Opera minora: a collection of essays, articles, lectures and addresses from
1866 to 1882 inclusive / by Edward C. Seguin.

Contributors

Seguin, E. C. 1843-1898.
Francis A. Countway Library of Medicine

Publication/Creation
New York : G.P. Putnam's Sons, 1884.

Persistent URL

https://wellcomecollection.org/works/twahakrb

License and attribution

This material has been provided by This material has been provided by the
Francis A. Countway Library of Medicine, through the Medical Heritage
Library. The original may be consulted at the Francis A. Countway Library of
Medicine, Harvard Medical School. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

























id

i







5 L | L | 1 51 1iFy 15
1 - ilio s 0 T 1 Tt 0 2 oI ]
i I 1
5 1













OPERA MINORA,

THE USE OF THE THEREMOMETER IN CLINICAL
MEDICINE.*

BELIEVING that the matter may prove of interest, and that
the attention of practitioners may thus be called to a means of
diagnosis and prognosis not second in importance to any single
one hitherto employed, the following cases of pneumonia, ob-
served and treated in the New York Hospital during the month
of January, 1866, are given as illustrative of the application of
thermometry in disease ; together with an abstract of the highly
interesting and elaborate paper of Dr. L. Thomas, of Leipzg,
on the thermal phenomena of pneumonia. (* Ueber die Tem-
peratur Verhiltnisse bei croupodser Pneumonie,” Aichiv der
Heilkunde ; Bd. 'V, 8. 30-36.)

The cases are accompanied by a diagram, fac-simile of the
tables of ““Vital Signs ™ used at the bedside to make the daily
record of temperature, pulse-beats and respirations. This one
only differs from ours in that on it are represented the curves
for three cases, whereas usually but one case is put upon a
table. No further explanation of the diagram is necessary, ex-
cept to state that the heat is registered in decimal parts of de-
grees ; the pulse and respirations, of course, by whole numbers.

* from the Chicago Medical Jowrnal, May, 1866.—This article and the observa-
tions leading to it form the starting point of Medical Thermometry in the United
States.

The annexed table for recording vital sizns was designed by Dr. William II.
Draper and Dr. Seguin conjointly. At the time Dr. Seguin was senior assistant
in the medical department of the Hospital, and during the remainder of his serviee
(until Aug. 1, 1867) gave a great deal of his time to the thorough practice of ther-
mometry. It then became part of the hospital routine, and has so continued. It
may be safely claimed that medieal thermometry spread from this institution as a
focus.—R. W, A. i
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2 THERMOMETER IN CLINICAL MEDICINE.

Two observations are found in each daily column, one in the
morning made at 9.10 Ax., one for the latter part of the day
made at 4.15 P.3L

For want of space the cases are much abbreviated ; the phys-
ical examinations being nearly omitted. This may be justified
by stating that the diagnosis in each case was verified by the
attending physician, Dr. Wm. H. Draper, and that careful daily
examinations were made by Dr. J. Haven Emerson, the talented
house physician of the Hospital.

Case L—G., =t. 28. Steamship fireman.

Admitted Jan, 11th, 1866. Was taken ill on 6th with chill, pain in right
side, cte.

On admission, considerable febrile disturbance of rather low type; tongue
much coated, inclined to dry in middle; general condition fair. Physical ex-
amination reveals dullness, bronehial breathing and voice, and crepitant rile
over limits of right upper lobe; most marked in supra-spinous fossa. HEx-
pectoration characteristic.  Is ordered decubitus, an oiled-silk jacket, at
night a Dover’s powder, and

F. Palv. ipecac., .12
Lig. ammon. acetat., 120.
M. Cap. one tablespoonful q. 4. h,

Jan, 12, Consolidation progressing; expectoration thin, containing some
pure blood ; had epistaxis yesterday; tongue rather dryish and brown coated.
Ordered, Sherry wine, 180 cc., to be taken with milk; continue mixture,

Jan. 15. Defervescence occurred during last twenty-four hours, with a fall
of 3.5° C. (See table,) General Dironchitis has supervened, and masks the
physical signs in the affeeted lobe. Tongue 15 quite moist and cleaner. Stop
mixt.

Jan. 17. Quite convalescent. Ordered, continue wine and take quinine
sulph., .12 t. i. d.

Jan. 27. For a week has sat up and been about. Bronchitis is gone, and
he is discharged cured.

Case IT.—R. 8., @t. 26. BSeaman.
Admitted Jan. 16th, 1866, having been ill four days. Sickness began with
chill, pain in right side, fever and cough. %
On admission he presents all the objective signs of pneumonia, involving
the right lower lobe, in stage of red hepatization; expectoration rust-colored ;
general condition gond. Ordered, decubitus, and at night 1 e. ¢. of Squibl's
* lig. opii co., and the ipecac. mixture, as given above, every four hours.
An oiled silk jacket, lined with cotton, was applied over the chest.
Jan. 21. A small fall in the evening temperature indicates. the limitation
of the diseaze. "A pleuritic friction sound is heard at the angle of the scap-
ula. Cont. treatment.
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L]
Jan, 23. Yesterday complete defervescence did not oceur, because the in-

flammation extended to the upper lobe of same side; tympanitic dullness is
found over the angle of the scapula. Defervescence did oecur this A.m.  Yes-
terday, patient had a little epistaxis and diarrheea, which latter was checked
by suppos. opii, (.12) p. r.n.  Expectoration less colored, more abundant and
muco-puralent.  Cont. treatment.

Jan. 24.  Vital gsigns down to normal standard.

Jan. 1. Resolution took place rapidly; patient has been up for a few
days. Some dullness remains at apex and over lower lobe, and at the angle
of the scapula are still heard pleuritic friction sounds, some subcrepitant riiles
and broncho-vesicular breathing. '

Feb. 5. Patient is discharged, cured.

Casg III.—8., ®t. 19. Coal-passer on steamship.

