable argument has been spent
upon this question. Either sensory fibres can conduct an
impulse in some sort of fashion when they are in an injured
or imperfeet condition, or their recovery is much more rapid
and ready than that of motor fibres. Again, there is the con-
stant stimulation to which they are subject (as suggested in a
former quotation from Injuries of Nerves), and another fact
is also to be remembered, that in the hand, the nerves of
which have furnished the largest number of examples of
rapid return of sensation after section, the anastomoses are
more numerous than in any other part of the body, and
supplementary sensation correspondingly more perfect.
Possibly, too, the stimulation of a sensory nerve may be
felt by the brain even when very imperfectly transmitted
to it, when the coarser apparatus of muscular motion is
not in condition, either because of the damaged state of
the efferent nerves or of the end-plates, to transmit or
translate into action the message returned from the centre;
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and, lastly, there must be a large element of individual
difference in patients, for after injuries that seem to an
examiner precisely alike one patient will be found to
retain sensation while another has completely lost it.

One of the few instances of primary suture very thor-
oughly reported is Monod’s,' and it alone is sufficient to
answer the argument on the other side from a number of
less thoroughly studied cases. The median nerve was di-
vided by a razor in the lower part of the forearm, with
loss of sensation in the territory of the ulnar as well as
in that of the injured nerve. The ulnar was, however,
not at all hurt, and the sharp instrument used could not
have bruised or compressed it. By the next day sensi-
bility was perfect in the ulnar region and greatly im-
proved in the median. In less than three weeks those
movements of the thumb which are supposed to be gov-
erned by the median nerve had begun to improve, but
when an eleetrical examination of these musecles was made
it was found that those innervated by the median were
still completely paralyzed, and that the movements were
performed by the substituted action of the muscles gov-
erned by the ulnar and musculo-spiral nerves.

Besides the testimony of the electrical examination, addi-
tional evidence may be drawn from a minute examination
of the sensibility. The most important sign of the perfect
return of’ sensation, as Tripier has insisted, is the ability
to diseriminate the points of the smsthesiometer as two
when but moderately separated. No matter how good
common sensation may be, if this localizing-sense is im-
perfect the nerve is not regenerated to the point of doing
its full duty.

1 Bulletin et Mém. de la Société de Chirargie, 1886, xii. p. 955
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In point is Baudens’ case, quoted by Paulet,' in which
the median, ulnar, and other branches of the brachial
plexus were severed by a sword-cut in the axilla. Suture
was performed, and eight days after the patient died of
hemorrhage. During this time sensation in the terri-
tories of the injured nerves was never wholly lost, but at
the post-mortem examination the ends were found, not
only not united, but not even in contact.

Etzold* cites from various authors other like cases.
Several causes enter into the question, making it ex-
cessively difficult to decide with absolute certainty the
question of the intact condition of nerves when judged
by the presence of sensibility alone. Létievant, Weir
Mitchell, and others have insisted upon the source of
error caused by what the former calls “ collateral disper-
sion” of touch. Again, no one can see many operations
upon superficial nerves without noticing the frequency of
ariation in the areas applied by skin nerves from the
usual deseriptions of the books.?

An instance of very excellent recovery after a severe

1 Mém. de la Soc. de Chirurgie, 1369, t. vii.

¢ Deutsche Zeitsch. fiir Chirurgie, xxix. p. 430.

& We are accustomed to regard the nerve-supplies of the hand as varying but
little from the distribution ordinarily given in the anatomical books, and per-
haps we are right in this; there are not often very gross or very marked differ-
ences in this respect. But we do not sofficiently remember how varied the
possibilities of motion in the hand are, and to what an extent the action of one
muscle may be substituted for that of another. The median nerve ordinarily
supplies in the hand the opponens pollicis, the abductor pollicis, the outer head
of the flexor brevis pollicis, and the two outer lumbricales ;: but the abduetor has
also a twig from the radial, and the third and sometimes even the fourth lum-
bricalis are now and then found supplied by the median. While the interossei
are all governed by the ulnar, the paralysis which resulis from destruction of
that nerve may easily be covered by the supplementary action of these median
museles. To a less degree the reverse is also true, for the ulnar supplies, in con-
junetion with the median, the flexor digitorum profundus, the abductor pollieis,
and the inner head of the flexor brevis pollicis, as well as the whole of the little
finger.
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accidental injury of the forearm, with complete section
of both the median and radial nerves, and of nine mus-
cles in the forearm, seven of which were sutured, is
NXXVIIL. This patient, under industrious and long-con-
tinued treatment, regained nearly perfect motion and
sensation. The ultimate prognosis in cases of primary
suture may be considered as very good; better, like other
nerve-injuries, the younger the patient. Perhaps, too, the
chance ot recovery where only one nerve has suffered is
better than where two or more are involved in the wound.

Etzold, already quoted, has given very elaborate details
of six cases of division of the cords of the brachial plexus
by sword-thrusts in the axilla. All of them were in
University students between twenty and twenty-three
vears of age. The results were, of course, less favorable
than if a smaller number of nerves had been divided, but
there was decided improvement in four out of the six.
Distinet regeneration could not be made out in the first
ase until after six years. In the second case marked im-
provement was manifested at the end of over four years,
and in the third case in over three. In the fifth, in which
all of the motor nerves of the arm were sutured, good
evidence of regeneration in the radial territory appeared
after six months. The author especially notes that in
these cases improvement clearly proceeded from above
downward.

Into the final condition of parts cut off from their
nerve-supply other elements besides the loss of nervous
control of motion enter. The impairment of nutrition,
due to the absence of the trophic government of the part
by its nerves, entails a further loss of motor power, some-
times so great as to interfere with perfect recovery, even
when neural conductivity has been re-established.
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Disuse alone is not sufficient to cause the muscular
atrophy which is seen after nerve-wounds. If the nerv-
ous influence is not withdrawn, and the part merely loses
the power of movement, as in cases of hemiplegia, the
muscles soften and lose their tone, but in most instances
do not greatly waste. Where the trophic control has been
wholly removed by section of the nerve, not only does great
muscular atrophy result, but muscular contractions some-
times appear, most commonly, however, in the groups op-
posed to those whose supply is derived from the wounded
trunk.

For the real cause of these contractions we search in
vain. They oceur in some cases; in others equally bad
in every respect they do not, though some fault of early
treatment may be at the base of the trouble. A state of
slight tension is the normal condition of a musele ; when
this is not balanced and hindered by a similar tonus in
the group performing contrary functions a shortening of
the unopposed museles oceurs, and once established is with
ereat difficulty and pain overcome, especially as it is very
often associated with joint-stiffening. The museles may
have an extraordinary persistence in this contraction, which
not uncommonly remains unrelaxed for years, An obsti-
nate insistance on treatment by manipulations, however
painful, and on frequent breaking up of the adhesions,
may help. Assuredly, without these, time will not. But
these evils may all be avoided by proper early manage-
ment, and should never oeccur in civil cases, where the
patient comes at once into the surgeon’s hands.

Again, that disuse cannot be the only factor in the produe-
tion of the extreme nutritive changes appearing in limbs
whose neural supply is withdrawn, is shown by such
trophic alterations as the aberrant growth of the nails,
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the skin affections, bulle, uleers, ete., which oceur, and by
the occasional arthritic complications arising. These are
not all or always neurotic in their causation. The results
of absolute inactivity of the part, such as we have when
an arm has been for an unreasonable time upon a splint
(IX.), closely resemble them.

It may be that as motion iz one condition of normal life
of joints and musecles, immobilization by splint or by
paralysis may be an assisting factor in causing joint-lesions,
atrophy and contractions. Certainly trauma may be. Thus
in Goodwin’s case, an accident to the shoulder-joint at
the time of paralysis served to determine an arthritis of
extreme severity, probably begotten of two parents, the
direct injury and the palsied condition of the limb, for
every other articulation in the left arm also became dis-
eased in time; but the trouble in the shoulder-joint
oceurred too early to be probably only neural in its origin.

Brown-Séquard’s opinion was adopted by Chareot,
namely, that trophie alterations were more common after
contusion, puncture, or incomplete section, than after entire
division of a nerve-trunk ; that is to say, after such tranmas
as most commonly produce neuritis or neuralgia, his view
being that *trophie irritation” resulted. It is more
reasonable to suppose that the loss of trophic control is the
real cause, and, though their separate existence is still a
disputed point, there is vet strong evidence, clinical, physi-
ological, and pathological, for the presence of trophic
nerves.



CHAPTER VII.
TREATMENT.

Ix all eases where injury of a nerve is suspected the first
indication is to discover exactly the extent of the neural
lesion, for upon this the next step in the treatment must
rest. A simple slight contusion, stab, or partial division of
a nerve, if not complicated with much bruising or destruc-
tion, calls for no special treatment beyond the careful
closing of the external wound and the taking of unusual
pains to avoid inflammation, leaving the rest to natural
processes of repair. The member should, if possible, be
placed upon a splint, and in such a position as to enforce
relaxation of the hurt trunk. :

It is of the highest importance, where the parts in the
neighborhood of the nerve are injured, to secure healing
with the smallest possible quantity of cicatricial tissue,
as the density and amount of the scar-formation may
seriously interfere with regeneration, or may cause sec-
ondary pressure upon the nerve. It has, too, been
pointed out that some authors contend that neuritis occeurs
only in open wounds, and, although this cannot be said
to be a proven fact, yet it has sufficient authority to cause
the taking of extra precautions to secure thorough asepsis.
The surgeon of to-day has great advantages in this respect
over his colleague of thirty years ago, for an aseptic wound
is practically not an open wound in the sense of the elder
surgical definition,
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- Of the utmost consequence for the repair of wounded
nerves is absolute rest of the part involved, which must
be secured by position, by splints, and by striet injune-
tions to the patient. If, after healing is apparently com-
plete, there should still be pain present or inereasing, scar-
pressure may be suspected ; if' these symptoms be severe,
surgical interference need not be delayed ; but it is often
found that time is the one thing needful for cure of these
lesser pains, which disappear as the parts grow accustomed
to their new relations.  Thorough, but not hard, massage
is a great help in the removal of small degrees of compres-
sion from the cicatrix, promoting the softening of hard and
the absorption of soft exudate, and thus releasing the
nerves from pressure and advancing their recovery. If a
reasonable time elapse and improvement still does not
result from this line of treatment, an operation for the
exploration of the wound should be undertaken, and if the
nerve be found canght or compressed, it should be released.
Successful instances of such interference are related in the
second operations upon XLIII. and LI., and a typical
case where such help should be rendered is V1.

Next, to take up in order the treatment of the differ-
ent varieties of nerve-lesions, we may first consider con-
tusions. Contusions, as has been said in the chapter
devoted to hurts of that character, are apt to have serious
possibilities quite out of proportion to the apparent extent
or severity of the original damage, no doubt from the dis-
placement of myeline by the blow or by concussion. In
contusions, as in all other forms of neural injuries, the first
indication is for perfeet rest,a means which, like more active
therapeutic measures, should be used with watchful care,
lest in the effort to help we overdo, and by too prolonged
inaction impair the functional ability of joints and muscles.



TREATMENT. 225

To some extent this may be avoided by passive move-
ments and licht massage ; the latter properly applied will
do good even if neuritis be present. For the details of
this manipulation reference must be made to such special
treatises as those by Kleen' and Graham? It should be
borne in mind that the intelligent and trained masseur
can handle tender nerves to advantage even at a very early
period, and sensibly reduce the pain and hyperwesthesia by
his manipulation. Even in inflammatory states the later
occurrence of trophic disturbances may be minimized or
prevented, the products of inflammation removed, and a
much more favorable course promoted by these means.

It is not necessary to distinguish between the treatment
of contusions and that of compression of nerve-trunks,
Should neuritis result from either of these causes the
treatment must be directed to that complication, a subject
of sufficient importance to demand separate consideration
later.

When eomplete section of the nerve is certain and can
be verified by direct examination, no time need be lost in
applving sutures to bring the cut ends into apposition,
after which the wound may be closed with the same pre-
eautions to secure absence of tension and early healing that
have been already recommended. Should any doubt exist
as to the character or extent of the injury, so very little
harm can arise from twenty-four to forty-eight hours’
delay that this much time may well be given to observa-
tion of the condition of the part, remembering the numer-
ous recorded cases in which there was at first a loss of power
or of sensory ability so great as apparently to make certain
that there had been destruction of a nerve, which yet within

1 Handbook of Massage. ¢ Treatise on Massage.
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a day or two gave evidence that motility and sensibility had
returned, making necessary the conclusion that the injury
had been no more than a shock, with the addition of what
Létievant calls ““local torpor” from it. If uncertainty
as to the extent of damage should still continue at the end
of this period of waiting, a direct inspection may be made,
if necessary by enlarging the wound, and treatment may
then be suited to the condition discovered. So far as the
union of the nerve is concerned, primary suture will give
no better ultimate result than an operation at an interval
of a month or six weeks; but it is of course preferable,
should suture be required, to perform it at once, that a
second wound may not have to undergo healing.

If the conclusions of the previous chapter as to the
impossibility of immediate union in severed nerve-trunks
be correct, primary suture has no great advantage over
secondary, since regeneration cannot take place in either
until degeneration has occurred. I think it will be found,
if eases equally favorable are chosen, and are minutely ex-
amined, that movement and sensation appear sooner after
the operation in cases of secondary than in cases of pri-
mary suture ; and Professor John Ashhurst, Jr., stated to
me that he could confirm this from his own observation.
The reason is obvious. In the primary suture, before the
conductivity of the nerve can be restored, degenerative
changes occupying some weeks must be undergone, and
subsequently regeneration has to take place. In the case
of secondary suture, degeneration is already complete,
possibly regeneration has begun, and the interval is thus
shortened.

