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2 SPINAL CONCUSSION.

ailments until we have taken account of what we have learned
and what we can make available for extended research.

Notwithstanding the observations of Leeuwenhoek with his
imperfect microscope in 1687, and Prochaska’s announeement,
in 1779, of the brain structure, the ancient idea that the ¢ spinal
marrow ” was similar to the marrow in the hollows of long
bones, fatty and structureless, was as rife among the medical
men in the early part of this century as it is among the unin-
structed people of to-day.

Erichsen instituted an epoch in spinal concussion study
from 1868 to 1875, at a time when the minute anatomy of the
spinal cord had begun to be better noted. In fact the greater
part of all we know of an exact nature concerning this most
important organ, the spinal cord, has been accumulated mainly
in the last half of the present century by writers such as
Longet, 1847, and, later, Stilling, Kolliker, Van der Kolk,
Deiters, Schultze, Gerlach, and many others.

Because of this want of knowledge of the time, when P.
Frank, in 1792; Harless, in 1814; Kloss, in 1820, and Ollivier,
in 1821, investigated the subject of inflammation of the cord,
insuperable difficulties were in their way, and it was as late as
1864 before Frommann cleared up the pathological anatomy of
cord inflammations.

Clinicians had, with more or less accuracy, separated out
many groups of symptoms pertaining to spinal injuries previous
to this, among the ablest being Sir Astley Cooper and Aber-
crombie in the early part of this century, but the genius and
indefatigability of these workers had mainly to deal with gross
post-mortem appearances in relating cause and effect.

Leyden, in 1875, made important contributions to the litera-
ture of spinal concussion in his work on *“Spinal Diseases,” * and
very little has been accomplished by writers other than Leyden
and Erichsen in this field during the past twenty years; medical
encyclopaedize, surgeries, and neurological works containing dis-

# Dr. E. Leyden, Klinik der Riickenmarkskrankheiten, Band IT. Berlin, 1875,


















'R SPINAL CONCUSSION.

advance of neuro-pathology may reveal the irritative phenomena
to be due to adjacent extra-myelonal lesions.

He approximately defines concussion of the spine as a
certain state of the spinal cord oeccasioned by external violence ;
a state that is independent of, and usually, but not necessarily,
uncomplicated by any obvious lesion of the vertebral column,
such as its fracture or dislocation,—a condition that is supposed
to depend upon a shake or jar received by the cord, in conse-
quence of which its intimate organic structure may be more or
less deranged, and by which its functions are certainly greatly
disturbed, so that various symptoms indicative of loss or modi-
fication of innervation are immediately or remotely induced.

The primary effects of these concussions or commotions of
the spinal cord are probably due to molecular changes in ifs
structure. (Italicized here to emphasize a statement of Erichsen
which unjust eriticisms of his pathology ignore.) The secondary
changes are mostly of an inflammatory character, or are depend-
ent on retrogressive organic destructions, such as softening, ete.,
consequent on interference with nutrition.

It thus becomes evident that Erichsen includes in spinal
concussion what we now know to be inflammations of the cord
and membranes, slowly induced, as secondary to blows, jars, ete.

His views were more those of a surgeon than of a neurolo-
gist. The former is often nonplussed by the absence of obvious
lesions, while the latter is more apt to differentiate symptoms
into many distinct groups, which, at the time Erichsen wrote,
surgeons were content to denominate as spinal injury. The
blow to the back, followed by a diseased nervous system, suf-
ficed to establish as concussion of the spine what we now sepa-
rate into myelitis, meningitis, scleroses, extravasations, and spinal
concussions,

Indeed, Erichsen tacitly admits this in stating that four dis-
tinct forms have been included in the term concussion of the
spine. 1. A functional disorder; 2. Compression of the cord
from extravasation; 3. Compression of the cord by inflamma-












12 SPINAL CONCUSSION.

myelitis, meningitis, extravasations, ete., primarily or secondarily
resulting from external violence, without demonstrated bone or
ligament lesion. In many of these, however, there are some
symptoms that do not necessarily pertain to the organic diseases
that were demonstrated post-mortem, and those symptoms may
be accounted for by comparing them with those occurring in the
““ purer ” concussion cases, from which organic lesions may be
excluded.

This probably functional disorder is best described in Cases
28, 29, 30, 31, which include the most typical instances FErich-
sen has recorded.

Many of the symptoms Erichsen mentions in the body of
his book he appears to have derived from the statements of other
authors. Separating out the conditions that he notes in his own
cases, he records individual instances of leg inco-ordination, fever
after accident, deafness in right ear, no vision disorder, photo-
phobia, general parwesthesie, back parsesthesie, in left arm, right
leg, left leg; motility impaired on right side, left more than right
side; arms, legs, and body without sensation impairment; anzes-
thesia 1n left arm, both arms, right arm; general numbness,
numbness in both hands, irritability, general sensory disturbance
only, no sexual loss, sleep good, suicidal, bedridden, epileptoid
fits, general decreased size, decreased size of left leg, both legs;
increased size, weakness and exhaustion, vomiting later, diges-
tion good, appetite bad, hemiplegia, arm paralysis, no pain in
head or spine, cramps and twifchings in legs, in both arms;
dragged and everted left foot, hyperalgesia.

Next most frequent findings are the following symptoms,
each separate ailment occurring in two cases: Hypermsthesia in
right arms, both legs; motility impairment in left arms, motility
not impaired, straddling gait, anasthesia of body and legs, nerv-
ousness, vertigo, bowels regular, constipation, no emaciation, bad
digestion, complete paraplegia with ansesthesia, pain in head,
girdle pain, pain in legs, no photophobia.

In three cases, for each symptom, are recorded bad dreams,












16 SPINAL CONCUSSION.

the cord’ being produced by concussion pure and simple with-
out some serious mechanical injury being inflicted upon the
spinal column as well.”

Aside from the fact that Brodie, Aberecrombie, and Erich-
sen included, among concussed spines, cases of cord injuries
with or without visible bony lesions, where a fatal ending
showed spinal-column injury, it does not follow that the bone
and cord lesions were associated. It is well enough to note the
findings, but it should also be remembered that grave destruc-
tion of vertebree, from injury and disease, has oceurred without
interference with the functions of the cord.

The small space allotted by Abercrombie to *Concussion
of the Spinal Cord”* has more historical than disquisitional
value, and the case he cites is not typical as the cause concus-
sion was used instead of the recent symptom-group, known as
such. We would not hold Galen to account for some defect in
bacteriology.

H. Mayo’st case, J. J., eriticised by Page (page 12), as prob-
able syphilis or embolism, was an undoubted fall to begin with,
followed by meningeal irritation, and reminds me of a case of
hemiplegia and traumatic insanity, caused by a rock falling four
stories upon a man’s head, and the suggestion of a Western
medical-college professor, that syphilis and bromism might
produce the same symptoms.

Quoting (page 12) from Boyer} three cases of death from
spinal hurts, in the first of which there were post-mortem find-
ings of injury in the cord, and in the other two none, he states
that “we must remember, however, that the methods of post-
mortem examination were then far different from what they are
now. With such meagre histories as are here recorded, we
shall not, it seems to us, be hypereritical in refusing to accept
these often-quoted cases as evidence that the spinal marrow may
suffer lesion from the concussion pure and simple of a blow.”

# Diiseases of the Brain and Spinal Cord, p. 872,
+ Omutlines of Human Pathology, 1556,
t Maladies Chirurgicales, Fifth ed., tom. 3, p. 135
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Syme * is urged (page 14) ““as more strictly in accordance
with clinical and pathological experience,” in stating that * the
spinal cord is liable to concussion from blows and falls, particu-
larly the latter, the symptoms of which are similar to those of
concussion of the brain, inasmuch as they denote suspension of
the functions usually exercised by this part of the nervous sys-
tem.” The very consideration Page had just ignored, but now
finds convenient because Syme accounts for it as probably caused
by effusion of serum or blood “which, subsequently undergoing
absorption, allows the usual actions to be restored.” An assump-
tion about as necessary as that when a clock or watch is stopped
by a fall, some wheels must be broken or bent whether its time-
keeping function is recovered or not.

Two instances are next taken (page 16) from Lidell.t and
Page says: “The second man, in our judgment, died because
his cord was crushed; the first man lived because his cord had
escaped direct injury.” The first man was paraplegic (here, then,
he must admit functional paraplegia from a blow, as there was
“no direet injury”), and Page does not know whether he fully
recovered or not, or that he did not die from supervening
disease.

Lidell writes that “not unfrequently a paralysis, more or
less complete, especially of the lower extremities, is produced by
injury of the spine, without the recurrence of fracture, or, in-
deed, of any perceptible lesion of the spinal column er of the
spinal marrow. The term concussion of the spinal cord has
been employed to designate these cases, because of the analogy
they are supposed to bear to eoncussion of the brain. In both
alike a more or less complete arrest of special function is pro-
duced, without any visible injury to the nerve-tissue. Cerebral
concussion produces a state of more or less profound unconscious-
ness, and spinal concussion occasions a more or less complete
paralysis of the parts supplied with spinal nerves, the filaments

#* Principles of Surgery. Third ed.. p. 453,
t American Journal of Medical Sciences October, 1884.
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cord, and ask if the liability of these bone-segments to slip one
upon another is not a disadvantage to which the skull bones are
not subjected.

This passage in Page is often construed to mean that the
spinal cord is better protected from concussion than the brain, by
reason of the thicker vertebra and water-smrrounded cord, while
the skull is thinner and nearer the brain.

Both the brain and spinal cord may be likened, in fragility
and liability to injury, to eggs inclosed in boxes of differing
thicknesses. It will matter little to the eggs, when dropped,
whether they are inclosed in a paste-board box or in an iron
sale. The propulsion of the spinal fluid from the part struck
to a distant part of the cord may cause conditions comparable
to the contre coup bursting of ventricular fluids into brain parts
remote from the point struck, as was admirably demonstrated
by Duret.* He, also, with Rush,T notes the slowness with
which cerebral injuries often manifest themselves, making another
strong comparison with the peculiarities of cord injuries.

Page thinks (page 22) that the word * ¢ concussion’ should be
used to indicate rather the manner of the injury than the result
of the injury inflicted by the blow,” and thus he acknowledges
that the term has been used in the two different senses. A
careful examination of his book will show that he makes the
two forms fight one another. If a surgeon uses the wor “con-
cussion” in the sense of a cause, and does not explicitly say so,
then Page shows that the functional symptom-group, known as
concussion, is wanting, hence it eannot be concussion ; next, if
those symptoms are fairly present, and he cannot blame them
upon organic mischief, he attacks the justice of the designation,
concussion, on the ground of the manmer of the receipt of the
injury, all the more readily, as two cases are seldom hurt in
exactly the same way.

The olden writers used the term ambiguously, and not at

* Etudes exp. et clin. sur les Tran. Cerebraux, p. 137,
t Mediecal Inguiries and Observations, p. 28.
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coup may give rise to symptoms. The writings of alienists and
neurologists abound in such instances.

Leading up to his “shock” theory he affirms eerebral con-
cussion to be cercbral paresis of the heart and of the bodily
functions generally.

Then (page 30) the reasons Lidell gave for regarding the
brain more liable to contusion than the cord Page urges as ap-
plicable to concussion. When his cerebral data are incomplete,
and concussion of the brain is dodged as cerebral heart-paresis,
his cord analogies must be 1mperfect

The case (page 40) of Sir William Gull,* ¢ paraplegia twu
days after a violent exertion in lifting a heavy weight; softening
of the cord opposite the fifth and sixth dorsal vertebrs; no in-
jury of the membranes, ligaments, or bones of the spine; death
after six weeks,” would disprove the necessity of spinal-column
lesions where the cord has been injured, as a severe bend is less
liable to damage the structure of the cord than a blow, which
can and doubtless does violently propel the soft tissues, in its bag
of water, about its encasing bony canal. Ilolmesf objection
to concussion of the spine as a designation, inasmuch as “we
do not speak of concussion of the skull ” (page 59), does not
properly consider that spine is used in that connection as the
spinal column and its contents, and that we speak of concussion
of the brain as the part injured, instead of concussion of the
skull, though head concussion, as including both skull and brain,
would compare favorably, by analogy, with what is usually
meant by spinal concussion,

Etymological quibbling belongs to a dead and gone epoch.
The pituitary gland secretes no pituita, and is not even a gland;
the arteries do not contain air, nor is the sacrum any more sacred
now than any other bone in the body. If we know what is
meant by an expression it matters little how inexact it may be,
and the term concussion of the spine has passed into such gen-

# Guy's Hospital BEeports, 185 and 1858, vol. iv, p. 189,
t System of Surgery, vol ii, p. 70, foot-note,












26 SPINAL CONCUSSION.

spinal shock directly, which * often assume a more aggravated
character as time elapses.”

Two cases of “simple concussion of the spine” are nar-
rated from falls on the nates and back, with paraplegia follow-
ing, which passed away in a few months, in which cases he
assumed extravasation with resorption in the theca or canal.
In the absence of electro-diagnostic means of examination this
suggestion is valueless, though it is likely that organic mischief
may occur from such accidents, from which such speedy recov-
eries are not liable to take place.

Clark then deals with a “special form of railway concus-
sion,” the sequelee of which he thinks are explained, in a
measure, “ by the influence of emotion,” but the more imme-
diately induced diversified results he ascribes to derangement of
the organic nerves causing the excretory functions to be imper-
fectly performed, the organic chemistry to be deranged, and the
blood to be poisoned.

He is therefore disposed to regard these cases of so-called
railway spinal concussion as generally instances of nervous
shock rather than of special injury to the spinal cord.

This suggestion of Le Gros Clark, Page amplifies in a sub-
sequent chapter, as it enables him to substitute * shock to the
nervous system > for the older term, spinal concussion, and he
adopts just as untenable hypotheses to establish his ¢ shock ” as
can be found in support of the title he decries. Chapter II is
concluded with the statement that *lesion of the spinal cord
from simple concussion blow is very rare indeed, and that the
existence of meningo-myelitis—an easily recognized pathological
condition—as a remote or early consequence of some vibratory
effect upon the cord still lacks the solid basis of established
observation.” Had this paragraph been constructed by an able
lawyer it could not have been more misleading, for it appears
to deny more than will be found in its careful reading. The -
funictions of the spinal cord are frequently badly deranged by
bodily accidents, of which *“simple concussion blow” is but one






























































































































68 SPINAL CONCUSSION.

Reflexes, more especially the patellar reflex, are, as a rule, in-
creased. The latter condition has extreme examples afforded
by sexual neurasthenia,” says Seguin,—a remark paralleled by
Page’s * quotation from Hutchinson that *no condition of defect-
ive tone is more certainly revealed by large pupils than that
which results from sexual irregularities in early life.”

It is probable that there are a few complaints not dependent
upon sexual disease or sins, even though the sufferer may have
been in a railway accident. The fact that syphilis, etc., may
produce a great range of troubles similar to, and in some cases
identical with, those caused by bodily injury is not usually lost
sight of by damage contestants. ¢ The action of the bladder is
often reported as abnormal, but in most cases this is impossible
of verification. We must take the patient’s word for the incon-
tinence or irregular micturition, which he can most easily pro-
duce.” This is true of pretended sphincter loss of control, but
in alleged detrusor failure the test for ammoniacal urine should
be made. Even this, however, merely indicates that the urine,
when retained, is ammoniacal.

Impotence he regards as an unreliable symptom. * We are
utterly unable to control the patient’s assertion on this point,
which usually appeals very strongly to the sympathies of a mas-
culine jury. Cases are recorded where fecundation was success-
fully'accomplished by a ¢ victim ’ shortly after a favorable verdict.”
Pending the trial of a case, a “victim” seemed to be honestly
1}11??1::-:1 over approaching paternity. Then, again, fecundation
is possible without erectile ability.

Seguin points out a very important resemblance of the
symptom-group of Knapp to that of many non-traumatic cases
which annoy the physician so much by their vagueness, their
subjectivity, and by their incurability.

“We acknowledge that we do not fully understand the
pathology of these cases, which we classify as hypochondriacal,
hysterical, or even delusional, and which we sometimes see

® Op. cil,, p. 181,
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only true impotency consists in spermatic defects, which latter
may not exist and the other difficulties may be present.

Certainly the culprits guilty of substituting a badly injured
person for the real plaintiff should have penitentiary punish-
ment. The doctor quotes Judge Wilson, of the Philadelphia
Court of Common Pleas, as recalling an instance of this kind
where large damages were obtained.

A case of probable malingering follows which would be
worth reporting if' the subsequent history had been reported, or
at least enough of it to warrant more than the query: *Was
this a case of successful malingering, or was it paralysis from
hysteria?”

Dr. Smith unadvisedly remarks (page 185) that “if the
disturbance is functional it can be cured, and there may be no
permanent disability,” forgetting that * functional ” ailments are
as infrequently curable as are the organic; but he very properly
alludes to the necessity of eliminating “all symptoms not
evidently free from the disorders of the spinal cord due to pre-
existing diseased conditions, or show to what extent the accident
was connected with them.”

In view of Charcét’s discomfiture the citations from him
on hysteria are unhappy. Dr Smith has often seen such cases
as Reynolds describes, “in which a patient has no intention to
deceive, but really believes that he is the victim of serious
organic disease. He is usually of a highly nervous tempera-
ment and often very active, mentally. His fixed belief induces
functional disturbances, as twitching, muscular pain, excitable
action of the heart, palpitation, exhaustion after slight exercise,
and he becomes impressed with the idea that he is unable to do
anything; that he is paralyzed, and that he cannot sleep, awak-
ing unrefreshed.” These hypochondriacal conditions evidence
the unhealthy effect of the mind upon the body in some cases,
and this influence finds its ultra expression in the alleged ability
of the Sandwich Islander to lie down and die by mere will
effort. Mental impressions should be properly weighed but not
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legal talent, will be sufficient to successfully prosecute a suit.
Especially is this true when the defendant is a corporation.
Such cases can be and are based upon, and carried to the end
upon, only a few vague subjective symptoms, every one of which
depends alone upon the word of the claimant who seeks
damages.”

Dr. Judd furnishes seven instances of malingering in which
railways were victimized, and further says:—

“] must certainly question if there be such a disorder or
injury as concussion of the spinal cord, as some of the books
tell us or deseribe it;” and he refers to “notorious cases of pure
fraud and malingering in which honest but credulous physicians
were misled, deceived, and their reputations injured.

“To learn the truth these cases must be followed and ob-
served, not only before judgments are paid, but for months
afterward.”

Dr. W. H. Pancoast observed, after the reading of these
papers, that he firmly believed that cases of concussion of the
spine occurred, and were followed by serious consequences, for
he had seen such. “I have seen cases where a violent concus-
sion in a railway accident has so affected the contents of the
spinal canal as to cause effusion, or such alteration of the mem-
branes of the cord, or of the cord itself, as to be followed by
paralysis more or less complete. Many members of this Section
of Surgery and Anatomy must, in the course of their lives, from
mis-steps or other accidents, have recognized the force and pain-
ful effects of concussion. I have within the past few weeks been
engaged in a medico-legal case, where a delicate lady, the wife
of a physician engaged in a large and active practice, was
thrown from a carriage in which they were both driving. A
careless coachman driving a heavier carriage ran into them, and
the collision threw her to the ground, and against a wheel, with
such violence that she became insensible. She has remained an
invalid ever since, with marked symptoms of paralysis on one
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Oppenheim excludes consideration of fractures and other
direct lesions and holds to the belief that many cases supposed
to be organic were really functional neuroses and that simulation
had frequently been unjustly suspected.

He notes also, that concussion ean produce insanity, and he
lays special stress upon the cerebral affections; a certain group
of symptoms being mainly cerebral. Too little attention, he
claims, has been paid to the fright and excitement as factors too
potent to be neglected.

There was a tendency on the part of many authors to con-
fuse hysteria with simulation. The often-mentioned sensation
disturbances, he claims, justify the term railway brain rather
than railway spine, as the brain and not the spine is the seat
of many described conditions.

But, he also notes, it must be observed that cerebral ascrip-
tions are often wrongly made, and Charcot has particularly erred
in dwelling upon hysteria as mixed up with these. That author
paid too much attention to mixed anzesthesize and hysteroid
spasms, to the exclusion of other derangements. The melancholie
conditions and other psychoses are referable to the injury and
have nothing in common with hysteria. Finally Charcét was
led to accept this view, as he had not carefully differentiated
simple hysteria from what he calls traumatic hysteria. He, with
others, dwelt too much upon the emotional phenomena, to the
neglect of the trauma. He experimented with hysterical sub-
jects, and by hypnotic suggestion caused them to believe that
they had the paralytic conditions such as are found in concussion
cases, and where trauma had enfeebled the emotions by auto-
suggestion paralytic conditions gnd contractures were produced,
Page inclines to these ideas. Charcot now admits that all the
symptoms cannot be classified under hysteria.

Oppenheim relies upon his own observations made in hospital
and consultation with other physicians, during the preceding
five years, rather than upon the statements of other observers.
His object was to afford the practicing physician information
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the hand or foot and striking the head or back, tossings toward
the ceiling, falls from ladders. Sometimes beams fall upon the
patient, or he is in an explosion, or slips on the ground. Any
one of these may be followed by symptoms of traumatic neu-
roses. This shows that the manner of the injury receipt may
vary, and that the symptoms depend more upon the nature of
the hurt and the location of the lesion. It is noticeable that
when severe accidents fractured the bones the symptoms of trau-
matic neuroses seldom developed. This suggested to Erichsen
the idea that the fracture saved the cord from gross injury, the
force being spent in breaking the bones.

““ Most of the cases were factory hands, presenting symp-
toms superficially related to the subject, and who were sent by
the benefit societies to the Charité to secure the opinion of the
physicians.

“ A few of the cases were of the non-damage kind, and the
development of their symptoms is similar to that of the others.

“In the greater number the emotional disturbance was
severe enough to produce the troubles. Patients have stated
that at the time they were so frightened that it was impossible
for them to do anything, while in other instances fright was
denied, which may be true for some strong organizations, for in
a few it was very difficult to discern the emotional extent. That
fright, however, has a great influence upon causing the neurosis
is best proven by the mental shock predominating.

““ An instance is afforded of one who was locked up in a
burning house, and of a second whose locomotive was about to
collide with another, and yet each person had presence of mind
enough to do the right thing af the right moment.

“ Symptomatology. A General Sketch of the Disability
Picture—Immediately after the injury, or weeks or months there-
after, variable symptoms develop and differ in severity, but,
nevertheless, show the familiar combination of symptoms of
traumatic neuroses in a general way, as the extent of the injury
and individual analysis of the symptoms will show,
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part thereof; but it never affects muscles that are innervated by
a single nerve-strand. The paralytic features exhibit peculiar
characteristics distinguishing them from organic brain or cord
discases or peripheral injuries; and the abnormal contraction
of muscles differ from the ordinary contractures such as are pro-
duced by organie lesions.

“ Tendon-reflex increase is frequent, its diminution is in-
frequent.

“The muscles involved in the paralysis do not lose their
normal size, but, notwithstanding, there is electrical and histo-
logical proof of atrophy and dystrophy.

*“ When the cercbral motor nerves are implicated it is ob-
servable that more than one is included. A disturbance of the
harmonie actions of different muscle groups results.

“ Above all the speech defect is prominent. This is neither
aphasia nor articulation impediment.

“Of special importance is the sensibility disturbance (in
connection with the general grouping of phenomena), which is
peculiarly characteristic in the sensory-nerve disorders not being
restricted to single distributions of nerves, and with the cutane-
ous and mucous anwesthesia there are anomalies of the special
senses; frequently the sight is concentrically diminished.

“ Vasomotor derangements are marked by cedema. The
bladder functions are not often affected, though difficult mictu-
rition may infrequently be found, as well as incontinence, or
retention.

“ Sexual impairment frequently ocecurs.

“ The skin reflexes intermit, and may be exaggerated,
weakened, or entirely absent.

“ Abnormal irritability of the cardiac nervous system is
almost constant as a symptom, but very rarely does any serious
organic heart disease occur.

“ Analysis of Symptoms ; Mental Derangements.—Mental
changes are the principal symptoms, and afford the foundation
upon which most of the other symptoms develop themselves,
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for all their thoughts. The remembrance of this is so acute
that thinking and feeling is dominated thereby, and constitutes
their impressions a pathological condition. This alteration in
their affective sphere, and the uniformity of their idea contents,
provokes a want of interest in the affairs of the world and even
in regard to family matters. This apathy may pass to a com-
plete indifference that is closely related to pure melanchelia.
The depression is ushered in by terrified and apprehensive feel-
ings, the sense of oppression being very great and enduring, as
though a crime had been committed, and danger was imminent.
Generally there is heart oppression and sometimes palpitation.

“If the opportunity presents, at this time, a number of
objective criteria may be observed: the face expresses fright
and despair; the patient may sit crouched in a corner; he is
tremulous, though otherwise quiet, or he runs excitedly around
the room; the speech is interspersed with deep-drawn sighs, at
almost regular intervals, and a principal feature is that the pulse
is abnormally increased; his hand seeks the heart region, about
which he complains of an oppressive feeling, and at times there
may be found dilated or unequal pupils. -

“The frightened state lasts from five to ten minutes, but it
may be prolonged for an hour or more. It develops spontane-
ously, though special causes may induce it.

“In rare instances there may be associated special causes
for the fright, as when crossing large spaces (agoraphobia),
or narrow spaces (claustrophobia), ete. Erichsen in his six-
teenth case mentiens an examiple.

“With the fright tendency, at times, there is an incertitude,
a feeling of doubt and embarrassment; a will paralysis. The
patient may exclaim: ‘I don’t know exactly what I want. I
can’t come to a conclusion what to do.” He may be perpetually
fault-finding ; a feeling of compulsion may be a peculiarity of
the mental disturbance.

“From true melancholia the concussion mental condition
may be differentiated by two prominent peculiarities:—
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and hedges their ideas so that impressions in general are not
readily received, and as names, dates, etc., through inattention
are not recalled, a new complaint is afforded them, that of
memory failure. But memory may be actually impaired in
demented cases. I saw a case wherein the fright induced pro-
gressive weakening of the intellect. Bernhardt* also records a
case which in the course of the disease developed a mental
failure resembling that of parvetic dementia, which the general
literature of head and spine injuries show is often the case, and
that it is also frequently associated with epilepsy.

“Westphalt had also instanced such cases in which occurred
delirtum of an hallucinatory hysterical nature.

“This narration of mental states peculiar to traumatism
should not be concluded without mentioning the fact that a few
cases of traumatic neuroses occur without any observable change
of mentality. In these the motor and sensory disturbances are
more marked, leaving the mind intact. But these instances are
so rare that nothing beyond their mere mention nced be made.