Admitted Jan. 25th, 1866, Illness began on 21st with chill, pain at lower
ribs of right side, cough and fever,

On admission there is much pain, great febrile movement and dyspneea;
expectoration rust-colored, very characteristic ; patient presents all the physical
signs of inflammation involving the right upper lobe.  General condition excel-
lent, except previous malarial poisoning. Ordered, an oiled-silk jacket, a
hypodermic injection of morphia (.60 of Magendie’s sol.) and the mixture used
in the cases above, in the same doses.  Decubitus,

Jan. 27, There is complete hepatization of affected lobe. Defervescence
occurred during last twelve hours, with a fall of 3.7° C. Had epistaxis yester-
day. Continue treatment.

Jan. 29. Suberepitant rile (rile crepitant redux) is heard over upper lobe;
expectoration muco-purulent, hardly at all colored ; no fever. Stop mixture.

February. Patient convalesced very rapidly, and only remains in the hos-
pital for the treatment of a malarial element.

In a few words these three cases may be summed up.

But first, the word “defervescence” used in these histories
and in the abstract below needs definition. It is new to Ameri-
can medical literature, having first been used by the learned
professors of the German schools, to express in one word the
cessation or subsidence of the febrile phenomena of disease. It
has been very recently adopted in England, and finds a prominent
place, as well as the entire subject of thermometry, in Aitken’s
“Secience and Art of Medicine.”

In reading the cases and looking over the table of vital signs,
the first thing to be remarked is, at what a late period of the
disease the patients were. received ; the most recent on the
fourth day. This, however, is a difficulty which attends all in-
vestigations made upon hospital subjects; but, fortunately, in
other places the disease has been studied so early as to deter-
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THERMOMETER IN CLINICAL MEDICINE. 5

mine very conclusively that the inerease of fever is rapid, and
that a very high temperature may be expscted within the first
twelve hours. In cases L and IIL, which were typical of simple
acute inflammation of one lobe, the temperature, high at the
beginning of the observation, continued to rise, or did not fall
except in so far as the regular morning remissions were con-
cerned, until a certain point of the disease had been reached,
the ninth day in one case and the fifth in the other, and not till
the aseending pathological changes had been wrought; in other
words, not until hepatization of the implicated lobe was fully
established. This fall in heat, pulse and respiratory move-
ments (defervescence) was complete in case IIL., the thermometer
never again rising above 37° C. In case L, the same was true,
with the exeeption of a single moderate elevation in the even-
ing of the tenth day. Case II. was remarkable for the low in-
tensity of the fever. The defervescence was partially effected
on the ninth and tenth days, but during the evening of the lat-
ter an alarming inerease of 1.75° C. led us to suspeet that the dis-
ease had invaded a second lobe, when it will be noticed that the
pulse and respirations (80 and 30 respectively) gave no warning.
Physical examination showed that the thermometer was right.
The next morning defervescence occurred fully and finally in the
course of two days. It may also be seen how aceurately the es-
timation of the heat determines the cessation of ascending path-
ological changes, and marks the beginning of those processes by
which the vital actions restore the parts affected, and the system
generally, to a state of health. That the third period of pneu-
monia is a resolution, is confirmed by the fact that, in normal
cases, the temperature never rises above 37.25° C. after hepati-
zation is complete. Were it true that this disease ends by a
suppurative stage, the thermometer would doubtless remain
high until the process was completed.

In these two points the diagnosis of disease and of complica-
tions, and reliability as an element of prognosis, lies the great
value of this means of observation. To go into all the facts
necessary to sustain these positions would require more space
than ean be allowed to a hospital report intended simply to eall
attention to, and invite trial of, the matter in question. Suffice
it to say, that Prof. Wunderlich, of Leipzig, has, with others,
so thoroughly investigated the subject before giving it to the
profession, that he made no less than half a million careful ob-
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servations, and ascertained the temperature-variations of nearly
all diseases so accurately that his pupils ean, by merely looking
at the diagrammatic record of a case, almost always correctly
diagnosticate the disease without having seen the patient or
heard of any other symptoms. He and many other leading phy-
sicians make constant use of the thermometer in private prac-
tice. The limited trial made in this hospital has not at all
lowered the expectations raised by reading the published aec-
counts ; in many cases a diagnosis has been arrived at, and a
complication detected long before the other objective signs would
have enabled us so to do. More especially are the distinetions
of fevers into the great types of typhus, typhoid, remittent and
intermittent, clearly indicated and not to be mistaken. A last
point urged is, that the surface heat, as measured in the axilla,
is not liable to variations from the nervous, emotional causes
which render the pulse and respiration so very changeable and
unreliable. Being the direct result of the molecular changes
produced by pyrexia (although the precise relation of the degree
of heat to the amount and proportions of the substances result-
ing from retrograde metamorphosis is not yet ascertained), it
cannot be immediately affected by causes acting through the
senses, which so disturb other objective signs, for instance, the
sudden arrival of the physician, of a friend, of news, the move-
ments frequently necessary to the comfort of the patient, or to
facilitate examination, ete.

The whole matter of the utility of mediecal thermnmetrjr is
founded upon the fact, that the normal temperature of the
human body is invariably fixed within certain limits. Very
numerous observations by competent observers have determined
this. The following are those of Prof. Traube, of Berlin, the
average of many studies of healthy adults at ﬁxed periods of
the day, taken in axilla :

36.8° C.,, 98.24° F. at T a.m

37.0° C.,, 958.69° F. at 10 a.m. After breakfast.
37.0° C,, 98.65° F. at 1 p.m

37.1° C.,, 98.78° F. at 5 p.m. After dinner.
36.8° C., 98.24° F. at 7 pr.m

As to daily practice with the thermometer, the instrunient
should be an accurately made one, perfect in every respect.
Those used abroad (not at present to be had in this country) are
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graduated to fifths and tenths of degrees, and should be pre-
ferred. However, one gradunated to degrees only will suffice, if
greater care be exercised in reading off the mercury, and a
practiced eye may even estimate one-eighth of a degree Centi-
grade on such a scale. In all cases the thermometer should
have an outer glass casing, to protect it from injury and external
influences.