On the whole, the results of suture are so successful that
it would perhaps be proper advice to say, “If in doubt,
suture,” and this is the conservative course in any com-
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plete section of the nerve, for while a nerve may reunite
with perfect return of motility and sensibility without
the surgeon’s interference, yet its chances are surely better
if the ends are placed and held in apposition. Whether
the injury is recent or old makes no difference in this re-
spect ; but in those of long standing the condition of the
nerve must be more carefully looked at before suture. 1f,
as is usually the case in stumps of old amputations, the
nerve extremities are found bulbous, or if they have been
crushed by a projectile in the wound, or much stretched
by the blow of a dull eutting-instrument so that the
sheath is torn, the proper course would be the removal of
the injured portion, taking, of course, as little as possible
from the nerve, and then suturing. Should it be neces-
sary to cut off so much of the nerve that the extremities
cannot be readily brought together by relaxing the parts,
the nerve may be gently stretched without serious dam-
age resulting. In the arm-nerves about an inch may be
gained in this way. If the loss of substance, whether by
the injury or by the ablation of bruised or bulbous parts
of the nerve, be so great that stretching will not bring
the ends into approximation, one of the several operations
of splicing or grafting may be attempted, either by mak-
ing flaps from the nerve itself, as has been done by Létie-
vant, Beach, and others, or by the actual insertion of a
portion of a nerve from another person, or from an animal,
into the gap between the extremities. Hitherto no great
success has attended these latter operations, Mr. Atkin-
son, of Leeds, has reported' several cases of his own and
his colleagues, Mr. Mayo Robson and Mr. Ward. The
first of Mr. Robson’s is deseribed as a sucecess, although
this is hardly warranted by the description of the after-

! British Medical Journal, September, 1891.
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condition, and the case seems to have passed from view at
far too early a period to be sure of its ultimate fate. Mr.
Ward’s case gave no sign of improvement seventeen
months after the operation. Mr. Atkinson’s own, in which
he transplanted a nerve from a rabbit in the place of two
and a half inches of lost ulnar nerve, appears to have
been rather happier in its results,

Mr. Mansell Moullin' has reported another case of
nerve-transplantation in which the description of the
case, both before and after treatment, is much more satis-
factorily full in its details than the ones just quoted.
The original injury was a compound fracture of the left
humerus, at the juncture of the middle and lower thirds,
as well as a simple fracture about the middle of the radius.
The muscles around the humerus were very badly torn, the
triceps almost severed. The fracture of the humerus did
not unite, and two years and a half after the accident an
attempt was made to secure union by stripping the peri-
ostenm from the bone and wiring the ends. The museulo-
spiral nerve was not scen in this operation. Three months
after the operation the patient began to notice some loss
of power in the extensors of the wrist and fingers, which
grew rapidly worse.  An exploratory incision was made,
in the hope that the nerve might be found compressed in
the callus, but it could not be discovered, and nothing was
done.  About three vears after the operation an attempt
at transplantation to supply the place of the musculo-
spiral nerve was made. The nerve was found much bound
down by adhesions ; it was dissected out and about two
inches of it removed. A sciatic nerve freshly taken from
a voung rabbit was inserted in its place and sutured at
each end. The wound healed perfectly, and the day fol-

I Lancet, vol. 1, 15893, p. 1516.
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lowing the operation sensibility was deseribed as follows :
At the root of the thumb there was an area of almost com-
plete ansesthesia, extending on to the back of the hand.
On the back of the thumb the skin was a little more sen-
sitive. On the back of the two first fingers a seratch from
the point of a pin could be felt, but not a touch with its
head ; and on the third day after the operation hyperwes-
thesia was noticed over the proximal phalanges of the
index and middle fingers; two days later this had disap-
peared, and, so far as the fingers were concerned, the sense
of touch was almost normal. The patient could feel and
localize the contact of a wisp of wool. The area of anzes-
thesia on the back of the hand contracted until it was
limited to a small patch the size of a shilling at the meta-
carpo-phalangeal joint of the index-finger. The muscles
were galvanized for ten days. They reacted well to strong
faradic currents, but, although treatment was continued
for some months, “ voluntary power was not regained, and
the wasting u‘ulttulh became extreme;” that is to say, no
general improvement resulted from the operation, which
was indeed postponed so late as to make a cure most im-
probable. The sensibility, evidently at first lessened by
the operation, was afterward replaced, as has been seen
in some of the other cases, by the supplementary action ot
surrounding nerves. Any minute examination of sensi-
bility, beyond the brief statement quoted above, does not
appear to have been made before operating.

Mr. Moullin’s remarks upon this case apply to almost
all such instances. He says very truly that it is difficult
to judge of the results of such operations owing to the
incomplete character of the published reports. On his
own case he comments that, as frequently happens when
a nerve is divided, sensibility was never absolutely lost.

11
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“The rapid improvement which took place after the oper-
ation, and which began almost at once, was probably dune
to the increased attention the patient paid, and to the ex-
perience he had gained as to what was wanted of him.
The gradual contraction of the ansesthetie area can only
have been caused by the viearious activity of the other
nerves, those especially which enter into such free anasto-
mosis with the terminal filaments of the radial nerve;”
and he finally proceeds to emphasize what has been here
insisted upon several times, namely, that it scems advisable
that the test of restored sensibility should be dropped alto-
gether, and only those cases considered suceessful in which
the motor points of the separate muscles have been system-
atically examined electrically. Judged by this standard
we should see but few fortunate cases, I cannot say that
any have fallen under my notice in which transplantation
has been a suceess.

Still less favorable have been the results of the attempt
to provide a passage for the regenerating trunk by the use
of a tube of decalcified bone in the wound, and it does not
appear to be an operation which can be recommended,
although, as in XLIIL., it may be useful for the protee-
tion of sutured nerve-ends.

A species of grafting of which very little proof has
been made upon human subjects, but which, according to
the physiological experimenters, should have possible use-
fulness, is the attaching of the peripheral end of one nerve
to the proximal end of another where the proximal ex-
tremity of the first is not available for any reason. The
central trunk soon learns to transmit messages to its new
oraft in a proper manner.'

1 Despres,
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The treatment of the wvarious consequences of nerve
injuries may be taken up under the following heads: Dis-
turbances of sensibility and motility ; of nutrition, in-
cluding contractions and arthritic complications; and,
finally, neuritis. Much has already been said incident-
ally to suggest the proper ways of handling the inter-
ferences with sensation and motion which result from
neural wounds. While the nerve is undergoing its inevi-
table process of degeneration, every effort should be made
to keep the muscles in the best possible condition, so that
there will be less ground to gain when regeneration shall
have taken place. As has already been said, the muscles
may be exercised by massage and passive movements, and
by the use of electricity.

At first, at any rate, they will be found to retain their
excitability to faradism; buat if they lose this, as they will
in the course of the degeneration, galvanism may be used
instead ; in fact, in these conditions, as in all others where
we wish to use this agent, the rule may be formulated
briefly by saying: Apply that current which will produce
the most motion with the least pain. If at first the mus-
cles do not react even to galvanism, the application should
nevertheless be daily repeated, and it will often be found
that after several treatments the sensibility to this form of
stimulation will return. The only contra-indication would
be the presence of neuritis with consequent pain upon
movement. Alternate hot and eold spongings or douches
will also be found useful by promoting the eirenlation, and
the water used should be as hot and as cold as can be borne,
and be applied for two or three minutes of the one and then
an equal time for the other, repeating each about thrice.

By massage is meant a very different operation from
mere rubbing. It should be deep enough to affect all the



932 INJURIES OF NERVES.

tissues of the part, to stimulate the movement of the blood
in the deepest-lying vessels,! and, when once the nerve is
able to bear handling, this should be thoroughly carried
out, no matter what pain it may cause to stiffened and dis-
used joints and muscles. Should it be desired to treat the
loss of sensation, electricity may be used as a stimulant,
with a wire brush upon the dry skin, and here, too, the
alternate hot and cold douching is useful, and superficial
massage, especially pinching of the skin. Counter-irri-
tation by very strong stimulating liniments, such as hot
turpentine, is likewise of service.,

It is sometimes found after incomplete section or pune-
tures, even when there is no evidence of neuritis, that
there is much pain.  Formerly the only means of reliev-
ing this would have been by the use of a general anodyne,
such as morphine, by the mouth or hypodermatieally ; but
cocaine by hypodermatic injection will often serve as well
for the relief of such pains and without the bad systemic
effects of the opiates. DBesides this, we may use for the
neuralgias consequent upon wounds local abstraction of
blood by leeches, counter-irritation and dry cold applied
by means of ice-bags; in fact, the treatment of traumatie
nenralgia differs but little from the treatment of neuritis,
and measures for the relief’ of the one may equally serve
for the other, the distinction being rather of degree than
of kind of suffering.

There was lately under my care a patient with a sub-
acute neuritis of the whole arm. It did not appear to be
more clearly localized in one nerve than in another; it

I The extraordinary general inerease in the corpuscular elements of the blood
which may be brought about by thorough general maszage is also to be borne in
mind, Thisis disenssed at length in a paper by the author in the American
Journal of the Medical Sciences, May, 159,
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reached no very high degree in any of them, but all the
trunks of the forearm and hand were tender, and this
tenderness ran up the median, diminishing as it ascended,
so that the neighborhood of the plexus was not at all
hyperzesthetic. It was never severe enough to call for the
use of morphine, exeept in rare occasional exacerbations,
and even then the patient strongly objected to being put
under the influence of" an opiate, so that of necessity every
other means in turn was tried for the relief of the suffer-
ing. The application of ice, usnally a very satisfactory
method of diminishing the irritation in a slightly inflamed
trunk, was excessively disagreeable to the patient, and a
few days’ use of it evidently made the pain much worse ;
but this increase was almost instantly relieved by the use
of moist heat, enveloping the whole arm in cloths wrung
out in hot water and covered with oiled silk. She found,
however, nothing which so soon and so steadily relieved
her as repeated superficial cauterization; the Paquelin
cautery must have been used in all hundreds of times over
the course of the forearm nerves, and always with benefit,
so that she would disappear for a time when improved,
and in a few weeks, having had a slight relapse, turn up
again, begeing to have the cautery used ; but in spite of
every care and attention, no permanent bettering has re-
sulted, nor, on the other hand, has there been any spread
of the inflammation or any great increase in the amount
of suffering, and the case remains, after about two years of
treatment, much where it was at first.

The most difficult and unsatisfactory of all the sequel:e
of nerve-section to treat are the contractions which some-
times appear, especially where it has been necessary to
lkeep the limb long immobilized, and the arthritic troubles
which develop in occasional cases without any very evi-
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dent reason. They sometimes occur very early, one case
being reported in Injuries of Nerves, in which the joints of
the fingers swelled upon the third day after a ball-wound
of the brachial plexus.  Much more commonly, however,
the joint inflammation is a late consequence and follows a
secondary neuritis.  Examples of this disabling and de-
forming affection are seen in X VII.and X VIII. In cases
like the former, where this was a very large part of the
trouble, but little improvement has resulted with lapse
of years. In the earlier and less severe instances some
cood may be done by insisting upon passive movement
and even breaking up the adhesions under ether. Tenot-
omy in extreme cases may at least lessen the inconvenience,
and, with thorough-going and persistent after-treatment,
restore some degree of usefulness. Where the contrac-
ture has not lasted so long as to have caused adhesions,
injections of atropine into the body of the affected muscles,
to the limit of physiological effect, have a proven useful-
1ness,

The treatment is less unsatisfactory when these lesions
have been caused or inereased by long-continued rest in
one position; but whether they are due to neural injury or
to disuse, or to both combined, their presence decidedly
lessens the chances of usefully complete recovery. In
Chapter 11I1. the difficulty of distinguishing between anky-
losis from nerve disease and stiffening from lack of® fune-
tional activity or enforeed rest has been discussed. Nothing
in the condition of the joints will tell us which is the
acting cause in any particular case. Only minute observa-
tion of all the circumstances of the injury, the subsequent
history, the electro-muscular contractility, the tactile and
other sensibility of the patient, will aid in this determina-
tion. Any great degree of impairment of motion in a
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joint is unfavorable, good motion seldom returning with
whatever care the patient is handled, and persistence in
the necessarily painful manipulation of the affected joints
is the one hope for recovery.

In neuritis the first symptom which needs attention 1s
the furious pain. For this anodynes must be used, at least
fora time. Where cocaine relieves, its injection should be
frequently repeated. Nothing is to be gained in the ad-
ministration of morphine by its hypodermatic use in the
neighborhood of the seat of pain; but with cocaine it is
necessary that the needle should be inserted as near the
tender nerve as may safely be. A combination of cocaine
and morphine is occasionally of more value than either of
these drugs alone.