“ Vertigo and Spastic Conditions.—Owing to their connee-
tion with the mental changes, cramps and dizziness should be
deseribed.  Patients complain, quite often, of vertiginous sen-
sations. It is known that different feelings are claimed as
dizziness by the laity. Frequently it is a sudden roaring in the
ears, tinnitus; or it is more properly deseribed by the expres-
sion, ‘everything turns round,” and the patient has to ecatch
hold of things. I often saw this, and observed that he turned
pale, and clutched objects. Loss of consciousness without the
associated convulsions seldom occur as a symptom of traumatic
neuroses. Commonly these latter are of but short duration, but
can extend over a few hours, though genuine epileptic attacks
are exceptionally observed. Quite often the patient’s deseription
and his surroundings had to be relied upon, and we were in
doubt as to the nature of the spasms. I wish, once again, to

# Beitrag zur Frage von der Beurtheilung der nach heftigen Korpererschiltternngan,
ete. D Med. Woeh, 1888, No. 15 )
$Berliner Klin, Wochenschr., 1579, s 125,
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“ Pain is most frequent, though the most difficult symptom
to determine. Its seat largely depends upon the place of in-
jury. If there is a contusion, that part is painful ; such injuries
are generally in the deeper portions, as in the bones, joints, or
muscles. Where the concussion is general, as in railway acci-
dents, the pains are mostly felt in the lambar and sacral portions
of the back, even though the force of the blow may not have
been directly to the back. Occasionally girdle or half-girdle
pains radiate from the back.

“ Headache is very frequent, particularly if the head has
been injured. It occurs with the general concussion and with
other nervous disorders after those injuries that affect the ex-
tremities. It is part of the general derangements, and usually
occupies the side of the head corresponding to the body affec-
tions.
 “Nothing definite can be said concerning the character and
intensity of pains. Most of them are spoken of as dull, press.
ing or boring, and are, according to the expression exhibited by
the patient, moderately severe, but which may augment so as to
necessitate a morphine injection. One feature is noteworthy,
they are never lancinating, and very seldom of a neuralgie

character. 'We have no measuring rule for pain intensity, and

hence have to form our own judgments in individual cases.
The pains are increased through locomotion, those in the
back through movements of the spinal column, and these in the
hip-joints are similarly inecreased, and therefrom results charac-
teristic hindrances to motility, affording important diagnostic
points.

“ The parwmsthesiee are manifold, numerous, and variable.
These abnormalities spring from the mental disturbances, and
afford singular phenomena, and are often the first link in the
chain of symptoms. From them develop hypochondriacal con-
ditions, and after awhile a crowd of subjective and objective
difficulties. The paresthesiee do not differ in kind from those
originating from organic disease of the central nervous system.
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“In a number of cases this anmsthesia is mixed, the skin
and mucous membranes and special senses being affected. The
best-known type of this kind is the hysterical hemianzesthesia:
on one side of the body the skin and mucous membrane sensa-
tions are absent or impaired, and upon the opposite side may
occur the special sense aberrations in more or less severe forms,
to be explained infra.

“These anwesthesize are not sharply separated by the median
line of the body, as the sight disturbances almost regularly
include both eyes. Most often there is bilateral disturbanece of
sensibility. For example, we may take a half-sided touch paral-
ysis and its modifications; on the skin and mucous membrane
the touch, temperature, pain, and pressure senses may be absent,
impaired, or perverted elsewhere than upon one side. . Oftener
than absolute ansesthesia occurs hypersesthesia, which may be so
slight that the feeling intensity between the two sides of the
body may not be evident or measurable.

“Sensation is not always similarly qualitatively affected ; the
tactile sense may be so lost that the pain sense may also be absent
entirely.

“ Extremes are frequent in muscular sense deviations, from
not being affected at all, to severe impairment, wherein there is
no appreciation of the differences of weights. Sometimes neither
electrical irritations nor the positions into which the muscles are
contorted, by electrical stimulation, are realized.

“Smell, taste, seeing and hearing may be increased, absent,
or changed; the most constant and important condition being
the sight disturbance. While central vision may be slightly or
not at all affected, some derangement of eye-sight is regularly
noticed. Eccentric vision range and the so-called concentric
contraction of sight may be found. This may be so severe that
the central sight alone exists to the extent that familiar objects
cannot be promptly recognized. In most cases the contraction
is so slight as to require perimetric examination. The color field
is generally affected to a greater extent than is the appreciation
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skin sensibility may be associated with a mild special sense
trouble, or the conditions may be reversed; or both - special
and general sensibility may be equally involved; mor is it
necessary that all the special sense faculties take part in the
interference.

“The anwesthesia is often measured by the median line of the
body, and this typical as well as an incomplete hemianaesthesia
may be found after general concussion of the body, as well as
after head or peripheral injuries.

“It is an important rule that even after head injuries there
is, in concussion cases, always sensibility deficiency, such as
hemianzesthesia, upon the same side of the body as the trauma
location. This may appear immediately in connection with the
injury, or a length of time thereafter.

“The patient is not always conscious of the sensory trouble,
but when he is aware of it he feels as if the involved half of
the body, or parts, are absent, or are asleep, or he has a dead-
ened pain in that portion.

“ But hemianeesthesia is not the proper term to apply to all
such cases, for in a great number the half-sided derangement
gives place to more or less general anzesthesia of both sides.

“The deseribed hemiangesthesia is very likely functional,
though evidently cerebral, and not necessarily directly caused.

“Through the manner of their occurrence it is apparent
that these concussion sensory ailments are not of organic origin,
as they are not co-extensive with the peripheral distribution of
nerves; nor in their external manifestation do they agree with
localization areas, as in disease of the brain and spinal cord. In
assembling the symptoms we see that the anwsthesia affects the
skin of the scalp and forehead, and through its sharp limitation
sometimes the term ‘night-cap feeling’ applies to it, and at other
times the anwesthesia spreads to the chest and the term “doll’s
head’ is expressively used to describe the area of sensation”
impaired. The hands alone may suffer in disagreement with
anatomical distributions. It occurs in the lines of the joints, or
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and myself. I presume exaggerated light reflexes, however,
may occur.

“Motility.—There is a group of cases in which voluntary
movements are generally lessened. Motions of the extremities
and trunk are sluggish and cramped in their excursions, and the
strength is not in proportion to the muscle volume. But a true
paralysis never occurs.

“ At times the pain alone may cause a checking of move-
ments, slowing and restricting them, and interfering with the
patient’s control over them. The movements are interrupted, or
only incompletely performed. At a certain stage of the motion
pain arrests it.  Hip-joint flexion is limited by its inducing lum-
bar and sacral suffering. This is less manifest in the knee- and
foot- joints, but the trunk-muscles are particularly affected.
blnml flexion, extension, rotation, or lateral motion, and head
rotation and flexion are hindered by pain causing a rigidity or
fixation of the trunk. The injured person makes forward or
lifting motions, or sits down with difficulty, with his back stiffly
maintained, and in seating himself, or lifting, he has to support
himself and change position slowly. There is not a conscious
or instinctive avoidance of spinal-column movements, but oftener
a permanent contraction and rigidity of the lumbar muscles
causes this restraint. If the patient is determined not to mind
the pain he can voluntarily increase the activity at the expense
of suffering, but, in spite of this, erratic motions are made, and
with less vigor than intended. The difference is mainly caused
by the impulse being improperly distributed, going to muscle
groups not intended. or erratic contraction hems the movements.
If the patient, for instance, is asked to squeeze your hand as hard
as he can, you will see that the muscles of the shoulder and those
of the hand flexors and extensors contract simultaneously and
unnecessarily, so that the strength is wasted by wrong distribu-
tion., These peculiar appearances in manipulation arouse the
suspicion of an insincere attempt to make it appear that he is
trying to overcome weakness. It is therefore important to re-
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“One not aware of this would imagine it simulated.

“The partial or complete hemianzesthesia and gait should
be regarded as diagnostic, and that the musele groups paralyzed
are not innervated by single nerves.

“In Case XXXII, after arm concussion, all movements of
the hand and fingers were simultaneously deranged, and the
motility in the rest of the joints of the extremities was somewhat
affected.

“Tt never happens that the extent of motor derangement
explains the direct trauma, but oversteps its limits. Almost in-
variably both upper or both lower extremities are involved, or
the diffieulty is half-sided in one arm and leg. Muscles are usu-
ally relaxed ; occasionally contractions are found which may be
reflexly caused through pain and in time rendered habitual. If
a joint disease alone involves the surrounding muscles the
appearances and the use of chloroform can explain it as
such. If organic, the contraction remains, and if funetional,
and due to pain, it disappears. Further, the manner of con-
tracture due to hysteria has been described by Charedt and his
pupils.

“Characteristic of the hysterical contracture accompanying
the functional paralyses the following are to be considered :—

“1. The sudden and spontaneous involvement.

“2. The great degree of contraction preventing passive
movements, while the hemiplegic contractures of organic cause
continued, even after years, and, up to a certain point, might be
overcome by passive movement.

“3. The deformities caused by the contractures are com-
monly greater than those of organic origin.

“Trophic conditions should be regarded. It is not only
necessary to inspect, palpate, and measure, but the electrical and
histological examination of the musecles must be made.

“In many cases the gross appearances and measurable
dwindling are not worth mentioning, and electrical tests and
muscle harpooning give normal results. From this there are
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either the entire foot or the heel that is shuffled along the ground.
Nor is there muscular resistance to passive motions, particularly
forced passive movements.

“The tendon reflexes may be exaggerated, but a foot or
patellar clonus is infrequent.

“From the superficial resemblance of the gait to that of
spastic paresis we are able to make a differential diagnosis.
There is an abnormal position of the body in the fixed spine
and forward trunk flexion. Commonly one hand is held in the
sacral or hip region.

“One of our patients half rotated his pelvis in walking,
putting one hip forward and then the other. He could walk
better backward than forward, because flexion was more painful
than extension of his legs. Another did not lift his feet from
the floor, but shoved himself along intermittently, with inward
rotation of his hip-joints. A third held his body so far forward,
“or flexed, that the trunk was almost horizontal, and with the aid
of crutches progressed laboriously. As to the genuineness of
the necessity for this there was no doubt, for as soon as he
wished to extend his body very severe pains overcame him.
Attempts at walking produced dyspneea and pulse increase.

“An ataxic gait was observed in which the left leg was
rotated considerably outward and then the foot was brought
down with a stamp; the right step was hitched or halted by
three downward strokes before he could lift the other leg. When
lying down there was nothing to indicate ataxia, and discrepan- l
cies such as this are observable between the upright and supine
positions. !

“There occur swaying and tottering from side to side, and
reeling, as in cerebellar disorders. The patient compares his

'gait to that of one intoxicated, but between these there are
differences.

“The patient sometimes stands frightened, as though before
a pit, and often falls backward with efforts to save himself.
Soothing influences have decided results, and through them such
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“ Tendon Reflex Conditions.—The tendon reflex is not con-
stant, but with some certainty may be said never to be absent.
In one case in which it did not appear when the “ grip test” was
made it was ascertained to be present. Often an increase of the
reflex is observable, and a light tap may cause a clonic contrac-
tion of the quadriceps. Sometimes, in addition, foot trembling
and patellar clonus is caunsed. Occasionally there may exist a
difference between the reflexes of the two knees, a matter of
diagnostic value.

““ Tremors—These frequently are a symptom of traumatic
neuroses, often an intermittent one, reaching such a height that
in some cases they may produce shaking spasms. Rapid tremors
seem to be the rule, for they are quicker than the shakings of
paralysis agitans or sclerosis, which are usually from four to
eight in number per second. These tremors, in our traumatic
disease, are increased when the patient is observed by the phy-
sician, showing the mental causation. During voluntary motions
of the body it appears as thongh the mental irritability, cansed
by the inability to complete intended movements, exaggerated
the tremors. The fact that these lessen when the attention is
withdrawn from them, or during rest, is another matter suggest-
ing simulation. I have occasionally seen tremors which closely
resembled those of sclerosis. The intimate relation of these
shakings to the mental state of the person afford differential
points. :
“The outbreak of paralysis agitans after general concus-
sion is described by Clever. I have noted paralysis agitans with
decided tremor following upon head injury in two cases.

“The tremblings of traumatic neuroses are very seldom
limited completely to one extremity, or to the extremities of one
side. They usually have a general distribution. Once it ap-
peared stronger in the upper extremity, and in another the
lower was more affected ; further, a tremor of the head and face
is not infrequent.

“ When the right arm is the seat of tremor, then the writing
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out his tongue, opened his mouth widely, contracted the mus-
cles of his lower jaw and neck, while his face reddened and his
head began to tremble, but his tongue remained back of his
teeth. He acted as though he tried not to protrude the tongue,
yvet, on another occasion, the tongue was fully extended sud-
denly, unawares. This was in Case XIX. These and allied
peculiarities are recorded in other cases. Facial and hypo-
clossal paralysis I have not seen. It occasionally oceurs that
the tongue is deviated to one side during extension, but this is
not constant, for, on examination, motion of the organ from one
side of the mouth to the other can be made. Such deviation is,
in all probability, due to the ansesthesia of the mucous mem-
branes of the mouth and tongue affording no sense of the posi-
tion in which the latter is placed, for while using the laryngeal
mirror the tongue motions may be controlled.

“ Mastication and deglutition are never involved. Very
seldom were there affections of the ocular muscles. I have re-
ferred to the pupillary reflexes. Frequently differences in the
sizes of the pupils were observable, to which, unless extreme,
no diagnostic importance could be attached. Generally the
pupil is dilated on the same side with the pain seat and sensi-
bility disturbance, a fact shown by some authors, but to which
there are exceptions. It has previously been mentioned that
pupillary differences inecrease during fright attacks. Typieal
double ocular-muscle paralyses oceur very exceptionally. Not
infrequently there may be insufficiency of the internal recti
muscles, thereby disabling converging motions of the eyeball.
Neither pronounced nystagmus nor ptosis have been observed.
Rarely have I seen the monocular diplopia described by Pari-
naud.

“The results of ophthalmoscopic examinations are few, and
they consist in atrophic conditions of the optic nerve, and, as far
as I know, only in three cases,—one reported by Walton, two
others by Uhthoff.. The latter examined the two cases with the
author, but they are excluded from neuroses, and in so far as
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that a stage of nervous palpitation of long duration may precede
obvious heart disecase,

“The etiological significance of severe mind disturbances
in Basedow’s disecase has been noted by olden authors.

“ Attention is called to cases wherein several have devel-
oped arterial sclerosis, as ascertained by examination, after a
few years have passed.

“ Exceptionally the pulse may intermit at times.

“Concerning vasomotor conditions the paralyzed ex-
tremity is oceasionally cyanozed, the skin of the affected part
being colored bluish red. It feels colder than the healthier side,
and its temperature is lower, as indicated by the thermometer.
The wedematous swelling, also, in parts over which will-power
is lost, occurs oftener in the lower than in the upper extremities.
Associated with this, very often, is a disposition to head conges-
tions. Slight excitement may suffuse the face, neck, and upper
part of the chest diffusively, or with splotches of red. Light
mechanical skin irritations cause a persistent red streakiness,
but this is not of special value, for it can be observed often in
healthy persons. As regards hyperidrosis, I agree with Page.

“ Digestion and General Nutrition.—Even in severe cases
ability to eat is not disturbed. Loss of appetite, which may
proceed to anorexia, belongs to seldom-observed cases of the
kind. Profuse diarrheea is mentioned by Page, occasional
vomiting is not infrequent, but stomach irritability is only ocea-
sionally mnoticeable. The general nutrition is not markedly
affected. In but few patients has the emaciation been so con-
siderable, or any appearance of enfeeblement, as to attract atten-
tion; but, if we are to believe the statements of patients,
decreased weight often does occur. An excessive thirst is
sometimes complained of, with profuse urination, but without
detectable pathological changes in the urine.

“Bladder, Rectal, and Sexual Functions.—In a part of the
cases there was difficulty in micturating, but usually this was
owing to a morbid frequency of desire to micturate; at times
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psychical, such as the fright. The mental shock causes the sub-
sequent conditions, which would not generally amount to much
were it not that the diseased mind prevented reaction from the
bodily derangements, thus setting up permanent disease.

“There are no constant results following injuries, for we
saw light and severe forms, extensive dermal extravasations and
bone fractures, joint contusions, etc. Further, it is certain that
by general concussion of the body, as they principally oceur in
aillway injuries, strained muscles and ligaments may be pro-
duced, and thus the back pains may be due to joint, ligament,
and muscle stretching, and the circumstances strongly suggest
the probability of a bending of the spinal cord and a pull or
strain upon the emerging and entering nerves. This would well
suffice to account for the pain; at the same time the moment of
injury is attended by mental concussion and a permanent mental
effect is produced. This finds support in conditions of paralysis
based upon mental causes, or the permanent pains and abnormal
sensations afford fuel to the psychosis, from whence the patho-
logical.state is derived, and gradually all such conditions become
the property of the mental state. The presumption of paralysis
produces it, for it is stamped with its origination from an idea.

“ Paralysis from idea was known to olden authors, but
Charcét more fully described and experimented concerning it.
In hysteria, hystero-epilepsy, and hypnosis this phenomenon can
be induced, and he has proven that this kind of paralysis and
disturbance of sensibility are identical with symptoms that oecur
after injuries. From this Charcot draws the conclusion that
these paralyses are of mental origin; that the mental shock
produces a sort of hypnotic condition, and thus hypnotic auto-
suggestion induced this paralysis.”

I have purposely avoided making but few comments in the
course of this translation of Oppenheim’s records and observa-
tions, for their excellence lifted them above either commendation
or detraction. The patience, toil, care, and conscientionsness
apparent throughout his work compels the approval of every
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be followed by molecular degenerative changes in the central
nervous axis, and it may be that there is such an impairment of
the cerebral-cortex centres for movement innervation, producing
paralysis.  So-called local shock, which precedes motor and
sensory paralysis, is commonly of a transient nature. Charedt
reasons that the mental shock lowers the mental status of the
person so that auto-suggestion induces a permanent paralysis.
The mental disorder induces permanent mind disturbance, and
paralytic conditions depend upon this, probably through a direct
fading out of the memory ability to perform certain movements.
“ There is great danger of the pains instituting depressed,
hypochondriacal, and melancholic conditions, centralizing atten-
tion upon the suffering, and affording a nucleus for imaginary
ailments.
“ The later development of paralyses is thus accounted for.
“ An explanation of the unilateral sensory and motor loss
consists in the opposite cerebrum from the part of the head that
received the blow being affected, locating the symptoms upon
the opposite side from the brain injury. Concussion of the
brain, in the olden sense, cannot be considered as having been
occasioned in many such cases.
“ From cicatrices irritations 'may spread to the motor cen-
- tres, and would naturally be reflected back to the injured part.
“ From the absence of post-mortem findings it makes it all
the more probable that the brain is the seat of the symptoms.
“This theory would prevent the justice of classifying all
these symptoms under hysteria, as the French authors do in
speaking of a traumatic hysteria. If all the numerous funectional
diseases could be squeezed into the term hysteria, then traumatic
neuroses symptoms might also be included, but not otherwise.
“Sometimes actual lesions ocenr as complications of this
disorder, but I formerly overestimated their frequency, Of these,
atrophy of the optic nerve and pupillary reflex defeets, or other
disorders, afford the suspicion of a material foundation. When
the injury has been particularly severe such complications may
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their employment to the development of traumatic neuroses,
through irritation of the nerve-centres from incessant vibrations.
To our regret, recent observations have not touched upon this
point, so it lacks corroboration. 1

“Cowrse and Prognosis—In but few cases does the ailment
fully develop soon or immediately after the injury ; usually a few
months elapse before this takes place. Primarily pains, parses-
thesize, and mental aberrations appear, and in the course of
weeks or months motor and spastic derangements follow. Dis-
turbed speech or epileptic attacks are still longer in appearing.
In rare instances there may be a sudden advent of the disorder
about the time of the injury, but in these cases swift recovery
ensues. Ordinarily, after progressing to a certain stage the de-
rangements are stable, though some symptoms may cease and
others become more pronounced. The mental alteration is
usually obstinate, and differs in this respect from hysterical states,
which are changeable and intermittent or capricious.

“ As regards life the prognosis is favorable; exceptions oceur
when nervous heart disturbances proceed to organic affections.
A danger to life exists in an inclination to suicide through mind
derangement, but this is seldom realized. Complete recovery
seldom takes place, from our observation. FEven Page* admits
this, for in most of his cases he notes a diseased irritability re-
maining, which marks the person as a ¢ damaged man.” At all
times these patients are liable to develop a severe hallucinatory
bewilderment, or insanitv.—a transformation which we have
several times had an opportunity to witness.

“Of dubious prognosis are such cases in which epilepsy or
dementia is included in the symptoms, as well as where decided
cardiac troubles are present. Not uncommonly special régime
produces a betterment in some cases, but it is especially observ-
able that those who are involved in legal proceedings are re-
tarded in their recovery: and this is a complication to be con-
sidered. Often the interest in an expected verdict causes the

# Medical Times and Gazette, i, 1885,
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be fulfilled. TIts prevention affects healing processes badly. A
trip on the sea may be beneficial, but sea-bathing cannot be
recommended. Occasionally good effects are reported from a
course of bathing at springs. They state that the pains and
stiffness are ameliorated thereby. Rubbing with cold water
should be tried, though the results are uncertain. The electric
current in these neuroses, at times, gives exeellent results, the
most trustworthy being the galvanic current applied to the head.
I have seen such troublesome symptoms as headaches, tinnitus,
and insomnia lessened by its application. Other patients are too
sensitive to electricity to be able to receive benefit from it, and
it is likely that in such cases the mental trouble is at work to
resist the effects of treatment, The faradie current is of no use,
though the brush may be used for anzesthesia as well as the
faradic eurrent for the muscles of the paralyzed extremities.
The electric bath I have observed very little in utilization for
these cases, but one of my patients had a syncopal attack with
its first trial, and its further use was stopped.

“ From our present knowledge the main therapeutical meas-
ures should be addressed to the mental condition. It lies in the
power of the physician to calm the patient with assurances of
cure and that his life is not endangered. Such statements affect
the condition favorably. The difficulty is increased by allowing
the patient to mistrust that you are ignoring the disease, and his
loss of confidence renders treatment abortive. Then if anxiety
be permitted to develop between the patient and physician it
causes inconveniences and begets distrust on both sides. An
instance is recalled of a sufferer who went the rounds of several
medical men, none of whom believed in the genuineness of
his troubles, with the result of a real psychosis being thus
created.

“Recent hypnotic measures have been suggested. By
Charcot’s hypothesis, conditions that could be produced by auto-
suggestion should be relieved by it, but practically it does not
avail. T have occasionally succeeded in hypnotizing some of
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“Does it cause complete, or partial, inability to earn his
living ?

“If there is only partial disability, what per cent. is it?

“By the terms of the accident-insurance law of July 16,
1884, every workman receives, if totally disabled, 663 per cent.
of his working salary during his sickness, and lesser amounts,
pro rata, for partial disablements. The method of determining
such things must be arbitrary, for there can be no fixed rule in
such matters. The scientific deputation to form a medical
opinion on the subject, according to Becker,* defined working
ability to be that which enabled the performance of bodily and
mental activities, in the degree to which the person was accus-
tomed, and the loss of this constitutes working disability. Against
this the superior tribunal opposed the declaration that disability
to work did not consist in the diminished ability to do customary
work, but the disability to do the ordinary bodily aets, which do
not require extra strength to perform, and this need not, neces-
sarily, be manual labor. According to von Woetke (Accident-
Insurance Law of July 6, 1884, with Berlin, 1885, opinions), it
is impossible to estimate the degree of bodily and mental
strength, and the actual earnings should be considered.

“Many of the queries are incomplete, and often inappli-
cable to the case; and the question as to whether there is any
disease at all requires a decision as to the whole matter of simu-
lation, which can seldom be made unqualifiedly.

“T have detected impostors, and proven all their symptoms
to be false. Other authors claim that simulated symptoms
frequently cease in hospital, while under observation. Usually
malingerers have erroncous notions as to the nature of the
symptoms, and their grouping may be inaccurate, and thus lead
to their detection. If the person is seen at a place of amuse-
ment, whether recovered or not, the laity is impressed with the
idea of there being fraud; and the rigidly stiff walk, such as

the military affect, often is taken as evidence of soundness.

St * Anleitung zur Destimmung der Arbeits und Erwerbsunfiibigkeit nach Verletzungen.
lerlin, 188=,
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fixation of leg. Two prominent physicians claimed that, if he did
not simulate, he considerably exaggerated. Observation in hos-
pital proved all the traumatic coxalgia to be present; partial
hemiangesthesia, including the face, and slight atrophy of the
right-leg muscles were pmvcn by electrical tests, Brodie’s symp-
tom, ete.

“Those who are accustomed to treat hypochondriacal, hys-
terical, and neurasthenic patients know the great trouble there
is in differentiating the disorder. Objective disease may be
found after mlmated examination which had been m’erluoked at
first, and may be of great value.

“Discase may have existed before the accident, and then
claimed to have resulted from it. 1 have had two such cases..
But where an accident exaggerates or renders worse pre-existing
disease, the claim is valid. This is decided by a law decision
of February 4, 1887. Where there is a neuropathic tendency
beforehand, it should be proven that the accident aggravated it,
or not, as the case may be. Alcoholism is different, however, as
it can produce symptoms similar to the disease. The toxic
neuroses and psychoses are closely related to trauma.

“No doubt organic spinal disease developed in one case
half a year to a year after injury, and a tumor in the dissemi-
nated sclerosis appeared after a severe mental concussion. There
are a number of such well-attested instances in the literature.

“Opinions as to curability are difficult to form, as well as
of the degree of incapacitation. We lknow that many cases are
very stubborn, and have but little chance of permanent and
complete healing. The postponement of decisions and the
existence of poverty protract the disease. Rigler states that
formerly the injured were compelled to resist their diseased
tendencies and go to work, when there were no damages to be
claimed; but I do not agree with him in this respect, for a
mental affection could not be cured by such means.