The bulb is to be inserted in the axilla, just beneath the fold
of the pectoralis major muscle, not too deeply, the forearm of
that side carried across the chest, and the elbow secured by an
assistant, or by the patient’s other hand. It is left in sifu,
carefully isolated from all clothing, and in perfect contact with
the skin, for eight, or even ten minutes, being looked at three
or four times, the last two determining whether the column of
mereury has ceased to rise; the degree (and fraction) is then
read off and registered. While waiting, the physician has time
to count and record the pulse and respirations, and even to pro-
ceed with many other points of investigation. If time be pre-
cious, the bulb may previously be heated about to the expected
heat and then inserted, when three or five minutes will be
enonugh for a correct estimate. With the exception of the anus,
the axilla is found to be the most reliable locality for the pur-
pose.

ABSTBACT OF PROF. L. THOMAS' PAPER.

Early observations :
49.2° C., 102.5° F. observed 4 hours after first symptoms.
40.5° C., 104.9° F. 5 9 ! g
40.2° C., 104.4° F, i€ 12 € &
4{}-6'} C" 105+13 F' ik 23 (13 L1
41.0° C., 105.8° F. R € i
41.4° C.. 106.5° F. e 24 4 L

Variations of temperature in vegular cases :

Minimum in morning, maximum in afterncon, and again after
midnight a decrease.

Types of fever :

1st. In no case purely continued.
2d. Some cases with small differences between the morning
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and evening measurements (0.25° C.'to 0.28° C.) have very sel-
dom been observed, and only for a single day.

3d. In the vast majority of .cases the differences amounted
1o 0.5° C. to 1.2° C.

4th. More than onee differences of 1.4° C. have been noted.

th. A few cases in which almost complete remissions
ocecurred.

The highest point of fever may be known by an extraordi-
nary elevation, or by a great fall in the temperature, compared
with preceding observations.

The fermination of the fever (defervescence) generally oceurs
within forty-eight hours, the temperature sinking to the normal
standard. The days of defervescence have been carefully noted.

46 CASES BY THOMAS, 107 CASES BY ZIEMSSEN.
Days. 2 Cases, Days., Cases,
o3 | e St S e oy T 2l (i}
17 1 S A R e e LI b 1 G2 1T ad ey
e R B S e £ [ 1 T B S ety i
L s o e i | DL {171 Tl o P R LR e o L al
LG e et o Gy Gth . . B
e e ] il | -
8th . 4 Bt st 4
Oth 0 T 0
10th . 2 : b7 AR 3

| 13th . 3

Thus out of a total of 153 cases, 45 turned on the seventh day
and 42 on the fifth. Ziemssen states that in cases in which more
than one lobe is involved, the defervescence is likely to be put
off until the eleventh or thirteenth day. Thomas is, however,
inclinded to doubt this, for in 18 of his eases, in which more than
one lobe was affected, he observed but two in which the pyrexia
did not subside by the seventh day ; and those on the tenth.

Defervescence is affected by the lobes as follows :

Right upper lobe—1 on second day; 4 on seventh; 1 on'eighth.

Right lower lobe—2 on fourth; 4 on fifth; 2 on sixth; 1 each
on seventh, eichth and tenth.

Left lower lobe—1 on second ; 5 on third; 2 on fourth; 6 on
fifth ; 1 on eighth. '
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ON THE SUBCUTANEOUS USE OF SULPHATE OF
QUININE IN CASES OF MALARIAL NEURALGIA.*

The following cases are taken from the Medical Case Book of
the New York Hospital, to illustrate the effect of quinine in-
jected hypodermieally over the seat of pain In neuralgias due to
blood poisoning by malaria. Previous to December, 1866, all
such cases had been treated by means of quinine and iron, given
internally, and blisters put over the affected part. The success
of this, the ordinary plan of treatment, as may be seen in cases
I, IL. and VI, was hardly satisfactory. From three weeks to
three months seems to have been the usual time of hospital
residence.

The first case related had already been under treatment for
five weeks, without benefit, when Dr. Wm. H. Draper, the at-
tending physician on duty, directed the injection of quinia in
the manner described. . The success obtained exceeded our most
sanguine expectations; in four days the pain was relieved, and
in fonr more a complete and permanent cure was effected. Thir-
teen injections, of 1.15 cc. each, had been employed; some
swelling, induration and tenderness remained where the medi-
cine had been introduced, but these soon disappeared.

The solution employed was the one that for more than two
months we had been using hypodermiecally in cases of malarial
fever, and was made according to the formula on page 15.

The injections were given in the following manner: A fold of
skin being taken up and firmly held between the thumb and fore-
finger of the left hand, the point of the syringe was introduced
at the top of the fold, where a partial anmsthesia had been in-
duced by the pressure; the needle being put in its full length,
the solution was forced in gradually as the needle was with-
drawn, so as to throw the injection as much as possible into the
track of the wound, and to cause the least rupture of the sur-
rounding connective tissue. After taking out the needle, a
little circular friction was generally used, with the view of as-

* From the New ¥York Medical Jﬂuﬂu;f, August, 1867,
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gisting the absorption. The slight hemorrhage sometimes fol-
lowing the operation was easily controlled by finger pressure.

The immediate effect of such an injection is a pretty severe
burning pain being felt in the part, due, most probably, to the
acid and irritating property of the solution. This pain usually
passes off within twenty minutes.

Within two hours of the depositing of the injection under the
skin, some swelling and induration of the part begin to show
themselves, without heat or redness, and apparently owing to
the oceurrence of a fibrinous exudation. Usually, in the course
of a day, this induration reaches its maximum, and afterwards
decreases slowly, and disappears within the fortnight. Some-
times, in delicate tissues or when the injection has been given
hastily, some degree of ecchymosis makes its appearance in the
course of two days. Later, the therapeutic effect of the medi-
cation shows itself in the arrest of the pain and hyperesthesia,
followed in some instances by slight though distinet anses-
thesia. No abscess or other unpleasant consequence had fol-
lowed any of the seventy-eight injections used in these six cases.