If the neuritis last long, causalgia will often appear,
though less common in eivil cases than in the exhausted
patients of whom so many were seen in hospital during
the Rebellion. No treatment better than that suggested in
Injuries of Nerves has been added to our knowledge in late
years. Ior the burning pain water-dressings unceasingly
renewed seem to be the most satisfactory means, other than
the hypodermatic use of morphine. "This form of pain
makes an exception to the rule as to the locality in which
morphine should be used. An injection affords much
greater relief when given in the tissues in the neighbor-
hood of the pain. Iee, an application of great value in
the less acute forms of neuritis, cannot usually be borne
when causalgia is present or during the active stage of
the inflammation, and repeated blisters or cauterization
are the only things which seem greatly to help the
torture. No general treatment, except what individual
indications may call for in the way of tonics, is of any
value. If, in spite of every treatment, the neuritis persist,
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nerve-section should be resorted to. A simple neurotomy
may be enough, if' the general health is good and the
inflammation not very severe or very extensive, giving
time to the nerve to recover, and having, of course, no
further influence than the removal of a source of pain by
cutting off the central connection.  If the inflammation be
widespread or very intense, probably an operation which
I be necessary, and here

will give longer rest than this wi
we may try the effect of a resection of part of the nerve.
[n this, as in neurotomy, the first point is to make sure
that the operation is done sufficiently high to get above
any diseased tissue. Then in large nerves a portion of an
inch or more may be removed, with an eye to the future
possibility of a secondary reunion of the divided nerve by
suture after the four weeks necessary for degeneration have
elapsed. Perhaps, as an operation less radical than neu-
rotomy, nerve-stretching may be recommended for the
slighter cases.
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Tue questions asked in the circular addressed to former
patients of the Turner’s Lane and Christian Street United
States Army Hospitals were as follows :

I. How are you as to the sensation of touch in the parts
injured ? How do you feel heat and eold? How strongly
do you feel a touch, and do you feel it as a pinch or a
prick ? DBe as exact as possible, please.

IT. How much movement have you in the part injured,
and what powers have you lost and regained ?

ITI. To what extent is the limb shrunken ?

IV. What changes, if any, are there in the odor of
the seeretions from the injured part?

V. What changes are there in the character of the hair
upon the injured part?

VI. What changes are there in the nails ; do they grow
as fast as upon the other side ?

VII. If the injury is upon the neck or face, what
changes have taken place there?

If you have any difficulty in answering these questions,
show some physician this letter, and ask him to go care-
fully over your case.

The letters of Dr. Miinsterberg and Dr. Howell on
the questions raised by the confusing varieties of mis-ref-
erence of touch, referred to in Chapter VI, are given here
in full as possessing interest and su
the elinician and psychologist.

coestiveness both for
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HArvARD UUNIVERSITY PSYCHOLOGICAL LABORATORY,
CAMBRIDGE, Mass., Dec. 16, 1893.

I have thought much about the matter, but I feel myself unable
to bring out a theory which is well based. In any case, I should
think on the connection between centripetal and centrifugal nerve-
currents.  The localization of a touch-sensation is the connection
of a sensation with a special motor impulse ; from the psychologi-
:al standpoint the loealization is the association of a touch-sensa-
tion with a sensation of movement; the system of our movement-
sensations is psychologically our tactual space. If now, during a
long period of illness, a new habit of movement, and new motor
reflex has to be developed, this new centrifugal tendency must
control the localization of the centrifugal stimulus; and it may be
by aceidental reasons that this new habit makes use of the higher
or of the lower parts of the organ. To be sure, the regenerated
nerve may change the quality and intensity of the stimulation
brought to the brain, and the result must be also a change of the
motor reaction, and this second change, the change of the motor
impulse, seems to me the direct reason for the local mis-reference.
svery normal person makes such mis-reference under abnormal
motor conditions: does not know, for instance, what finger is
touched if all ten fingers are brought together in abnormal arti-
ficial position. I should think, therefore, the main attention has
to be given to the relation of these sensorial disturbances to the
motor variations of the patients. The differences of the motor
ability may perhaps explain the differences of dislocalization.

Very sincerely yours,
HuGo MUNSTERBERG.

JoHN: HoPKINS UUNIVERSITY,
BaLTiMORE, Oct. 23, 1893.

DeAr Docror: I feel some hesitation in complying with your
request to suggest a theory to explain the curious cases of mis-
reference of sensations which you describe in your letter.  While
it is not difficult to suggest a possible explanation, I should want
to know all the details of the cases, to be satisfied in my own mind
that anything T might offer really met the conditions.

As this thing presents itself to my mind, with the limited knowl-
edge I possess of the details, the underlying cause of the phe-
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nomenon is to be found in an abnormal union and distribution of
the sensory fibres of the region involved. Loealization of sensa-
tions, in the long run, depends upon some distinctive difference in
the qualities of the sensations from different regions, a difference to
which the appropriate name of *“loeal sign” has been given; and
that we are able to distinguish a sensation aroused by stimulation
of one part of the skin from that originating in some other part
depends, then, upon the fact that the local signs of these sensa-
tions are different, and that by experience we have learned to re-
cognize the local sign for each region. If now the mis-reference
vou speak of has an anatomical basiz, which we can scarcely doubt,
it must be sought either in an escape of impulse in the cortical
centres, or in an abnormal distribution of the sensory fibres oceur-
ring during the act of regeneration, The former explanation is
not probable, as it involves double or associated sensations; the
latter, on the contrary, iz to my mind quite possible. During the
act of regeneration, when the fibres of the regenerated peripheral
end have made actual connections with the fibres of the central
stump, the axis-cylinders of the latter grow down into the newly
formed peripheral fibres. In some way most of these downgrowths
reach their proper terminations; but it seems very probable that
some of the bundles from the central end might take a wrong route
and reach a wrong termination : that, for instance, the axis-cylinders
belonging to the group of sensory fibres in the central stump which
formerly supplied the elbow might grow down into the peripheral
fibres which end at the wrist, or vice versa. This would be more
likely to happen, I suppose, if the apposition of the ends in the
suture had been unfortunate. Granting that such a thing had
happened, then the impulses aroused by stimulation of the periph-
eral endings would call forth sensations which previous experi-
ence had localized in a different region ; and this mis-reference of
sensation might or might not be overcome by future training, de-
pending somewhat on the location of the false sensations (. e., the
skin region invelved), and upon the nature and vocation of the
individual.

As far as I can see, the same explanation would hold if we
adopted the hypothesis that the axis-cylinders are formed in the
regenerated peripheral fibres, and are not downgrowths from the
central stump, as there would be a possibility in this case also of
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a similar malposition of fibres when functional union with the
fibres of the central stump was consummated.
This explanation does not apply to your spinal cord ecase;' I
cannot imagine any anatomical explanation of that.
Sincerely yours,
W. H. HowELL,

[nformation is desired of the present condition or ad-
dresses of the following :

Anz, Martin, 68th New York.

Barnum, Smith D., 141st New York.

tmory, Morgan, 9th New York Cavalry.

Kaiser, Charles, 14th New York State Militia,

Mooney, Edward, 110th Pennsylvania.

Seymour, William, said to have been formerly in naval
service. Record of regiment lost. Wounded in the
Wilderness, May 5, 1864.

Sylvester, Wm. S., 7th Wisconsin, Company D.

1 Case XX XVIII,
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HESTII ESIOMETER as test of | Causalgia, results in exaggerated

returning sensibility, 218

Anwsthesia, often from trifting

injury, 60

Anastomosis of nerves,
219

Ankylosis from injury or disuse,
73, 78, 234

60, 215,

thermal sensibility, 69
treatment of, 235
Cauterization for neuritis, 233
in causalgia, 235
Chorea, post-paralytie, 180
Choreal affection of stumps, 187,
188, 193, 195

Arthntﬁ, a late consequence of Cicatrix pressure, 157, 202

nerve-injury, 234
treatment of, 234
Ashhurst, operation by, 193
on regeneration, 226

Atkinson on nerve-transplanta- |

tion, 227
Atrophy from disuse, 64
Atropine-injections for contrac-
ture, 234

BANJ’:\? report of case by, 179
Blisters in causalgia, Ed";

Browning, W, report of case by,
161

brown-Séquard on trophie alter-
ations, 222

Bullee following nerve-wounds,
25, 163

Burning pain. See Causalgia.

C;’LLLUS, nerve pinched by, 24,
25, 37, 46
Cattell on reaction-time, 175, 176
Causalgia, 27, 31, 33, 34, 63, 73,
79, 82, 106, 117

accompanying neuritis, 235
blisters in, 78
morphine-injections for, 235
persistent, 72

causing pain {LHE:I 34
symptoms of, 25

' Clavic le, fracture of, causing par-

alvsis, 46
Cl uhbing of finger-tips, 56
Cocaine-injections for neuritis,
235
for pain after section, 232

| Contraction following nerve-sec-

tion, 221
rigid, 90
spiing-trap, 65, 85
treatment of, 64
worst form Df tid
Contractures, treatment of, 2 33
Contusion, neural, sy mptmu-; of,
treatment of, 224
trophie eflects of, 1%
varying degrees uf 15
Convulsions, ]uc.nl from hu\guc,
125, 130
Cord, injury of, 114, 117, 123,
125, 133
late changes in, after injury,
114
musecular sprain affecting, 37

| Counter-irritation for sensory dis-

turbances, 232
Cruteh-palsy (case), 51
usually recovers, 26
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EAS, Dr., report of ease by, | Hayem on ascending neuritis, 137

127 Heat, effect of, 54
Degeneration, involves whole of undue eflect of, 46, 162, 173
nerve below icjury, 209 Henry on blood-count, 174
late (case), 49 Hilton's ease of callus-pressure,25
reaction after nerve-section, | Hinsdale, report of case by, 1490
210 | Horton, report of case by, 204
upward, limited in extent,209 | Howell and Hiiber on ascending
Disuse, only one factor of muscle- | neuritis, 137
atrophy, 22 on nerve-degeneration,
Donches to promote cirveulation, | 208
231 on regeneration, 210
Dry cold for neuralgia, 232 Howell on mis-reference of touch,
sometimes 1ill-borne in| 238
neuritis, 233 ' Hutehinson, report of case by, 179

‘ Hypermsthesia from puncture of
| median, 90
F CZEMA accompanying neu- | Hypertrophy from neural wound,
J ritis, 27, 118 54
Electrical study after nerve-sec- |
tion, importance of, 61, 215 i
Electricity, as stimulant to skin, | JCE ill-borne in causalgic cases,
232 235
form of current used, 231
not to be used where neuri-
tis, 231
Etzold on regeneration, 220

l EEN, W. W, 84
operation by, 56, 146
report of case by, 204
| Kinsman, D, N., report of case

ACE, wound of, 180 | by, 88
Ferguson on ascending neu- | Klemm on ascending neuritis, 138
ritis, 140 I
Fracture of elbow, paralysis from, |
54 ARYNX-WOUND, 182

i Leeches in neuralgia follow-
ing wounds, 232
| Létiévant on collateral dispersion
I of touch, 214
ANGRENE, late, from nerve- | Lewis, Morris J., report of case
wound, 41, 157 | by, 99, 200
Gates, (. L., report of ease, 45 | Loealization-sense, 218
Glossy skin, 36, 56, 87, 99, 115,
199
(iray on nerve-degeneration, 151 w ASSAGE, 231
Girifliths, report of case by, 195 after nerve-injury, 224
MeNanghton, operations by, 164,

of fibula eausing neuritis, 159
of tibia causing neuritis, 158

165
] AITR-GROWTI, absent, 83 | Monod, report of case by, 218
inereased, 47 | Morton, T. G., operation by, 200
lessened, 96 Motility, treatment of disturb-

Hand, nerve-snpply of, 215, 219 ances of, 251
1 ]I H , 1 b
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243

Motion, late improvement of, 71 | Nerve-transplantation, 228

Moullin on nerve-transplanta- |
tion, 228

returns later than sensation, |
67

Mulhern, W. T, report of case

by,

115, 116

Miinsterberg on touch- ml‘-,rrefﬂl-l

Neuralgia, :
| __treatment of, 232
| Neuritis, 37, 136

usually unsuccessful, 227
following wounds,

ascending, 93, 135, 144, 157,
154, 161
causes of, 142

ence, 238 crossing spine, 154, 159
Muscular sprain affecting spinal | deaths from, 141
cord, 37 | from scar-pressure, 157,

NAIL -GROWTH, absence of],

163
decreased, 306, 92
increased, 29, 70

Neerosis of soft parts after nerve-
injury, 195 '

Nepveu on chorea of stump, 192

Nerve, facial, wound of, 112

lntemdl cutaneons, wound

of, 54
median, contusion of, 33
late attection of, 97
wounds of, 29, 54, 72,

161
idiopathic, 144
involving spine, 159
non-traumatie, 157
not producible experi-
mentally, 137
probable special toxie
canse, 13%
centrifugal and centripetal,
142
cocaine and morphine injee-
tions for, 235
descending, 161
from callus-pressure (case),36
prohibits use of electricity,

83, 90, 97, 99, 195, | 231
]‘TH 218, 219 symptoms, 136
middle Clltﬂ.TlE{}ll"i, wound ni' treatment of, 233
34 varieties of, 135
musecnlo-spiral, wounds uf, Neurotomy for neuritis, 236
91, 94

popl iteal, contusion of, 27

radial, wound of, 99

saphena, wound of, 109

seiatie, contusions of, 27, 41
wounds of, 93, 106, 109

sympathetic, possible wound

of, 186
tibial, wound of, 109

DEMA, following nerve-

wound, 31, 106, 161

AIN after section or puncture,

treatment of, 232
following  destruction  of

triceminal, regeneration of, nerve, 67
214 from ciecatrix-pressure, 23,

ulnar, section of, for pain, 144 | -
'.mmu]t-. nf 29, 31, 36, |

202

| Paralysis from splint-rest, 44

53, 154, 161 T"'amplegn, late, from muscular
Nerves, mntused recover badly,  sprain iecase), 37
19 ' Phlegmon, false, from nerve-in-
Nerve-sections, late symptoms of, | jury, 162
63 |PIE‘IH~4, brachial, anatomy ﬂf S'f?