“ As to permanent disability, it is best to be reluctant with
an opinion. Where severe forms, such as insanity, existed, or
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poor; arms and legs felt constantly cold; he had but little strength in-

his arms ana legs; could not walk without assistance, and every move-
ment caused pain; even piano-playing annoyed him, and the slight noise
of a footfall on the carpet, as well as conversations, or trivial, sudden
sights or sounds, irritated him out of all proportion to the ecause. In
December, 1884, at the request of plaintiff’s counsel, Kretzinger Brothers,
I visited Mr, Holland and found him in bed, with a screen shading a dim
light from hLis eyes, and the windows were darkened. His muscles were
relaxed and flabby, and there was plainly seen emaciation in all parts of
the face, trunk, and extremities. There was extreme pupillary dilata-
tion, but this may have been due to the darkness, though others in the
room did not exhibit the same extent of dilatation. The light reflex was
not prompt, and the seeming photophobia caused me to desist from eom-
plete tests as to this, Ie shifted, or hitched, himself in bed, an inch or
two at a time, by means of a rope at the head of the bedstead. His back,
the entire length, was of a dark hue, the width of a hand, closely resem-
bling, if it was not, hypostatic congestion of the dermis, due doubtless
to dorsal decubitus. Fibrillary tremors were every few minutes plainly
observable in his arms and hands,and less frequently elsewhere. Grosser
tremulousness of the hands also oceurred. The temperature was gener-
ally subnormal, his feet ranging eight or nine degrees below normal,
though wrapped in blankets. Apparently there was universal hyperses-
thesia, and the finger-tips were angesthetic ; there was impaired sensation
upon the radial sides of both arms; the inner sides of the legs and
feet were similarly more affected than the outer sides, but there was
generally lessened diserimination of touch. There was a more blunted
sensation-appreciation about the lnmbo-dorsal junction of the left than

upon the right side, and in the middle dorsum this was reversed, the

right side being more anssthetic. Pressure on the spinous processes
caused acute pain, less in the cervieal and sacral regions, greatest in the
lower dorsal region. He complained of an incessant headache, with fre-
quent * thickness of the tongue ” in speaking. Sight, hearing, and touch
were hiypermsthetic. He was not able to fix his attention upon anything
for any length of time, and his friends spoke of his unwonted irritability.
His grasp registered on the dynamometer 25 with either hand. Feeble
motility was evident, approaching paresis.

The genitals were flaceid, and erectile ability and desire were said to
be absent. There were no vesieal or rectal difficulties. He was not able
to eat much at a time, and felt disinelined to eat at all. '

He was not able to sleep more than fifteen minutes at a time, and
awoke unrefreshed and perspiring from horrible dreams.

The patellar reflexes were greatly exaggerated, and the tapping

——
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Surface hyper®sthesia at times relieved by walking about, but when irri-
tated he feels better by lying down in a darkened room. Eyesight too
much blurred to enable reading or writing except for a few minutes. He
has attacks of dizziness and ringing in the ears. When tired the fibril-
lary tremors appear; he avoids, as far as possible, all draughts of air
and annoyances generally ; knee reflexes slightly increased; left side
slightly anmsthetic, and more impaired motorially than right. Romberg's
swaying symptom present, Dynamometer grasp 40, with each hand, and
the light still causes pain in his eyes. He is not able to engage in any
kind of work.

II. A Case of Probable Malingering.—In 1884 a midwife brought
suit against a Chicago street-railway company, alleging injuries sus-
tained in a fall from a street-car in motion. She was brought into court
in a wheel-chair, and maintained rigidity of the left lee, which she elaimed
was paralyzed. Dr. A. J. Baxter and I were requested by the company
to make an examination of the case, but, by the laws of Illinois, this
could only be done by the plaintifl’s consent, which she would not grant.
(I make it a rule to insist upon the fullest courtesy being extended to the
physicians ¢f the defense in all cases of the kind, and no honest reason
can be valid for taking advantage of such a law.) The court thereupon
selected two surgeons, one of whom was very conscientions, and their
report was adverse to her claim. She subsequently figured conspicuously
in other lawsuits and seemed to have fully recovered from her “ paral-
ysis.” How mueh, if any, real injury existed in her case eannot now be
ascertained. It is known that a year after the elaim was made she walked
the streets and transacted business and certainly she greatly exaggerated
her ailments, if she had any. My regard for the opinion of one of the
surgeons who were called by the judge leads me to believe that the
plaintiff’ was shamming, in spite of this opinion being coinecided in by the
other surgeon, who, though skilled, enjoys the reputation of being a great
society intrigant, politician, and facile swearer for the side that engages
him. Evidently paralysis and pain constituted the plaintifi’s idea of the
requisites for spinal coneussion, for, as far as ascertained, there were no
other conditions alleged as caused by the concussion to her spine.

IIL. Fall upon the Feet, Jarring the Spine, followed by Spinal-Con-
cussion Symptoms and Death.—Dr. E. W. Du Bose, wt. 38, Post Surgeon,
U. 8 A., at Forts Seward and Lineoln, Dakota, during 1873 to 1878,
while in Washington, D. C., in the early part of the latter year, acei-
dentally walked off the pavement into an excavation, some eight or ten
feet deep, alighting upon his feet, jarring his spinal column, but with
apparently temporary effect. The doctor was tall, with an erect, military
carriage, to which latter he probably owes Lis death,as he did not see the
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In two years there was gradual but complete recovery, which was brought
about by constant exercise of skill and eare,

V. General Concussion to Body and Secalp Wound. Concussion
Symptoms at first, and, later, Insanity.—F., set. 28, was asleep at the
moment of a collision,and,in addition to being violently jarred, received
a head wound—a scalp contusion—but was not rendered insensible. He
was pinioned by the débris and saw his fellow-passengers burned alive
within a few feet of him. He was rescued in a dazed condition and
months later complained of sleeplessness, pain in the back, headaches,
and leg weakness; with inability to attend to work. Next, paretic
dementia symptoms set in,such as the delusions of grandeur, mental and
physical angesthesia, drawling speech ; but, as is usual in traumatie insani-
tieg, these peculiarities were modified, and differed from the genuine
paretic dementia. His irritability was extreme, at times, and alternated
with the indifference of the paretic. He became a decided paranciac
within a year after the accident, and grew so unmanageable that his
attorneys dropped his case. He was, at last accounts, in an asylum
for the insane, -

VI. Blow to Head and Cervical Region. Mired Concussion and
Mental Disease Symptoms. Unrecovered.—1L., ®t. 48, an industrious,
vigorous mechanic, weight one hundred and seventy pounds, member
of a military organization, was struck by pieces of stone, which fell
from a high building, upon his head in the left parietal region, and also
between the seapule. In a few weeks he began to fail in health and
mind, and in two years his character had completely changed; he had
lost memory for recent events, and would tell the same thing over
again, unaware that he was doing so; he had lost his previous ability
as an amateur musician, had grown very irritable; lost all business
aptitude; could not tolerate even small drinks of liquor; appeared very
much older than he was; walked feebly, bent, and totteringly; his
speech was hesitating; light hurt his eyes, and he was unable to read,
thongh his pupils respond to tests for light and accommodation
reflexes ; slightly deaf in the left ear, and heard “distant bells ringing”
constantly ; sleep disturbed ; dreams repeatedly of falling ; touch, hearing,
and sight senses irritable, and angesthesia in left extremities and in left
side of body; the face and head generally angsthetic; left hemiparesis;
costive; knee and elbow reflexes exaggerated on both sides; the cremas-
terie and abdominal reflexes abolished exeept upon right abdomen ; spine
between scapulse tender to touch; appetite poor; heart action feeble,
temperature subnormal; quantitative loss of response to faradic and
galvanic currents to an extreme degree; present weight one hundred
and twenty pounds, having lost fifty pounds since the acecident; muscles
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gide, C C 1, A C 21, A 0 2}, and no C O, on either side, with 15 milliam-
pires. The interpretation of which is that the motor and sensory enfee-
blements are upon the left side of the body, and the readier response of
that side to galvanism, in connection with this, show that so far as
organic mischief is concerned the right cerebrum is injured. The some-
what quantitatively lessened reactions of the legs may result from spinal-
concussion canses.

The damage suit was tried during the writing of this chapter,
and the eourt appointed two specialists to examine the patient at my
offiee. During this examination it was ascertained, in addition to
matters stated above, that there was extreme tenderness in the cervieal
and lumbar regions, the knee reflexes were mormal, the cremasteric
was present, but feeble, and the abdominal reflex was absent; his
taste was impaired; he could mot read, as it made his eyes twitch
and caused tears to flow; pupils were dilated, reacting to light, but
sluggishly to the test for accommodation; the swaying symptoms
were marked ; he could not rise without the aid of his arms when
lying down, and when he stooped did so by bending his knees, but
not his body, maintaining rigidity of his back; and he angrily refused
to try to bend his back, as he said the pain was too great. There was no
vision contraction nor ophthalmoscopie findings, but with the perimeter
a color constriction was found to exist on the nasal side of the left eye;
the asthenopia was in both eyes. His appearance was one of fatuity, and
his behavior somewhat silly. His friends testified that he had become a
changed man in every respect, that he was irritable, there was no con-
secutiveness to his thought or conversation, that his memory was poor,
and he had once talked of committing suicide,and, upon another oceasion,
had delusions of persecution.

The court experts did not find evidences of insanity; one stated
that there were symptoms of spinal irritation, which the other denied.
Both acknowledged the great value of electro-diagnosis, though they had
not made use of it in this case; and both of these gentlemen had pre-
viously, in Case XIV, derided eleetricity as a means of examination.

VIII. Fall upon End of Spine. Spinal-Concussion Symploms Per-
sist after Two Years in a Child. Instance Unique.—H. 8., @t. 9, Christ-
mas, 1887, while skating, slipped and struck buttocks, and since then,
while previously perfeetly well, has been restless, peevish, sleepless,
capricious, with poor appetite; some vesical paresis; compelled to stop
schooling owing to incessant headaches; irritable to unendurability, and
takes advantage of the consequent indulgence of his parents and rela-
tives generally ; is costive; heart- and pulse- beats are rapid and easily
accelerated ; complains of formication, occasionally, in both avrms, and
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Mareh 22, 1888, which condition probably antedated the fall; seapular
protrusion, especially upon the right side. A right sterno-clavieular dis-
location exists ; suffered from headaches and insomnia, and sensation was
impaired in the right arm and leg. Dynamometer—right, 20 ; left, 35.
Breathing ditlicult at times, heart rapid; facial, lingual, and abdominal
angesthesia of right side. In a few months the angesthesia in right arm
became less, but the right patellar reflex was diminished, and the right
leg remained anmesthetic ; abdominal reflex greater upon left side ; more
susceptible to heat upon the left side. The old ailments in her case,
which should have been more frankly acknowledged, helped her defeat in
a damage suit, though the fall had, undoubtedly, hurt her permanently.
Dr. A. J. Baxter was called by the judge, Dr. Norman Bridge by the
defense, and T was the plaintift’s physician. We examined the case
together, and thoronghly agreed in our testimony.

XI. Struck by Locomotive, Concussion and other Symptoms, Un-
recovered.—1., ®t. 50, hit by engine and tossed some distance. The
ordinary spinal-concussion symptoms followed within a week or so, such
as sleeplessness, optic and auditory defects, sensory impairment, and, in
addition, bladder and rectal weakness ; right-knee ankylosis from patellar
fracture ; mental debility marked. Recovered $5000 in an action against
the railway, but the year following had not improved in any particular.

XII. Train Derailment. Spinal Concussion and Myelitis.—F.,
eet. 22. By derailment of train, May 1, 1888, while asleep, he was tossed
across the sleeping-car aisle into the opposite berth and was awakened by
the crash, and thinks that he fell head first, with arms outspread. Extri-
cated himself and did not feel much hurt at the time, beyond a slicht
soreness along left side and leg. His left lnmbar and cervieal regions
were painful. Oectober 13, 1888, there was sexual impairment; bladder
difficulty at first, disappearing later; cramps occasionally in left hand ;
no headaches ; cannot read or write as he formerly could, owing to diffi-
enlty of continuous attention, eye-sight blurring, and some photophobia ;
cannot stand on left leg, which is anmsthetic, weak, and painful ; the left
tendon reflex is absent, right normal. Dynamometer—right, 80; left,
35. Fulgurant pains in legs, as in tabes; was constipated, at first,
but is not now ; oral temperature 99° F.; weight one hundred and forty-
one pounds, previous to accident one hundred and fifty pounds ; sways
with eyes closed and when feet are together ; inco-ordinative upper extremi-
ties; anditory and tactile hypermsthesia; taste impaired; abdominal
and cremasteric reflexes exaggerated ; hot sponge on back causes pain;
musele consistency flabby ; shoes, especially left, worn at toes ; depression,
irritability, insomnia, disturbing dreams ; temperature of feet subnormal.

A preliminary examination of the conductivity of the anterior erural,
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XIV. Head and Back Struck. Cerebral and Spinal-Concussion Symp-
toms ; Paralysis Agitans and Hemiparesis Two Years afterward. Un-
recovered.—Mrs. V,, wt. 63, struck by street-car in upper spinal region
and right occiput; was not at once made unconscious, as she handed
her eard to eabman who drove her home ; thinks she lost conseiousness
and roused again at times on the way. For two weeks could only be
partially aroused; right-sided paresis occurred six months later; right
pupil dilated, left contracted. Vomiting and other evidences of cerebral
concussion oceurred during the first two weeks; there were also right
parsesthesia, prickling sensations. A year after the accident there was
left hemiparesis, with loss of sensation upon the same side, but extreme
hyperesthesia below right patella and about right shoulder, pectoral
region, axilla, and seapula, Dynamometer—right, 3 ; left, 30. Sleep dis-
turbed ; headaches upon right side. Two years afterward paralysis agi-
tans, mainly in right arm, fully developed, and is advancing to the body
generally. Electrical tests, made with the assistance of Dr. Plymon 8.
Hayes, June 9, 1889, revealed quantitative and qualitative changes from
the normal. To the faradie current the left side responded fairly, as to
contractions, though a strong current was required. She complained of
the painfulness of this test, but double the current upon the right leg pro-
duced neither contractions nor pain. With galvanism of the anterior erural
region, right, CC5,AC 6, C 08, no A O; left, CC5,CO8,no A C nor
A O, affording indications of qualitative anomalies in the side opposite
the hemiparesis, and that side was less qualitatively than quantitatively
affected. C O requires relatively a much stronger current to produce con-
tractions in health, other things considered. The left-arm reactions were
normal, and the right musculo-cutaneous region gave C C 6, A C 8, no
A O nor C 0.

Against her damage claim was brought the charge that two previous
claims for other injuries had been settled many years before ; college pro-
fessors swore that she had no paralysis agitans, though her hand tremors
numbered one hundred and sixty to the minute, and the surgeon of the road
disagreed with the experts and said that paralysis agitans could not be
disputed. The plaintiff’s attorneys claimed that during her unconscious-
ness her signature had been forged to a statement by an agent of the
road, that detectives, perjured witnesses, complaisant notaries, bribed
“ physicians” and nurses had been injected into the ease (two of the
medical personages were wofully ignorant), and that even a shyster
lawyer had connived with the road, and compromised her previous cases,
without ber knowledge. A four weeks’ trial ended in a verdict of $10,000,

which was appealed.
XV. Case Undecided as to Whether Former or Recent Accident
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unconscious exaggeration of her symptoms. She was always very obese,
and lost but little flesh during her illness of about three years.

XVIL Derailment. Typical Concussion Sympioms. No Im-
provement after Verdict and Lapse of Two Years—A. 0. Evarts, mt.
30, postal clerk, at work when his ear was thrown down an embankment
and dragged three hundred feet., He found himself in the roof of the
car, which was lying on its side, and thinks that he was tossed to and fro
at the time. He was bewildered, but did not feel much hurt at first.
His foot was sprained, and the pain there attracted his notice. The pain
in his back was not very obvious for a month, but it inereased in severity,
and his physician secured thirty days’ leave of absence for him; as he
continued to grow worse, extensions were granted for ten months, when
lie returned to the road for a week, but suffered so muech, even with an
assistant to help him, that he was forced to stay at home. He had been
three years in the postal service previous to the accident, and his past
faithfulness earned considerations from hLis superiors in office. January
10, 1889, these symptoms were apparent: Insomnia; nightmares, par-
ticularly if lying on back; digestion fair; eye-sight blurred; hyperms-
thetie, especially to light and sounds ; constant back pains, mostly lum-
bar, increased with slightest motions, and spine is rigidly held ; to-and-fro
motions eause pain; cannot stoop without holding to something; ex-
ercise exhausts him, but at times the intense aching is partly relieved by
walking ; feels impelled to wall, even though it tires him ; it takes a long
time to traverse a given distance; headaches and dizziness are constant ;
a little reading tires him; his head is seldom clear, and heat makes him
feel worse; temperature sense unimpaired ; no bladder trouble until he
attempted to work on the train, after the injury, and incontinence was
thereby induced; no emaciation; at times very emotional, says his
memory is impaired, and his sexual ability lost; eannot stand upon one
leg, especially the right; sways when standing with eyes closed, and
turns very pale during this test; perspiration bursts out on the face, and
a few moments of this ordeal nauseates him to vomiting ; his power of
endurance is feeble ; less sensitive to faradism and msthesiomter tests in
left arm than in right; both arms quantitatively reduced in faradic re-
sponse, left more so, but the right leg was more affected in this respect
than the left, which was also more easily influnenced by the galvanie cur-
rent, in the proportion of five milliampires, for the production of con-
traction in the left leg, to ten in the right,—a strength of current that
would induce pain before motion.

Simulation was the defense of the railway company, but Evarts’
good standing in the community, for uprightness in all his dealings,
went far to support his statements of subjective conditions. Conscien-
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from the wreck; the passenger in the Dberth above him was Kkilled,
as well as many others. He was exceedingly emotional, complained
of sleeplessness, pains, ete., especially in the back, but hefore a more
thorongh examination could be made the company paid him $12,000 and
ended the suit. His irritability was excessive,even after the settlement.
September, 1889, he is attending to business, but is a * damaged man.”
He has to excrcise great care, and is easily fatigued; otherwise Le is
fairly well.

PART I1I.—CABES OF OTHER AUTHORS.

I. Leyden’s Instance of an Unjust Accusation of Simulalion.*—
The patient, Joseph Hoffmann, was aged about forty, of healthy family,
and himselt at all times vigorous and of sound physical constitution.
On the second of March he was on a train which had an accident near
one of the Alsatian forts (Bitseh). 'The patient was attending to the
brakes of one of the wagons, which was thrown from the track and
dragred about two hundred yards farther by Lthe engine after derailment.
The patient experienced a severe shock to his back, and was knocked
about considerably in the brakeman’s box. He was also struek on the
head in some way unknown to him, He fainted, and some time after
awoke, crawled out of the wagon, and made his way with some difliculty
to the next station. He felt considerable pain under his left shoulder,
which was swollen, and in the small of the back., At this time he noticed
no paralysis, nor difficulty with bowels or bladder.

After treatment in the hospital for his external injuries, the patient
noticed a weakness of his lower limbs, so great that he could hardly
walk even short distances; at the same time there developed belt-like
pains about the abdomen. Theve were other pains of different character,
which remained constantly throughout his illness, while the weakness of
his legs disappeared. The pain and distress were so great that the
patient was compelled to give up his position and remain at home, The
severe pain in the small of his hack was increased by every movement,
g0 that he could do no work, even within doors. In July, 1874, he was
appointed superintendent of a gang of workmen at the building of a
bridge, and was drenched through with rain. The following morning he
awoke with a stiff neek and pains in the cervieal part of the spinal
column, which radiated toward his arms and returned in paroxysms of
two or three minutes’ duration. After some local treatment he improved
sufficiently to consider himself eapable of resuming his former position

# Bin Fall von Riickenmarkserschiitternng dnreh Eizenbahnunfall (Railway Spine), von

Dr. E. Levden. Archiv f. Pevehiatrie, vili, |. Translation by Spitzka, Journal Neurology and
Psychiatry, Aug. and IXov., 1881
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of various medical men in different parts of the country, and had been
most attentively and assiduously treated by Dr. Elkington, of Birming-
ham, and by several others, as Dr. Bell Fletcher, Dr. Gilchrist, Mr,
Gamgee, Mr. Martin, ete. He had been most anxious to resume his
business, which was of an important official character, and had made
many attempts to do so, but invariably found himself guite unfit for it,
and was most reluctantly compelled to relinquish it.

When I saw him at this time he was in the following state (—

He had lost about twenty pounds in weight, was weak, unable to
walk a quarter of a mile, or to attend to any business. His friends and
family stated that he was, in all respects, ** an altered man.” His diges-
tion was impaired, and his pulse was never below 96,

He complained of loss of memory, so that he was often obliged to
brealk off’ in the midst of a sentence, not being able to complete it, or to
recollect what he had commenced saying. His thoughts were confused,
and he could not concentrate his attention beyond a few minutes upon
any one subject. If he attempted to read, he was obliged to lay aside
the paper or book in a few minutes, as the letters became blurred and
confused. If he tried to write, he often misspelt the commonest words,
but he had no ditliculty about fizures. He was troubled with horrible
dreams, and waked up frightened and confused.

His head was habitually hot and often flushed. He complained of
a dull, eonfused sensation within it, and of loud noises, which were con-
stant.

The huﬁriug of the right ear was very dull. He could not hear the
tick of an ordinary wateh at a distance of six inches from it. The hear-
ing of the left ear was normal ; he could hear the tick at a distance of
about twenty inches. Noises, especially of a loud, sudden, or clattering
character, distressed him greatly. He could not bear the noise of his
own children at play.

The vision of the left eye had been weak from childhood; that of
the right, which had always been good, had become seriously impaired
since the accident. He suffered from musem volitantes, and saw a fixed
line or bar, vertical in direction, across the field of vision. He complained
also of flashes, stars, and colored 1'irngs.

Light, even of ordinary day, was especially distressing to him. In
fact, the eye was so irritable that he had an abhorrence of light. He
habitually sat in a darkened room, and could not bear to look at artificial
light, as of gas, eandles, or fire. This intolerance of light gave a peeu-
liarly frowning expression to his countenance. He knitted and depressed
his brows in order to shade his eyes.

The senses of smell and taste seemed to be somewhat perverted. He
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March 5, 1870, five years after the accident, this patient ealled’ on
me. He looked pale, haggard, more than his real age. Had done no
business since the trinl. Still felt nervous when put to anything, how-
ever trivial. Still felt a want of power in left leg and hand,as if asleep
or dead. Still had tenderness in lower dorsal and lumbar regions, His
health was very variable; often he was unfit for any work.

IV. From Erichsen. Concussion Symptoms; Probable Myelitis
Later.—Case 30. Railway Concussion. Slow Development of Symptoms,
Partial Paralysis. Incomplete Recovery.—E. C., aged 47, a gentleman
farmer, hale, hearty, athletic, and of active habits, received an injury in a
railway collision on July 1, 1865; the carriage in which he was being
upset, and he and his fellow-passengers thrown violently about. At the
time he did not feel himself hurt, was able to ereep out of the window
and assist the other passengers, and then went on to Lowestoft, his des-
tination. At night, however, he could not sleep, and this was the first
symptom that attracted his attention. The next morning he felt stiff,
and complained of creeping sensations up and down the back, and of
unpleasant sensations, almost amounting to pain, in the head. By the
middle of the day he was forced to recline on a couch, as he could searcely
sit up. He felt very nunwell for several days. During this period he had
sensations as if eleetrie shocks were passing through the body and limbs.
He returned home, continued to feel unpleasant sensations in his head,
back, ete., being often giddy, but was still able to take a certain amount
of exercise, and even to ride on horseback. He eontinued in this unsatis-
fuctory state until August 12th, when he became suddenly extremely
giddy and scarcely able to stand. His head became very confused, he
could not attend to the business on which he was engaged, and seemed to
have lost all energy and power. He continued to feel the electric shocks
through the body. In November he began to suffer from an increasing
difficulty about the lower extremities. He was obliged to leave off riding,
as he had entirely lost both his grip and the powers of balaneing him-
self. He also found that he walked with difieulty, and occasionally
seemed to lose control over his legs. On November 29th, when getting
up in the morning, he suddenly fell, and probably momentarily lost con-
scionsness. He lost all power in his legs, and suffered intense pain in his
head. As he was graduoally getting worse, he eame up to London, when
I saw him on January 6th, in consultation with Mr. Calthrope.

At this time he was complaining of various symptoms referable to
the head, such as loss of memory, inability to attend to business, difli-
culty in grasping a subject, There was general debility, incapacity for
exertion ; he was unable to ride, could searcely walk, looked hageard and
ill, and felt himself a perfect wreck, On examining the body I found
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head symptoms consisted of an inability to concentrate his thoughts, and
of loss of memory on many points.

In the course of conversation he * dropped,” to use his own word,
the thread of the discussion. There was a complete inaptitude for busi-
ness, The spine was evidently the seat of very considerable mischief,
It was rigid, moved as a whole when he was told to stoop, and was ex-
tremely painful on pressure and on movement in any direction, namely,
in the lower cervieal and in the middle and lower dorsal regions. The
pain in this situation was described by the patient as being of a het, burn-
ing character. From the seat of pain in the neck he suifered constant
spasmodic pain shooting down the right arm and right side of the chest,
with frequent cramps in the musecles of the arm. From the seat of pain
in the dorsal region he complained of the sensation as of a cord being
tightly bound round his body and pressing on his ribs, The right arm
and hand had suffered considerably. There was great loss of museular
power in the limb, so that the patient was unable to hold it up in a hori-
zontal position, or to support it extended for more than a few seconds.
The grasp of this hand was muoech weakened, and considerably feebler
than that of the left. The limb was wasted, more particularly below the
elbow, where it was smaller than the left arm. The hand also was wasted,
more especially about the muscles of the thumb, The patient complained
of severe twitchings and spasmodic pains shooting down the forefinger
and the thumb. The attitude of the patient was very remarkable: he
stooped forward, and the right shoulder was raised about two inches
higher than the left. This position was never changed. He suffered
from severe spasmodie pains throngh the side of the neck and shoulder,
and on examining the parts the trapezius and sterno-mastoid muscles
were found extremely tense. The muscles that were chiefly wasted in
the right arm were those which were supplied by the musculo-spiral
nerve. These muscles had lost their electric irritability. The raising of
the right shoulder was evidently due to irritation of the spinal aceessory
nerve, in consequence of which the trapezius was kept contracted, and
the spasms that passed through it were due to this irritation.

The conclusions arrived at in connection with this case were that at
the time of the accident there had been some concussion of the brain
and of the spinal cord; that the brain was still suffering from the conse-
guences of that concussion, but only to a slight degree; that the spinal
cord had been severely injured; that there was evidence of chronie in-
flammation and irritation of it, these changes being seated in the menin-
ees of the cord; that partial paralysis of the musculo-spiral nerve had
already taken place; that the wasting of the limb and arm was depend-
ent on the paralysis of this nerve; that in addition to the paralysis the
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greatly. His arm was partially paralyzed ; the thumb useless ; his spine
tender, and ached on movement or after exertion of any kind ; his nights
sleepless, and he was gquite unfit for the ordinary business of life.