The modus operandi of the hypodermie injections of quinia may
be said to be threefold. 1st. By absorption of the drug into the
general circulation, whereby it obtains its specific effect, tending
to the removal of the cause of the neuralgia. 2d. By the direct
therapeutical action of the quinia on the nerves and cellular ele-
ments of the part affected. 3d. By pressure; a purely mechan-
ical effect of considerable importance, due to the large quantity
of fluid used and to the amount of exudation thrown out.

CaseE L.—A., =t. 30. A seaman.

Admitted November 5, 1866. Has had intermittent fever (contracted in
Aspinwall) more or less for four weeks; last chill being on the Gth inst. Has
suffered from pain over spleen; evidently a neuralgia affecting the lower in-
tercostal nerves. The spleen itself is a little enlarged, and tender under press-
ure. Patient is considerably eachectic. Quinia and chalybeates ordered.
Locally, dry cups, tinc. iodine, and Dlister applied. Dee. 13. Has had no
chills, but neuralgia is about as severe as at time of admiszion. Ordered a
pill of quinim sulphat., .12; and bellad. extract., .015; to be taken thrice
daily.

Dee. 19.  Pain is no less; sharp and nearly constant in left hypochondriac
region. Stop pills; continue quiniz sulph., .12 ter in die, and the iron.
Ordered loeal injections of 1.15 ce. solution of quinie, nizht and morning.
Dee. 23. No pain to-day. Continued one injection o day. Dee. 28. Stop in-
jections, as pain has not returned. Continue internal treatment. Jan. 7.
Patient is discharged cured.
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Case IL—M., =t. 20. A seaman. :

Admitted Nov. 2, 1866. During the last two months patient had quotidian
intermittent fever, contracted in Aspinwall.

From the first had more or less pain over the region of the spleen, running
towards the epigastrium; of late the pain has been guite severe. Patient is
cachectic and weak. Ordered quiniain sufficient doses to arrest ehills; the
citrate of iron, together with good food, and 250. ce. sherry wine. Nov. 19.
There is much general improvement, but pain in left side is about the same.
Bpleen is badly enlarged. Ordered a blister locally. Stop quinia, but continue
iron. Dee. 12. Blister has been repeated, but pain remains the same; ordered
an injection of quinia, 1.15 ce., injected over seat of pain twice a day.
Dec. 15. Neuralgia is gone from the side, but patient is seized with a severe
hemicrania of left side. Continued injections and the iron; ordered quinia,
.12, ter in die. Dec. 20. Injections were now given in shoulder, near
neck. Dec. 28. Hemicrania well; no return of pleurodynia, and no chills.
Stop injections. March 2, 1867, Patient has remained, on account of sore
throat and conjunctivitis. Is to-day discharged, cured.

Casg III.—C., ®t. 31. A seaman.

Admitted February 1st, 1867. Patient eight months ago had a severe at-
tack’of intermittent fever. He contracted a diarrhea at Aspinwall, one
month ago. Soon after, he began to complain of a severe paroxysmal
pain in the epigastrium.

On admission, the diarrheea has ceased, but the tenderness and pain econ-
tinue in the skin over the upper part of the abdomen. There is also a de-
cided tenderness developed by pressure on the sixth and seventh dorsal ver-
tebree.  Feb. 3d. Ordered 2.2 ce. of solution of quinia injected in epigas-
trium. As patient is decidedly cachectic, he takes bark and iron, with quinia,
12, ter in die. Feb. 8th. Yesterday, neuralgia had ceased; the injection
is reduced to 1.15 ce.  Feb. 11th. Has no pain; stop injections, but continue
internal remedies. March 2d. Is now well. Some induration still remains
where injections were put in. Discharged, cured.

Case IV.—Bame patient. Re-admitted April 12th.

He went back to Aspinwall, and, three weeks ago, the pleurodynia returned,
locating in the epigastrium, and cntire right side of chest, up to clavicle. Pa-
tient is quite cachectic, but spleen is only a trifle large, and the liver normal in
size, The pain is rather worse at night, but there is no febrile movement.
Ordered calomel, .60, followed by 30. ce. ol. ricini.  April 14th. Ordered
quinia, .12, ter in die, and mixture of bark and iron. Also a hypodermic
injection of quinia, .25 (2.2 ec.), every morning, over seat of pain. April 16th.
Pain has ceased ; continued treatment. May 4th. Patient has had no return
of [pain.  Subsequent to the arrest of the nmeuralgia he had an attack of
dysentery and one of gout; both easily mastered. Is to-day discharged,
cured.

Case V.—85., wmt. 32. A seaman.
Admitted April 10th, 1867. Patient comes from a southern port. Has had
no attack of malarial fever. For last three months has suffered from severe
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pain in the right side of back, running up to the shoulder. The liver is
slightly enlarged; there is no pleurisy. General condition good. Ordered
house mixture of bark and iron, and an injection of 2.2 ce. solution of
quinia, each morning, about angle of scapula. April 30th. Hypodermics
stopped. Patient has none of his pain. A stitch is occasionally felt in
various parts of his chest. May 3d. Is discharged, cured.

Case VI.—S., ®t. 46. A seaman. :

Admitted April 23d, 1867. About five wecks ago, patient had quotidian
intermittent, which was contracted in a southern port. He had only a few
paroxysms, when there appeared a sciatica of the left thigh, which has con-
tinued till now. Patient states that he never has had any rheumatism; but,
that, one year ago, he had a severe attack of Aspinwall fever.

[In August, 1863, this same man was received into the house, with a similar
gciatica, contracted in the same way, which resisted the ordinary anti-rheu-
matie treatment for three months (by means of colchicum, iodide of potassinm
and blisters), and finally yiclded to quinia and iren, given internally.]