-stretching for causalgia, 256 |

injury nf‘ by fall,
-suture, 209

by llgntlnn 11{}
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Plexus, brachial, pressure on, by
callus (ease), 46
wounds of, 70, 73,
82, 87, 170
Polyuria in spinal injuries, 37,
104, 124, 131
Pressure, thmg results of slight, |
l}3
h}' .‘-:L*..LI‘-[[:E:-EIIE, freatment of,
224
Pressure-palsy, 21
Waller's experiments on, 21
case of, 52
Primary union after nerve-suture, |
209
Pupil contracted after injury of |
brachial plexus, 179, 180

I
R injmhl?ﬁ 176

Reed, N. C,, report of case by, 84
He_a__,ﬁuu -ltum, after nerve-section,
210
of median nerve, 215
rapid in young, 62
spontaneous, uncommeon after
gunshot-wonnds, 214
ielaxation of nerve important
after injury, 223
Rice, F. W, report of case by, 92

18, |

CACTION-TIME, after nerve-

Hoessing on ascending nearitis, 137 |

'AVAGE, J. M. P,
v)  case by, 30
Sections, early symptoms of, 59

pain, 59
tingling 59
eleetrie reactions, 59
shock, 60, 226
Sensation, af ter Jnl*ufa.fmre-rmlﬂj.', 21
not an evidence of perfect

report of

. Sweat,

EX,

Sensation transmitted by imper-
fect nerves, 219

Sensibility after mnerve-section,
216

Shock from nerve-wound, 60, 226

sensation suspended by, 216

"ﬂihle_v, H. A., report of case by,
al

Skin-changes following nerve-
wounds, 25

Skin, glnw}, following nerve-
wnund, 36, H6, 87, 99, 118, 199

Spua-m from over-use of muscles,
105

| 8pinal injury from fall, 131

late paraplegia in, 19
late symptoms of, 19
myelitis in, 19
:-j-:flll{}lﬂlll.‘i of, 104
Spine, wound of, diagnosis from
multiple neuritis, 122
recovery from, 122
Splicing of nerve, 227
Splint-rest palsy, 44
Stimulation, sensory, sooner per-
ceived than motor, 217
Straup, Dr, report of case by,
108
Strimpell on ascending neuritis,
139
| Stump, bruise of, 188
choreoid movements of, 186,
188, 195
tremor of, 193
=uture of cut nerves, 225
(case), 99
primary, 220
secondary, 226
absence of, after nerve-
wound, 30, 50
increased, 33, U3
unilateral, 133, 182

union, 217, 230

reasons for GLP!]OI return of,
211

returns hefore motion. 210

return of, in perverted forms,
67

transmitted earlier than mo-
tor impulse, 210

T EMPERATURE, late increase
of, 50, 84
Tenotomy for contracture, 234
Thermal sense, alterations of,
(case), 49, 50
late recovery of, 22
returns last, 67



INDEX. 245

Time required for regeneration, “II_'I‘ZHH following  nerve-

211 wonnds, 2
Touch misreferred, 68, 76, 91, 97 | from callus-pressure (case), 47
lnl1f;l'|-n||-1ut!:11:|1u.=, after a[mul from neuritis, 163

imjury, 132 .
Howell on, 233 i
e sraoranagir 29 e
Jldniatio netve fopais, 212 |/ ERTEBRA, wound of. 111
3 lln:-1vlf3u;;f‘1;:|1, 200 Vulpian on ascending neu-
weory of; 21 s 19=
= X ritis, 137
Touch-sense, recovery of, pro- ’
gresses centrifugally, 69
Transplantation of nerves, 227 ; :
Traub on ascending neunritis, 137 \V"&‘LLI“RE‘ “xl‘“?””“ﬁ" on
Treatment of nerve-injuries, 223 W '1*3'““‘i““['_l“l‘é*_-‘*m“. 21
Tremor following stump-injury, | rist, wound of, 187
188
Trophie changes after nerve-sec-

tion, 222 TOUTH of patients in their
nerves, 220, 222 favor, 16, 62
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ABBOTT (A. C.). PRINCIPLES OF BACTERIOLOGY: a Practical
Manual for Students and Physicians, New (2d) edition thoroughly
revised and greatly enlarged. In one handsome 12mo. volume of 472
pages, with 94 engravings, of which 17 are colored. Cloth, 32.75.
Sust readip.

ALLEN (HARRISON). A SYSTEM OF HUMAN ANATOMY ;
WITH AN INTRODUCTORY SECTION ON HISTOLOGY, by
E. O. SHAKESPEARE, M. D.  Comprising 813 double-eolumned guarto
pages, with 380 E:nrfr'mmm on stone on 109 plates, and 241 woodents
in the text, Insix sections, each in a portfolio. Price per section, 33.50.
Also, bound in one \lrllllllt,{,luth,b.}! halt Russia, 325. Sold bg,r srh-
seription ondy.

AMERICAN SYSTEM OF DENTISTRY. In treatises by various
authors. Edited by WiLsvr F. LitcH, M.D., D.D.S. In three very
handsome super-roval octavo volumes, containing 3150 pages, with
1863 illustrations and 9 full-page plates.  Per volume, cloth, 26;
leather, 37 ; half’ Moroceo, 28, For sale by subscription only. Pros-
pectus free on applieation to the Publishers,

AMERICAN SYSTEMS OF GYNECOLOGY AND OBSTET-
RICS. In treatises by the most eminent American speeialists, Gvne-
cology edited by Marronew D, Maxx, A M., M. D, and Obstetrics
edited by Barrtox C. Higst, M. D. [n four large octavo volumes
comprising 3612 pages, with 1002 engravings, and 8 colored plates. Per
volume, cloth, 35 ; leather, 56 ; Il:llf']..uxui..t s7.  For sale by subserip-
tion only. Pmﬂpﬁ’hllh free on application to the Publishers,

ASHHURST (JOHN, JRR.). THE PRINCIPLES AND PRACTICE
OF SURGERY. For the use of Students and Practitioners. New
(6th) and revised edition. In one large and handsome octavo volume
of 1161 pages, with 656 engravings, Cloth, 36 ; leather, 37, Just ready.

ASHWELL E‘-s AMUEL). A PRACTICAL TREATISE ON THE
DISEASES OF WOMEN. Third edition. 520 pages. Cloth, $3.50.

A SYSTEM OF PRACTICAL MEDICINE BY AMERICAN
AUTHORS. FEdited by WiLLiaM PEPPER, M. D, LL.D. In five
large octavo x-:lunnu r*unt-unlm.: THrE Hlll"'l"t‘nﬂll.l 198 illustrations. Price
per volume, cloth, 35 ; leather 26; half Russia, 37. Sold by subscrip-
tivie only. Prm:|n¢¢tu:-: free on application to the Publishers.

ATTFIELD (JOHN). CHEMISTRY ; GENERAL, MEDICAL AND
PHARMACEUTICAL. New (14th) edition, specially revised by the
Author for America. In one handsome 12mo. volume of 794 pages,
with 22 illustrations, Cloth, #2.75; leather, 83.25. Just ready.

BARNES (ROBERT). A PRACTICAL TREATISE ON THE DIS-
EASES OF WOMEN, Third American from third English edition,
In one Svo. vol. of about 800 pages, with about 200 illus.

BARNES (ROBERT AND FANCOURT). A SYSTEM OF OB-
STETRIC MEDICINE AND SURGERY, THEORETICAL AND
CLINICAL. The Section on Embryology hx Pror. MILxEs MAR-
SHALL. In one large octavo volume of 872 pages, with 231 illustra-
tions, Cloth, 55; leather, 6. 4

BARTHOLOW (ROBERTS). CHOLERA ; ITS CAUSATION, PRE-
VENTION AND TREATMENT. In one 12mo. volume of 127 pages,
with 9 illustrations. Cloth, 1.25,

MEDICAL ELECTRICITY. A PRACTICAL TREATISE ON
THE APPLICATIONS OF ELECTRICITY TO MEDICINE AND
SURGERY. Third edition. In one octavo volume of 308 pages,
with 110 illustrations.

BASHAM (W. R.). BRENAL DISEASES; A CLINICAL GUIDE TO
THEIR DIAGNOSIS AND TREATMENT. In one 12mo. volume
of 304 pages, with 21 illustrations. Cloth, 32,

BELL (F. JEFFREY). COMPARATIVE ANATOMY AND I’I‘!YH—
IOLOGY. In one 12mo. volume of 561 pages, with 229 engravings.
Cloth, 22, See Students’ Series of Manuals, p. 14,
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BELLAMY (EDWARD). A MANUALOF SURGICAL ANATOMY.
In one 12mo. vol. of 300 pages, with 50 illustrations. Cloth, 52,25,

BERRY (GEORGE A.). DISEASESOF THE EYE; A PRACTICAL
TREATISE FOR STUDENTS OF OPH” ['IL'&.L"\.I{}I OGY. New (2d)
edition. Very handsome octavo vol. of 745 pages, with 197 original
illus. in the text, of which 87 are exquisitely eolored. Cloth, =8,

BILLINGS (JOHN S.). THE NATIONALMEDICAL DICTIONARY.
Including in one alphabet ]‘ln;:!i.‘ah. French, German, Italian and
Latin Technical Terms used in Medicine and the Collateral Sciences.
In two very handsome imperial oetavo volumes, containing 1574
wges and two colored plates. Per volume, eloth, $6; leather, 37 ;
walf Moroceo, 38,50,  For sale by subscr ipﬂmn ﬂ;l:i'u.r Specimen pages
on upp]il.?ﬂtiu]l to publishers,

BLOXAM (C. L.). CHEMISTRY, INORGANIC AND ORGANIC.
With Experiments, New American from the fifth London edition.
In one handsome octavo volume of 727 pages, with 292 illustrations,
Cloth, #2; leather, 3.

BRISTOWE (J. 8.). A TREATISE ON THE SCIENCE AND PRAC-
TICE OF MEDICINE. Eichth edition. In one oetavo volume
of 1325 pages, with 114 illustrations.

BROADBENT (W. H.). THE PULSE. In one 12mo. vol, of 317 pages,
with 59 encravings, Cloth, 21,75, SBee Series of Clinical Manwals, p. 13.

BROWNE (LENNOX,). THE THROAT AND NOSE AND THEIR
DISEASES. New (4th) and enlarged edition. In one imperial octavo
volume of 751 pages, with 235 engravings and 120 illustrations
color. Cloth, 86.50.

KOCH'S BEMEDY IN RELATION ESPECIALLY TO THROAT
CONSUMPTION. In one octavo volume of 121 ru;ﬂ's, with 45 illus-
trations, 4 of which are colored, and 17 charts, Cloth, $1.50.

BRUCE (J. MITCHELL). MATERIA MEDICA AND THERA-
PEUTICS. Fifth edition. In one 12mo. volume of 591 pages,
Cloth, 51.50. See Student's Series of Manuals, p. 14.

BRUNTON (T. LAUDER). A MANUAL OF ]’H."kli'lf,;‘lg':?'[.'JLﬂfiY,
THERBAPEUTICS AND MATERIA MEDICA ; including the Phar-
maey, the Physiological Action and the Ther: I]IL'll'tlllll L*-H.“idl‘t Dirnges,
Third and revised edition, in one oetavo vol. of 1305 pp., with 230 illus.

BRYANT (THOMAS). THE PRACTICE OF SURGERY. Fourth
Ameriean from the fourth English edition. In one imperial octavo vol.
of 1040 pages, with 727 illustrations. Cloth, $6.50; leather, 57.50.

BUMSTEAD (F. J.) AND TAYLOR (R. W.). THE PATHOLOGY
AND TREATMENT OF VENEREAL DISEASES. New edition.
see Taylor on Venereal Diseases.

BURNETT (CHARLES H.). THE EAR: ITS ANATOMY, PHYSI-
OLOGY AND DISEASES. A Practical Treatise for the Use of
Students and Practitioners. Second edition, In one 8vo. volume of
580 pages, with 107 illustrations. Cloth, 24 ; leather, 25.

BUTLIN (HENRY T.,. DISEASES OF THE TONGUE. In one
pocket-size 12mo. volume of 456 pages, with 8 colored plates and 3
engravings, Limp cloth, 233.50. See Series of Clinical Manuals,
page 13.

CARPENTER (WM. B.). PRIZE ESSAY ON THE USE OF ALCO-
HOLIC LIQUORS IN HEALTH AND DISEASE. New edition,
with a Preface by D. F. Coxpig, M.D. One 1Zmo. volume of 176
pages.  Cloth, 60 cents,

—— PRINCIPLES OF HUMAN PHYSIOLOGY. In one large octavo
volume,
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CARTER R. BRUDENELL) AND FROST (W. ADAMS). OFH-
THALMIC SURGERY. In one ]{m‘kut-ﬁim 12mo, volume of 559
pages, with 91 engravings and one plate.  Cloth, 32.25. See Series of
lindeal Moanwals, p. 13,

CASPARI (CHARLES JR.). A TEXT-BOOK ON PHARMACY.
FFor Students and Pharmacists.  In one handsome octavo volume,
thoroughly illustrated. Jn press.

CHAMBERS (T. K.). A MANUAL OF DIET IN HEALTH AND
DISEASE. In one handzome 8vo. vol. of 302 pages. Cloth, $2.75.

CHAPMAN (HENRY C.). A TREATISE ON HUMAN PHYSI-
OLOGY,  In one octavo volume of 925 pages, with 605 illustrations.
Cloth, 35.50; leather, 26.50.

CHARLES (T. CRANSTOUN). THE ELEMENTS OF PHYSIO-
LOGICAL AND PATHOLOGICAL CHEMISTRY. In one-hand-
some octavo volume of 451 pages, with 35 engravings and 1 eolored
plate.  Cloth, $3.50.