VI. From Page. Concussion Symploms. Unrecovered Four Years
After the Injury.—Case 1. 8. W., wmt. 46, a tall, somewhat powerful man,
was in a very severe and destructive collision. He received bruises over
both arms and legs, and also a blow upon the face which abraded the
skin over, and fractured the bones of, his nose. He was not stunned.
He lay for several days after the accident in a state of great nervous
depression, with feeble and rapid pulse and inability to eat or sleep.
He suffered at the same time much distress from the fact that a friend
sitting beside him in a carriage had been killed; and this seemed to prey
constantly upon his mind. The bodily injuries progressed rapidly toward
recovery, and in seventeen days after the accident he was able to be
moved home. Nine weeks after the aceident he had fairly well recovered
from his injuries, and made no complaint of bodily sufferings. The
ordinary functions of the body were natural, but his mental condition
showed extreme emotional disturbance. He complained that he had
suffered continuously from depression of spirits, as if some great trouble
were impending. He feels very upset at our visit and begins to ery.
e says he used to ery whenever he spoke to any one, but that now he
has rather morve control. He has been out of doors for a few yards, but
was stopped by a sudden sensation as if his breathing was very short.
His voice is very weak and indistinet, and occasionally he says it is
almost inaudible. There is no disease of the larynx or adjoining parts.
He sleeps very badly, waking frequently, and being eonstantly troubled
by distressing dreams. His pulse is weak, 104, He occupies himself by
a little reading and by oceasionally going out, but he feels so shaken and
weak that he is unable to do anything more. In many respects, however,
he is improving. The weight he lost is being regained. He can walk
rather farther, is not so prone to cry, and his voice is stronger. Exami-
nation discovered no structural disease, but he was evidently in a most
depressed and feeble state. Words, in fact, fail adequately to portray
the distressing picture which this otherwise strong and healthy man pre-
sented. He remained in much the same condition for several months,
though with undoubted tendency toward improvement. Fifteen months
after the accident, several months, that is,after his claim had been settled,
we learned that he was better, though yet very far from right, and he was
considered wholly unfit for work. His history, given four years after
the accident by his medieal attendant, is as follows: *“In my opinion he
will never be anything like the same man again. His appearance is mueh
altered. He looks much older, haggard, and has become very bald. His
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shock likely to pass away after a time. We saw him again in two
months. He had then a somewhat worn and anxious expression, but
said he was better, his “nervousness” being not so great as it was. He
complains of being easily upset and startled, and that, when thus startled
and upset, there comes on a sharp pain in the head. The muscular pains
are better, that which still troubles him most being a pain in the muscles
of the left side ol the neck. He sleeps better, though he occasionally has
disturbed nights. e could walk two or three miles perhaps, but would
be very fatigned. His pulse is 100. He had evidently much improved,
and it was advised that after further change he should begin his work.
Several weeks more elapsed, and we then found him neither looking nor
feeling so well as before. He was very nervous about himself, feeling
unable to do his work, depressed and melancholy, and losing heart from
the thought that he would never get well. He had been attending to his
business for two or three hours a day, and the anxieties of it were very
distressing to him. He was, moreover, very anxious to arrange his
pecuniary claims for compensation, as both he and his doctors felt that
that was now beginning to prey upon his mind. In bodily health he
seemed well.  Eighteen months after his elaim was settled, we again had
the opportunity of seeing him. He was then in perfeet bodily health,

able to follow his oceupation as usual, and to endure as much physical -

exertion without fatigue as before the aceident, He counld not, however,
remain so long at his desk without feeling worried, and from his wife we
learned that he was more irritable than he used to be. In these respects,
nevertheless, he was admittedly improving, and he himself felt’ confident
that before long he would be absolutely well.

VIII. From Page. Collision. General Concussion. Death on
Thirty-seventh Day. No Lesions Found Post-mortem.—A man forty
years of age, of exceedingly delicate physique, who was in a eollision at
night. The accident was a slight one, and he was the only passenger
injured. He was said, in the official report, to be * violently shaken,”
but he was able to go on home. The next day he was delirious, and on
the third day he was still talking somewhat incoherently. He complained
of being much shaken and of feeling seriously injured, but there was no
evidence discoverable of bodily hurt. He improved for a time, and his
condition was not thonght to be serions. He never seemed, however, to
malke any marked progress, and four weeks after the accident he
became more prostrate, amd greater anxiety was felt about him. From
~ this time he gradually got weaker and weaker, and died on the thirty-
seventhday. No organic disease whatever was found on post-mortem
examination in any of the viscera. The lungs were greatly congested
and the cavities of the heart were distended with blood, as if death had
occurred from failure of respiration and cireulation.

-
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think that this condition has remained unchanged up to the present time,
—an interval of a year and a half.,

The sensibility of the skin was found notably diminished at that
time over all four extremities, and, in fact, everywhere that it was tested.
Pain and distressing sensations in the back were constantly present,
The patient was seen soon afterward by Drs. 5. G. Webber and C. B.
Porter, and by all of us, subsequently, a number of times,

It is unnecessary to describe in detail the further progress of the
case; suffice it to say that the patient became at first paraplegie; then,
after some months, hemiparaplegic, the motions of the right leg remain-
ing absolutely abolished, even those at the hip-joint.

It was also soon discovered that the loss of sensation had shown
the same tendency with the loss of motion to concentrate itself upon one-
Lalf of the body, and the case assumed in this respect the appearance of
a typical hemianmesthesia.

The special senses were all involved in this impairment, and the
hearing was diminished for bone-conduction as well as for air-conduction
(vide above), All these symptoms, even including some degree of im-
pairment of emotional self-control, remained nearly unchanged up to the
time of the trial, ¢.e., through an interval of nearly a year and a half.

X. From Putnam. Concussion Symptoms in a Neurotic Person
following wpon a Railway Accident.—Case 2 is, in outline, as follows:
The patient, who was highly neurotic by temperament and by inherit-
ance, was thrown forward, in consequence of a moderate shock of the
railway-car in which he was riding, so as to strike the right side of the
abdomen upon the seat in front. No symptoms showed themselves for
two weeks, when the legs beeame suddenly paretic. After a few weeks
more the left leg had improved very much, while the right became sud-
denly entirely helpless, even at the hip-joint. Patient came to the Mas-
sachusetts General Hospital, Out-Patient Department, several months
later, complaining, besides the paralysis, of abnormal sensations
throughout the entire right side.

There was diminished sensibility to deep pricking over the right
leg and thigh, but not over the rest of the right side. The field of vision
of the right eye was materially contracted, and the hearing of the right ear
diminished to both air- and bone- conduection. The deep and superficial
reflexes seemed less on the right side than the left. The mental condition
and general nutrition appeared to be normal.

XI. From Putnam. Crushing of Body, with Nervous Impairment
resulting.—Case 3. An Irish laborer was crushed, seven months before
applying at the Massachusetts General Hospital, between a eart and a
post, getting several ribs broken and receiving various bruises, Is easily
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XV. From Knapp. Fall from Ladder. Concussion Symptoms.
Improvement.—I1V. DBateman C., 59, M., electrician. January, 1886.
Some months before he fell from a ladder, striking on his buttocks. No
loss of consciousness, Nausea and vomiting till two months ago.
Costive. Since accident, loss of power and prickly throbbing in legs,
worse in right leg, which has wasted. Legs at times feel hot or cold,
both subjectively and objectively. No distinet pain in legs. Water had
to be drawn for a week after his fall. A month ago fell, rupturing a
vessel in his knee, and the knee had to be aspirated. Right leg two
inches smaller ; marked diminution of sensibility. Muscles of thigh do
not react to either eurrent on right and very feebly to strong galvanic
current on left. Much fibrillary contraction of right guadriceps. Dis-
tinet gain under galvanism, with improvement in strength and sensation
in legs ; has decided pain in them.

XVI. From Knapp. Nervous Symptoms, resembling those of Con-
cussion, after a Stab in Abdomen and Perilonitis.—V. Jeremiah O'D., 50,
M., earpenter, consulted me in August, 1885, being anxious to get a
pension on account of his disability. Was stabbed in the abdomen in
1865, and had peritonitis after it. In 1870 the Pension Board rejected
his applieation, thinking his hemiparesis was the result of apoplexy, but
he denies any history of apoplexy. On recovery from the peritonitis the
left leg began to be weak, and he had pain and stiffness in the left hip.
He could not walk without staggering and getting exhausted. Hard to
lift left leg up stairs., Severe pain in left side and abdomen and left
side of head. Depressed, poor memory, slight mental impairment, ver-
tigo, and diplopia; some tinnitus, Numbness gradually developed over
Liis entire left side, less marked in the hands and feet, but amounting in
some places to absolute anmsthesia and analgesia. Tingling and prick-
ling on left side. Smell impaired. Poor vision in left eye from eata-
ract; field not contracted. Taste poor on left; hearing worse on left.
Diminished tactile sensibility over entire left side; left arm a little smaller
and weaker. Cannot put left leg into a chair without great effort. Sways
with eyes shut. Knee-jerk and cremaster reflex most marked on right;
kneejerk weak. Speech rather indistinet. Slight tenderness over left
posterior tibial. March, 1888, question of pension still pending. Has
not improved since 1885, Symptoms much the same. BStill has anmes-
thesia, which is most marked on the left, although tactile sensibility is
blunted on the right. Considerable difficulty in walking ; drags left foot.
Trouble in locomotion increased on trying to make any quick movement.

XVII. From Knapp. Fall on Ice. Previously Neurotic. Concus-
sion Symptoms.—VI. Susan W., 46, M. December, 1886, Neurotic taint.
Fell on the ice last winter, striking left Lhip and elbow, and causing hernia.
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.
Not a Typical Case of Spinal Concussion.—VIII. Charles L., 14, 8.,
school-boy. Referred to me by Dr. Cutter, of Leominster, in May, 1886,
Nervous heredity. Posthumous child. Always nervous and irvritable.
Had convulsions in infaney, Six years ago fell from a bridge, striking
forehead. Signs of shock after it. * Shoulders drew up and spine got
erooked.” Delirious after fall and very nervous since. BSaid to have
lateral enrvature, but it was not detected. Three years ago eyes began
to trouble him, with dim vision and pain. Much headache ; irritable,
surly, and heedless. Poor appetite; chronic diarrheea. Palpitation.
Passes much urine. Rhbeumatic fever a year ago. Muscles weak. Pain
in legs, with numbness and prickling in hands and arms. Fell again
last fall, striking head. Worse since then, and has had two attacks; in
one, unconscious, rigid, trembled, and screamed ; sleepy after it. Two

attacks of aphonia. Left leg said to draw up at times. Very fat. Field

of vision mormal: ved, 20-20; wvos, 20-100; astigmatism of 4 D, os
Quite tender over spine and more or less tender all over. Smell, taste,
and hearing normal. Slight diminution of eleetrical sensibility on left.
Kunee-jerks only on reinforcement. In June, 1888, reported to have had
chorea, and after that to have had an increase of all his symptoms, with
one or two more attacks.

XX. From Knapp. Thrown from Wagon. Concusszion Symptoms.—
X. Charles C., 61, W., machinist. June, 1887. No special taint. Eighteen
months ago he was thrown from a wagon, and was unconscions for six
Lhours and a half after ite No external injury or fracture. Hot-water
bottles were put to his feet, burning them so badly that he was kept in
hed for four months. On getting about, his shoulders and right leg
began to feel heavy, and his arms ached. His head has felt sore, and he
has had sharp pains in it. Discouraged, low-spirited, and irritable, but

mental power is not impaired. Short breath, poor appetite, constipation. -

Prickly aching and burning in the arms, which feel weak and heavy.
The right leg feels numb and priekly, and both legs ache. He has pain
and a hollow feeling in the baek, which hinder his walking ; says he is
growing worse. Marked myopic astigmatism; field of vision normal.
Fibrillary tremor of tongue. It hurts him in the lower dorsal region to
bend his spine, but it is not tender. Some inco-ordination of the left
arm, and a little tremor of the hands. Speech a little thick. Epigastric
reflex present only on left. Triceps, radial, ulnar, and patellar reflexes
exaguerated. Slight patellar elonus; front-tap eontraction.

March, 1888. Condition not improved. Complains greatly of his
back, and of inability to use his arms well ; numbness of both legs. No
inco-ordination of hand. Reflexes exaggerated. No consciousness of
events immediately preceding accident. Was thrown from a carriage

e
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Closer attention to such cases will reveal the impure nature
of insanity improperly classified under other than the traumatie
name when head injury figures as the cause. Many of the per-
plexing “ mixed cases” in asylums can thus be satisfactorily
accounted for, such as present first one fairly-defined psychosis
and then another, or blend two or more forms, aside from kata-
tonia and circular insanity.

The mental ailment being apt to develop long after the
receipt of the injury, surgeons do not ordinarily encounter or
recognize the disorder, as is evident in the bare mention by
Agnew* and Bryantt that insanity may follow head injury
and there be mo external evidence, upon the head, of the
injury.

In hospitals and private practice cranial injuries are seldom
followed, from lack of opportunity. Even military surgeons are
debarred from a satisfactory study, for in the field such cases are
sent to the rear, discharged as disabled, or otherwise escape ob-
servation, after the wound, if any, has healed.

From various causes even insane asylums differ widely in
their statistical records. Thus, Clouston ¥ encountered but 12
cases in 9 years at the Royal Edinburgh Asylum, and infers that
“accidents to the head do not loom largely, therefore, in the
production of the insanity of the world.” On the other hand,
Schliger § found 49 out of 500 cases of insanity to be traumatie.
Sankey is silent on the subject, as his cases were females in the
Hanwell Asylum principally. Pritchard || quotes from Esquirol €
traumatic cases in private practice, 8 in 120; Salpétriére, 26 in
361 ; Charenton, 11 in 256 ; total, 45 in 737, of which 22 were
from head blows or falls and 23 coup de soleil. Worcester **
cites (J. Crichton Browne’s  West Riding Asylum Reports”) that
from April 1,1870, to the same date in 1872 there were admitted
42 such cases,—fifteen times more numerous annually than in

* Agnew's Surgery, p. 34, t Bryant's Surgery, p. 200,

1 Mental Thisenses, p, 800,

§ Zeitschrift der K. K, gesellschaft der Aerzte zu Wien, xiii, p. 454. 1857,
I Insanity, p. 136 of seq.

T Art. Folie, Dict, des Sci, Méd. #* Insanity and its Treatment, p. $.
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cause of insanity. Heredity would undoubtedly precipitate
matters after an injury, and, we should think, subject such pre-
disposed persons to a greater liability to injury where the neu-
rotic or mental taint had developed enough to lead them into
danger; but the recorded cases show that heredity is not neces-
sary to the establishment of this form of insanity, and, a priori,
a maimed brain would be quite sufficient to Institute a mental
ailment without preceding causes,

Kiernan* found inherited taint in twenty-cight of his forty-

five cases. My records furnish five males and three females pre-
disposed by heredity in fifty-nine cases. Ten of the total were
in private practice after leaving the asylum four years ago. .

Bucknill and Tuket report a case resembling paretic de-
mentia, whose father died insane. Verity}f a similar instance
with an insane maternal grandmother and uncle. Brower§ gives
three cases, in two of which there was heredity ; a paternal uncle,
three paternal cousins, and a brother insane in one of the in-
stances, and a grandmother, two uncles, and two cousins, all
paternal, in the other case.

About the best dednction we can make from the cases cited
is that while heredity renders the individual with a head injury
more liable to insanity than one with the same injury would be
without the heredity, and while this predisposition plays a very
important part in a large but undetermined number of traumatie
cases, the psychosis may exist without any previous insane tend-
ency, inherited or acquired.

Plainly any constitutional vice, however obtained, that
would enfeeble the resisting powers could act as a predisposing
cause in this as in other divisions of mental derangement. Wins-
low|| believes *that the importance of head injury as a cause of
insanity cannot be exaggerated,” and further states: *In some
instances accidents of the kind may not be followed by serious

# Jour. Nerv. and Mental Dis., July, 1881, p. 450, Table 11,
t Psychological Medicine, p. 311

{ Amer, Jour. Neurology and Psyvehiatry, May, 1882,

§ Alienist and Neurologist, Oct., 1388,

| On the Brain and Mind, p. 440
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for, aside from the fact that some psychoses may develop one
upon another and an epileptic, puerperal, or other case may be
also traumatic, the traumatism may predispose to other forms,
precisely as any other brain malady may. If the pubescent
insane tendency pre-existed the injury could be the exciting
cause, the hebephrenia could be modified or aggravated by the
trauma, traumatic insanity might co-exist with or be over-
whelmed by the hebephrenia; so that the case might be one of
simple hebephrenia with traumatism, traumatic insanity with
hebephrenia, one or the other or even both well marked, accord-
ing to the clinical symptoms. This is the advantage of Spitzka’s
classification; there is something tangible about it; a prominent
eroup of phenomena characterizes each mental disease. We

cannot be bound to an etiological dignis-fatuus. There is no

justification for other than a clinical classification in the present
unripe stage of mental science. '

The puerperal casc might or might not have become such
with or without the head injury : heredity has more to do with
that trouble. A well-marked case of melancholia, mania, or
any other mind alienation should not be included as traumatic
insanity, even though the injury were the cause, unless the elini-
cal features of that disease are apparent. A cerebral malfor-
mation may induce epilepsy, idiocy, or paranoia, according to
circumstances. It would be absurd to neglect the palpable re-
sult for the obscure etiology; so all insanity following a head
wound is not traumatic insanity, and the conclusions may be
made that

Trawmatism may precede insanity and have no relation to
the insanity, just as head injury is compatible with sanity.

Travmatism may predispose to traumatic or other forms of
insanity, especially aleoholic and syphilitic.

Trawmatism may be the exciting cause of traumatic or
other forms of nsanity in the predisposed, as hebephrenia and
paranoid.

Traumatism may modify, complicate, or aggravate other
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Under head trauma that affect the brain, with or without
demonstrable cranial or cerebral lesion, may be included contu-
sions, compressions, incisions, punctures, concussions, the effects
of transmitted or direct violenee (such as could be imparted by
a jar of the spinal column), lightning-stroke, sun-stroke, over-
heating, exposure to sudden alterations of intense heat and cold.
Neck wounds through probable injury to the cervical sympa-
thetic* and injuries to the limb or trunk may occasion insanity.

Skae, Worcester, Dickson, Savage, Spitzka, Bucknill and
Tuke, Clouston, and the alienists of continental Europe uni-
formly include sun-stroke as a cause, and later works, such as
Spitzka’s *Manual,” properly add general overheating, while
Kraft-Ebing,T Reich,f Brush.§ and Schwartzer|| report a transi-
tory insanity from exposure to alternations of great temperature
ranges. I treated one such case whose delusions were gran-
diose. There was considerable cerebral hypereemia. He im-
proved within two months of the inception, but after two years
a remnant of his insanity remains, and a recent furibund attack
compelled his incarceration in the Northern Wisconsin State

Asylum.

Schliger observes that the injuries were followed by imme-
diate loss of consciousness, by dull pain in the head, or by
simple mental confusion ; but these are the customary accom-
paniments of all head hurts. Savage speaks of the nervous
instability that sometimes follows with an increased liability to
become affected by other exciting causes of insanity, and thinks
that bone depression with membrane inflammation may often
be the cause of the disorder, but acknowledges that altered
conditions of brain nutrition may suffice.

Duret’s * Etudes” form a handsome contribution to the
subject. He explains confre coup and other effects of head

* Brower, Bannister, and I published separately, and at several years’ intervals, accounts of
the progress of a case of this Kind : one side of his face was flushed and delusions of persecution
;Etr?ti?gfian were prominent, in Jour. Nerv, and Mental Dis,, 1879, and Med. Jour. and Exam.,

t Lehrbuch der Psychiatrie. 1 Berliner Klin, Wochenschrift, No. 8, 1881,
§ Amer, Jour. of Insanity, 1832-83. || Die Transitorische Tobsucht.
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paretic dementia (a traumatic modification). e had a larger
percentage of epilepties from traumatism than other observers,
who do not note so many. Ecchevaria® states that thirty-five in
three hundred and twenty-one epileptic insane were such from
traumatism, and GowersT found ninety-two cases in fourteen
hundred and fifty due to head injury. One of the most violent
and dangerous epileptic maniacs I ever knew had a fractured
skull.

Mania from traumatism is likely to be the recurrent furious
phase characteristic of the occasional outbreak of traumatic
insanity.

Hebephirenia has been disposed of supia.

Melancholia admittedly rarely complicates or succeeds trau-
matism. Kiernan had but one case, the aftonita form. This
horrible derangement we can readily imagine could be caused
by head mjury.

Katatonia.—I found one case with a head injury, but doubt
its relationship beyond its having caused alcohol addiction.
Kiernan found four head injuries among thirty katatoniacs.

Stuporous insanity being a recoverable form, dementia
would more properly include cases of traumatism resembling it.

Senile Dementia.—Traumatism could have but a problem-
atical association. It never could cause the disease unless it
precipitated impending senile brain involution.

Syphilitie dementia could occur through the injured brain
or membranes affording a nidus for the post- or pre- syphilitic
poison.

Alcoholie insanity may co-exist with, precede or follow
upon traumatism, and be associated with it in every conceivable
manner, for reasons given infra, under aleoholic complications.

Tmbecility may result from traumatism, for obvious reasons.

Recurrent  Mania.—A case was reported by Crichton
Browne, but the attacks may have been only the episodical
furies of traumatic insanity, I observed one, a German, aged

* Epilepsy. t Epilepsy, p. 26.
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considered as a distinct type of disease. Spitzka fully recognizes
this, but places it, nevertheless, among his second or compli-
cating, when it should be under the first or pure insanities.
Proper acknowledgment that the brain changes are not always
demonstrable would assign it to sub-group A, class first; but
supposing this to be debatable, then it may properly fall into
the second class as associated with demonstrable changes in the
brain, especially where the form was that of paretic dementia,
paranoia, or dementia. But that author solves its location for
his third class, sub-group B (constitutional insanity, essentially
the expression of a continuous neurotic condition) by stating
(p. 371) that it developed upon the *traumatic neurosis.”

The objection to including traumatic in the pure group,
when it manifests paretic dementia symptoms, can be met by the
further observation that such forms are impure, and were we to
absorb a case under, say, paretic dementia, there would likely
develop other co-existing symptoms, or the paresis would be too
feebly marked, while the peculiarities due to traumatism were
strongly marked.  Traumatic insanity is pure in the impurity
of the psychoses it simulates.

The maniacal excitement with which Skae stated that it
usually began is most likely the fury which often calls attention
to the disease which may have been previously apparent to an
expert, for Schliger and others do not mention this kind of
onset. Skae’s further observations are well sustained: “A
chronic condition, often lasting many years, when the patient is
irritable, suspicious, and dangerous to others; in many such
cases distinct homicidal impulses exist ; this form is rarely recov-
ered from, and has a tendency to pass into dementia and
terminate fatally by brain disease.” The *characteristic de-
lusions ” he additionally enumerated as *“those of pride, self-
esteem and suspicion” are best separated into those allied to
paranoia and paretic dementia.

Schlager speaks of “self-conceit, prodigality, disquiet, and
restlessness.” These and other aspects of the subject may now

P —
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degree, can be observed in many cooks who are “hard to get
along with.” Its cause is in cerebral turgescence from heat.

It would seem as though many peculiarities such as these
were exactly epileptic, and this probability should be borne in
mind and studied.

Suspiciousness 1s a frequent feature, as in phthisical insanity.,
In the neck-wound case, I reported with Brower and Bannister,
every delusion the patient, Kelly, had was accusatory. Being
a policeman, he imagined every one a thiel. Meyer* reports a
case which manifested delusions of suspicion after being struck
on the head by a large weight; later he became paretie.

Long, apparently lucid infervals. It is not best to omit
the “apparently,” for there is no telling at what moment the
insanity may explode in an outrageous act, and while halluci-
nations and other features of insanity exist, even though the
patient may talk and act rationally, the nsanity is not absent.
Personal inspeetion of the patient may reveal nothing beyond a
slight peculiarity of manner, or not even this. The speech may
or may not be affected; the pupils may be dilated, contracted, or
normal, and respond to accommodation tests and to light. There
may or may not be paresis of muscles or other determinable
physical impairment, and such cases in asylums are often capable
of doing routine work in an intelligent manner, but they should
be always looked upon as dangerous.

Homicidal and suicidal impulses, as frequent and charac-
teristic oceurrences in traumatic cases, are recorded by Spitzka T
and Clouston,i who cites a case.§ Many of Bucknill and

cases, but epilepsy (which may have had the traumatic origin)
is discussed in their connection.

Verity¥ narrates a case where the pain and heat appeared upon
the side of the head opposite to the part struck, with mental degrada-

# Archiv fiir Psychintrie, Band II. t Manual of Insanity, p. 870,
1 Mental Diseases, p. 208, § Op, eif,, p. 24,

| Paychological Medicine, p. 254 «f seq.

9 Amer. Jour. Neurology and Psychiatry, May, 1882, p. 196.
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those of homicide, are generally preceded by a morbid change
of character and habits. Individuals who have been cheerful,
active, animated, taking a lively interest in the pursuits of life,
in the society of their friends, in their families, become melan-
choly, torpid, morose, and feel an aversion to their relatives or
most intimate associates, become listless and indifferent. These
appearances have often been observed to be the preludes of
some attempts at suicide, and have sometimes put the relatives
on their guard, and have led to the prevention of the catastrophe.”

And Savage® very justifiably writes: “I would say that in
considering a murder the first question to be asked is, What
was the assigned cause for the crime; was it the natural devel-
opment of surroundings and habits? To my mind certain
crimes are themselves sufficient evidence of mental unsoundness.
It a person, with or without a sudden shock, become completely
changed in his domestic relations—if a man who is a good
husband and a kind father kills wife or child without any estab-
lished delusion, I think the crime itself is sufficient to cause a
prima facie belief in the existence of mental unsoundness.
The chief points, then, are the apparent causelessness of the
crime, the utter want of relationship between the erime and the
supposed end to be attamed, the relationship between the crime
and any delusions, the establishment of any insane or nervous
inheritance, or the proof that the patient himself at one time or
another has been of unsound mind or epileptic. Next after
the consideration of the causation of the crime itself and its
surroundings, it is important to obtain evidence as to acts imme-
diately preceding and immediately following the deed, as well as
to find out the details.”

In many cases of traumatic-insanity murders, the previous
insane predisposition is emphasized by a number of immediate
relatives having been insane.

Alcoholic complications are very numerous, and where one
exists, a murder, especially a wife murder, may be the result of

# On Insanity, p. 469,
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6. Alcoholic msanity may be superimposed upon traumatie,
and many degrees of these two psychoses combined are observable.

7. The delusions peculiar to the alcoholic insane are some-
times found in traumatic cases complicated with alcohol, even
though the alcoholic insanity may not fully exist. This is an
important observation.