Patient is ordered the mist. ferri et cinchons of the house, and hypodermie
injections of quinia, .25, in morning, over course of left sciatic nerve, be-
ginning above. May 1st. Almost no pain in thigh. Patient complains of
anmsthesia along course of nerve below injection; some pain remains below
knee; continue treatment. May 4th. No more injections since yesterday;
neuralgia is substantially cured; continue tonics. May 7th. Complains of
some pain in right sciatic nerve. May 13th. Had two injections of 2.2 cc.
over right nerve, and pain ceased. To-day sent out cured.

In looking over these cases, some instructive points are seen.
No doubt can be reasonably entertained as to their nature, with-
out calling into question the existence of the class of malarial
neuralgias. These men were all seamen of the southern trade,
some going as far as Aspinwall; they all suffered from remittent
or intermittent fevers before the onset of the pain; in every one
the malarial eachexia was present; they were all, with one ex-
ception (Case IV.), free from the rheumatic taint; in all but
Case VI. the disease affected the branches of the intercostal
nerves, the lower ones by preference ; and in these cases careful
examination failed to reveal pleuritic effusion or friction sound.
In all instances there was a marked hypermsthesia of the integu-
ments of the seat of the pain; in none anmsthesia. In only two
cases (ITL and I'V.) was tenderness found over the spinal process-
es, corresponding to the origin of the involved nerves (apophysal
point of Trousseau). In Case II. a complete metastasis oceurred
from the left hypochondriac region to the left side of the head
and face; and in Case VI. from the left to the right sciatic
nerve. In none of these cases was the pain intermittent, nor






ON TREATMENT OF MALARIAL, FEVERS BY THE
SUBCUTANEOUS USE OF THE SULPHATE OF
QUININE.*

QuiNia seems first to have been subeutaneously employed by
Dr. Chasseaud, of Smyrna, who in 1862 reported one hundred and
fifty cases of malarial fever thus successfully treated. He claimed
greater rapidity of action and economy in the use of a costly
medicament as the advantages of the new plan. About the same
time a similar attempt was made in France by Goudas,t who
published fifteen cases, and Moore § used Chasseaud’s method in
India. During the winter of 1864-5, Dr. Maury § treated some
twenty-five cases of intermittent fever in the rebel hospital at
Greenville, Alabama. TIn 1865 Mr. Craith, | of Smyrna, contintied
to give quinia hypodermiecally with flattering and constant success,
while Desvigne in France, Eulenberg ¥ and Lorent™ in Ger-
many, were making some few successful experiments.

This method was first tried in the New York Hospital by Dr.
G. M. Smith, the attending physician then on duty, in a case of
congestive remittent fever, during September, 1866. It has since
been applied to ,all varieties of malarial fever, and may now be
said to be a part of the regular practice of the house.

The solution of sulphate of quinia used in the hospital is made
according to the following formula :

Take of subsulphate of quinia, 4.; dilute sulphuric acid,
2.4 ce.; distilled water, 31. ce. Mix. Make a solution and filter
with the greatest care.

#From the N. Y. Medical Journal, December, 1867. The material for this
and the preceding essay was collected by the author while House Physician of the
New York Hospital, 1866-7. [R. W. A.]

t L' Undon Médicale, 1862, 1 Lancet, August 1, 1863,

& American Jowrnal of Medical Sciences, Oct., 1866, p. 371.

| Letter to Med. Chir. Society of London, December, 1865.

% Die Hypodermatische Injection der Arzneimittel, ete, Berlin, 1862,

## Die Hypodermatischen Injectionen nach clinisehen Erfahrungen. Leipzig,
1865,
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2.2 ce. of this are equal to .25 of quinia.

Or the solution may be varied by the addition of .25 or .36
of sulphate of morphia, which combination renders the injection
less painful.

The mode of giving an injection of this solution by means
of an ordinary hypodermie syringe, has been fully detailed on
page 10.%

At first less acid was used, for fear of causing 1mtﬂ.tlnn but it
was soon discovered that the real causes of 1b3:‘:&$&. were the un-
dissolved crystals of quinia and the particles of dust which im-
perfect elosing of the bottle allowed to drop into the fluid. It
was also found that an excess of acid removed the most fertile
source of danger, while it but slightly increased the pain of ad-
ministration. In reality, there is but little more aecid in the
above formula than in Moore's, for he used twelve drops of the
pure acid to dissolve 2. of quinia in 16. ce. of water. Dr. Maury,
of Alabama, employed a solution, 4. ce. of which contained .50 of
the salt.

TFrom the fact of sailors being received into this institution
as patients, malarial fevers form a large part of the practice of
the house. These cases come in mostly from the various ports
of our own Atlantiec and Gulf coasts, and from Cuba, the West
Indies, Mexico, and Central America. In many of these ports
(Aspinwall, Mobile, and Wilmington being the worst) the poison
is most intense, and produces not only severe attacks of fever
proper, but also deep and long-continued cachexia. Congestive
cases come in during the summer and autumn from the three
above-named places, a,nd are of a very fatal character. These pe-
culiarities of the fever necessitate the exhibition of much larger
doses of the anti-periodic medicine than are nsual in Northern
practice. Besides the amount of quinia required for the break-
ing of the attack, the prolonged use of small doses combined
with iron is resorted to, in order to correct the cachexia.

The usunal treatment of these cases has been as follows for
the past few years :

A simple intermittent of the tertian type was cut short by the
giving of three doses of .30 of quinia two hours apart, and
so caleulated that the same interval of time should intervene
between the last dose and the expected chill.

# New York Medical Journal, August, 1857, p. 405,
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A quotidian usually required four such doses given in a sim-
ilar manner. In both forms, subsequently to the stoppage of
chills, some .36 of quinia were given daily, together with some
form of iron;* on the seventh, fourteenth, and twenty-first
days (counting from date of last paroxysm) .30 extra were ex-
hibited about two or three hours previous to the chill time.