CHEYNE (W. WATSON). THE TREATMENT OF WOUNDS,
ULCERS AND ABSCESSES. In one 12mo volume of 207 pages.
Cloth, 51.25. Shortly.

CHURCHILL (FLEETWOOD),. ESSAYS ON THE PUERPERAL
FEVELR. Inone octavo volume of 464 pages, Cloth, 52,50,

CLARRKE (W. B.) AND LOCKWOOD (C. B.). THE DISSECTOR'S
MANUAL. In one 12mo. volume of 396 pages, with 49 engravings.
Cloth, 31.50. See Students’ Series of Manuads, p. 14.

CLASSEN'S QUANTITATIVE ANALYSIS. Translated by EpGar F.
SMITH, Ph. D, In one 12mo. vol. of 324 pp., with 36 illus, Cloth, §2.

CLELAND 'JOHN). A DIRECTORY FOR THE DISSECTION OF
THE HUMAN BODY. Inone 12mo.vol. of 178 pages. Cloth, $1.25.

CLOUSTON ' THOMAS 8.). CLINICAL LECTURES ON MENTATL
DISEASES., With an Abstract of Laws of U, 8, on Custody of the
Insane, by (. F, Forsoa, M. D, In one handsome octavo volume of
541 pages, illustrated with engravings and 8 lithographie plates,
Cloth, 34. Dr. ForsoMm’s Abstract is also furnished separately in
one oetavo volume of 105 pages,  Cloth, 51.50.

CLOWES 'FRANK). AN ELEMENTARY TREATISE ON PRACTI-
CAL CHEMISTRY AND QUALITATIVE INORGANIC ANALY-
SIS, From the fourth English edition. In one handsome 12mo.
volume of 387 pages, with 55 engravingz. Cloth, 52.50.

COATS (JOSEPH). A TREATISE ON PATHOLOGY. In one vol.
of 820 pages, with 339 engravings., Cloth, $5.50; leather, $6.50.

k)

COHEN (8. SOLIS). A HANDBOOK OF APPLIED THERA-
PEUTICS., One large 12mo. volume, with illustrations. Preparing.

COLEMAN (ALFRED). A MANUAL OF DENTAL SURGERY
AND PATHOLOGY. With Notes and Additions to adapt it to Amer-
ican Practice. By THoS. C. STELLWAGEN, M.A,, M.D,, D.D.S, Inone
handsome oetavo vol, of 412 pages, with 351 engravings. Cloth, $3.25,

CONDIE (I, FRANCIS)., A PREACTICAL TREATISE ON THE DIs-
EASES OF CHILDREN, Hixth edition, revised and enlarged. In
one laree 8vo, volume of 719 pares. Cloth, $5.25; leather, $6.25.

CORNIL (V.). SYPHILIS: ITS MORBID ANATOMY, DIAGNO-
SIS AND TREATMENT. Translated, with Notes and Additions, by
J. HExry C. Simes, M.D. and J, WiLLiam WHITE, M.D. In one
&vo. volume of 461 pages, with 84 illustrations. Cloth, $3.75.

CULVER (E. M.) AND HAYDEN (J.R.). MANUAL OF VENE-

REAL DISEASES. In one 12mo. volume of 289 pages, with 33
engravings, Cloth, 51.75.



LEA BroTHERS & C0.’s PUBLICATIONS, 53

DALTON (JOHN C.). A TREATISE ON HUMAN PHYSIOLOGY.
Seventh edition, thoroughly revised and greatly iml:lm.ul In one
very handsome octatvoe volume of 722 pages, with 252 engravings
Cloth, £5 ; leather, 26.

DOCTRINES OF THE CIRCULATION OF THE BLOOD, In
one handsome 12mo. volume of 203 pages.  Cloth, =2,

DANA (JAMES D.). THE STRUCTURE AND CLASSIFICATION
OF ZOOPHYTES., With illustrations on wood. In one imperial
4to. volume, Cloth, #4.

DAVENPORT (F. H.). DISEASES OF WOMEN., A Manual of
Non-Surgical Gynecology., For the use of Students and General Prae-
titioners. Second edition. In one handsome 12mo. volume of 314
pages, with 107 engravings. Cloth, =1.75.

DAVIS (F. H.). LECTURES ON CLINICAL MEDICINE, Second
edition. In one 12mo. volume of 287 pages. Cloth, $1.75.

DE LA BECHE'S GEOLOGICAL OBSERVER. Inone large octavo
volume of 700 pages, with 300 engravings, Cloth, 84,

DEXNIS (FREDERIC S.) AND BILLINGS (JOHN S.) ASYSTEM
OF BURGERY. In Treatises by various Authors, In very hand-
some octavo volumes, riechly illustrated.  Shoetly.

DRAPER (JOHN C.), MEDICAL PHYSICS. A Text-book for Stu-
dents and Practitioners of Medicine. In one handsome octavo volume
of 734 pages, with 376 engravings. Cloth, 34.

DRUITT (ROBERT). THE PRINCIPLES AND PRACTICE OF
MODERN BURGERY. A new Ameriean, from the twelfth London
edition, edited by STAXLEY Bovyp, F.R.C.8. In one large octavo
volume of 963 pages, with 373

3 L'I.]_‘_’l“ﬂ\ ings, Cloth, 54; leather, 55

DUANE (ALEXANDER.) THE STUDEXNT'S DICTIONARY OF
MEDICINE AND THE ALLIED SCIENCES. Comprising the
Pronuneiation, Derivation and Full Explanation of Medical Terms.
Together with mueh Collateral Deseriptive Matter, Numerous Tables,
ete. In one square octavo volume of 655 pages. Cloth, #4.25; half
leather, 34.50 ; full sheep, 35. Thumb-letter Index for guick use, 50
cents extra.

DUNCAN (J. MATTHEWS). CLINICAL LECTURES ON THE
DISEASES OF WOMEN, Delivered in St. Bartholomew's Hospital.
In one octavo volume of 175 pages. Cloth, $1.50.

DUNGLISON (ROBLEY). A DICTIONARY OF MEDICAL BCI-
ENCE. Containing a full explanation of the various subjects and
terms of Anatomy, Physiology, Medieal Chemistry, P Imlumu Phar-
macology, '!‘Iwmimutu:l-:r Medieine, Hygiene, Dietetics, ]"uhn!w_:'., =ur-
wery, Ophthalmology, Otology, ]..u"v. n;_rulng{\ ]h-inm[uln-rx Gyneeol-
n;_-:x, “ilht{‘h‘]ﬂ‘- Pediatries, Medical Jurn’qu udence, lhnnhrrv ete., ete.
By ROBLEY Dt NGLIgoN, M. D, LL. D, late Professor of Institutes
of Medicine in the Jefferson Medical l"-ullu_;_{u of Philadelphia. Edited
by Ricuarp J. Drxcrisox, A M., M. D, New (21st) edition, thor-
onghly revised and greatly enlarged and improved, with the Pronuneia-
tion, Accentuation and Derivation of the Terms.  In one magnificent
ll'tl]ll‘llﬂl octavo volume of 1191 pages. Cloth, 37 ; leather, 38 Thumb-
letter Index for quick use, 75 cents extra.

EDES ROBERT T... TEXT-BOOK OF THERAPEUTICS AND
MATERIA MEDICA. In one 8vo. volume of 544 pages. Cloth, 33.50;
leather, $4.50.

EDIS (ARTHUR W.). DISEASES OF WOMEN. A Manual for
Students and Practitioners. In one handsome Svo. volume of 576 pages,
with 148 engravings. Cloth, $3; leather, 34.

ELLIS (GEORGE VINER ). DEMONSTRATIONS IN ANATOMY.
Being a Guide to the Knowledge of the Human Body by Dissection.
From the eighth and revised ]'nLli.‘sh edition. In one oetavo volume
of 716 pages, with 249 engravings. Cloth, 34 25; leather, 55.25.
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EMMET (THOMAS ADDIS). THE PRINCIPLES AND PRAC-
TICE OF GYN.ECOLOGY, for the use of Students and Practitioners.
Third edition, enlarged and revised. In one large 8vo. volume of 880
pages, with 150 original engravings. Cloth, %5; leather, $6.

ERICHSEN (JOHN E... THE SCIENCE AND ART OF SUR-
GERY. A new American from the eighth enlarged and revised Lon-
don edition.  In two large octavo volumes containing 2316 pages, with
954 engravings. Cloth, 39; leather, $11.

FARQUHARSON (ROBERT). A GUIDE TO THERAPEUTICS.
Fourth American from fourth English edition, revised by FRANK
Woopsrnry, M. D. Inone 12mo. volume of 531 pages. Cloth, $2.50.

FIELD (GEORGE P.). A MANUAL OF DISEASES OF THE
EAR. Fourth edition. In one oetavo volume of 391 pages, with 73
engravings and 21 colored plates.  Cloth, 33.75.

FLINT (AUSTIN). A TREATISE ON THE PRINCIPLES AND
PRACTICE OF MEDICINE, New (7th) edition, thoroughly revised
by FREDERICK P. HEXEY, M D. In one large 8vo, volume of 1143
pages, with engravings.  Cloth, 35.00; leather, 36.00. Just veady.

A MANUAL OF AUSCULTATION AND PERCUSSION ; of
the Physical Diagnosis of Diseases of the Lungs and Heart, and of
Thoraciec Aneurism. Fifth edition, revized by JAMES C. WiLsox, M. D.
In one handsome 12mo. volume of 274 pages, with 12 engravings,

—— A PRACTICAL TREATISE ON THE DIAGNOSIS AND
TREATMENT OF DISEASES OF THE HEART. Second edition,
enlarged,  In one octavo volume of 550 pages.  Cloth, 54,

A PRACTICAL TREATISE ON THE PAHYSICAL EXPLO-
RATION OF THE CHEST, AND THE DIAGKOSIS OF DIS-
EASES AFFECTING THE RESPIRATORY ORGANS. Second
and revised edition.  In one octavo volume of 591 pages. Cloth, $54.50.

—— MEDICAL ESSAYS. In one 12mo. vol. of 210 pages. Cloth, $1.38.

ON PHTHISIS: ITS MORBID ANATOMY, ETIOLOGY, ETC.
A Series of Clinieal Leetures, In one Svo, volume of 442 pages.
Cloth, =3.50.

FOLSOM /C. F.\. AN ABSTRACT OF STATUTES OF 1. 8.
ON CUSTODY OF THE INSANE. In one Svo. vol. of 108 pages.
Cloth, #1.50.  Also bound with Clouston on Tnsawity.

FOSTER MICHAEL). A TEXT-BOOK OF PHYSIOLOGY. Fifth
and revised American from the fifth English edition. In one large
octavo volume of 1064 pages, with 316 engravings. Cloth, 54.50;
leather, 33,50,

FOTHERGILL (J. MILNER). THE PRACTITIONER'S HAND-
BOOK OF TREATMENT. Third edition. In one handsome octavo
volume of G4 pages, Cloth, 53.75; leather, 54 75.

FOWNES (GEORGE). A MANUAL OF ELEMENTARY CHEM-
[STRY (INORGANIC AND ORGANIC). Twelfth edition. Em-
hodvine Warrs' Physical and Tnovganie Chemistry. In one royal
12mo. volume of 1061 pages, with 168 engravings, and 1 ecolored
plate, Cloth, 52.75; ]1'Il'l;ll.‘1', s3.095 :

FOX (TILBURY AND T. COLCOTT). EPITOME OF SKIN
DISEASES, with Formule, For Students and Practitioners. Third
Ameriean edition, revised by T, €. Fox. In one small 12mo. volume
of 238 pages. Cloth, 31.25.
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FRANKLAND (E.) AND JAPP (F.R.). INORGANIC CHEMISTRY.
In one handzome octavo volume of 677 pages, with 31 engravings and
2 plates. Cloth, 323.75; leather, 24.75.

FULLER (HENRY). ON DISEASES OF THE LUNGS AND AIR
PASSAGES. Their Pathology, Physical Diagnosis, Symptoms and
Treatment. From second l*Iuglish edition. In one 8vo. volume of 475
pages.  Cloth, 53.50.

GANT (FREDERICK JAMES). THE STUDENT’S SURGERY. A
Multum in Parve, In one sgquare octavo volume of 345 pages, with
134 engravings. Cloth, 23.75.

GIBBES (HENEAGE). PRACTICAL PATHOLOGY AND MOR-
BID HISTOLOGY. In one very handsome oetavo volume of 514
pages, with 60 illustrations, mostly photographic.  Cloth, $2.75.

GIBNEY (V. P.). ORTHOPEDIC SURGERY. For the use of Practi-

tioners and Students.  In one Svo. vol. profusely illus.  Preparing.

GOULD (A. PEARCE). SURGICAL DIAGNOSIS. In one 12mo.
vil, of 539 pages.  Cloth, 52, See Student’s Series of Manuals, p. 14.

GEAY (HENRY). ANATOMY, DESCRIPTIVE AND SURGICAL.
Edited by T. PickEriNG Picg, F.R.C.8. A new American, from the
thirteenth English edition, thoroughly revised. In one imperial octavo
volume of 1118 pages, with 636 large and elaborate engravings, Priee,
with illustrations in colors, eloth, 27 : leather, 38, Price, with illus-
trations in black, cloth, #G; leather, %7.

GRAY (LANDON CARTER). A TREATISE ON NERVOUS AND
MENTAL DISEARES. For Smdents and Practitioners of Medicine.
In one handsome oetavo volume of 631 pages, with 168 engravings.
Cloth, 34.50; leather, $5.50.

GREEN (T. HENRY). AN INTRODUCTION TO PATHOLOGY
AND MORBID ANATOMY. Sixth American from the seventh
London edition. In one handsome octavo volume of 540 pages, with
167 engravings, Cloth, $2.75.