8. As a probable majority of head-injury cases are addicted
to liquor, the relations of alcoholism to this insanity should be
clearly understood as of medico-legal importance, for the law
makes a distinction between acts done through insanity from
liquor continuously used and those occasioned by liquor * volun-
tarily ” taken. Fearing that advantage may be taken of the
plea if drunkenness secured acquittal, the legal fiction remains,
to be swept away by further advance in civilization, that every
drunkard is responsible for his crime. Sinee this is in the statutes
there should be careful diserimination of the effects of aleohol
in criminal eases. It should be known that injury predisposes
to alcoholism, and that one or the other psychosis may pre-
dominate in the same individual.

Frequently we have to combat the error of an effect or
product of insanity being mistaken for the cause, and nowhere
is so much injustice exhibited as in these instances,

I knew an officer of the regular army whose eye was shot out and
fore-brain injured during the late war. He was jovial, dissipated, and
oceasionally irascible, especially when marching. He was thrice court-
martialed for acts committed under liguor influence and threatened with
cashieving. He had no sympathy from his brother officers, who were
harsh in their condemnations. His previous brilliant record for bravery
gtood him in good stead, whereas the pathological condition should have
been recognized in mitigation or excuse. A fireman is in an Illinois
asylum with a battered head received in the course of duty. He was
previously temperate, and as he drank heavily afterward this was blamed
as the cause of the insanity, and his wife is refused the customary

pension. ¢

If we adopt the Earl of Shaftesbury’s dictum (he was in a
position to make such an affirmation, being the head of the
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Boismont * affirms that paretic dementia may be preceded two or
three years by great irritability or menace of suicide, or character
change and memory failure. It would be useful to know whether
such cases were not traumatic, but the author cited gives us no
clue to this. Burman and Calmeilt unite in calling attention to
the frequency of paretic dementia in the army and navy. The
hypochondriacal, suicidal, and homicidal paretics of Mickle, with
delusions of persecution, it is noteworthy, were military, a class
particularly subject to head hurts and heat exposure. Careful
inspection of Mickle’s cases shows a likelihood of a much large:
undiscovered number of traumatic patients. While several of
his soldiers were sun-struck and one was hit by a poker, the evi-
dent traumatic symptoms detailed were not referred to as such.
and these same symptoms existed in several other cases in which
there was no mention as to whether there had or had not been
head injury. The precedent eccentricity, suicidal attempts, irri-
tability, passion, insomnia, and alcohol addiction point to a
probability of traumatism in his Cases X, XII, XITI, XV, and
XVI. Case XIIT had early epileptic convulsions and XV
epilepsy eight years before.

While an idiopathic epilepsy may become paretie, and
neither ailment be attributable to trauma, the epileptiform seiz-
ures of paresis should be studied with regard to traumatism,
especially if the fits occurred Eﬂlh' in the disease, or heralded it,
as affording a possibility of traumatism. At least, as traumatism
causes epilepsy and paretic dementia, it would be well to deter-
mine to which of the three conditions the spasms were due, and
whether in traumatic paretics the epileptiform phenomena, from
petit to grand mal or their similitudes, did not occur more fre-
quently or sooner than in other paretics.

Parchappe, § Calmeil,§ and Burlureaux | assign epilepsy
as a cause of paretic dementia. Let us next ascertain the cause
of the epilepsy.

* Annales ' Hygiene pub. et de Mdd. Legale, 1860,
+ Bucknill and Tuke, Payveh. Med., p. 320, T Traité de la Folie,
§ Traite des Malad. Inflam. du Cervean, Il Folie Paralytique,
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W

aggravations or close application to any pursuit, and to combat
with ergot, bromides, antipyrine, phenacetine, and derivatives
generally, the insomnia and other products of cerebral conges-
tion. Massage from the shoulders downward and hot baths, to
diffuse the circulation, prove useful. Hydrotherapy is very
helpful.

I. Trawmatic Dementia.—W., =t. 40, depressed contused wound
left uwpper frontal region from a falling brick, in two years became
erochety, irvitable, intolerant to liquor, sleepless. Memory and business
ability suffered impairment. Without warning one day broke up furni-
ture and raved about his house. Mentally deteriorating.

II. Reported in Chapter VI.

I11. Traumatic Dementia.—A railroad official named Murphy was
brought to me three years ago, after being pounded upon the top of his
liead with a large rock. He soon after became stupid, could not deseribe
his feelings or condition, had forgotten nearly all he knew, was sleepless
and troublesome at home, but too demented to be furious. At an early
stage of his insanity he had faint paretic ideas. He died, I was told, in
an asylum last year,

IV. Traumatic Dementia.—John ., American, machinist, lightning
marks along forehead, neck, and left side. Was struck in 1880, suffered
mainly pain in head and stomach, but was conscious and talked rationally
till the third day, when left hemiplegia occurred and lasted a year. The
paralysis included facial with ptosis. Tongue and voeal organs first to
recover in 1881, when insanity became evident. Irritable, homicidal,
suicidal, destructive, noisy, suspicious, erotie, jealous of wife. In 1883,
a terminal dement.

V. Traumatic Paretic Dementia.—D. 8., negro, teamster, wt. 54,
sear on right forehead; arrested for larceny, but found to be insane; well
behaved between furibundal attacks, during which he had paretic delusions
of great wealth and hallucinations of sight and hearing. Saw God in a
chariot once, who commanded him to escape. It required six men to
subdue him; as he had unusual strength. Died of pneumonia a year
after insanity began. Medulla small. Isthmus cerebri, left Rolandie,
frontal, parietal, and temporal regions, arterial engorgement, extreme in
occipital portion. Capillary extravasations in course of superior longi-
tudinal sinus, streaking the dura with the rusty color often found in
alcoholie insanity. Veins of left side cerebrum fuller than right.

VI. Reported in Chapter VI.

VIIL. Petit Mal and Paranoia following Traumatism.—B., =t. 25,
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could not learn to read or write, progressing to dementia. An osteal
node protruded an inch behind top of left ear. At my request Dr, A, J.
Baxter removed this exostosis by trephining and I kept the patient
under treatment thereafter to avert the headaches which gave warning
of the attacks. Since this operation in 1885 he has fully recovered
mentally and from the epilepsy.

XI. Oceipital Injury with Optic Hallucinalions and without In-
sanity.——J. H., wet. 42, merchant, had fallen upon oceiput when a boy of
twelve and suffered frequent pain about the nuchal loeation, growing
worse with age. He drank wine, but not excessively. No mental impair-
ment evident aside from peculiar optic hallucinations, interesting from
the cunens gyrus in the oceipital brain being the psychie optic centre,
He had been treated for tremens, which he resented in passionate out-
breaks. I induced him to go to the Alexian Hospital and lessened the
vascular stasis in the back of his head by derivatives, and he was soon
attending to business after having lost several months' time. His room
would be filled with apparitions of his friends and he repeatedly asked
me how often I had ecalled to see him during the day when it was my
first visit in the morning. He was annoyed by being unable to dis-
tinguizh the hallucinations from the real personages, As he had no
auditory hallueinations I taught him to compel all whom he saw in his
room to speak and he was pleased with the result, for the apparitions
would not answer him, and his reason aided this diserimination.

XIIL. Trawmatic Predisposition to buf without Insanity.—A. W.,
get. 45, builder, was sun-struck during late war, and often irritable and
sleepless with headaches, but not insane. In 1881 was very much reduced
by neglected remittent fever,and I gave him ten grains of quinine, which
developed a manianeal attack : a second dose brought on a similar fury,
but by combining with hydrobromic aeid I was enabled to increase the
quinine even more. Kiernan * first called attention to insanity induced
by quinine. This instance might explain it as oceurring in persons with
some abnormality of cerebral circulation to whom congestion would be
dangerous. '

XIII. Paranoia with Traumatic Insanity and Alcoholism.—Peter
Deegan, @t. 60, farmer, had lived in Ozaukee County, Wisconsin, about
thirty years, an Irishman, surrounded by Luxemburgers, with whom he
was incessantly at war. He had been beaten over the head with a club
and had fallen out of wagons upon his head during drunken bouts, and,
to use his own words, “swam in whisky.” He turned his family out of
doors and was eruel to his ehildren in many ways. There was evidence
that his sister and himself were primary paranoiacs. She was hemi-

# Aljenizt and Neurologist, 1883,
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His occupation led him to drink considerably. He suspected his wife
of being unfaithful at times, These troubles with headaches and sleep-
lessness increased after the second attack, but he transacted his busi-
ness as usual with oecasional moroseness and accusations against
his wife. Three years ago he attempted to commit suicide with a
pistol.

A week before the murder of his wife his insanity was noticed by Mr,
McAvoy, president, and Mr. Ortseifen, manager, of the brewery. Busch
wildly told them that he was being persecuted by the brewer’s union (of
which he was not a member, but thought he was), He told others that
his wife had tried him twelve times in the brewery and at other times in
the lodge (an insurance organization, the benefits aceruing only to his -
wile upon his death). These statements of trials were proven to be ab-
surdly unfounded. He bungled the beer books of his customers, refused
to talk to any one, as he had some hypochondriacal delusions concerning
his throat, but occasionally forgot this and spoke. Customers complained
to the brewery and an agent accompained him on his rounds, after which
he was suspended ; but he refused to work anyway, as he said, * Every
one is against me.”

Febroary 2, 1888, he talked of committing suicide, and accused his
wife of “ being in a corner with men before his eyes,” and said that her
hair was mussed and clothes disarranged ; all of which was an hallucina-
tion. His wife appealed to friends about this time,sayving, “ Mat is going
erazy, he acts foolish, and does not sleep at all.” His manner became
more insane until the afternoon of February 6th, when he came into the
house, helped his wife to prepare dinner, kissed her and the baby, and
arose from his chair, went to his wife, laid her head on his shoulder, as
though to earess her, and drew a butcher-knife across her throat, sever-
ing the carotid. Mrs. Schenk, an aunt of the wife, eried out to Busch,
“Look out, the knife is sharp!” e answered, as thongh surprised at
her interference, *“ Let me!” Mrs. 8. ent her fingers in trying to inter-
pose her hand.  When arrested he was bending over the corpse, looking
into the gash, in which he had his fingers. Some said he had thrust a
handkerchief into the wound, and that he grinned when asked why he did
the horrible deed. .

He did not sleep well in jail, talked and acted * queerly.” Had an
illusion of his cell-mate being “ Katy,” his wife, and addressed him as
such, trying to kiss him. Twice he attempted suicide in prison, once with
his suspenders, and the second and nearly successful time with his bed-
sheet, torn and knotted for the oceasion. Artificial respiration and an
hour's hard work restored him. He had tinnitus aurium and hallueina-
tions of sight and hearing. He told we that some said his wife was dead,
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columns opposite to the side of the body affected, or in the roots
of the nerve of the same side.

Destructive lesions of the sensory tracts of the cord have a
tendency to ascend ; those of the motor tracts similarly descend.

Paralyses or atrophy indicate lesions upon the same side of
the cord.

Lesions in the anterior gray horns produce motor and
trophic disturbances.

Contractures are produced by injury to the crossed pyra-
midal tracts in the lateral columns of the cord.

Dilated pupils sometimes are due to irritation of the cervical

gray matter and contracted pupils to degeneration in the same

region.

The skin reflexes are controlled by nerve integrity at their
respective levels of cord centres, and decrease with lateral eolumn
degeneration.

Alterations in the meninges induce sudden pains and jacti-
tations.

Inco-ordinations of movements may be caused by any tract
or centre being involved to the extent of interfering with prompt
sensory or muscular action. The posterior columns of the cord
or the lateral tracts may originate, by disease, inco-ordinated
motions.

Priapism may be caused by an irritative lesion in the cer-
vical or upper dorsal segments, Sexual impairment may follow
upon injury to the reflex centre in the lumbar part of the cord.

Satyriasis is sometimes a feature of locomotor ataxia, and
may be due to irritation of the sensory nerve-filaments in the
lumbar region of the coxd.

The reflex levels are :—

Interscapular, in the lower cervical and upper dorsal cord ;
epigastric, fourth to seventh dorsal ; abdominal, eighth to twelfth
dorsal ; cremasteric, first and second lumbar; gluteal, fourth and
fifth lnmbar ; patellar tendon, entire lumbar; plantar, vesical,
rectal, and sexual, in lumbar enlargement end of cord.

BRPCE
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vet have to run along its whole length. No arteries so small as
these run so great a length elsewhere in the body, and pressure
falls rapidly in minute arteries as the length of pipe increases,
so that it becomes necessary to re-inforce these slender vessels
wherever possible, and advantage is taken of the nerve-roots to
send up little re-inforcing arteries along these. In the part of
the cord corresponding to the neck, upper extremities, and
trunk, where the mnerve-roots are short, the re-inforcing arteries
are also short, and they reach and join and furnish blood to the
spinal arteries, so that in this part of the cord every segment of
it is supplied with blood from two directions, the anterior spinal
artery bringing blood from above and the re-inforcing artery from
below. But when you approach the tip of the cord the supply
from below becomes exceedingly precarious, and even apt to fail
entirely, because upon the long strands of the cauda equina the
small arteries are too narrow and too long to re-inforce the cord
with any certainty. But, at the same time, the supply from
above has to be furnished with greater difficulty than in the
upper regions of the cord, because the original anterior spinal
artery is very far away, and the re-inforcing arteries, even in the
lumbar region, have to run considerably longer courses than
they had in the cervical region.

“Thus the tip of the cord has its blood-supply only from
above, and deficiently even there, whilst the upper parts of the
cord have a better-sustained supply both from above and below,
and this becomes especially the case upon the cauda equina
itself, for here the arteries are exceedingly minute and uncertain
in size on the several nerves. Hence we see that the tip of the
spinal cord, corresponding to the lower limbs and sphincters, is
much more weakly organized as to its eirculation than are the
upper parts of the cord. . . . . I believe it is by im-
pediment to the exceedingly and peculiarly difficult blood-supply
of the caudal end of the spinal cord that all these various con-
ditions lead to paralytic weakness of the lower limbs, and they are
to be met by conditions improving fhe circulation, if possible.”
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the s}*ngmthctic nervous system can be well illustrated by
quotations from Edward Long Fox’s recent work.* He says:—

“If it be allowable to hazard a conjecture, founded more
upon pathological and clinical observation than upon anatomical
proof, the gangliated cords that run the length of the trunk of
the body are united with some of the cells of the anterior horns,
and probably with the cells of second and third dimensions.

“The twofold connection of the sympathetic ganglia with
the spinal cord by means of the double set of fibres from each
ganglion to the spinal nerve above it; the fact that of these fibres
one, medullated, seems to have its exit from the cord with the
anterior root of the spinal nerve, the other, non-medullated, to
enter the spinal cord and to be distributed to its vessels; the con-
nection of each ganglion with the one below it by similar medul-
lated and non-medullated fibres,—all speak, on the one hand, of
the close dependence of this great chain of ganglia with the
cerebro-spinal centres, whilst, on the other, they point, under
certain circumstances, to their independent action.”

I have long held the impression that the entire vasomotor
sympathetic nervous system was intimately bound up with every
cerebro-spinal act, and thus expressed myselft:—

* Dilatation is a nutrient reflex. Upon muscular excitation
there is reparative demand. If a muscle be stimulated to con-
traction, it would seem proper that means of repairing the waste
involved in the contraction should be provided. The osmotic
power of the vessels is drawn upon with muscular action, occa-
sioning a secondarily induced rush of blood to the part being
nourished. This being the established action of the entire nerve
distribution in the parts under consideration, that mode of action
would adjust both cerebro-spinal and vasomotor systems to its
repetitions, and it must be borne in mind that vaso-dilator fibres
run chiefly in the cerebro-spinal and vaso-constrictor in the sym-
pathetic nerves; but, even admitting the dictum of Dastre and

# The Influence of the Sympathetic on Disease. London, 1885,
1 Comparative Physiology and Psychology, p. 158. Chicago, 1884,

B P N S

e D el ¥ e B i’

il P EE






200 SPINAL CONCUSSION.

tissue. The brain is nourished precisely as are other organs,
reflexly through irritation at the point needing restoration.
Molecular change, depletion, expenditure is the irritant. The
amaba moves more rapidly when hungry than after being fed.
The vasomotor is the reparative system, and its reflexes must be
considered with reference to that function, regardless of but
little else. Such visceral parts as use blood most rapidly are in
the greatest condition of vasomotor irritation. Habit fixes the
quantity of blood and regulates its aflux. The vasomotor con-
nections with the cerebro-spinal system have the same signifi-
cance as their connection with other organs. Splenetic, gastrie,
uterine, hepatic, muscular, etc., irritation, through want of
blood, starts the reflux, and, no matter whether sensory or motor
nerve neceds restoration, the irritation of either will start vaso-
motor action as readily as impulses to abdominal viscera.

“The connection of sympathetic fibres with both sensory
and motor cercbro-spinal nerves has no other value than that
the vasomotor system recks of molecular motion without dis-
crimination as to whether those motions produce sensations or
muscular actions. In healthy conditions of the body mere
friction induces the suffusion of the surface with blood. If a
sensation pass over a spinal nerve, molecular motions are set up
in that nerve and stimulate vasomotor action; if’ a motor nerve
be engaged, both nerve and muscle thereby excite vasomotor
afflux of blood to them. But due regard must be paid to the
blood conveyance in the entire animal, for a disturbance at a
distance may render stimulation of other parts inoperative.
Hence, the variable nature of sympathetic workings may be
represented by the active points A, B, C, D, E, having a tonus
of 10 along their vasomotor filaments. A, being stimulated to
contractile effect 20, B, C, D, E vessels at first are surcharged
and dilated by the blood-pressure, but by diffusion the general
tonus is distributed as 12 to all points. Let E demand repair
through exhaustion, lowering the tonus of that point to zero,
then the remaining tonus of all falls to 9.6. Now let C and E
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branches round the subeclavian artery, and a more important
branch along the vertebral artery, and this branch communicates
with the sixth, seventh, and eighth nerves, so i"n*ingi-ng the phe-
nomena of tinnitus and vertigo into relation with lesions of very
various parts of the system.” (Italies mine.)

“The connection of the sympathetic with the cranial nerves
is as follows:—

“With the first nerve, only indirectly through the nasal
branch of the ophthalmic nerve (of the first division of the
filth), which nerve is joined by filaments from the cavernous
plexus of the sympathetic.

“With the second nerve, the optic, perhaps by a small
branch from Meckel’s ganglion, perhaps by a small filament
from the ciliary nerve; from the lenticular ganglion, penetfrating
the optic nerve with the arteria centralis retine.” (Again empha-
sized by me, for its important bearing upon our subject in
accounting for visual aberrations of a *“functional” nature.)

“With the third nerve, the motor oculi, by filaments from
the cavernous plexus; with the fourth nerve, the pathetic, by
filaments from the same in the outer wall of the cavernous
sinus.

“With the fifth nerve, the trifacial :—

“1. The Gasserian ganglion, by filaments from the carotid
plexus.

““2. The ophthalmic nerve, by filaments from the cavernous
plexus, the ganglionic branch of the nasal branch of the oph-
thalmic nerve by cavernous plexus filaments,

“3. Meckel's ganglion, by filaments from the carotid
plexus, through the Vidian nerve.

“4, Ophthalmic ganglion, by filaments from the cavernous
plexus.

“5. Otic ganglion, by filaments from the plexus round the
middle meningeal artery.

“6. Submaxillary ganglion, by filaments from the plexus
round the facial artery.

=
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restoration of function after injury, as in the policeman mentioned
in my Chapter VII, who was injured in the cervical sympathetic,
but in after years the flushing of one side ceased. These partial
functional restorations may also account for the incomplete re-
coveries from traumatic neuroses.)

Observe that no sympathetic fibres are found in the brain
or cord substance, nor in the lungs, and this has puzzled his-
tologists ; but upon the nutrient reflex theory it suffices that the
propinquity of blood-vessels to wninsulated nerve-substance
would, through the direct molecular action of the nerve-cell or
neuroglia, provoke nutrition from the vessels lying nearest, with-
out the necessity of regulating nerve-strands, and the constant,
regular supply of blood in the lungs sufficiently nourishes the
ultimate structures; so that in both gray matter and lungs sym-
pathetic fibres are not needed, but the larger vessels passing to
those structures are supplied with vasomotor regulating appa-
ratus for obvious general equilibrating purposes.

“1In the thorax, on each side of the spinal column, lying
over the heads of the ribs, and covered by the pleura, is placed
a ganglion corresponding to each dorsal vertebra, connected with
the spinal nerve of the same region by two branches, one a
branch of the nerve itself, the other composed of sympathetic
filaments. The disturbances that occur in the circulation of the
spinal column on the destruction of this sympathetic branch
render it more than probable that it has its origin in the gan-
glion, although the oculo-pupillary phenomena, and the vaso-
motor, that arise on sections of various regions of the upper cord,
prove that each segment of the cord may contain a sympathetic
centre. The first thoracic ganglion is small, and is sometimes
united with the inferior cervical ganglion. Fach ganglion is
connected by one or more branches with the ganglion above and
below it ; the second and third send branches to the thoracie
aorta, the vertebrae, the cesophagus; the fourth ganglion sends
important branches to the posterior pulmonary plexus. The
lower thoracic ganglia are the centres of origin for the splanchnic
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of the symptom-groups usually presented by concussion cases
(pp- 28-34), if he has had much experience in neurological
practice, will recognize an astonishing similarity, if not identity,
with a large group of non-traumatic cases which annoy the
physician so much by their vagueness, their subjectivity, and by
the condition so much insisted on by the writers cited, viz., their
incurability. We acknowledge that we do not fully understand
the pathology of these cases, which we classify as hypochondri-
acal, hysterical, or even delusional, and which we sometimes see
twenty years after the beginning of symptoms sometimes much
worse, but usually not so in reality. It seems to me that this
striking resemblance, in all but etiology, between concussion or
traumatic general neuroses and psychoses, and those just referred
to, is worthy of more consideration than it has received.”

Erichsen’s spinal-concussion disease may be caused by falls,
blows, jars, direct or indirect, such as are especially met with
in railway collisions and derailments, Fright or wounds may
cause @ few similar symptoms, but by no means all of the phe-
nomena that enable us to separate Erichsen’s disease from other
traumatic, psychical, or non-traumatic ailments. Cases 50 to 53
in Erichsen’s work, with the similar peripheral injury cases of
Oppenheim, and, indeed, those in the experience of any surgeon,
satisfactorily set apart Erichsen’s disease from other traumatic
neuroses in which epilepsy, localized pain, and paralyses are the
prominent features. Therefore Evrichsen’s disease is a group of
mainly subjective symptoms, of a nervous and mental nature,
sufficiently characteristic to enable it to be recognized as a trau-
matic newrosis, distinet from other traumatic neuroses, with
which it may or may not be associated. The most common cause
of Erichsen’s disease is a concussion of the spinal eolumn,
including its contents and nearest appendages.

Every surgeon and neurologist, with any experience in
-spinal-concussion cases, will agree with Erichsen in this state-
ment :— '

“One of the most remarkable phenomena attendant upon
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allowed to their credit where simulation is suspected. I knew
of a genuine case of Erichsen’s disease in which the sufferer
attempted a game of football, in the hope of being able to
thereby dispel some of his despondency; great aggravation of
his trouble followed, and the lawyers of the other side did not
fail to urge the event as evidence of his good health. Open,
manly behavior is so often capable of misinterpretation that man-
kind in general is strongly tempted to hypocrisy.

When one has a family depending on his exertions he may
feel that he has the strongest incentive to suppress bodily and
mental anguish, particularly when a position is in danger of
being forfeited by absence from work. The break-down comes,
however, with an increase in many of the symptoms, the most
prominent and invariable one of which is

Lain in the back, especially upon moving. This may be
diffused up and down the spine, but felt more particularly in one
part than another in attempting position-changes. Sometimes
it is described as a dull, sickening ache, with or without threb-
bings and hot and cold feelings ; often the occiput is complained
of as being painful, especially in the mornings. The most pain-
ful part need not necessarily be the one that was struck, and it
is not reasonable to suppose that the exact location of injured
parts may Ire made, either through appeals to the patient’s recol-
lection as to where he was struck or inferences that the most
painful part was the site of injury origination.

Tenderness of the spine upon pressure is most frequently
found over thejinterscapular and lumbar regions. The entire
spine may be very *touchy,” or here and there may be particu-
larly irritable spinous processes. Leaning back against the chair,
lying down face upward, the pressure of heavy clothing, produce
discomfort in varying degrees; in some cases this leads to fre-
quent position-changes in bed and general restlessness,

Sleeplessness is one of the earliest and most persistent symp-
toms, and is doubtless mainly due to the incessant suffering.
Nightmares when lying on the back, sensations of falling, hor-







212 SPINAL CONCUSSION.,

The girdle or half-girdle sensation, as of a band or rope
tightly pressing the abdomen or chest, less frequently the head,
is a parwesthesia of importance occasionally complained of, and
indicative of the level of the spinal column affected.

Pains elsewhere, as in the abdomen, arms, or legs, are more
apt to be a sense of heaviness, weariness, or mentioned as a tired
feeling, or an aching. If sharp, shooting, darting, or lightning
pains are felt, the suspicion of demonstrable cord injury may be
aroused.

To the foregoing sensory derangements may be added what
are called by the patients weakness in the back and limbs, nery-
ousness, general debility,—conditions too frequently recorded by
the vague title, neurasthenia.

General motor enfeeblement is, as Oppenheim has so well
demonstrated, largely due to the fact that pain is aggravated by
exercise, and the motions are accordingly restricted, but other
causes co-operate.

The rigidly-upright or forward-bent back, the avoidance of
spinal flexion or rotation, and the general unwillingness to shift
positions except slowly, evidence the irritated state of the sensory
nerves in the spinal vicinity.

The gait disturbances, detailed on pages 97 and 98, may
exist; the most frequent being the straddling wall.

Pareses, or diminished motor power, upon one side, or in
one or two arms, or legs, may be the cause of defects in gait,
grasp, or other voluntary motions. These pareses—hemipareses,
parapareses, or monopareses—are usually associated with sensory
derangements in the same portions of the body or limbs. Para-
lytic conditions are loosely used by authors to include pareses
and paralyses, but there should be a clear distinction between a
paralysis, which is a total loss of muscular power (rarely, if
ever, observed in the primary stages of Erichsen’s disease, unless
complicated by some other spinal derangement), and a paresis,
which is sometimes called a partial paralysis, but which should
with much more propriety be regarded as a motor impairment.
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epileptoid, tetanoid, or apoplectiform. There remains luch to
be done in this field of observation. In the absence of deserip-
tions of clear epileptoid attacks it may be right to infer that the
weakened nervous system may admit of hysteroid or hysterical
convulsions without thereby diserediting the genuineness of any
of the other symptoms, or regarding the fit itself as other than
a product of the disease.

The heart and pulse rates may be but slightly above normal
and accelerated at times, or constantly rapid.

Bedridden cases are not frequent, at least in the beginning
stages of the disorder.

Sexual impairment is almost invariably claimed.

Bladder and rectal difficulties occur in only a small per-
centage ol cases.