Simple remittent fever was treated by means of .12 doses
of quinia given every two hours until the headache became
very severe or the fever ceased. In many cases the medicine
could be continued for twenty-four or forty-eight hours, when .
the force of the fever being broken, the doses were gradually
reduced until, in convalescence, .12 three times a day, combined
with a chalybeate, were ordered, and continuned up to complete
recovery. Severe cases, simple, or tending to the congestive
form, were treated by hourly doses of .12 or .30 pushed until
cinchonism became apparent. Of course, it is understood that
- this account only relates to the quinia, its mode of adminis-
tration, and quantity employed, making no mention of the
numerous other means resorted to, such as purgatives, loeal
applications, stimulants, and food.

When it was decided to use the hypodermic method it became
necessary to work out rules for giving the remedy, both as to
time and quantity, no explicit directions being found in any of
the published accounts at hand. One single statement there was
to serve as guide, that .06 of quinia under the skin was equiv-
alent to .30 or .36 by the mouth, (Moore). In the course of a
few experiments it was discovered that this was far too high
an estimate, at any rate for the class of cases coming from the
South. It was observed that .25 of the medicine were needed
to break an attack of tertian fever, and that fully .50 were re-
quired for a quotidian. In congestive cases, of course, the
amount injected varied according to the severity of the attack,
and it was always given upon the estimate that .06 subcutane-
ously equaled .25 by the mouth. By following the experience
gained while giving mouth-doses, the injections were at the first
given two hours before the time of the expected paroxysm, and
this was found so sueccessful that the rule is now invariably fol-

# The “black mixture,” so much used in the hospital as a tonie, is made ae-
cording to the following formula : Ferri ammon. ecitrat., 1. ; tinet. cinchon. co.,
81,ce.; aque, 95. ce.. M. 15, ce. at a dose,

2
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lowed. Where two injectionis were required, if there was time
to spare, .25 were given four and the other dose two hours be-
fore the expected chill. If the time was too short, both injec-
tions were given at once.

The following histories will illustrate the working of the
method in intermittent fever:

Case I.—B——, a seaman, wt. 28, admitted June 22, 1867. Comes from
Florida and has had quotidian chills for eight days; paroxysms at noon, re-
tarding a little. On admission is rather feeble. June 23.—To-day had a
" hypodermic injection at 10 .. (.23), but at 1 2. had a severe ehill.
24th.—Xo chill to-day. This morning had .25 at 10: A, and the same
at 11 a.x.  Ordered mist. ferri et cinchon. of house, 13. ce. thrice daily.
July 1.—Yesterday had .25 under the skin at 11 A.m. No chill. Continue
mist. ferri. 8d.—Is sent out well.

Case IT.—V. , A seaman, @t. 19, received July 17. Comes from Savan-
nah and has had an attack of tertian ague twelve days. Last chill ocenrred
at 4 o'clock por, yesterday. General condition is fair; bowels are open.
July 19.—Yesterday had .25 of quinia under skin at 1 p.a (as chills antici-
pate a little), and had no paroxysm. Ordered mist. ferri et einchon., 15. ee.
thrice daily, and as there is some cachexia, quin. sulph. .12 thrice daily.
24th.—Yesterday being weekly anniversary of chill, had .25 subeutancously
~at 1 p.o. Is much improved in appearance and has had no chills. Diseharged
cured.

Case IIL —W——, a seaman, @f. 22, admitted April 23, 1867. Patient has
had a quartan intermittent fever contracted in East Indies, fifteen months, off
aned on.  Has never been free from chills for more than six weeks at one time.
He states that from the first every chill has been accompanied by a erop of net-
tle-rashi.  On admission, general condition is pretty good, though the spleen is
a little enlarged.  On 21st had asevere chill at 3 poa. April 25.—Yesterday,
at 3.30 r.ar, had a severe chill. About twenty minutes before attaclk he
called attention to an cruption, clearly of urticaria, covering the entire body,
and causing intense itching and burning. His pulse was then accelerated and
the axilla heat was about 39.5" C. To-day takes quin. sulphatis, .12, thrice
daily, and the touic iron and einchon, mixture. 28th.—Yesterday had quinia,
25, hypodermically at 11 A.at. and 1 e, but chill oceurred about 5 o'clock,
accompanied, as usual, by nettle-rash. Continue small mouth-doses and
mist. in interval. May 1.—Had injections of .25 at 10 A, 12 ., and
2 r.ow yesterday, and escaped chill. Continue tonie treatment. May 206.—
Patient has had no return of chills. Had quinia, .25, on anniversary days
(May 4, 11, 18 and 25,) and has kept up black mixture. Region of spleen has
been oceasionally painted with tr. iodine. Since 14th inst. has also taken
a little of Fowler's solution. 27th.—Is discharged at request, nearly well.

These three cases give a correct idea of the general manage-
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ment of the common intermittents. Tn many instances no quinia
was given after the last chill, excepting the .25 on anniversary
days, thus making an immense saving in the use of the medicine,
not more being employed in the entire course of many cases
than was formerly needed to avoid a single paroxysm. TUp to
August 6, thirty-five such cases have been treated with perfect
suceess. '

In the remittent form, the experience is small and not satisfac-
tory. In two cases, from one to four injections were given in
the remissions, but with little effect on the fever, while the num-
ber of injections caused considerable annoyance to the patients.
Although the experiment has not been repeated in the hospital,
yet farther trials should ecertainly be made, when a time and
mode of giving the medicine may be found which shall lead to
success.