GREENE (WILLIAM H.).. A MANUAL OF MEDICAL CHEM-
ISTRY. For the Use of Students.  Based npon BowMsAaN's Wedical
Chemistry.  In one 12mo. vol. of 310 pages, with 74 1llus. Cloth, 31.75.

GROSS (SAMUEL W.). A PRACTICAL TREATISE ON IMPO-
TENCE, STERILITY, AND ALLIED DISORDERS OF THE MALE
SEXTAL ORGANS. Fourth edition, Edited by F. R. SrorGis, M.D.
In one handsome octave vol. of 165 pages, with 18 illus, Cloth, 2150,

GROSS (SAMUEL D.). A PRACTICAL TREATISE ON THE DIS-
EASES, INJURIES AND MALFORMATIONS OF TIIE URINARY
BLADDER, THE PROSTATE GLAND AND THE URETHRA.
Third edition, thoroughly revised and edited by SamvenL W. Gross,
M. D. Inoneoctavo vol. of 574 pages, with 170 illus.  Cloth, s4.50.

HABERSHON (8. 0.). ON THE DISEASES OF THE ABDOMEN,
comprising those of the Stomach, (Esophagus, Caceum, Intestines
and Peritonenm. Second Ameriecan from the third English edition.
In one octavo volume of 554 pages, with 11 engravings, Cloth, 53.50.

HAMILTON (ALLAN MCLANE). NERVOUS DISEASES, THEIR
DESCRIPTION AND TREATMENT. Second and revised edition.
In one octave volume of 5938 pages, with 72 engravings. Cloth, 34

HAMILTON (FRANK H.). A FPRACTICAL TREATISE ON FRAC-
TURES AND DISLOCATIONS. Eighth edition, revised and edited
by STEPHEN SMITH, A M., M. D, In one handsome octavo volunme of
832 pages, with 507 engravings. Cloth, 35.50; leather, 36.50.

HARDAWAY (W. A.). MANUAL OF SKIN DISEASES. In one
12mo. volume of 440 pages. Cloth, 33,



B LEA BrorHERS & Co.'s PUBLICATIONS.

HARE (HOBART AMORY). A TEXT-BOOK OF PRACTICAL
THERAPEUTICS, with Special Reference to the Applieation of
Bemedial Measu res to Disease and their Employment upon a Rational
Basis. With articles on various subjects by well-known specialists,
New (4th) edition, revizsed and enlareed. In one octavo volume of
740 pages. Cloth, 23.75; leather, 34.75. Just ready.

HARE (HOBART AMORY ), EDITOR. A SYSTEM OF PRAC-
TICAL THERAPEUTICS, By American and Foreign Authors. In
a series of contributions by 78 eminent Physicians, Three large octavo
volumes comprising 3544 pages, with 434 engravings; Price per
volume, cloth, 25; leather, 56 ; half Bussia, 37.  For sale by sub-
seription only.  Address the publishers,

HARTSHORNE (HENRY ). ESSENTIALS OF THE PRINCIPLES
AND PRACTICE OF MEDICINE, Fifth edition. In one 1Zmo.
volume, 669 pages, with 144 engravings.  Cloth, 32.75; half bound, $3.

—— A HANDBOOK OF ANATOMY AND PHYSIOLOGY. In one
12mo. volume of 310 pages, with 220 engravings. Cloth, $1.75.

— — A CONSPECTUS OF THE MEDICAL SCIENCES. Comprising
Manuals of Anatomy, Physiology, Chemistry, Materia Mediea, Prac-
tice of Medicine, hu]nqn and ‘.‘H!mli trics, Second m’lll,mtl In nltL. royal
12mo. vol. of 1028 pages, with 477 illus.  Cloth, 24.25; leather, 55.

HAYEM (GEORGES). PHYSICAL AND 3..1"1"1 ['."LI.. THERA-
PEUTICS. The Remedial Use of Heat, Eleetricity, Modifications of
Atmospheric Pressure, Climates and  Mineral Waters, Edited by
Prof. 1. A. Harg, M. D. In one octavo volume with numerous
illustrations,  Preporing.

HERMAN (G. ERNEST). FIRST LINES IN MIDWIFERY. In
one 12mo, vol. of 198 pages, with 80 engravings, Cloth, $1.25. See
Strdent’s Series :,J{ Tfrr.-ur:ff'f p. 14.

HERMANN (L.). EXPERIMENTAL PHARMACOLOGY. A Hand-
book of the Methods for Determining the Physiological Aetions of
Drugs, Translated by Ropert MEADE SMITH, M. D. In one 12imno.
volume of 199 pages, with 32 engravings., Cloth, 31.50.

HILL IHI*]IHUQLI.-]YL SYPHILIS AND LOCAL CONTAGIOUS
DISORDERS. In one Svo. volume of 479 pages. Cloth, $3.25.

HILLIER .TH(n[ AS). A HANDBOOK OF SKIN DISEASES.
Second edition. In one royal 12mo. volume of 353 pages, with two.
plates. (Cloth, 52,25,

HIRST BARTON (.) AND PIERSOL (GEORGE A.). HUMAN
MONSTROSITIES.  Magnificent folio, containing 220 pares of text
and illustrated with 123 engravings and 39 large photographic plates
froom nature. In four parts, price each, 35. Limited edition. For sale
bip subseription only.

HOBLYN (RICHARD D.). A DICTIONARY OF THE TERMS.
USED IN MEDICINE AND THE COLLATERAL SCIEXCES.
In one 1 mo. volume of 520 double-columned pages, Cloth, 31.50;
leather, 32,

HODGE HUGH I.). ON ]HH]L\HI""% PECULIAR TO WOMEN,
INCLUDING DISPLACEMENTS OF THE UTERUS. Second and
revised edition. In one 8vo. vol. of 519 ]r]l..“‘ith illus. ﬂlﬂth, =450

HOFFMANN (FREDERICK) AND POWER (FREDERICK B.|.
A MANUAL OF CHEMICAL ANALYSIS, as Applied to the
Examination of Medicinal Chemicals and their Preparations. Third
edition, entirely rewritten and much enlarged. In one handsome octavo
volume of 621 pages, with 179 engravings, Cloth, $4.25.

HOLDEN ([LUTHER). LANDMARKS, "I.ILHI[_.‘-.L AND BURGI-
CAL. TFrom the third English edition. With additions by W. W,
KEEN, M. D), Inone roval 12mo. volume of 148 pages. Cloth, 31.

HOLLAND (SIR HENRY). MEDICAL NOTES AND REFLEC-
TIONS, From third English edition. In one Svo. volume of 4035
pages. Cloth, $3.50.
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HOLMES (TIMOTHY'!. A TREATISE ON SURGERY. Its Prin-
ciples and Practice, A new Ameriean from the fifth Enelish edition,

Edited by T. PICKERING P1ck, F.R.CUS. In one handsome octavo vol-
ume of 1008 pages, with 428 engravings. Cloth, 36 ; leather, 37.

A BYSTEM OF SURGERY. With notes and additions by varions
American authors, Edited by Joux H. PAckarp, M. D, In three
very handsome 3vo. volumes containing 3137 donble-columned pages,
with 979 engravings and 13 lithographic plates. Per volume, eloth, 26
leather, 57 ; half Russia, 37.50.  For sale by subseription oniy.

HORNER (WILLIAM E.). SPECIAL ANATOMY AND HIS-
TOLOGY. Eichth edition, revised and modified. In two laree Svo,
volumes of 1007 pages, containing 320 engravings., Cloth, =6,

HUDSON (A.). LECTURES ON THE STUDY OF FEVER. In one

octavo volume of 308 pages.  Cloth, 22,50,

HUTCHINSON (JONATHAN). SYPHILIS. Inone pocket-size 12mo.
volume of 542 pages, with 8 ehromo-lithographie plurwc, Cloth, 32,25,
mee Series of Clinical Manuals, p. 13,

HYDE (JAMES NEVINS). A PRACTICAL TREATISE ON DIS-
EASES OF THE SKIN. New (3d) edition, thoronghly revised. In
one octavo volume of 802 pazes, with 108 engravings and 9 colored
plates. Cloth, 25 ; leather, =6.

JACKSON (GEORGE THOMAS. THE READY-REFERENCE
HANDBOOK OF DISEASES OF THE SKIN. In one 12%imno.
volume of 544 pages, with 50 engravings., =22.75,

JAMIESON (W. ALLAN). DISEASES OF THE =2KIN. Third
edition. In one octavo volume of 656 pages, with 1 engraving and 9
double-page chromo-lithographie plates, Cloth, 56,

JONES (C. HANDFIELD). CLINICAL OBSERVATIONS ON
FUNCTIONAL NEEVOUS DISORDERS, Second American edi-

n

tion. In one octavo volume of 340 pages. Cloth, 35.25.

JULER (HENRY). A HANDBOOK OF OPHTHALMIC SCIENCE
AND PRACTICE, New (2d) edition. In one cctavo volume of 549
pages, with 201 engravings, 17 ehromo-lithographie plates, test-tvpes of
Jaeger and Snellen, and Holmgren’s Color-Blindness Test.  Cloth,
35.50 ; leather, 26.50.

KING (A.F. A.). A MANUAL OF OBSTETRICE. Fifth edition. In
one 12mo. volume of 446 pages, with 150 illustrations. Cloth, $2.50.

KLEIN (E.). ELEMENTS OF HISTOLOGY. Fourth edition. In
one pocket-size 12Zmo. volume of 376 pages, with 194 engravings.
Cloth, 21.75. See Student’s Series of Manuals, p. 14.

LANDIS (HENRY G.). THE MANAGEMENT OF LABOR. In one
handsome 12mo, volume of 329 pages, with 28 illus. Cloth, $1.75.
LA ROCHE (R.. YELLOW FEVER. Intwo 8vo. volumes of 1468

pages. Cloth, &7,
PNEUMONIA, In one Svo. volume of 490 pages. Cloth, 53,

LAURENCE (J.Z.) AND MOON (ROBERT C.). A HANDY-
BOOK OF OPHTHALMIC SURGERY. Second edition In one
octavo volume of 227 pages, with 66 engravings. Cloth, 32.75.

LAWSON (GEORGE'. INJURIES OF THE EYE, ORBIT AND
EYE-LIDS. From the last English edition. In one handsome octavo
volume of 404 pages, with 92 engravings. Cloth, 33.50.

LEA '"HENRY C.). CHAPTERS FROM THE RELIGIOUS HIS-
TORY OF SPAIN; CENSORSHIP OF THE PRESS; MYSTICS
AND ILLUMINATI ; THE EXDEMONIADAS ; EL SANTO NINO
DE LA GUARDIA; BRIANDA DE BARDAXI. Inone 12mo.
volume of 522 pages. Cloth, 32 50.
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LEA (HENRY C.). FORMULARY OF THE PAPAL PENITENTI-
ARY. In one 8vo, vol. of 221 pages, with frontispiece. Cloth, 32.50.

— SUPERSTITION AND FORCE; ESSAYS ON THE WAGER

OF LAW, THE WAGER OF BATTLE, THE ORDEAL AND

TORTURE. Fourth edition, thoroughly revised. In one hand-

some royal 12mo. volume of 629 pages. Cloth, 22,75,

STUDIES IN CHURCH HISTORY. The Rise of the Temporal

Powe u—]immht of Clergv—Excommunication. New edition. In one
handsome 12mo. volume of 605 pages. Cloth, 32,50,

AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY
IN THE CHRISTIAN CHURCH. Second edition, In one hand-
some octavo volume of 685 pages.  Cloth, $4.50.

LEDGER. THE MEDICAL NEWS PHYRICIAN'S LEDGER. Con-
tains 300 pages ledger paper, ruled in approved style. Strongly
hound with patent flexible back, Price, 34.

LEE (HENRY) ON SYPHILIS., In one 8vo. volume of 246 pages.

Cloth, 82 25,

LEHMANN (C. G.). A MANUAL OF CHEMICAL PHYSIOLOGY.
In one 8vo. volume of 327 pages, with 41 engravings. Cloth, $2.25.

LEISHMAN (WILLIAM,). A SYSTEM OF MIDWIFERY. Includ-
ing the Diseases of Pregnaney and the Puerperal State. Fourth edi-
tion. In one octavo volume.

LOOMIS (ALFRED L.} AND THOMPSON (W. GILMAN).
A BYSTEM OF PRACTICAL MEDICINE. In Treatises by Vari-
ous Authors,  In very handsome Svo. volumes with illus. Preparing.

LUCAS (CLEMENT). DISEASES OF THE URETHRA. Preparing.

see Neries of Clinteal Manuwals, p. 13,

LUDLOW (J. L.), A MANUAL OF EXAMINATIONS UPON
ANATOMY, PHYRBIOLOGY, SURGERY, PRACTICE OF MEDI-
CINE,. OBSTETRICS, MATERIA MEDICA, CHEMISTRY, PHAR-
MACY AND THERAPEUTICS. To which is added a Medical For-
mulary. Third edition. In one roval 12mo. volume of 816 pages, with
370 engravings., Cloth, 33.25; leather, 33.75.

LUFF (ARTHUR P.). MANUAL OF CHEMISTRY, for the use of

Students of Medicine, In one 12Zmo. volume of 522 pages, with 36
engravings. Cloth, 32, See Student’s Servies of Manwals, p. 14.

LYMAN (HENRY M.). THE PRACTICE OF MEDICINE. In one
very handsome octavo volume of 925 pages, with 170 engravings.
Cloth, $4.75: leather, $5.75.