Constipation is frequent, diarrhcea rare,

The appetite may be lessened, but digestion is fair, though
not much is usnally eaten at a time.
| Increased perspiration has been observed by some authors,
though I have not observed this to any great extent in my cases.

Cold extremities, with a generally subnormal temperature,
are common.

Intolerance of aleohol, and stimulants generally, is notice-
able. A very little suffices to canse uncomfortable sensations,
flushings, and oppression; but the disposition to overindulge is
less than in head-wound cases.

The appearance, in some cases, may give no indication
whatever to the uninstructed observer; the complexion may be
florid, or healthful, and the sufferings of the patient may be
absurdly out of proportion to any external evidence thereof;
but this is by no means frequent. Most often there is a haggard
expression; the drawn features and corrugated forehead, knit
brows, sallow complexion, stiff or bent movements performed
slowly and carefully, and indisposition to lean back in the chair
indicate the pained and sick man.

T'he demeanor is generally under restraint to avoid exhi-
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during physical weakness. When recovering from an illness
you are more easily affected to tears or laughter; nor are you
capable of putting forth mental effort any more than physi-
cal during the existence of debility. Just as the pain restricts
the motility in Erichsen’s disease, so, in my opinion, it and its
cause co-operate to produce the emotionalism, irritability, de-
spondency, and other mental derangements common to the
disease, which symptoms disappear pari passu with the spinal
troubles, and never beforehand.

Ear difficulties may exist in the shape of impaired hearing,
tinnitus aurium, or extreme sensitiveness to sounds,

Eye disorders consist of asthenopia, most prominently, with
photophobia, and the causes are not objectively visible, as a rule,
even with the ophthalmoscope. In many cases the perimeter
and color-tests disclose a contraction of the visual or color-
field.

Tuste may be dulled. The smell is not perceptibly im-
paired.

The touch sense about the face, tongue, or head may be
deranged.

When any of the special or general senses are disordered
their distribution 1s generally the same as that of the motor
derangements.

Speech disturbances are not aphasie, amnesic, nor aphonie.
They partake of the other motor debilities, and may be classed
mainly as hesitant and slow.

Vertigo occasionally occurs, fainting spells seldom.

Flushings sometimes occasion disagreeable feelings.

FEmaciation, either general or localized, I think, occurs in
about one-half the cases, by rough estimation. Atrophie condi-
tions doubtless exist in all, though more or less marked, and
discoverable only by histological methods.

The irregular and crossed sensory and motor phenomena
Oppenheim has well recorded, as well as many other matters
not necessary to repeat here beyond the bare mention that in
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Page, or any other person as well instructed, to be able to
maintain the objective manifestations of those symptoms, or
even a number of them, for a few hours, to say nothing of
months.

These outward manifestations of* subjective conditions are
the pained expression, the frown, the stiff postures, the gait
peculiarities, the flinching when the back is touched, par-
ticularly unawares; inability to stand on one foot, and the
general behavior and appearance. The sleep disturbances mav
be observed by friends or relatives, or attested by the hospital
attendants, and the subjectivity of this symptom may thus be
lessened.

The objective signs of Erichsen’s disease may consist in:—

1. Emaciation, which differs from that induced by starva-
tion by the waste being more in the muscular than adipose
tissues, the latter being notably the first to be absorbed in
starvation, affording the sunken-eyed condition from loss of
subocular fat, which is never produced by concussion of the
spine, pure and simple.

2. Fibrillary twitchings, or tremors of individual muscular
bundles, impossible to simulate.

3. Flushings,—a sudden suffusion of the head or other,
usually superior, parts of the body, which, if not existing before
the accident, denote a consequently deranged vascular supply.

4. The heart and pulse conditions, if abnormal and not
existing before the accident, may reasonably be referred to the
injury.

5. Hyperidrosis appearing after injury indicates a depraved
nervous condition, which the accident may have produced.

6. Cold extremities make a symptom not possible to feign,
but that this did not precede the injury shcmld be reasonably
established, if possible.

7. Cyanosis.

8. Pupillary dilatation, indicating nervous irritation, may
be caused by belladonna, but this can be readily excluded by
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Observe the manner of walking of the patient; his method
of ascending and descending stairs; whether he can walk
straight with eyes closed. Test the leg movements, standing
and lying ; of abduction, adduction, flexion, extension, rotation ;
also similar movements of the feet, hands, and arms.

Notice if he can pick up articles from the ftoor in a natural
manner. A little management can justifiably avert suspicion
of your intention.

Test his ability to stand with toes and heels close together
and eyes closed, and whether he stands equally well on e1ther
leg or imperfectly on one or both.

Quantitative and qualitative differences in motor ability
should be sought for, as, whether the limbs of one side are
weaker than the other, and if compensatory aid is obtained from
other, usually higher, muscle-groups; for a kick can be deliv-
ered by thigh-swinging, even when the lower-leg muscles are
weal ; or supination and pronation or flexion and extension
may be performed by gravitation means, even when the lower
arm 1s paralyzed.

Have him rise from his chair without the aid of his hands
or arms, and, similarly, from a supine to a sitting posture. The
latter is a severe test. Also, ask him to extend his leg stiffly
and raise it, without bending the knee, while lying down.

The soles of the shoes habitually worn should be examined
to see if any and what part of the foot is dragged. Foot-
clonus may be tested by tapping the calf when tense. A great
degree of this is sometimes observable when the patient is seated
and rests his toes on the floor, with the heel lifted.

The ¢ front-tap contraction” can be elicited by the tense
calf-muscle contractions following a tap on the tibia, or, to a
greater extent, the front low c1-leg muscles.

The tendon reflex is obtained by tapping just below the
knee-cap, when the leg swings unrestrained. Differences be-
tween the two sides are espeeially to be noted. Reflex cutaneous
action should be tested by tickling the soles of the feet for the
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scales are arbitrary and no two are alike, but the relative strength
of the two hands are determinable by its means. To some ex-
tent this subjective test may be rendered objective by the phy-
sician placing his hand over that of the patient, during the test,
to ascertain if there is honest tenseness of the intrinsic mnscles,
but, where these are atrophic or paralytic, tenseness cannot be
expected. In paresis a fluctuating grasp is apparent, but its
extent 1s properly recorded on the mstrument.

Opposing movements of the patient’s is another method, in
recording the results of which the relative strength of the two
sides should be allowed for, as usunally three or four to five
between the left and right; and it should be ascertained whether
the patient is not left-handed or ambidextrous. Some mechanies
are equally strong in both hands unless disease renders them
otherwise.

Lifting weights attached to the feet or hands further test
the strength differences of the sides, and the so-called muscular
sense may be examined by small weights placed simultaneously
upon both sides of the body or extremities. An ounce may
feel heavier on one side than six ounces or more on the other.
The different weights should be of one size, or attached to the
hands, ete., by strings to avoid other means of diserimination.
In extreme cases the blindfolded patient cannot tell where his
limbs are. Muscular sense may be but slightly impaired in
Erichsen’s disease.

The consistency and relative sizes of corresponding muscles
should be observed, bearing in mind that the right side of the
body is slightly the larger.

Notwithstanding the fact that heat and cold are but relative
terms, the paradoxical conclusion has been reached that there
seem to be two sets of nerves for the appreciation of heat ab-
sorption and abstraction; sensitiveness to cold or heat, one or
the other, or both, may, independently, be deranged; hence, the
temperature sense should be determined by damp, hot, and cold
sponges. The back exhibits most decided appreciation of these
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is worth noting. The greater the degree of sensibility, the
nearer the points can be placed and told as two. Weber’s

averddges are .—
r

Tip of tongne, . : 2 " . - 1.5 millimetres,
Finger-tips, . ; . . : . 3t08 ik
Lips, . . . - : - . 4tob o
Tip of nose, . - S - 6 £
Cheeks and back of ﬁnng : ‘ : 12 2
Forehead, : - : : ; ‘ 22 2
Neck, 5 3 1 34 o
Forearm, lower leg, and lncl-. of f‘um, - 40 e
Chest, . E - . : - - 45 L
Back, : : S i 60 as
Upper arm and th]rrh i 3 ol

The intelligence of the patlent mndlhes the results, and
practice EI'lH.b]LS better diserimination.

Putnam, in his article on Hemianzesthesia, page 45 of this
book, gives useful hints in this regard as to the constaney of an
ansthetic spot indicating a truthful person under examination,
as it would be impossible for him to persistently lie about the
sensations successively produced in an identical region on differ-
ent days.

A simple test for the relative torpidity of tactile conduction
upon the two sides, that I have habitually used, and have not
found described by the other authors, consists in touching simul-
taneously two symmetrical parts and asking which contact was
felt soonest. This should be preceded by actual differences in
touch, such as these: Right leg first, then left leg a half second
later; longer intervals if the contacts were felt simultaneously;
then reverse the order in which the sides were touched. Some-
times where the tracts are diseased, and the gray matter of the
cord conducts the sensation, the side first touched may be the
last to feel it, and a very long interval of delay may occur.

Nearly all the preceding expedients are beyond the control
of the physician as to his ability to affirm that correct answers
were given by the patient when the tests were applied, the
thermometer being the main exception; for the following events
may interpose:—
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to say nothing of the objective evidences of the subjective symp-
toms and the objective signs that can be found, if properly
sought for, when the disease really exists. Allowance must
similarly be made for the stupidity of the patient, and defective
answers should be weighed as probably indicating want of
ability to simulate in other matters. The changes in symptoms,
especially sensory, may occur within certain ranges without
rousing the suspicion of pretense necessarily. The tout ensemble
is to be considered. The survey of the aggregated testimony
must be made from several stand-points.

It was mentioned that until a new classification can be
reached, through more complete observation and study, prog-
noses will have to be individually adjudged. In the main, the
prognosis is grave, for the “damaged man,” that even Page
admits, is often found below the surface of the alleged ¢ recov-
eries.” Apropos of the declaration of cases having *recovered”
and yet being useless to themselves and families, while pathologist
at the County Insane Asylum I was repeatedly informed by
attendants that certain cases were “ much better;” they had
“improved ;” were “nearly well,” and the like, when the only
justification for the statement was that the unfortunates had
become less noisy, less obtrusive and troublesome; they were
more easily managed, because their intellects were sinking into
that blackest of mental nights, terminal dementia. Head-
injury cases are frequently discharged from hospital as “cured ”
and find their way to insane asylums later. We need more
careful following of cases than Page was enabled to exercise
through *the migratory habits of persons in the poorer walks
of life.” |

Much confusion has been occasioned by what was, at one
stage, a case of Krichsen’s discase, eventuating as a genuine
myelo-meningitis, or some other equally grave organic disorder.
If observed in the first stages Page would doubt its genuine-
ness, and if in the later stages it was triumphantly proclaimed
to be an organic derangement without concussion symptoms.
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scientific discourses to an amused jury, a member of which
happened to be well posted in electrical engineering. 1In a sub-
sequent trial these two gentlemen escaped a repetition of the
former humiliating eross-examination by admitting that electro-
diagnosis was all-potent, but that they had not used it.

J. Russell Reynolds* published an excellent little work for
beginners in the study of medical electricity, and his chapter on
the diagnostic uses of electricity is very lucid, though great
progress has been made in this field since it was written. The
recent work of G. Betton Massey T is a valuable treatise on a
special application of this great but ill-understood therapeutic
agent. The older writers were Duchenne, Remak, Benedikt,
Moritz Meyer, von Ziemssen, Brenner, Erb, De Watteville,
whose works sadly need revision and adaptation to the recent
instrumental and other advances that have been made within
ten or even five years past.

A distinetion is necessary between the words contractility
and irritability. Muscles may have either, but nerves only the
latter. 'When a nerve is stimulated or irritated by electricity, a
paralyzed muscle, to which such nerve is distributed, may re-
spond more feebly than its fellow of the opposite side, and yet
percussion may provoke a readier contraction than in health,
especially when there is some rigidity of the muscle. Readiness
of contraction should not be confused with the force of con-
traction.

If with three milliampéres you induce a little flicker in a
healthy muscle and none at all in one that is paralyzed, you
have tested the relative irritabilities of such museles with a low
power. If Muscle A will react to three milliampéres, and it
requires six milliampéres to move Muscle B, then the latter is
the less irritable muscle.

In making such or other tests identical means must be

* Lectures on the Clinjeal Uses of Electricity, delivered in University College Hospital,
London, Second American edition. Lindsay & Blakiston, publishers, 1874,

t Electricity in the Dizeasez of Women, with Special Reference to the Application of Strong
Currents. F. A, Davis, publisher, 1888,
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cause a * traumatic paralysis.” Neuromatous or other tumors,
or an accidental injury, may separate the muscle, so far as elee-
trical conduction is concerned, from the cord, and place it in the
same position as when the cord i1s destroyed at the nerve-roots
for that muscle.

When a muscle is separated in these ways from the cord
influence there is a speedy loss of irritability to all forms of elee-
trical stimulation. The amount of diminution may vary, but it
is in proportion to the damage.

When the damage is above the point of cord influence
toward or in the brain there may be a distinet increase.

Spinal-cord disease of that portion directly related to the
muscles diminishes the electrical reflexes in such museles, and
nerve-section produces a similar result.

Iiritative cord or nerve-trunk lesions cause loss of faradie
contractility and increased response to slowly interrupted gal-
vanism. :

In Erichsen’s concussion disease a difference in the motility
of the two sides may be objectively demonstrated by strong fara-
dization convulsing the muscles of the healthy side and having
no effect whatever or in causing but feeble movements of the
paretic portions. Simulation can be disproved by this means.
Pain will, by such a test, be caused in healthy nerves, and may
or may not be in the injured side.

In hysterical paralyses of recent date the muscular electrical
contractibility is unimpaired, even though a strong faradic eur-
rent may not be felt; but in old cases of the kind, where disuse
has rendered the muscles flabby, there is usually some diminu-
tion of their irritability and strength; however, this speedily dis-
appears after a few applications of moderately strong currents.

When a paralyzed muscle gives a normal contraction its
relation to the cord is undisturbed, even though the cord or
brain may be diseased, so that the will-control over muscles may
be lost.

If a paralyzed muscle reacts to feebler currents than the
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When from a brain injury the muscular irritability is
reduced the muscle has lost its irritability from disuse or the
secondary involvement mentioned; if from disuse alone,a few
electrizations put the muscles in the same electrical reflex
condition as the healthy ones, but no lmpmvement in the
paralysis will be occasioned.

In spinal paralysis similar treatment with galvanism will
produce no such improved reaction unless the lesion influence
is removable, as it sometimes may be by electrical and other
means, in which case all the symptoms may disappear. A
few rvepeated electrical applications may thus determine how
far disuse is a factor in the paralysis.

When there is a nerve-section or its equivalent, as in facial
paralysis, there may be the “ spinal-paralysis” symptoms of the
muscles supplied by that nerve. There may be diminution or
loss of function, according to the state of the damage. Some-
times there is loss of faradic and increase to slowly interrupted
galvanic currents, as when the lesion is irritative,

In certain temporal-bone diseases electrical treatment may
improve the palsy up to a certain point and no further, but
where there are resorbable exudates pressing upon the nerve
the paralytic condition may disappear.

Colds, rheumatism, ete., induce paralyses that have no
reference to any particular nerve or branch of nerve, with
diminished electrical contractility in general, though often there
is an increased rritability to the slowly interrupted galvanie
current, but to quick interruptions the response is less than in
the healthy parts and the faradic reaction may be extinet. In
Bell’'s palsy from a cold and in lead paralysis this may be
observed.

The sensations produced by galvanism are: a feeling of
burning, especially at the negative electrode; heat tension and
thrill between the poles. Faradization stings or burns in pro-
portion to the intensity of the induction, the rapidity of inter-
ruption, and dryness of the conductors. Disease may change
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not much influenced, but when separated widely some nerve-
trunk may be involved in the ecircunit and induce burning or
stinging, tingling, or *pins-and-needles” sensations. Breaking
the circuit may cause pain. Wide separation of the faradic
electrodes causes pain which, when they are brought closer
together over the surface, is not apparent.

In cerebral disease, blood-poisoning, and destructive lesions
of the spinal cord only do we find decided lessening of electrie
sensibility. There are great differences of endurance of currents
between individuals, and it must especially be remembered that
there is a general lessening of electrical reactions of all kinds
in old age.

In testing with the galvanic eurrent, one electrode, called
the indifferent, is placed on the sternum or back of the neck; a
large, flat, moist sponge, buckskin, or cotton-covered plate is
better than one of small size. The other is called the testing
electrode, and should be small. This is placed on the region to be
tested. Since the terms direct and indirect stimulation have been
confused by writers they need not be referred to beyond stating
that Frb called stimulation of the muscle from the nerve indi-
rect, and direct when the muscle was more directly stimulated.
Others held that nerve excitation was the only direct method.
The motor points or places nearest the surface where the nerve
may be reached are shown in the plates at the end of this book.
All such plates are founded upon Erb’s originals,

In medical electricity the positive pole is called the anode,
and the negative is the cathode. German and English scientific
symbols are struggling for supremacy, and both should be men-
tioned, though in this work only the latter will be used.

German Symbol, English SBymbal.
Positive pole, . . . Anode An Anode, Anor A
Negative pole, . . . Kathode Ea Cathode, Ca or C
Opening of circuit, . Oeffnung 0 Opening, O
Closing of cirenit, . Schleissung 8 Closing, C
Weak contraction, . Zuckung Zorz a0 g e R
Stronger contraction. Starke Zuckung Z' or ZV s A arQ

Tetanic contraction, . Sehr Starke Zuckung Te or Z//' or Z7/ ﬂ"' C', C'orTe
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another need not be regarded in ordinary tests of either muscles
or nerves, but departures from the arrangement of the other
symbols constitute degeneration reactions. That arrangement is
the definite normal polar-reaction order, the cathodal-closing
contraction being the first, and the cathodal-opening contraction
being the last, to be manifested.

My simplification consists in dropping the contraction
symbol and substituting the milliampére degrees, thus:—

1, CC 3 or CC &5
2A0 6 or AQ T
2A0 8 or AO B8
4, CO 15 or COZ20

I have endeavored to discover something like a mean
normal at which average reactions occur in milliampére terms,
but something as above is the approximation, and should be
considered only such, and more with regard to the relative dis-
tances between the number of milliampéres required to produce
the first and third reactions rather than between the second and
third (which were just stated to be somewhat convertible), or
particularly the fourth, for often in health cathodal opening
cannot be induced without inereasing the current to a too pain-
ful degree. For clearness and brevity’s sake we may generally
neglect consideration of C O in health, but it becomes an impor-
tant polar reaction in disease. _

We are reduced, then, to this formula for health, though it
is only approximate :(—

1000 : 3 ; : . 3toh
2 ACorA O, i > . . Bto8
3, ADorC0O, ; E - . 6to8
4 00, . ; . . . . 154, or undemonstrable.

Remembering that the stronger current produces not only
all that the weaker does, but additional reactions, the primes,
seconds, and thirds, to designate the force of contractions, can
be dispensed with, as well as the useless symbol for contraction;
for it stands to reason that if C C is produced by two milliam~
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confirmed. Erb has given these the name of the ‘reaction of
degeneration,” because they are closely connected with the
progress of certain anatomical changes in the paralyzed musecles
and nerves.

“In order to make the relations of the reaction of degener-
ation clear, let us select as an example any fresh peripheral
paralysis, and follow the changes in excitability to the two cur-
rents in the nerves and muscles. In a short time (two or three
days) after the onset of the paralysis a gradually increasing
decline in the faradic current and galvanic excitability in the
nevve begins.  After one or two weeks the excitability is com-
pletely lost, so that from the nerve we can no longer provoke
any trace of muscular contraction with the strongest faradie or
constant current. During this time the excitability of the para-
lyzed muscles to the faradic current has also rapidly diminished,
and finally has wholly disappeared. The case is quite different
with direct galvanic excitement of the muscles. Here we find
at first a slight diminution, which in the second week passes to
a decided increase of the galvanic muscular excitability. We
now obtain marked muscular contractions with relatively wealk
currents. Besides that two other very important peculiarities are
to be noted: 1. The muscular contractions are not short and
lightning-like, as under normal conditions, but they seem quite
sluggish, protracted, ‘worm-like,” and often persist during the
whole duration of the closure of the current. 2. The muscular
contractions oceur not only chiefly at cathodal closure, as under
normal conditions, but the anodal-closure contractions are as
strong as the cathodal-closure contractions, or even plainly ex-
ceed them. The cathodal-opening contraction is also frequently
stronger. It may also be mentioned here that the mechanical
irritability of the muscles in such cases is usunally increased.

“This second degree of reaction of degeneration lasts from
four to eight weeks. If the paralysis be severe and long-con-
tinued, or incurable, at the end of this period comes a decline
of the galvanic muscular excitability. The contractions become
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atrophic paralyses, and paralyses without marked atrophy of the
affected muscles. We have learned to recognize the necessary
hypothesis of the ¢ trophic * influence of the ganglion-cells in the
anterior cornua of the spinal cord as the foundation of this dis-
tinction. In all cases where the discase affects these ganglion-
cells, or is situated in the peripheral nerves, so that the trophie
influence of the ganglion-cells on the museles can no longer
exist, we have a degenerative atrophy of the peripheral portion
of the nerve and of the muscle belonging to it. This degenera-
tive atrophy is the anatomical cause of the symptoms of the
electrical reaction of degeneration.

“If we have to do with a peripheral paralysis, such as a
traumatic lesion of a nerve-trunk, the portion of the nerve
peripheral to the point of lesion is separated from its ‘trophic
centre’ in the cord and begins to undergo secondary degenera-
tion. The first anatomical sign of the degeneration is a break-
icg down of the medullary sheath into large and small flakes
and drops. The axis-cylinder is also soon destroyed, so that the
sheath of Schwann finally incloses only homogeneous fluid con-
tents, which are in great part rapidly absorbed. At the same
time there is an increase of the nuclei in the sheath, and this in-
crease, when the process is long-continued, leads to a decided
increase of the interstitial connective tissue in the nerve. The
diminution and final loss of electrical irritability in the nerve
are perlectly parallel to these anatomical changes, as we can
easily understand.

“The degeneration of the nerve involves its finest terminal
branches in the museles, but the muscle itself does not remain
unchanged. The muscular fibres undergo a marked atrophy.
They become much smaller, their transverse striation is less dis-
tinet, and they show in part a fatty and ‘granular’ degeneration
of their contents. Some fibres show that peculiar, yellow, homo-
geneous character which we call waxy degeneration. In addi-
tion to this there is considerable increase of the muscular nu-
clei, and in the later stages a great new growth of interstitial
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of chart (reproduced on preceding page), and that a prognosis
line can be projected from the points when united by a line,
either downward or horizontally, in case of chronicity; or upward
toward the normal line, which he places at two and a half
milliampéres.

As a rule, the older treatises on medical electricity were
filled with pedantic and uninteresting, scarcely pertinent, appa-
ratus descriptions and essays on primary physics. Some infor-
mation on this branch must be presupposed for the reader of
this book, or its bulk would have to be increased beyond all

Fi16. 11.—=MaAssSEY'Ss CURRENT-CONTROLLER, OR RHEOSTAT.

reasonable bounds. For one of the most beautifully written and
arranged recent text-books on physics, the student can find
nothing to surpass * Gage’s Physics.” Old toilers in what used
to be called * Natural Philosophy” wish that Gage’s book could
have been possible twenty years ago. When such studies are
now so clearly presented, whereas in former days the matters of
which they treated were so obscure and speculative, it is a dis-
grace to the rising generations of physicians that they have
profited so little by what is now so readily learned; and Massey
may well say (page 5 of his recent work): I have more than
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rests enfirely on the glass and the circuit is broken. Moving
it slightly in the direction of the arrow, it soon touches the
graphite mark and permits the least amount of current to pass
through, since the current must pass through the whole length
of the graphite,—a poorly conducting medium. As the erank
is slowly brought down from the point of rest and up to the
other side, there is a progressive, gradual increase of current,
until, finally, the thick graphite and the lead at the left of the
rubber button are reached, when the whole power of the battery
is turned om, there being no resistance in the controller. A
reverse action turns the current off.”

Fro., 13.—THE FLEMMING MILLIAMPEREMETER.

Another rheostat, of which there are some modifications
in the market, is Bailey’s, which was “made by the Law
Telephone Company, of New York, to control the strength of
currents used in telephone-exchanges, and is a development of
the water-tube and rod, the rod being replaced by four broad
carbon plates, giving immense surface-contact with the water
when fully immersed. The plates taper to points below, and
by means of a ratchet and pinion may be gradually immersed
into the water and raised out of it, giving an exceedingly wide
range of resistance and enabling the current to be varied without
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the possibility of shock from zero to any desired number of
milliampéres.” (See Fig. 12.)

F1G. 14—THE McINTOSH MILLIAMPEREMETER.

Massey deseribes two forms of milliampéremeters,—the
Flemming and MecIntosh,—illustrations of which are taken from
his book. (Figs. 13 and 14.)

Fic. 16—THE BARRETT MILLIAMPEREMETER.

T add to this another form made by the John A. Barrett
Battery Company, of Baltimore, Maryland. (Fig.15.) Ingenious
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devices for admitting increased scale-reading are attached to
some of these meters.

There are many excellent stationary batteries with appur-
tenances, but for neurological purposes I know of nothing that
surpasses Barrett’s sealed chloride-of-silver cells, illustrations of
which are given here. I have had several of these batteries in
constant use for four years, and their voltage i1s but slightly re-
duced. The fifty-cell galvanic weighs but eleven pounds and
measures six by seven by ten inches. Renewal of the cells may

Fic., 16.—COoMBINATION FARADIC AND No. 2 BATTERY.

not be needed for years. Its portability and cleanliness, together
with other good features, make it the medical battery of the age.
A faradic attachment or separate faradic batteries may be used
in connection with the galvanic.

Massey, page 34, says: * Exactness of record is amply at-
tained if the number of milliampéres is given, together with the
name and dimensions of the active pole and the duration of the
application.

“ Such experiments will also show the thoughtful student
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Shooting pains occur sometimes in myelitis and are absent
in Erichsen’s disease, when uncomplicated.

The girdle sensation occurs more frequently in myelitis
than it does in Erichsen’s disease. It is an early and very per-
sistent symptom in the former. It indicates irritation of the
posterior nerve-root fibres in both complaints.

Twitchings, tremors, cramps, and spasms, and, in some cases,
bladder symptoms occur, such as increased frequency of micturi-
tion, spasm of the detrusor, or loss of expulsive power.

The destructive stage develops paretic increase, or paral-
ysis may quickly follow with analgesia and anwesthesia, often
of the *dolorosa” sort, which was described by Charcot as
attended with a diffused sensation of vibration and pain in the
whole of the affected extremity. Many cases exhibit serious
impairment of the bladder and rectal functions; constipation is
common, and sphincter paralysis may ensue. Bed-sores often
appear on the anwesthetic side, which is opposite to that of the
cord-lesion. Cerebral symptoms are rare.