In about ten congestive cases the results have been satisfac-
tory, though, as usual, the mortality has been very great. In only
one or two cases have the injections been used alone, being
usually employed as an accessory to the ordinary treatment of
quinia and whiskey given by the mouth. The following case,
reported at the time by Dr. H. D. Bulkley* (the treatment of
which was personally attended to by the writer), is an interest-
ing one, and is worth reproducing here as illustrative of the new
method :

“—- a stont, well-developed sailor, forty-four years of age, was brought
into the hospital at 8 A.x., October 8, in a state of collapse from a chill the
night before, from which he had not rallied. His skin was eold and clammy;
pulze could not be felt at the wrist ; eonsiderable dyspnoaa and anxiety, with
some laryngeal hoarseness ; tongue slightly coated, white, pale, and quite
cold. He was conscious and rational, but could only speak in a whisper, and
there was great thirst. As the stomach was not irvitable, 15. ce. of whiskey
was given every half hour, and ice to allay the thirst. The treatment
was commenced by a stimulating enema, dry cups to chest, and sinapisms to
the nape of the neck and legs ; and to avoid irritating the stomach, and for
speedier effect, quinine in solution was injected under the integument of the
upper part of the chest—.23 at 8.20, 9.20, and 11 A.m., and 1, 2, and 3 par
and about the middle of the day three doses of .80 each were given by the
mouth at intervals of half an hour; but as this disturbed the stomach it was
discontinued. In the afternoon dry cups were again applied. the use of
stimulants being continued. At 4.30 and 6 p.v. the hypodermic injections

* New York Medical Reeord. Vol. 1, p. 489.
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were again given. At 8 P.ML quinine was given by the mouth, .50 every hour.
The amount of quinine given hypodermically from 8.20 A.a. to 6 P, was
therefore in all 2.15, estimated to be equivalent in therapeutic value to a little
over 8. by the mouth.

“At 3 the next morning (October 9), at the end of nineteen hours, his
pulse was perceptible, and he became comfortably warm. His voice was now
stronger, but it, as well as the Dbreathing, indicated larnygeal trouble.
Nothing abmormal, however, could be seén in the throat, nor could anything
be felt by the finger. The quinine was continued every hour, and the whis-
key reduced to 13. ec. every hour, and beef-tea ordered freely during the day.
At 8 o he had fully rallied, though there was considerable dyspneea and
restlessness, and quinine was reduced to .30 every two hours. In thirty-six
hours the patient had taken 215 hypodermically and 12. by mouth of
‘quinine, estimated to be equal in therapeutic value to 15.5 of the salt. He
progressed favorably until the 14th (five days), reaction having been fully
cstablished ; and both the quinine and whiskey having been reduced in
quantity. Ecchymozis had taken place at one or two peints where the in-
jeetions had been made. Oxn that day, however, he became worse. Obscure
symptoms occurred, made up of laryngeal obstruction and pulmonary and
cerebral congestion.  Stimulants and quinine were now stopped, and 60. to
90. ce. of Llood taken from the nape of the neck. At midnight he became
quite restless, and persisted in rising to have a stool near the bed, refusing
to use the bed-pan, when he almost instantly sank back and died, apparently
from syncope. No autopsy could be obtained.™

This patient was undoubtedly saved from death during the
algid period by the quinia, and he only died from the effects of
the secondary disorganization of the blood so common after
severe attacks of the fever. It is noteworthy that he never had
a symptom of cinchonism.

In conclusion, a word as to certain consequences likely to
result locally from the injections. Abscesses and phlegmonoid
swellings have been observed in the hospital. In all, out of a
very large number of injections (one patient receiving over one
hundred), only six abscesses oceurred, and not one of-these after
the middle of last January. In each instance the result was
attributable to the introduction of insoluble particles along with
the fluid. Maury reports two abscesses out of twenty-five cases,
and Moore the same number out of thirty. When trouble
was about to ensue, the swelling normally consequent upon the
injection incressed after the second day, and redness, together
with a beating pain, were noted. The centre of the swelling
was usually soft from the first, and at that place the pointing
of the pus occurred. These phlegmons were first poulticed
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THE HYPODERMIC INJECTION OF QUININE.*

To THE Eprmor oF THE Mgbpicar. REcorp.

Sir: In your issue of August 1st, 1870, there appeared a letter
from Dr. Stephen Rogers, in which that gentleman dwells upon
the danger attending the hypodermic use of the sulphate of
quinia. The doctor speaks of the physicians of the New York
Hospital as having expressed opinions upon the subject. I must
confess that I have failed to find in the medical journals any
communication touching this matter, by any of the six gentle-
men of the medical staff of that institution. However, on read-
ing Dr. Rogers’s paper in the * Transactions of the American
Mediecal Association, for 1869,” I find that he refers to reports
published by me in the New York Medical Journal.t It may be
proper to state that these reports were in no wise nspired by any
of the attending physicians of the New York Hospital, and that
no one but myself is responsible for any opinion or statement
therein put forth. There are many points in Dr. Rogers’s paper
which might eall for eriticism ; but my object is simply to state
certain facts and opinions expressed by men experienced in the
almost daily use of hypodermie injections of quinia, bearing upon
the main point at issue, viz.: the supposed danger of acid solu-
tions used hypodermically. This is, it strikes me, a matter of
importance in the whole field of hypodermic medication, and it
is important to know if there be any evidence proving that a
moderately acid solution, thrown under the skin, causes abscess,
tetanus, cr other grave disturbances. I may here state that not
one word in the doctor’s letter, or in his paper in the * Transaec-
tions of the American Medical Association,” 1869, indicates that
he has ever given a single hypodermie injection of quinia! How
far this circumstance gualifies Dr. Rogers to sit in judgment
upon the question at issue, I leave to the readers of the Record.

A case of tetanus occurring after a hypodermic injection of

# From the New York Medical Kecord of Oct, 15th, 1870
+ On the Subzutanecous Use of Sulphate of Quinia in Cases of Malarial Neu-
ralgia, — New York Medical Jowrnal, August, 1867,

On the Treatment of Malarial Fevers by the Subeutaneous use of the Sulphate
of Quinis. —New York Medical Jowrnal, Dec., 1867,
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quinia, related by Dr. Sale in the New Ovleans Medical Jowrnal,
is referred to by Dr. Rogers, and the post lioc ergo propter hoc in-
dorsed. We are not afforded proof that no nerve was wounded
in administering the injection ; that no solid particles (crystals
of quinia or foreign bodies) enterved the subentaneous connective
tissue ; nor that the climatic conditions were unfavorable to the
development of the neurosis—all points, in my opinion, worthy
of investigation before deciding that the tetanus was “ produced
by the administration of quinia hypodermically,”

The report of the committee of the Royal Medical and Chi-
rurgical Society * is most unsatisfactory, and fails to meet the
requirements of modern experimental physiology. The com-
mittee do advise against the use of acid or strongly alkaline
solutions ; while nothing in their report appears to show that a
well-made acid solution produces inflammation. The abscess
which they had to treat, after an injection of quinia, was pro-
voked by the introduction of 30 ce. (!) of solution into the
areolar tissue. Nowhere do they refer to the necessity of care-
fully filtering solutions, or to peculiar care in the cleansing of
the syringe. Those who first employed the method—Chasseaud,
Moore, Desvigne—were unfortunately obliged to use very imper-
feet syringes, or even to introduce the solution of quinia through
an incision; consequently, the local troubles which they had
to deal with eannot rightfully be brought into this inquiry.