LYONS (ROEERT D.). A TREATISE ON FEVER. In one octavo

volume of 362 pages, Cloth, $2.25,

MAISCH (JOHN M.). A MANUAL OF ORGANIC MATERIA
MEDICA, Fifth edition. In one very handsome 12mo. volume of
544 pages, with 270 engravings. Cloth, 33.

MANUALS. See Student’'s Quiz Series, p. 14, Student's Series of Manu-
als, p. 14, and Series of Clindced E{rrmmh p. 13.

MARSH HOWARD). DISEASES OF THE JOINTS. In one 12mo,
volume of 468 pazes, with 64 engravings and a colored plate, Cloth, 52,
See Sertes of Clinteal Manauals, p. 13,

MAY (C. H.). MANUAL OF THE DISEASES OF WOMEN. For
the use of Students and Practitioners, Second edition, revised by L.
S, Rav, M. D, In one 12mo. volume of 360 pages, with 51 engrav-
ings. Cloth, $1.75.

MILLER (JAMES). PRINCIPLES OF SURGERY. Fourth Ameri-
can from the third I.n!mhm oh edition.  In one laree oetavo volume of
G238 pages, with 240 engravings, Cloth, 53.75.

]
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THE PRACTICE OF SURGERY. Fourth American from the
last Edinburgh edition. In one large oetavo volume of 632 pages, with
364 engravings. Cloth, 33.75.

MORRIS (HENRY). SURGICAL DISEASES OF THE KIDNEY,
In one 12Zmo. volume of 554 pages, with 40 engravings and 6 colored
plates, Cloth, 52,25, See Series of Clinteal Manuals, p. 13,

MORRIS (MALCOLM). DISEASES OF THE =SKIN. In one
gquare Svo, volume of 572 pages, with 19 chromo-lithographie figures
and 17 engravings. Cloth, $5.50. Jusf ready.

MULLER (J.). PRINCIPLES OF PHYSICS AND METEOROL-
OGY. In one large 8vo. vol, of 623 pages, with 538 cuts. Cloth, 34.50,

MUSSER (JOHN H.). A PRACTICAL TREATISE ON MEDICAL
DIAGNOSIS, for Students and Physicians. In one octavo volume
of 873 pages, illustrated with 162 engravings and 2 colored plates.
Cloth, 55 ; leather, 36, Just ready.

NATIONAL DISPENSATORY. See Stillé, Maisch & Caspari, p. 14,

NATIONAL MEDICAL DICTIONARY. See Billings, p. 5.

NETTLESHIP (E.). DISEASER OF THE EYE. Fourth American
o a " ' L] i .
from tifth English edition. In one 12mo, volume of 504 pages, with
164 engravings, test-types and formule and color-blindness test.
Cloth, 52,

NORRIS (WM. F.) AND OLIVER (CHAS. A.). TEXT-BOOK OF
OPHTHALMOLOGY. In one octavo volume of 641 pages, with 357
engravings and 5 eolorved plates.  Cloth, 55; leather, 56,

OWEN (EDMUND). SURGICAL DISEASES OF CHILDREN.
In one 12mo. volume of 325 pages, with 83 engravings and 4 colored
plates, Cloth, 22, See Series of Clinical Manuals, p. 13,

PARRY (JOHN S8.). EXTRA-UTERINE PREGNANCY, ITS
CLINICAL HISTORY, DIAGNOSIS, PROGNOSIS AND TREAT-
MEXNT. Inoneoctavo volume of 272 pages. Cloth, 22.50.

PARVIN (THEOPHILUS). THE SCIENCE AND ART OF OB-
STETRICS. New (3d) edittion, In one handsome Svo, volume, with
engravings and a colored plate. Preparing.

PAVY (F. W.). A TREATISE ON THE FUNCTION OF DIGES-
TION, IT8 DISORDERS AND THEIRE TREATMENT. From the
second London edition, In one Svo. volume of 238 pages. Cloth, =2,

PAYNE (JOSEPH FREANK) A MANUAL OF GENERAL
PATHOLOGY. Designed as an Introduction to the Practice of Medi-
cine, In one octavo volume of 524 pages, with 153 engravings and
1 colored plate.

PEPPER'S SYSTEM OF MEDICINE, Seep, 2.

PEPPER (A.J.). FORENSIC MEDICINE. In press. See Student’s
Series of Manuals, p. 14

SURGICAL PATHOLOGY. In one 12mo. volume of 511 pages,
with 81 engravings, Cloth, £2, See Student’s Series of Manuals, p. 14,

PICK (T. PICKERING). FRACTURES AND DISLOCATIONS.
In one 12mo. volume of 530 pages, with 93 engravings, Cloth, $2.
Nee Series of Clindeal Monwals, p. 13,

PIERIE (WILLIAM). THE PRINCIPLES AND PRACTICE OF
SURGERY. In one octavo volume of 730 pages, with 316 engravings.
Cloth, $3.75.
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PLAYFAIR (W. S.). A TREATISE ON THE SCIENCE AND
PRACTICE OF MIDWIFERY. Sixth American from the eighth
English edition. Edited, with additions, by R. P. Harris, M. D.
I one octavo volume of 697 pages, with 217 engravings and 5 plates,
Cloth, $4 ; leather, 5,

—— THE SYSTEMATIC TREATMENT OF NERVE PROSTRA-
TION AND HYSTERIA. Inone 12mo, vol, of 97 pp. Cloth, 1.

POLITZER (ADAM). A TEXT-BOOK OF THE DISEASES OF THE
EAR AND ADJACENT ORGANS. Second American from the
third German edition, Translated by Oscar Dobpp, M. D., and
edited by 81k WiLLiasm Davey, F. R.C. 8. In one octavo volume of
748 pages, with 330 original engravings. Cloth, $5.50.

POWER (HENRY). HUMAN PHYSIOLOGY. Second edition. In
one 12mo. volume of 306 pages, with 47 engravings. Cloth, $1.50.
See Student’s Servies of Manvals, p. 14,

PURDY (CHARLES W.. BRIGHT'S DISEASE AND ALLIED
AFFECTIONS OF THE KIDNEY. In one octavo volume of 238
pages, with 18 engravings. Cloth, $2.

PYE-SMITH (PHILIP H.). DISEASES OF THE SKIN. In one
12mo. vol, of 407 pp., with 28 illus., 18 of which are colored. Cloth, 32,

QUIYL SERIES. See Student’s Quiz Series, p. 14,

RALFE (CHARLES H.). CLINICAL CHEMISTRY. In one
12mo, volume of 314 pages, with 16 engravings. Cloth, $1.50. See
Stuwdent’s Seriez of Manvals, p. 14,

BAMSBOTHAM FRANCIS H.). THE PRINCIPLES AND PRAC-
TICE OF OBSTETRIC MEDICINE AND SURGERY. In one
imperial octavo volume of G40 pages, with 64 plates and numerous
engravings in the text. Strongly hound in leather, 57.

REICHERT (EDWARDT.). A TEXT-BOOK ON PHYSIOLOGY.
In one handsome octavo volume of about 800 pages, richly illustrated,
Preparing.

REMSEN (IRA). THE PRINCIPLES OF THEORETICAL CHEM-

ISTRY. Fourth edition, l]mmu-rhh revised and much enlarged.
In one 12Zmo. volume of 325 pages. C ]1:lt|'| =2,

REYNOLDS (J. RUSSELL). A SYSTEM OF MEDICINE. Ed-
ited, with 11nh-~ and additions, by HExrY HArTsHORKNE, M. D). In
three lars we Svo, vols,, containing 3056 closely ]nmtv:] dlouhble-columned
pages, with 317 HJL:J.LHIIL*- Per volume, eloth, 35 ; leather, 56 very
handsome half Bussia, 26.50. For sale E:g 3H|‘!hfill‘llilq‘|!|fj.i'! anly.

RICHARDSON (BENJAMIN WARD). PREVENTIVE MEDI-
CINE. In one octavo volume of 729 pages. Cloth, $4; leather, $5.

ROBERTS (JOHN B.). THE PRINCIPLES AND PRACTICE OF
MODERN SURGERY. In one octavo volume of 780 pages, with
A1 engravings, Cloth, #4.50; leather, 25.50.

——— THE COMPEND OF ANATOMY. For use in the Dissecting
Room and in preparing for Examinations. In one 16mo. volume of
196G pages.  Limp eloth, 75 cents,

ROBERTS (SIR WILLIAM). A PRACTICAL TREATISE ON
URINARY AND RENAL DISEASES, INCLUDING URINARY
DEPOSITS, Fourth American from the fourth London edition. In
one very handsome Svo, vol. of 608 pp., with 81 illus.  Cloth, 535.50,

ROBERTSON (J. MUGREGOR). PHYSIOLOGICAL PHYSICS,
In one 12Zmo. volume of 537 pages, with 219 engravings. Cloth, 32,
Spe Student's Serics u:f _-]ﬁrpumfx, I 14.

ROSS (JAMES). A HANDBOOK OF THE DISEASES OF THE
NERVOUS SYSTEM. In one handsome octavo volume of 726 pages
with 184 engravings. Cloth, $4.50; leather, 35.50.
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SAVAGE (GEORGE H.). INSANITY AND ALLIED NEUROSES,
PRACTICAL AND CLINICAL. Inone 12mo, volume of 551 pages,
with 18 typical engravings. Cloth, $2. See Series of Clinical Man-
wirds, po 13,

SCHAFER (EDWARD A.). THE ESSENTIALS OF HISTOL-
OGY, DESCRIPTIVE AND PRACTICAL. For the use of Students,
New (4th) edition. In one handsome octave volume of 311 pages,
with 288 illustrations, Cloth, 83. Just ready.

SCHMITZ AND ZUMPT'S CLASSICAL SERIES.

ADVANCED LATIN EXERCIRSES. Cloth, 60 cents; half bound,
70 cents,

SCHMIDT'S ELEMENTARY LATIN EXERCISES. Cloth, 50 cents.

SALLUST. Cloth, 60 eents; half bound, 70 cents,

NEPOS. Cloth, 60 cents; half bound, 70 cents,

VIRGIL. Cloth, 85 cents; half bound, $1.

CURTIUS. Cloth, 80 eents; half bound, 90 cents,

SCHOFIELD (ALFRED T.. ELEMENTARY PHYSIOLOGY
FOR STUDENTS. In one 12mo. volume of 380 pages, with 227
engravings and 2 eolored plates, Cloth, 32

SCHREIBER (JOSEPH). A MANUAL OF TREATMENT BY
MASSAGE AND METHODICAL MUSCLE EXERCISE. Trans-
lated by WaLTER MENDELSON, M. D)., of New York. In one hand-
some octavo volume of 274 pages, with 117 fine engravings.

SEILER (CARL). A HANDBOOK OF DIAGNOSIS AND TREAT-
MENT OF DISEASES OF THE THROAT AND NASAL CAVI-
TIES. Fourth edition. In one 12Zmo. volume of 414 pages, with 107
engravings, and 2 colored plates. Cloth, $2.25,

SENN (NICHOLAS). SURGICAL BACTERIOLOGY. Second edi-
tion. In one octavo volume of 268 pages, with 13 plates, 10 of which
are eolored, and 9 engravings. Cloth, 32.

SERIES OF CLINICAL MANUALS., A Series of Authoritative
Monographs on .Imﬂmrmnt.{'liniuul Subjects, in 12mo. volumes of about
550 pages, well illustrated. The following volumes are now ready :
BROADBENT on the Pulse, 31.75; YEO on Food in Health and Iisease,
52: CARTER and Frost's Ophthalmie Surgery, 32.25; HUTCHINSON
on Svphilis, $2.25; MagsH on Diseases of the Joints, 32; MORRIS
on Surgical Diseases of the Kidnev, 22.25; OwEN on Surgical
Dizeases of Children, 32; Pick on Fractures and Dislocations, 32;
BuTLix on the Tongue, 23.50; SAVAGE on Insanity and Allied Neu-
roses, 52; and TrREVES on Intestinal Obstruetion, 32. The following
is in press: Lucas on Diseases of the Urethra.

For separate notices, see under various anthors’ names,

SERIES OF STUDENT'S MANUALS. See next page,

SIMON (W.). MANUAL OF CHEMISTRY. A Guide to Lectures
and Laboratory Work for Beginners in Chemistry. A Text-hook
speeially adapted for Students of Pharmacy and Medieine. New (4th)
edition. In one Svo.volume of 490 pages, with 44 engravings and 7
plates showing colors of 56 tests. Cloth, 23,25,

SLADE (D. D.). DIPHTHERIA; ITS NATURE AND TREAT-
MENT, Second edition. In one royal 12mo. vol., 158 pp. Cloth, 51.25.

SMITH (EDWARD). CONSUMPTION ; ITS EARLY AND REME-
DIABLE STAGES. In one 8vo. volume of 253 pp. Cloth, 32.25,

SMITH (J. LEWIS). A TREATISE ON THE DISEASES OF IN-
FANCY AND CHILDHOOD. Seventh edition, revised and enlarged.
In one large Svo. volume of 881 pages, with 51 illustrations. Cloth,
54.50; leather, 25.50.

SMITH (STEPHEN). OPERATIVE SURGERY. Second and thor-
oughly revised edition. In one octavo volume of 892 pages, with
1005 engravings. Cloth, 24 ; leather, 35.
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STILLE (ALFRED). CHOLERA ; ITS ORIGIN, HISTORY, CAUS-
ATION, SYMPTOMS, LESIONS, PREVENTION AND TREAT-
MENT. In one 12Zmo. volume of 163 pages, with a chart showing
routes of previous epidemies,  Cloth, 51.25.