The reflexes are not impaired unless the reflex arc of the
part is involved, and may be increased in inferior parts if secon-
dary descending degeneration involve the pyramidal tracts, arrest-
ing cerebral control.

When the cervical region is affected the upper and lower
limbs may be paralyzed; priapism, hyperpyrexia, heart and
pulse rapidity or irregularity, with, at times, pracordial pains,
may exist.

Respiratory derangements may be cgused when the lesion
is in the upper cord, with dyspneea, asphyxia, and bronchial ob-
struction, with cough, difficulty in breathing, and expectoration.

The acute stage may terminate in death or a chronic mye-
litis. Improvement may follow with' re-establishment of general
health, lessened sensory derangements; rarely is there a perfect
cure, as paraparesis, paraplegia, or monoplegia, with spastic
rigidity may persist or increase, necessitating the use of crutches
or cane.
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headache, irritability, vomiting, slight fever, and maybe a rigor
or convulsion. The spinal symptoms are more of an irritating
than destructive character.

Pain in the back is increased by the slightest movement,
but not wswally aggravated by pressure or taps on the spine,
which signify irritation of the sensory filaments in the mem-
branes, and afford a resemblance to symptoms of Erichsen’s
disease, in which, in addition to the spinal-root irritation, there
are evidences of external, but adjacent, inflammatory or irrita-
tive conditions existing in the spinal, osseous, and ligamentous
structures.

Shooting pains (hyperssthesia) exist, with spasms and
muscle tenseness, and, in consequence of the muscular con-
tractions, there is spinal rigidity, often with retracted head or
other cramped positions. There is a tendency to draw the
legs up to the body in bed, and, in fact, an apparent endeavor
to ease by flexion the irritated muscular areas. Constipation

is frequent and bladder troubles are occasional. Paralyses and

sensory aberrations may follow. The fever is irregular and
may reach 104° F.; there is intense suffering and sleeplessness,
and emaciation may rapidly take place. When the membranes
of the cord are alone affected cerebral symptoms are absent.
Death may occur in a few days, but in traumatic and tubercular
cases the tendency is to become chronie.

Chronie leptomeningitis spinalis may result from the
acute attack or gradually be induced by the samc causes.
There is no fever in the gradual cases. The prominent symp-
toms are: pain in the back, * increased by movément, sometimes,
however, amounting only to heavy, dull discomfort, and accom-
panied by some stiffness of the back, and, when in the cervical
region, by some retraction of the head. The pain is increased
by pressure on the spine, and its increase by movement may
cause a fixation of mobile parts, as the neck, in some abnormal
position. The pain is apparently due to the irritation of the
meningeal nerves, and the rigidity is to be regarded as a reflex
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cerebral and spinal, and the symptoms are those of a chronie
and ill-defined meningitis, such as back pains, rigid spine,
slight motor and sensory irritation, and impairment. Meningeal
heemorrhages are likely to occur with symptoms of cerebral
hematoma.

Pachymeningitis interna hypertrophica is a chronic thick-
ening of the internal surface of the dura mater confined to
the cervical cord, producing such characteristic sensory, motor,
and atrophic conditions, with confractures and deformities, as
are not to be confused with the peculiarities of FErichsen’s
disease.

Polio-myelitis anterior acuta is mainly a disease of infants,
being rare in the adult. It is an inflammation of the anterior
cornua of gray matter and exhibits characteristic paralytic
symptoms, which appear at once, and not later, as in other
disorders. One or more limbs may be involved, or even part
of a limb. Remak deseribes an upper- and fore- arm type. The
presence of degeneration reactions, with absence of sensory
disturbances, sufficiently characterize this disease, apart from
other spinal ailments; and it should not be confused with
ordinary acute or chronic myelitis oceurring in the anterior
spinal gray, particularly when associated with sensory disturb-
ances indicating posterior cornua involvement in addition.

Polio-myelitis anterior subacufa is a rare disorder, with
myelitic symptoms, caused by disease restricted to the anterior
cornua of the spinal cord. In the ascending type the lower leg
is first affected by a paralysis which extends upward, and
next the finger extensor muscles are attacked, with arm paral-
ysis pceurring later. In the descending type the upper ex-
tremities are the first and the lower the last to suffer. Though
there may be some aching in the back, other sensory derange-
ments are not marked, and there are no cerebral symptoms.

Progressive musewlar atrophy is a gradual “drying up”
of one set of muscles after another, with some myalgia, but
no other disturbance of sensibility. The patient is often

#
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may occur without assignable cause. The form of insanity
known as paretic dementia is sometimes associated with or
follows from locomotor ataxia. Vertigo and headache are
uncommon. Sleep, appetite, and digestion are apt to be good,
and when insomnia exists it is usually from the persistence
of sharp pains, and their cessation’enables the patient to fall
into a sound slumber,—a condition markedly different from that
of Erichsen’s disease, where the sleep is constantly disturbed.
It is now well established that tabes may be caused by a spinal
concussion. '

Cerebro-spinal sclerosis may be induced by a blow on the
head or spine, and consists in disseminated nodules or patches
of degeneration scattered through the nerve-centres, and some-
times in peripheral nerves. Visible jerking tremors, advancing
to general shakiness on attempting voluntary movements, with
comparatively insignificant sensory disturbances, are the essen-
tials; and, in the absence of back pains, rigidity, sleeplessness,
and other symptoms, it differs decidedly from Erichsen’s disease.

Paralysis ascendens acuta, or Landry’s ascending paralysis,

is a formidable disorder, of which the morbid anatomy is un-
kknown, with an average duration of from eight to twelve days.
Some cases end fatally in three days up to three weeks. Only
a few recoveries are known. There are no sensory derange-
ments, no degeneration reaction, nor atrophy. The disease begins
by paralysis in the toes, with an upward paralytic tendency,
until there is general paralysis and the medulla is involved, and
death occurs from asphyxiation.

The compression disorders, such as proceed from tumors,
heemorrhages, effusions, bone dislocations, ete., are sufficiently
localized and distinet in their symptoms to require but bare
mention here.

Hysterical paraplegia is essentially a disease of the female,
and occurs oftenest in young and hysterical women. It may
come on gradually or suddenly, and be incomplete or complete.
The legs may be flaccid or rigid, ankle-clonus may be present,

il
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“to hide our ignorance of what this condition really consists.
To me, I confess, the sight of a man of middle age, previously
strong and healthy, active in his business and in all the relations
of life, suddenly rendered ¢hysterical,” not merely for a few
hours or days, by some sudden and overwhelming calamity that
may for the time being break down his mental vigor, but eon-
tinuously so, for months or years, is a most melancholy spectacle,
and is a condition that certainly, to my mind, is an evidence of
the infliction, in some way, of a serious, and for the time being,
disorganizing injury of the nervous system, though, happily,
that injury is not in general of a permanent nature or.attended
by organic changes.”

The liability of hysteria complicating or being caused by
spinal concussion should be placed upon the same plane as that
of other disorders, such as tabes, syphilis, ete. A predisposition
may exist in an hysterical person to render the emotional and
some sensory and motor symptoms more pronounced, but that
hysteria alone may cause Erichsen’s disease, or anything resem-
bling it, except very superficially, has been fully disproven by
Knapp, Putnam, Oppenheim, and the admissions of Chareot;
the latter was doubtless led into error at first by the well-known
impressionability of the French, who afford more hypnotics, hys-
terical persons, and excitable neurotics than most other people.
Charcot and his school could experiment with auto-suggestion
many years, with far less results, upon the English, Germans,
Scandinavians, and especially Hollanders. Essentially this is
the method of the * Christian Scientists,” and other such igno-
rami. Undoubtedly many “cures” are effected by such people,
where little or nothing was the matter, by solemnly insisting
that there is nothing the matter; but when the ailment is genu-
ine, beyond doubt, it can no more be cured by such means than
auto-suggestion can institute a real Erichsen disease, or anything
that closely resembles it, in a previously healthy person.

When there is such wide-spread ignorance of the nature
of Erichsen’s disease, even among physicians, it is not probable
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gulp and his eyes water when a bottle of it was applied to
his nose.

When I asked him if he did not see a cross constantly
present before one eye and a circle before the other he gave
rather a faint assent, as it dawned on his frandulent and stupid
intellect that there were such things as tests for imposture.

A perfectly honest plaintiff may, through emotional dis-
turbance, exaggerate his symptoms without knowing it; or
many litigants, with the silly idea that they are helping the
lawyers, may lie about their symptoms. They should be re-
peatedly and sternly warned against any such attempts to
deceive, either the lawyer or physician, as dangerous to their
interests.

Litigation symptoms, so called, are not a necessary part of
Erichsen’s disease, and hence should be difterentiated from the
other troubles as too frequently superimposad upon concussion
derangements. The essential element is worry-aggravation of
the disease. All the facts as to the amount of damages claimed
and the prospects of a settlement or the suit dragging along for
years should be considered in the light of business annoyances,
which we know are often alone sufficient to destroy health and
mental peace in previously healthy persons. The effect of liti-
gation of any kind, other than damage suits, is to disturb mental
and bodily equilibrium ; it debilitates and irritates. In damage
suits it is to be considered as aggravating, but not as productive
of the symptoms of Erichsen’s disecase.

Malingering.—In Dunglison’s * Medical Dictionary ” and
Ogsten’s “ Medical Jurisprudence,” as well as elsewhere, classi-
fications of feigned diseases are made, Ogsten’s being—

“1. Feigned diseases strictly so called, or those which are
altogether fictitious.

9. Factitious diseases, or those which are wholly produced
by the patient, or, at least, with his connivance; and to these
have been added, by some writers,

“3. Exaggerated diseases, or those which, existing in some
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disease it is next to impossible to impose upon him with any
medley of nonsensical symptoms such as the ignorant assume,
and almost invariably the malingerer is ignorant ; for the mental
breadth necessary to successfully feign this disorder would cer-
tainly deter the possessor of that intelligence from so doing.

Tidy and other authors on medical jurisprudence may be
referred to, especially for starvation tests in suspected simula-
tion. The well-known symptoms of bromism in the fetid
breath, the eruptions, the mental hebetude should be remem-
bered where the excessive use of the bromides is alleged or sus-
pected, and the great value of electrical tests, when properly
used, should also be recalled.

An ignorant or a skilled malingerer may easily impose
upon an ignorant physician, exactly as the uninformed in every
department of life may be taken advantage of in business.
Neither an ignorant nor skilled malingerer can impose upon
the educated physician who has proper opportunities for investi-
gating the alleged complaint. Of course it is to be taken for
granted that this is exclusive of the honesty or dishonesty of the
physician, who may possess either, whether he is unlearned or
highly skilled, for it is conceivable that a medical man may lend
himself to fraud ; but I think the tendency of a scientific edu-
cation is to inculcate truthfulness in all things, f;h{mgh In no in-
stance must skill and honesty be considered inseparable, and,
on the other hand, very stupid persons may be perfeetly reliable.

The physician familiar with a certain disease does not need

rules for the detection of simulation, as feigned symptoms un-
failingly strike him as grotesque. The bank-teller need not be
told how to distinguish counterfeit coins.

Paraplegia Depending upon Idea.—Under this term Dr.
Russell Reynolds deseribed certain cases of paralysis depending
upon imagination in which there was no intention to deceive,
and the patients thought they really were afflicted with some
organic disease. Some of these were doubtless hysterical, others
hypochondriacal, and still others differed from either. They

&
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Neurasthenia spinalis is common in males between the ages
of twenty-five and forty, and is characterized by leg weakness
and general fatigue. The back and legs ache, and there may
be spinal tenderness, some pargesthesia, but no ansesthesia, and
the tendon reflexes are exaggerated. Sleep is unrefreshing.
 Sexual excess is the most frequent cause.

There is no fixation of the spine, disturbed sleep, pain on
moving the back, emotionalism, ete., as in Erichsen’s disease,

Spinal irritation occurs between the fifteenth and thirty-
fifth year, oftener in women than men, with pain in the back,
tenderness of the vertebral spines, the pain being *dull, sicken-
ing > between the shoulder-blades or lower dorsal region, and
sometimes down the sciatic nerves. The motor functions of the
cord are intact, and in this particular, as well as in many others,
it totally differs from Krichsen’s disease. The origination can
usually be traced to nervous exhaustion. I knew one case to be
caused by overstudy in a young lady of eighteen. ‘

Cerebral concussion may have occurred with the spinal
concussion, but the loss of consciousness, vomiting, irritative
phenomena, and sometimes paralytic, not paretic, consequences
of cerebral concussion are notoriously absent in spinal concus-
sion, in which there is no loss of consciousness nor other stages
of the cerebral disturbance. Further, the cerebral injury often
produces opposite hemiplegia, and the paresis of spinal concus-
sion is unilateral. It is worth remembering that a blow upon
the head may produce spinal, and one upon the spine cerebral,
symptoms by transmission,

Trawmatic insanities from head wounds are usually charae-
terized by either profound dementia (great stupidity) or grand
delusions, extreme suspiciousness, great irritability, epilepsy,
logical perversion, and passionate outbursts. As Krafft-Ebing
has shown, the spinal-concussion type differs utterly from these
symptoms in the dejection, self-concentration, the dwelling upon
the accident, the anxiety, etc., and I incline to the belief that
melancholia is the more frequent mental derangement, when it
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ngorgement were more likely to oceur, and clinically hyperseemia

and irregular blood-supply seem to be most frequent. There
may be local isch@emize, but the symptoms would be lesional and
focal. 'Were there general ansemia the cord would but partici-
pate in the prostrating effects, and if there is anything approxi-
mating such a condition as spinal anemia it is what is known
as spinal irritation.  But Ollivier, and, to some extent, Stilling,
regarded spinal irritation as due to a hyperemic state of the
cord. Hammond suggested the angemia origin of spinal irrita-
tion. Rigler and Spitzka look upon Erichsen’s disease as, in the
main, due to a spinal irritation, and with very good reason: for,
although it is a disorder more frequently occurring in youth and
females, especially those of a nenropathic tendency, it has many
symptoms in common with those produced by a spinal conecus-
sion, and undoubtedly there is an irritated condition of the spine
in Erichsen’s disease. The designation merely states a fact,
however, and leaves us no nearer the cause of the irritation.
A condensation from Erb’s article * on the subject will be of
advantage here:—

“ Among the direct causes it is usual to enumerate every-
thing which excites and weakens the nervous system and
depresses its powers of action. This includes strong psychical |
impressions, great cxcitcrpcnt of the feelings, fright, grief, care,
unfortunate love, violent passions, ete.; also excessive bodily
exertions, severe marches, watching by night, work by night,
ete.; in like manner great sexual excitement and excesses,
onanism in excess, continued and frequent sexual excitement
without gratification; and, finall#, bad food, imperfect formation
of blood, exhausting diseases, losses of blood and fluids. All
these things may produce spinal irritation. Intoxication with
alcohol or opium, traumatic agencies, cold, ete., are also named
as occasional causes. .

“ At the time when every patient with pain and tenderness
of the spine was considered to have spinal irritation, numberless

# Ziemssen's Cyclopadia, vol. xiii, p. 360.
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affected portions of the back is usually very hyperssthetic, but
the spinous processes themselves are usually very sensitive to
pressure. The degree and character of the pain differ greatly
in individual cases; the pain is commonly described as a more
or less severe sense of aching, which often lasts a considerable
time beyond the effect of the irritation. Hammond describes
a deep-seated pain of the back, which, he says, is produced by
pressure on vertebra which are not sensitive, by movements of
the spinal column, by standing, ete.

“To this are added a crowd of other symptoms; but what
most troubles the patient is the pain felt in various parts of the
body,—mneuralgiform pains,—now in the upper extremities, or the
occiput or face ; now in the trunk or viscera, assuming the form
of various visceral neuralgie; again in the lower extremities,
pelvie region, bladder, or genitals; pain often of great violence
and severity, sometimes fleeting, sometimes more permanent,
and often brought back by slight eauses.

“With these pains parwesthesie are often connected; ting-
ling, formication, a sense of burning and heat, often of cold also;
but these are less prominent. The same is true in a still greater
degree of actual ansesthesia; it seems to be very seldom observed.

“Marked disturbances of motility are regularly observed ;
above all, great weariness and exhaustion upon slight efforts.
The patient has lost all endurance in walking; can walk but a
little way, and presently not at all, on account of the intolerable
pain the act occasions. Most patients, thevefore, find it agree-
able to lie on the back, and usually continue thus. Manual oc-
cupations, such as knitting, sewing, piano-playing, writing, ete.,
. are more and more restricted, and at last are quite suspended,
chiefly owing to the pain produced in the back and limbs. No
real paralysis usually exists; all movements are possible, but
provoke violent pains, and there is no power of endurance. The
nearest approach to palsy consists in a moderate general paresis,
oceurring in but few cases; proper paralysis is not one of the
symptoms of spinal irritation.
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gastralgia, nausea, dyspepsia, etc. ; the lower extremities nsually
talke a large part in the disturbances of motility and sensibility.

“If the lumbar portion is chiefly affected, the leading symp-
toms are neuralgia in the lower extremities and the pelvic organs,
spasm and weakuess of the bladder, cold feet, weakness nf the
legs, ete. _

“ A certain generalization of the disease is not uncommon
when the spine is painful in several places, often quite generally,
and the disease is complicated by all kinds of peripheral symp-
toms. ;

“ Course, Duration, Termination~We have already de-
scribed the way in which the disease begins, Its course is
usually very fluctuating. Improvement and relapses alternate in
the most irregular way; the chief symptoms and the spinal ten-
derness are sometimes felt in one place, sometimes in another; a
relapse often occurs without any visible cause, and so does im-
provement; it is here we must be most on our guard against
illusive successes.

“Many cases run a comparatively acute course, grow rap-
idly worse, and as rapidly improve and recover.

“In most cases, however, the disease is extremely slow and
chronie, and its duration is stated in months and years; there
are some patients who suffer more or less from occasional attacks

all their life, and who are exposed to a 1elapse on the slightest
occasion.

“ Nevertheless a cure may be regarded as the rule; if the
proper measures are taken and the causes avoided, this may be
expected in the majority of cases. Much patience will doubt-
less be required, and the many relapses may often prolong
recovery.

“ Whether spinal irritation may in bad cases result in the
development of severe spinal diseases does not seem to us suffi-
ciently ascertained. The observations are almost all of an older
date, and give no sufficient guaranty against the confusion of the
first stages of severe spinal lesion with functional irritation of
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are peculiar to FErichsen’s disease and absent from spinal
irritation.

Hammond’s reasoning in favor of the anmmia theory is
good, and he does not confine the cause of the anmmia to a
cord condition necessarily, but calls attenfion to all these cases
being generally debilitated in some way, and to the fact that
the sympathetic nervous system may be at fault.

Scattered here and there through manuscripts of the early
centuries were hints of the circulation of the blood. Aristotle
even suggested that the earth might be round, but advanced
reasons against it the next moment. There is a miserable old °
saw to the effect that there 1s nothing new under the sun, which,
so far as intelligent experience and recorded observation go, is,
like the majority of old sayings, untrue. When a new idea is
advanced, with enough reasons to entitle it to respectable con-
sideration, it is at first fought, usually most strenuously by those
who have not examined the reasons. If in the course of time
the theory becomes established and admitted as true, then dis-
paragement is shifted to the claim that the matter is not new.
Nor do I expect any better fate for my nutrient reflex and
sympathetic lesional hypotheses.

That some kind of trouble with the vasomotor system
occurred as a probability in spinal concussion has been suggested,
doubtless, by several authors, for the vasomotor derangements
were too obvious to be overlooked; but that they were the main
factor in the disorder no one has more than hinted ai. H.
Fischer® favored the idea of surgical shock being a fraumatic
reflex paralysis of the vascular nerves, concussion of the brain
being simply a shock localized in the brain,—a traumatic reflex
paralysis of the cerebral vessels. Scholz adapts this to explain
spinal concussion, but FErbf says: “ We cannot see that
Fischer’s argument is convincing. It is hard to understand why,
in so severe a shock, the vascular nerves alone should be para-

# Volkmann's Samml. Klin. Vortr., Nos. 10, 27.
t Ziemssen's Cyclopmdia, vol. xiii, p. $7.







286 . SPINAL CONCUSSION.

vertebral bodies the prevertebral ganglia ; these are the three
cervical, twelve dorsal, four lumbar, five sacral, one coceygeal.
" The four cephalic are classed with these. Lateral chains unite
these ganglia on each side of the length of the spinal column.
Transverse commissures connect the ganglia and rami commu-
nicantes connect the cerebro-spinal nerves with the ganglia.
These are divided into rami afferentes and efferentes.

As an evidence of the importance of the sympathetic sys-
tem being better recognized in recent works on pathology,
Hamilton® says:—

“Since it is now known that the sympathetic is, morpho-
logically, simply a spinal nerve, the spinal nerves are desecribed
as compounded of three elements—the posterior root, the anterior
root, and the wisceral, or sympathetic root. The importance of
regarding the sympathetic as essentially a spinal nerve cannot
be overestimated from a pathological point of view.”

The branches issuing from the prevertebral ganglia are
distributed to the various organs and to terminal ganglia.

The rami communicantes pass from the spinal nerve-roots
forward (ventrad) to join the prevertebral ganglia or lateral
chains, which lie closer to the vertebral bodies in the thoracie
portion in connection with the dorsal nerves. The cervical
chains and ganglia have the longest rami, and are midway
between the upper vertebrae and superior blood-vessel system.
Branches pass from the superior cervical ganglion connecting
with the four cephalic ganglia—the carotid plexus, the cavernous
plexus, and their ramifications to all the cerebral nerves, and
the four upper spinal nerves. From the middle cervical gan-
glion branches pass to the fifth and sixth cervical nerves, and to
the thyroid vessels. {

The inferior cervical ganglion is connected to the seventh
and eighth eervical nerves.—the vertebral-artery plexus,—and
communicating fibrils run up as far as the fourth cervical nerve.

The other and lower ganglia correspond more closely in

# Text-Book of Pathology, D. J. Hamilton, p. 550, London, 1889
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the spongy semi-fluid sympathetic ganglia and plexfises. The
connective-tissue capsules and trellis-like attachments to the vis-
cera, blood-vessels, muscular sheaths, lignments, and bones admit
of a slight swinging elasticity, but at best this cannot by estima-
tion surpass in most cases a quarter of an inch to, at the very
outside, half an inch in the most favorably situated spinal-gan-
glionic connections. The visceral attachments admit of a much’
wider range to accommodate the intestinal movements,

The thoracic and sacral prevertebral rami arve in the greatest
danger from concussion jars owing to their closer connection
with the bodies of the vertebree and their shortness. Their
elastic range is less than that of the cervical rami especially.
The neck and psoas muscles afford some extra protection to the
cervical and Iumbar ganglia and rami.

The cardiac nerves—superior, middle, and inferior—pass
forward to the heart from the corresponding cervical ganglia.

The great, lesser, and smallest splanchnic nerves arise from
the sixth to tenth dorsal ganglion for the upper, which termi-
nates in the semi-lunar ganglion; the tenth and eleventh for
the middle, which ends in the cceliac plexus ; the twelfth affords
the lowermost or renal splanchnic nerve, distributed to the renal
plexus.

The pelvic portion of the sympathetic, in front of the
sacrum, has particularly shovt ramal connections with the spinal
nerve-roots, and, through the maze of filaments passing to the
pelvie plexus, the middle, sacral, and hypogastric plexuses, and
further ramifications to the inferior hypogastrie, heemorrhoidal,
vesical, prostatic, and vaginal plexuses, the cavernous and
uterine nerves, the blood-supply of the lower viscera and extremi=
ties, as well as the functions of the lower abdominal organs them=
selves, are in especial danger of derangement through irritations
or lesions in that vicinity. :

The physiology of the sympathetic has largely been de-
termined by its pathology and through vivisection. Turning
again to Fox, who was quoted in a previous chapter of this
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dorsal) may cause the same vasomotor paralysis, evidenced by
unilateral vascular dilatation of the face, ear, and head, as is
seen in lesion of the cervieal s}fmpﬁthetit: ganglia.” [Here, as
well as hereafter, I shall italicize when there are passages espe-
cially bearing upon our subject.]

“Hemisection of the lower third of the dorsal region of
the cord produces vascular dilatation in the lower limb of the
corresponding side, and so increase of temperature.

“ Hemisection of the middle of the dorsal region of the
cord, or at the superior portion of it, produces greater dilatation
of vessels in the lower limb because the vasomotors of the lower
limb Thave multiple origins, one being from the abdominal
plexuses, and these are, therefore, not cut in a section of the
lower dorsal. But this experiment also proves that the vaso-
motors of the lower limb that arise from the ahdominal'pléxums
are indirectly also derived from the spinal cord. |

““ All lesions of the spinal cord, and pressure on it, may
enfeeble the vascular tone of the parts in relation by their vaso-
motor nerves with the region of the cord below the lesion.

“But with the full appreciation of this mutual dependence
of the sympathetic and the cerebro-spinal axis there are certain
phenomena which show that the sympathetic ganglia may mani-
fest a partial independence. |

“The feetus has been expeélled from the uterus at, or almost
at, full time, showing, therefore, a normal capacity of absorb-
ing nutrition and a healthy circulation, without any trace of a
cerebro-spinal nervous system, owning only the sympathetic sys-
tem as the nerve-element in its composition. Parkes states that
nutrition is properly carried on with complete destruction of the
cerebro-spinal centres. This fact renders probable the dictum
of Golz, that the tone of the arteries is maintained by local
centres situated in their own immediate vicinity. '

“Reflex irritation of vasomotor nerves can be entirely
limited to the particular organ or tissue supplied. Thus, in
Vulpian’s experiment, some days after the transverse section of
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region, sensory excitation of one posterior limb will cause reflex-
heat phenomena in the other. The phenomena of pigmentation
in the frog, when the brain and cord are destroyed, show the
same thing. There is a richness of the sympathetic in central
elements like those of the brain and cord, and a wealth of the
branches of distribution, gaining force the wider the distribution,
and not the opposite.

“It may, perhaps, seem somewhat fanciful to say that it
seems necessary that the nervous system of the viscera should
be more or less shut off from perturbation of our intellectual
being. That this is only partially the case is due to the union
and association of the two systems in so many ways.

“It has been well said that the use of the central cord of
the sympathetic is to make the animal and the vegetative worlds
known to each other, so that revictualing shall be proportionate
to waste.

“ For coarse stimuli, the spinal cord and medulla are the
chief centres for vasomotor reflex action; but the heart is more
or less independent of the great nervous centres; a reflex are
exists in its own substance. Reflex movements are excited
from all sensory nerves, not only spinal but sympathetie.