THERAPEUTICS AND MATERIA MEDICA. Fourth and
revised edition. In two octave volumes, containing 1936 pages.
Cloth, 310; leather, 312,

STILLE (ALFRED), MAISCH (JOHN M.} AND CASPARI
(CHAS. JR.). THE NATIONAL DISPENSATORY: Containing
the Natural History, Chemistry, Pharmacy, Actions and Uses of
Medieines, including those recognized in the latest Pharmacopoeias of
the United States, Great Britain and Germany, with numerous refer-
ences to the French Codex. New (5th) edition, revised and enlarged
in accordance with the new U. 8. Pharmacopoeia, Seventh Decennial
tevision. In one magnificent imperial octavo volume of 1910 pages,
with 320 engravings. Cloth, 37.25; leather, 28. With ready reference

" Thuwmb-letter Index. Cloth, £7.75; leather, 28.50. Just ready.

STIMSON (LEWIS A.). A TREATISE ON FRACTURES AND
DISLOCATIONS, In two handsome octavo volumes. Vol 1., Frac-
TURES, 582 pages, 360 engravings. Vol. 1I., DISLOCATIONS, 540
pages, 163 engravings, Complete work, eloth, 25.50; leather, 57.50.
Either volume separately, eloth, 33 ; leather, S4.

——— A MANUAL OF OPERATIVE SURGERY. Second edition, In
one royval 12mo, volume of 503 pages, with 342 illus, Cloth, 52.50.
STUDENT'S QUIZ SERIES. A New Series of Manualsin guestion and
answer for Students and Practitioners, covering the essentials of medical
seience.  Thirteen volumes, pocket size, convenient, authoritative,
well illustrated, handsomely bound in limp eloth, and issued at a low
svice, 1. Anatomy (double number); 2. Physiology; 3. Chemistry and
]Ph}‘:-iic.‘:'-; 4. Histology, Pathology and Baeteriology ; 5. Materia Mediea
and Therapeuties; 6. Praetice of Medicine; 7. Surgery (double num-
her): 8. Genito-Urinary and Venereal Diseases; 9. Diseases of the Skin;
10, Diseases of the Eye, Ear, Throat and Nose; 11, Obstetries; 12
Gvnecology ; 13, Diseases of Children. Price, 31 each, except Nos.
1 and 7, Anatomy and Swrgery, which being donble numbers are priced

at 31.75 each. IFull speeimen cireular on application to publishers.

STUDENT'S SERIES OF MANUALS. A Series of Fifteen Man-
uals by Eminent Teachers or Examiners, The volumes are pocket-size
12mos. of from 300-540 pages, profusely illustrated, and bound in red
limp cloth. The following vuLunvi: may now be announced: HER-
MAN’S First Lines in Midwifery, 81.25; Lurr’s Manual of Chemistry,
22 Bruor's Materia Mediea and Therapeutics (fifth edition), 31.50;
TrEvVES Manual of Surgery (monographs by 33 leading surgeons), 3
volumes, perset, 36; BELL's Comparative Anatomy and Physiology, 52;
RozERTsON'S Physiologieal Physics, $2; GouLp's Surgical Diagnosis,
22: KLEIN's Elements of Histology (4th edition), 31.75; PEPPER’S
Surgical Pathology, #2; TreEves' Surgical Applied Anatomy, 52;
Power’s Human Physiology (2d edition), $1.50; RALFE’S Clinical
Chemistry, $1.50; and CLAEKE and Lockwoon’s Dissector’s Manual,
£1.50. The following is in press: PEPPER’S Forensic Medieine.

For separate notices, see under various anthors” names,

STURGES (OCTAVIUS). AN INTRODUCTION TO THE STUDY
OF CLINICAL MEDICINE. In one 12mo. volume. Cloth, 31.25.

SUTTON (JOHN BLAND). SURGICAL DISEASES OF TilE
OVARIES AND FALLOPIAN TUBES. Including Abdominal
Pregnancy. In one 12mo, volume of 513 pages, with 119 engravings
and 5 eolored plates.  Cloth, 23,

TUMORS, INNOCENT AND MALIGNANT. Their Clinical
Features and Appropriate Treatment. In one Svo. vol, of 526 pp., with
250 engravings and 9 full-page plates, Cloth, $4.50. Just ready.

TAIT (LAWSON). DISEASES OF WOMEN AND ABDOMINAL
SURGERY. In two handsome octavo volumes, Vol I. containg 546
pages and 3 plates, Cloth, 5. Vol. 1L, preparing.
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TANNER (THOMAS HAWEKES). A MANUAL OF CLINICAL
MEDICINE AND PHYSICAL DIAGNOSIS., Third American
from the second revised English edition, Edited by TiLevry F 0X,
M. D. In one handsome 12mo. vol. of 362 pp., with illus. Cloth, 1. 50,

ON THE SIGNS AND DISEASER OF PREGNANCY. From
the second English l'ditinn_ In one octavo volume of 490 pages, with
4 eolored plates and 16 engravings., Cloth, 34.25

TAYLOR (ALFRED 8.). MEDICAL JURISPRUDENCE. Eleventh
American from the twelfth English edition, specially revized by CLARK
BELL, Esq., of the N. Y. Bar. In one octavo volume of 737 pages,
with 56 engravings. Cloth, 34.50; leather, 35.50,

ON POISONS IN RELATION TO MEDICINE AND MEDICAL
JURISPREUDENCE. Third American from the third London edition.
In one 8vo. vol. of 738 pp., with 104 illus. Cloth, 25.50; leath., =G.50.

TAYLOR (ROBERT W.). A CLINICAL ATLAS OF VENEREAL
AND SBKIN DISEASES. Including Diagnosis, Prognosis and
Treatment. In eight large folio parts, measuring 14 x 18 inches, and
comprisi ng 213 beantiful fieures on 58 ﬁ:lll-p:lm- chromo-lithographie
plates, 85 fine engravings, and 425 pages of text. ( mu]nlq te work now
ready. Price per part, sewed in heavy embossed paper, 32.50. Bound
in one volume, half Russia, 527 : half Turkey "nInruLvu -'“~ For sale
by subscr q:r!mn oy,  Address the 1m|1|i:-ch-.-rs, Epw:illlt‘:ll plates by
mail on receipt of ten cents, ;

——— THE PATHOLOGY AND TREATMENT OF VENEREAL
DISEASES. Being the sixth edition of BUMSTEAD and TayLor., In
one very handsome Svo. volume of about 900 pages, with about 150 en-
gravings as well as ehromo-lithographie plates. _f'.-r.um iniy,

TAYLOR (SEYMOUR). INDEX OF MEDICINE. A Manual for
the nse of Senior Stodents and others,  In one large 12mo. volume of
802 pages. Cloth, 33.75. Just ready.

THOMAS (T. GAILLARD) AND MUNDE (PAUL F.). A PRAC-
TICAL TREATISE ON THE DISEASES OF WOMEN. New
(6th) edition, thoroughly revised by PavrL F. Muxpg, M. D. In
one large "HI{l handsome oetavo volume of 824 pages, with 347 engrav-
ings, Cloth, 25: leather, 36.

THOMPSON (SIR HENRY). CLINICAL LECTURES ON DIS-
EASES OF THE URINARY ORGANS, Second and revised edi-
tion. In one octavo vol. of 203 pp., with 25 engravings. Cloth, 52,25,

- —— THE PATHOLOGY AND TREATMENT OF STRICTURE
OF THE URETHRA AND URINARY FISTULXE. From the
third English edition. In one octavo volume of 359 pages, with 47
engravings and 3 lithographie plates.  Cloth, 23.50.

TODD (ROBERT BENTLEY). CLINICAL LECTURES ON CER-
TAIN ACUTE DISEASES, In one 8vo. vol, of 320 pp., cloth, #2.50.

TREVES (FREDERICK). OPERATIVE SURGERY. In two
8vo. vols, containing 1550 pp., with 422 illus. Cloth, 9 ; leath., 311.

—— A MANUAL Ul" SURGERY. In Treatises by 33 le: uhn:_f -
geons.,  Three 12mo. volumes, containing 1866 pages, with 213 engray-
ings, Price per set, 26, See Student’s Series of Manuals, p. 14,

——— THE STUDENTS HANDBOOK OF SURGICAL OPERA-
TIONS. In one 12Zmo, vol. of 508 pp., with 94 illus. Cloth, 22.50.

SURGICAL APPLIED ANATOMY. Inone 12mo. vol. of 540 pp.,

with 61 engravings. Cloth, 352, See Student’s Series of Manuwals, p. 14,

INTESTINAL OBSTEUCTION. In one 1Zmo. volume of 522
pages, with 60 illus. Cloth, 32, See Series of Clindeal Manuvals, p. 13,

TUKE (DANIEL HACK). THE INFLUENCE OF THE MIND
UPON THE BODY IN HEALTH AND DISEASE. Second edition.
In one 8vo. volume of 467 pages, with 2 eolored plates. Cloth, 33.

VAUGHAN (VICTOR C.) AND NOVY (FREDERICK G.).
PTOMAINES, LEUCOMAINES AND BACTERIAL PROTEIDS,
or the Chemical Faetors in the Causation of Diseaze. Second edition.
In one 12mo. volume of 380 pages. Cloth, 32,25,
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VISITING LIST. THE MEDICAL NEWS VISITING LIST for 1895,
Four styles: Weekly (dated for 30 patients); Monthly (undated for
120 patients per month); Perpetual (undated for 30 patients each
week ); and Perpetual (undated for 60 patients each week). The 60-
patient book consists of 256 pages of assorted blanks. The first three
stvles eontain 32 pages of mmportant data, thoroughly revised, and
150 pages of assorted blanks. Each in one volume, priee, $1.25.
With thumb-letter index for quick use, 25 eent= extra. E!Fpm:iul rates
to advanee-paying subseribers to THE MEDICAL NEWs or THE
AMERICAN JOURNAL OF THE MEDICAL SCIEXCES, or both., See p. 1.

WALSHE (W. H.). PEACTICAL TREATISE ON THE DISEASES
OF THE HEART AND GREAT VESSELS. Third American from
the third revised London edition. In one 8vo. vol. of 420 pp. Cloth, 23.

WATSON (THOMAS). LECTURES ON THE PRINCIPLES AND
PRACTICE OF PHYSIC. A new American from the fifth and
enlarged English edition, with additions by H. HarrsmorxE, M. D.
In two large Svo. vols. of 1840 pp., with 190 euts, Cloth, $9; leather, $11.

WELLS (J. SOELBERG). A TREATISE ON THE DISEASES OF
THE EYE. In onelarge and handsome octavo volume.

WEST (CHARLES). LECTURES ON THE DISEASES PECULIAR
TO WOMEN. Third American from the third English edition. In
one octavo volume of 543 pages. Cloth, 83.75; leather, 24.75.

ON SOME DISORDERS OF THE NERVOUS SYSTEM IN
CHILDHOOD. In onesmall 12mo. volume of 127 pages. Cloth, $1.

WHARTON (HENRY R.). MINOR SURGERY AND BANDAG-
ING. New (2d) edition. In one 12Zmo. volume of 529 pages, with 416
engravings, many of which are photographie. Cloth, 3.

WHITLA (WILLIAM). DICTIONARY OF TREATMEXNT, OR
THERAPEUTIC INDEX. Including Medieal and Surgical Thera-
peuties.  In one square octavo volume of 917 pages. Cloth, $4.

WILLIAMS CHARLES J.B. ANDC.T.), PULMONARY CON-
SUMPTION : ITS NATURE, VARIETIES AND TREATMENT.
In one octavo volume of 303 pages. Cloth, 32.50.

WILSON (ERASMUS). A SYSTEM OF HUMAN ANATOMY.
A new and revised Ameriean from the last English edition. Illustrated
with 397 engravings. In one octavo volume of 616 pages. Cloth, 34 ;
leather, 25,

THE STUDENT'S BOOK OF CUTANEOUS MEDICINE. In
one 12mo, volume, Cloth, £3.50,

WINCKEL ON PATHOLOGY AND TREATMENT OF CHILDBED,
Translated by James R, CHapwick, A, M., M. D. With additions
by the Author. In one octavo volume of 484 pages. Cloth, $4.

WOHLER'S OUTLINES OF ORGANIC CHEMISTRY. Translated
from the eighth German edition, by Ira ReMsex, M.D. In one
12mo. volume of 550 pages. Cloth, 33.

YEAR-BOOK OF TREATMENT FOR 1894, A Critical Review for
Practitioners of Medicine and Sorgery.  In contributions by 24 well-
known medical writers,  12mo., 500 pages. Cloth, $1.50. In combi-
nation with THE MEeEDIcAL NEwSs and THE AMERICAN JOURNAL
OF THE MEDICAL SCIENCES, 75 cents.  See p. 1.

YEAR-BOOK OF TREATMENT FOR 1595, Ready early in 1805,

YEAR-BOOKS OF TREATMENT FOR 1891, 1892 and 1893, similar
to above. Each, cloth, $1.50

YEAR-BOOKS OF TREATMENT FOR 1586 and 1887. Similar to
above. 12mo., 320-341 pages. Limp cloth, $1.25.

YEO (I. BURNEY). FOOD IN HEATH AND DISEASE. In one
12mo. vol. of 590 pp Cloth, 32. See Series of Clinical Manwals, p. 13.

A MANUAL OF MEDICAL TREATMENT, OR CLINICAL
THERAPEUTICS. Two volumes containing 1275 pages. Cloth, $5.50.

YOUNG (JAMES K.). ORTHOPEDIC SURGERY. In one 8vo.
volume of 475 pages, with 286G illustrations. Cloth, $4; leather, $5.
Just remdy.




