“ As long as a limb is attached to the body by means of its
main artery there will always be a vasomotor connection with
the trunk, some part of which nerve connection will have its
origin from the spinal cord.” [This would explain why a local
sympathetic lesion does not wholly interfere with the vasomotor
action of parts.]

“Vertigo attending indigestion may be associated with
mottling of the hands and forearms, due to congestion of the
superficial arterioles.

“The reflexes, of which the sympathetic ganglia, especially
some of the abdominal, are centres, are too numerous to mention.
The syncope induced by a blow over the solar plexus, the
palpitation and even faintness consequent on indigestion, the
vomiting and depression of spirits set up by the passage of a
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corresponding side of the spinal pia mater. This constriction of -
spinal vessels causes anemia of the cord, and thereby paralysis.
He gives instances of paraplegia caused by uterine lesions, by
enteritis, colitis, and especially the ulcerative colitis of dysentery,
by worms in the intestines, by pulmonary and pleuritic affections,
by leg-erysipelas, by knee-joint injuries, by neuralgia, dentition,
and diphtheria. Stanley drew attention to this form of para-
plegia following bladder diseases. These results are, however,
exceptional. Ligature of the renal or suprarenal nerves will
cause temporary constriction of many vessels, and might even,
by its effect on the spinal vessels, induce a certain amount
of anemic paralysis. A somewhat similar condition is frequently
met with in the obstinate constipation consequent on the irri-
tation of a renal calculus, particularly of the left kidney; but
it is certainly against all analogy, with what is usually seen, to
suppose that vascular contracture to the extent of causing
paraplegia will be persistent. And it has been proved, in cases
similar to those mentioned by Stanley, that the paralysis was
due not to reflex irritation, but to a definite abnormal condition
of the peripheral nerves that affected the cord by lines of
anatomical transmission.

“ That the irritation in one orqan can be reflected through a
sympathetic ganglia as a centre of a veflex arc is a fact that is
the very essence of the pathology of the sympathetic nervous sys-
tem. It is seen in irritation of the stomach as a vesult of pul-
monary lesion, in the influence on the heart of irritation of the
solar plexus and almost any of its secondary -ganglia, in the
innumerable morbid phenomena that own uterine or ovarian
lesions as their cause.

“In general, if the sensory nerves in any part of the body
are irritated there results a contraction of vessels, more or less
generally, throughout the body; but there may be also, in cer-
tain cases, dilated reflex as well as constrictor reflex. According
to Vulpian, any sensory irritation, besides causing a general cons
traction of vessels, causes a dilatation of vessels in close prox-
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overcome this excess of tension ; its contractions become more
vigorous, more rapid. The effect is not purely mechanical, but
is under reflex influence.

“ Anything that causes paralysis or paresis of the vaso-
constrictors of a vessel increases the blood-pressure in it. Any-
thing that unduly stimulates the vasodilators increases the blood-
pressure. In a word, healthy vascular tone is antagonistic to
great blood-pressure.

“Thus, local arterial blood-pressure is augmented in that
enfeeblement or even abolition of vascular tone after destruction
of a part of the spinal cord, also in that diminution of tone seen
in disease of vessels,—senile changes,—under the influence of
certain toxic agents, as belladonna. Arterial pressure may be in-
creased if the sympathetic ganglia are abnormally stimulated,
even when vascular tone is healthy. The palpitation induced may
be so great as partially to overcome the normal vaso-constriction.
Palpitation ensues when the cardiac nerves are paralyzed, caus-
ing such dilatation of the coronary arteries of the heart as to
stimulate the cardiac ganglia. Palpitation from terror would
be by paresis of the cardiac branches of the vagus from in-
digestion, by way of stimulation of the sympathetic cardiae
nerves.

“Most of the conditions of arterial tension are attended
with accumulations of imperfectly oxidized nitrogenous waste.

“ Among the effects of arterial tension are arterial atheroma,
aneurism, the arterioles becoming thickened and tortuous, and
sometimes affected with senile eretaceous deposit.

“ Uraemie convulsions are not due to the presence of urea,
but to derangements of the cerebral circulation from high arte-
rial tension in kidney discase. Venesection is useful in uremic
convulsions by modification of the cerebral circulation. Con-
vulsions may oceur in arterial tension without kidney disease
and be cured by bleeding.

“Sometimes this tension produces sleeplessness, dyspneea,
depression, loss of energy, of resolution, of memory, etc., with
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“ Traumatic alterations of the cord have the same influence
on the nutrition of muscles as nerve section. Sir Charles Bell
thought that the sympathetic was concerned in progressive mus-
cular atrophy. In this disease, besides lesion of the anterior
cornua, the cervical ganglia of the sympathetic may be con-
verted into fat, but many observers have found them healthy.
Jaccoud, however, thinks that the cervical ganglia are first
affected, and Schneevogt and Jaccoud have recorded a case of
progressive muscular atrophy with degeneration of the sym-
pathetic. | |

“ Reflex congestion is generally due to suspension of tonic
activity of the vasomotor centres under the influence of irritation
at the periphery of the centripetal nerves. An interesting form
of congestion is seen from the effects of lightning on the human
body. The markings, so like fern-fronds or branches of trees,
are caused by the direct action of the electric fluid in paralyzing
the nervous system, by causing congestion and redness in the
capillary vessels.

“ Determination of blood is a frequent precursor of in-
Samanation, but it is not part of it. Reflex congestion produced
by stimulation of sensory nerves is not the same as inflammation,

“ The physiological history of inflammation is briefly this :—

“1. Some source of irritation,—cold, a blow, a burn, or a
septic focus. :

‘2. The centripetal nerves, whether sensory or not, which
are within reach of this irritation, are excited more or less vio-
lently. ' y

“ 3. These nerves transmit to the vasomotor centres of the
region the excitation which they have undergone.

““4. The tonic activity of these centres is disturbed and
suspended more or less completely. . 3

“5. Hence follows cessation or diminution of the tone of
vessels that are subordinate to these centres. |

« 6. Consequently more or less considerable dilatation of
these vessels occur. ;
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less and less perfectly nourished, is ipso facto more or less vulnera-
ble to influences external to itself; in other words, it is predis-
posed to inflammation. 7'he modification of nutrition by the
exciting cause and the vasomotor paresis make up the necessary
Jactors in the causation of inflammation. |

“ Dr. Handfield Jones goes much further than this in at-
tributing inflammation to paralysis of the vasal nerves. The
grounds for his belief are :—

“ Purulent ophthalmia may be produced by division of the
neck sympathetic. Sympathetic paralysis in pernicious malarial
fever produces extreme local determination of blood and inflam-
mation.” ;

Ranvier found that edematous conditions followed wupon
section of nerves supplying ligated vessels, but not before such
sections. '

A very evident derangement of the sympathetic system
may exist—indeed, very many different kinds of suech derange-
ments—avithout any corresponding lesion being discovered in the '.
nerves or ganglia. Coarse lesions of the sympathetic are knoy
however, to produce morbid symptoms. Another remarkahhé
feature should be emphasized as having direct reference to
Erichsen’s disease. Many of the sympathetic nerves and gan-
glia, the latter especially, have been found in various stages 0
degeneration, sclerosed, pigmented, with connective-tissue pro-
liferation, ete., without producing symptoms of such degeneration
during the patient's life-time. Fox suggests that the explanation:
is probably in the amount of ganglion left healthy.

“The sympathetic system may be said to possess a very
special pathology, but by no means in all cases a recognized
pathological anatomy. The important part it plays in so many:
morbid states is owing to the fact of its being so constantly
affected by reflex irritations.” ‘

In locomotor ataxia and in tetanus redness of the semi-
lunar ganglia has been noted. The same ganglia have been
found to be inflamed in hypochondriasis and marasmus, and in=
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nective tissue may be secondary in Bright’s disease, they may
account for the flushing, sweating, tinnitus, headache, faintnes
palpitation, constipation, diarrhceea, vascular congestion of the
intestines, diuresis, ete., to a great extent. _
“Given a recnrrmza,ble lesion of a sympathetic ganghﬂn 0]
nerve,” says Fox, * certain phenomena are found following his
as a sure consequence. 1t is Nature’s own experiment to teach
the physiology of the sympathetic. But, on the other he .r‘"
given these same phenomena without a coarse lesion of t
sympathetic, is it not justifiable to say that they depend upon
morbid condition of these structures, even though such a cons
dition cannot be recognized by the usual means of investigation|
This is what frequently happens. The common distinction be-
tween organic and functional disease of the sympathetic is only
an unscientific method of expressing this thought. A ganglion
or a series of ganglia, apparently healthy, may be changed in
some occult way by the sun’s rays, by the circulation of blood
altered from its normal condition, by what is called irritation
carried to it from disease in a distant organ, or by emotion. 1
cannot be doubted that these influences change in some we
the equipoise of the ganglion; for, as their result, are seer
phenomena precisely corresponding to the effects of coarse
experiments upon the sympathetic in animals and of easily
recognized lesion upon these organs in man.  The starting-point
of the irritation is seen, the channels by which the irritation W
conveyed, the consequences of the irritative action beyond th
ganglion ; but the absolute condition of the ganglion itself, in &
far as it differs from its state in health, is incapable of &
in all cases, demonstrated,
“The irritation may arise from some portion of the sam
nervous system or from any part of the cerebro-spinal. It ma
be reflected only on its own fibres or upon cerebral or spina
nerves, The reflected effects may be sensory, motor, or vasc
motor, or all together; and yet the ganglionic centre of thi
reflex arc may seem, even microscopically, to be unchanged.
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irritated, the pupil still dilated. He concludes from numerous
other experiments that fibres dilating the iris run in the trigem-
inus, and that the sympathetic ganglia also have an influence
on the diameter of the pupil. When in a cat the right first
thoracic ganglia is cut away from all spinal connection, the
trunk of the sympathetic below it eut, and the opposite sympa-
thetic divided in the neck, then the right pupil will be found to
be larger than the left. If now a section be made above the
first thoracic ganglia the pupils will be of the same diameter.
Extirpation of the upper right cervical ganglion then lessens the
right pupil. Atropia does not change the result. |

These instances are mentioned to show the varying conse-
quences of multiple sympathetic lesions, as it can be inferred
that not only in ocular, but in all other sympathetic phenomena,
the seat of the lesion, its nature and distribution, particularly as
regards its multiplicity, modify the results. Just as myosis or
mydriasis, unilateral or bilateral, may result from single or mul-
tiple sympathetic lesions, so may the other phenomena be
crossed, unilateral, or compensated by the position, extent, and
nature of the lesion.

Ott further showed that a fonic influence exists in the syme-
pathetic that caused injury not to be manifested, necessarily,
immediately after the lesion.

Of prime importance in the consideration of Erichsen’s
disease is the evident fact that lesions of the spinal ganglia or
rami communicantes, while paralyzing and congesting the vessels
in the immediate vicinity of the lesion, induce distant sympathetic
phenomena wpon trritation of cerebro-spinal nerves elsewhere, as
pupillary dilatation from sciatic stimulation.

The sympathetic is often involved in injuries to the spine
or brachial plexus. Myosis is met with sometimes as the result
of lateral curvature of the spine. The rdle of the sympathetic
is a very important one in epilepsy, some forms of hemiplegia,
headaches, particularly hemicrania; in sun-stroke, in sleep and
its disturbances, in paretic dementia and mania.
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cause a paralytic vaso-constriction. Hanging notoriously causes
erection,

“Lesion of the lower dorsal region between the seventh
and twelfth dorsal nerves may lead to any or all of the lesions
that would follow either irritation or paralysis of the splanchnie
nerves,—constipation, visceral imperfections, and congestions
generally. : '

“In punctured or gunshot wounds of the spinal cord there
is found on the side of the motor paralysis a vasomotor paralysis
also, with temperature elevation, and « hypercesthesia for all
modes of sensibility (owing in part to hyperemia in limb and
cord and nerve-roots.)”

Very often the vasomotor paralysis passes away, the sympa-
thetic ganglia taking on an independent action.

Fox’s conclusions as to spinal-cord lesions influencing
sympathetic action are:—

“1. That most, if not all, the cases in which changes of
temperature, oculo-pupillary phenomena, alterations in the
movements, the secretions, and the vascular tone in the abdomi-
nal cavity through the splanchnie nerve, can be best explained
by lesion of the sympathetic centres in the cord ifself pri-
marily.

“2. That in all inflammatory spinal lesions it is very
possible that the alterations of nutrition and the vasmotor con-
gestion, the early stages of inflammation, may be derived from
the ganglia outside the cord. The nutritive deficiencies nenea-
sarily associated with and dependent on vascular alterations
may owe their origin to, or may base their starting-point in, the
sympathetic centres of the cord, or, as in the case of descending
lateral sclerosis, be the first effect of cutting off a strand or
column of the cord from the higher regions of the brain. Im
either case the vasomotor nerves play a certain part in the
causation of the inflammatory state.”

Through the writings of all investigators it is plainly indi-
cated that, while the sympathetic system may be independent
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by Weir Mitchell, Jaccoud, and others. Jewell thought that
ascending neuritis, so ably dwelt upon by Weir Mitchell in his
“Injuries to Nerves,” had not been properly considered in
relation to reflex nritations. There is not a reasonable doubt
but that inflammatory processes may attack the nerves, and
extend from a region, which is itself the seat of inflammation,
to the spinal cord—in some instances rapidly—and cause organic
trouble in the cord at the point of implantation, and develop
symptoms referable to parts of the cord not in immediate rela~
tion to the primitive seat of disease.

The insufficiency of the fright theory as a cause is seen
prominently in the terrified individual escaping the alleged
effects of terror when his bones are broken,—a most ridiculous
assumption; furthermore, fright is a prolific exciting cause of
the ordinary definite insanities, most prominently epileptie,
choreic, and hysterical. I reported one case of delirium grave
(or typhomania) from terror and distress.* Fright also causes
heart failure, vomiting, and diarrhecea. As a rule, the effects of
a scare are temporary; it can be easily understood that where a
predisposition to insanity exists these effects may become per-
manent. The cerebral vasomotor system is involved in the
effects of fright, and admitting, for the occasion, that hysteria
may be induced by this means, “functionally” deranging the
brain, epilepsy may also be of this functional nature, and be
none the less permanent and destructive. Whether we regard
the emotionalism as eausing the flushings and other ewdenﬁﬂ
of vasomotor derangements, or the flushings causing the
emotionalism, both are cerebral conditions in which the vaso-
motors are concerned, and are absent in healthy conditions. "

The heart palpitation is another emotional cause or prod
In fact, the mind, and especially the proper exercise of memory,
depends upon the integrity of the sympathetic nervous system,
not only of the head, but of the rest of the body as well. To
infer that merely because emotionalism exists it is the cause

® Journal of Neurology and Psychiatry, 1853,
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as occurring in railway and some other accidents, than are any
other nervous structures,

IHodges,® in an article entitled * So-called Concussion of the
Spinal Cord,” says: * Sprains of the ligaments of the vertebrze,
rupture of the complicated aponeuroses and muscles of the back,
are common and enduring lesions, too obvious in their symptoms
to need detailed descriptions. They are, without exception, the
most frequent cause of the phenomena assumed to be those fol-
lowing concussion of the spinal cord. They give rise to much
local pain, a difficulty in rising from the seat, a stiffness, and
contribute readily to any disposition on the patient’s part to
make much of his injury. The attitude, or the cautious and con-
strained movements of the body, may be made to suggest infer-
ences which cannot be too guardedly accepted.” Page, also, is
quite inclined to disparage Erichsen’s disease as very often a
mere sprain, but we can well inquire if something else might
not as easily or more readily have given way in an accident that
“ruptures the complicated aponeuroses and muscles of the
back.”  Every one knows that simple wrenches and sprains to
the back may cause suffering, stiffness, ete., but the effects are usu-
ally temporary, and simple sprains have nothing in common with
Erichsen’s disease. Usually, amelioration is promptly obtained.
by affusions, anodynes, massage, or other means, and sleep is not
disturbed nor the other bodily functions deranged, which is far
from being the case in full-concussion cases. Then the pain is
due to an irritative influence external to the spine carried into
the spinal cord in any case of the kind whatsoever, whether
muscles, bones, ligaments, or aponeuroses are ruptured or
strained. Now, if more delicate structures are ruptured by a
peculiarity of the accident—a jar or tremulous shaking such as
characterizes true concussion vibrations of the spine—the * com-
plicated aponeuroses and museles ” may escape and more serious
consequences befall. \

Wallerian nerve-degeneration may be produced by tearing

* Boston Medical and Surgical Journal, April 21, 1881,
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as they do in the eyeball. But vessel-rupture, hemorrhage
great or little, is not necessary to the production of sensm?y
troubles in that vicinity; irregular blood-supply from a deranged
vasomotor region is fully sufficient. A turgescence, such as
could readily occur from the blow or fall, whether the sympa-
thetic strands or ganglia were damaged or not, would set up
pain and general symptoms as readily as a swollen muscle can:
reflexly eause general disturbances. |

If there shall be found anything in Erichsen’s suppomtm 0
that the left leg is more frequently affected than the right, an
explanation may be discovered in the fact that the vena cava
presses against, and to some extent cushions, the right Iumbs
ganglia; while on the left side the corresponding ganglia re
upon the vertebre along the edge of the psoas muscle. .

The question would properly arise, how it happened that,
with a lesion, a disturbance, tear, strain, or anything else that
could eventuate in such an accumulation of symptoms, the onset.
should be so late?

1. Such cases as Boyer’s sudden-death instances, without
cord-lesions, could have been due to cardiac nerve, cervico=
dorsal-ramal ruptures, or such prevertebral damage as would
(with*the knowledge we now possess of the sympathetic) fully
account for the heart engorgement and * failure of respiration.”
The condition of the visceral front of the spinal column we :E:
not noted in the autopsy records, and Page sets the example
such eriticisms, in one case suggesting that an unobserved tear
could have occurred in the lumbar nerves of a case of paraplegia
with no cord-lesion to account for it.

2. In delayed manifestations the “latent tonie influence ™
of Ott may be appealed to. Sympathetic lesions do not, in
many cases, produce immediate symptoms, and the explanation,
I think, occurs in the partial independence of that sys-'r
and the fact that the trouble induced by some of its lesions.
may be ecumulative, in the manner pointed out by Vulpian
first, a local vascular congestion, which paved the way to

}
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There is a disposition on the part of the sympathetic nerv-
ous system to readjust itself to something like a normal condi-
tion after injuu' Just as the debased lung surcharges and de-
velops by exercise the opposite lobe, and everything dependa_
upon how suddenly or gradually, this vicariation may have been
instituted. Foster’s instances of re-instituted normal sy mpathetlﬁ'
action after section in dogs, and Fox’s dictum of the compen- |
satory tendency after lcsmns, with my Kelly case, in which the
flushings and delusions disappeared with only the brain degra-
dation due to their continuance remaining, teach that Nature
may tend to an equilibrium in this respect, but the “damaged
man” may accrue, simply because nothing can completely atone
for a secar, however trivial. '

Instances of *very severe symptoms at the first, with sub-
sequent rapid recovery,” are doubtless those where Hodges’ “so-
called spinal concussion” only existed. There might not have
been ruptures of muscles or aponeuroses, but there could have
been Hilton’s nerve-root stretching, with sprain of the vertebrae and
ligaments, and no lesion of the main tissues in front of the spinal
column, or a rapid disappearance of congestion, or other causes
of nrritative trouble, just as an ankle-sprain may be transient.

Remissions are as liable to occur as in graver disorders,

such as paretic dementia, and probably for the same reasons: a
lessening of congestion in localities, under favoring mﬂuenﬁes,
acting duuval:lveh or in unknown ways. '

Emotional disturbances may end a remission and preeipi-
tate the disease. We find a mental cause often operating very
badly in heart discase, sometimes killing. The mental con-

to irregular cerebral blood-supply.  Congestion of the brain,
especially venous or passive, notoriously induces melancholie,
apprehensive feelings and hypochondria. The probabilities are
that to a greater or less extent the cerebro-spinal centres may be

symptoms of Erichsen’s disease or aggravating them. r
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death itself, through what he knew to prevent them. “But we
cannot all be doctors,” is urged; mno, but through traditional
methods of instruction memories are loaded with valueless
matters, such as the details of contemptible royal intrigues,
overdoses of classical verbiage, rather than where to find your own
pulse. Ignorance of the bodily workings is so profound among
the multitude that it falls an easy prey to the pretender to such
knowledge, who assumes the apparel, owlishness, equipage, and
externals generally that are associated in the vulgar mind with
wisdom. The mysticism looked for is a survival of the fetichism
which in olden days left the healing art to priests, and an ultra
expression of this association of medicine with supernaturalism
is seen in pilgrimages to the Grotto of Lourdes and the mum-
meries of *“metaphysicians.” In proportion to this ignorance
charlatanism will thrive and honest medicine be discouraged.

A scientific medical course presupposes a literary education,
for technical terms cannot be otherwise understood. Chemistry
is the veritable front door to medical as to other sciences, yet
it may safely be asserted that not one in a thousand graduates
from the average American school has a rudimentary knowl-
edge of this branch. Indeed, the “faculty” snub the chemical
professor and his department, and plainly announce their hos-
tility to instruction in this most fundamental seience.

The first consideration is to get a diploma, by hook or b}' _'
crook; to be able to write some kind of a prescription is next,
and to know enough to perform some simple, but flashy,
operation concludes the student’s yearnings, for he knows that
through these superficial things he is judged by patrons. The
ability to successfully care for some complicated disease weighs
but little, for such distracting study will take too much time
and thought from the business aspects of a *successful practice.”
The study of human nature and how to profit by it pecuniarily
is too engrossing to permit time to be wasted in leaminga
medicine. .

Other studies, such as anatomy, pathology, ete., are hﬂ.ﬂtll’f'”
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low in America, and stafisticians such as Secretary Rauch, of the
State Board, declaims against it in vain.

European institutions are incomparably superior because
older, and whatever may be truthfully affirmed against monarchy,
in other respects, it encourages scientific medicine. Professor=
ships in such places are evidences of merit, ability, learning, as
the rule; while in our medical chairs we find a preponderance
of scrambling medical politicians, mediocrity, and downright
ignorance, the usual medical lecture consisting of boasts, sole-
cisms, religious platitudes, and medical slang. g

Atop of all this, it will sound queer to claim that from this
bad state of things will grow up conditions that will give America
the very best of a medical future, and yet it is even so, for h
there is no hot-house fostering of science by potentates; every-
 thing must work itself out in the ratio of intelligent grn nl‘:
among the people, who, as they can understand and appreciate
desir: 1blc things, will build them up. The evolution of me m_-'
cine in this country is working itself out naturally, and every
gain will be permanent because based upon the lifted men |
plane of the whole people, and not dependent upon the knowl-
edge of the few. _

It would obviously be a great mistake for a lawyer to
select an expert from among “college professors” on the pre-
sumption that the mere holding of a chair was evidence of
knowledge. There is something in the title that lends dignity,
and this, it is thought, counts with a jury; but its influence is
counteracted if some student coaches the opposition and eviscer ;

shuuld inquire as tﬂ whether the professor really knows anjrt
about the subjects he pretends to teach. If there is a charla-
tanism of savants what can be expected of pseudo-savants?

Then, again, under our *peculiar institutions,” the phy-
sicians who hold positions in public institutions, such as county
or city hospitals, state or county insane-asylums, are only by the
purest accident either reputable or skilled; for, of course, there
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Cross-examination with the assistance of a * coach” will do
more to bring out the truth than anything else. There is an
“orificialist,” as he calls himself, in this city, whose income is
said to be $25,000 per year. He treats gout, rheumatism, in-
sanity—everything, apparently—by rectal surgery, and flocks of
patients fill his rooms. He enjoys the reputation among the
people of being skilled in the treatment of insanity and nervous
diseases, and charged $3000 for practicing dilatation of the
rectum upon a hysterical female; a case of lateral spinal sele-
rosis he treated by cutting the sphincter and snipping off the
fringes of the rectum. I regret greatly that this eminent man
has not the time to appear some day on the witness-stand. Yet,
in country places, such characters help to rob railvoads or defeat
honest damage-suits simply because the attorneys do not know
what constitutes medical knowledge.

Judge Bartlett’s views concerning duties of experts (see
page T0) are not based upon a sufficient grasp of the situation.
I claim that it is the physician’s duty to coach the attorney, in
and out of court, whether he testify or not. It is the privilege
and right of the expert to suggest queries that will lead out the
truth, and, where they exist, to expose the ignorance, knavery,
or both, of the medical witness of the other side. If a phy=
sician tale sides with a lawyer and both honestly believe in their
case,—that the plaintiff is shamming or that his trouble is
genuine,—what is there to deter the conscientious doctor from
espousing what he believes in? Esprit de corps is unavoidable,
but it will never lead the properly-organized physician into con-
spiracy against the right. I believe that physicians, more than
any other class of persons, are imbued with a high sense of
honor, and, if they are really worthy of the name of physicians,
there will be more good deeds and mfiaining from wrong to their
credit than to that of any profession whatsoever to the end of
the world.

I have known the most arrant trickster-experts to digni=
fiedly sit apart from their attorneys in court, pretending to hold
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entation of facts, enabling categorical answers. In fact, there
is. no better method of getting at half-truths than througl
simple * yes-and-no ” answers. The hypothetical questions n:_-"
be likened to the letters that physicians receive from dis‘-"
patients, detailing their troubles and the causes that led to then
so imperfectly that no doctor upon such narrations alone can
prescribe. The physician must remember that in consideri =_':"'j:_:
this form of interrogation he must base his judgment whﬂr Iy
upon its statements, and not allow himself to be influenced i
his decision by oufside matters. If he cannot give an c-pi.n'.
upon the case thus summed up he should say so, and, as a 1
it is best to declare the unfairness of hypothetical questions in
general.  Sometimes they are so constructed that they had best
be answered by sections or not at all.

The attorney should insert the results of his expert’s per-
sonal examination of the patient. ' .'

Answers based upon hearing all the evidence in a case can
be more intelligently given, for there are multitudes of imports J.'_
matters the physician can observe and interpret which cannot be
adequately summed up. -

I have spoken of the injustice of excluding the narration
of subjective symptoms and what the patient said at the time of
the examination. The physician can give his opinion of the
condition of the patient at the time of the examination, and why
not, therefore, the details upon which that opinion is constructed |

Besides the exuviating process, mentioned in a previou:
chapter, as resorted to by lawyers sometimes, the physician must
be on the alert for a tricky combining of two of his previou
answers to elicit a contradictory third answer on his cross-
examination. In all cases questions should be fully under 'i'::".':'-.
before an answer is given. The probability of the plaintif
having been drilled to simulate, his medical lmow]edge, =-r-’:§f.
whether he has been influenced by suggestions should be con
sidered, as well as his intelligence and opportunities for learning

Often the question is asked if the manifestations of a spina























































































































































