Now for the opinion of more recent writers on the subject.
Chas. Hunter ( Lancef, 1863, vol. ii., p. 444), speaking of hypoder-
mic injections of quinia, says : * But is there no fear of abscess
or diffuse inflammation following the puncture ? So frequently
have I asked the question, that I may take the present oppor-
tunity to reply : No, certainly not.” He then speaks of various
precautions to be observed in attempting this method, and adds,
without giving any facts to support his position : “ To employ a fluid
otherwise than neutral would also irritate. True, some fluids
cannot be made perfectly neutral, but so nearly so that no irri-
tation occurs.” The difference between a nearly neutral and a
slightly acid fluid is rather difficult to ascertain, I imagine. An
even greater authority, probably the best writer and experimenter
on hypodermic medication, A. Eulenberg, is even more explicit
in his statement.t On page 40 he states that he has never seen

* Medieo-Clirurg., Trans., 1867,
$ Die Hypodermatische Injection der Arzneimittel, n. s. w., Berlin, 1867,
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loeal inflammatory trouble follow hypodermie injection of quinia
in his own practice ; adding, that in the practice of a colleague,
a swelling, at first painful, lasting one month, ensued after the
injection of a “ turbid > solution. And yet Dr. Eulenberg’s for-
mula is so like that of the New York Hospital that it must be
startling to one who sees in dilute sulphurie acid a fertile canse
of abscess, tetanus, ete. Eulenberg directs quinim sulph. 4.;
acid sulph. dil. q. s.; aque distil. 31. ec.; to be mixed and filtered.
How far the q. s. in this solution differs from the 2.5 ce. in that
used at the New York Hc}spltu.l I leave to pharmaceutists to
determine.

In the New York Hospital, quinia was first used hypoder-
mically in Sept., 1866, and this “ abuse ” of quinia was continued
until the breaking np of the institution in Feb., 1870. At first,
all cases treated in this way were recorded with eare ; but dur-
ing the last two years of this period hypodermic injections were
looked upon so much as a matter of routine, that, although very
frequently employed, there are but few cases entered in the case-
books of the hospital.

I take the present Gppﬂrtumt} of saying, that to Dr. W. Thul-
man, resident physician in 1868, is due the credit of making the
formula, and of laying down many of the important rules for the
administration of the solution. The following is the resulf of
my search through the case-books of tlie four years, giving the
mintmuwm nunber of cases recorded in those books, and the num-
ber of abscesses occurring. The latter has been the subject
matter of oral and written questions addressed to all the resi-
dents on duty during the four years, so that the abscess list is, I
believe, absolutely correet. .

W. Thurman, Res. Phys. April 1 to Dee. 1, 1866; 70 injec-
tions, 2 abscesses (both in one case).

E. C. Seguin, Res. Phys. Dec. 2, 1866, to Aug. 7, 1867;
318 injections, 4 abscesses (all in one case, and previous to Jan.
15th); one patient received at least 106 injections, taking quinia
as a tonie, in this mannper, without having a single abscess or
local trouble of any sort. This case alone should deecide the ques-
tion of the danger of acid solutions, as the subject was extremely
anemic and feeble, and was therefore well disposed to inflam-
matory manifestations. It was during the period of &leven months
that the six “phlegmonoid swellings” oecurred, and were suc-
cessfully treated.
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T. Skelding, Res. Phys. Aug. 8th, 1867, to April 8th, 1865 ; 115
injections, 1 abscess (fluid thrown into cutis proper).

J. Vanderpool, Res. Phys. April 9, 1868, to Dec. 1, 1868 ; 62
injections, 2 abscesses.

[Dr. V. writes me that a very large number of injections were
given in this period.]

A. H. Buck, Res. Phys. Deec. 2, 1868, to April 1,1869; 4 injec-
tions, no abscess.

[Dr. B. tells me that during his serviee hypodermic injections
of quinia were very frequently given. |

L. D. Bulkley, Res. Phys. April 2 to Aug. 2,1869 ; 2 injections
recorded (many given), no abscess.

G. A. Hathway, Res. Phys. Aug. 3, 1869, to Feb., 1870; 22

_injections, no abscess.

The total number of injections recorded on the books is 593 ;
the number of abscesses recorded and recalled is 9.

I think, moreover, that the above-named gentlemen would
coneur with me in estimating that at least one thousand injec-
tions of quinia were given at the hospital from September, 1866,
to February, 1870. It is noteworthy that siz of the nine ab-
scesses oceurred within the first four months of the practice, and
in fwo cases. The above residents, without exception, express
it as their deliberate opinion, that the sulphurie acid in the solu-
tion is not, per se, a eanse of local inflammatory trouble. With
this view I concur; and go further, with my friend Dr. Thur-
man, in thinking that the acid is, by insuring perfect solution of
the erystals, a source of safety. The ex-residents assign to
various causes the production of the abscesses falling under
their observation, such as undissolved erystals of quinia, foreign
particles in the solution (dust, fungi, sealing-wax), haste in the
operation, the throwing of the fluid in the cutis, and want of
care in cleaning the syringe.

After offering this evidence to the readers of the Record, I
feel that something should be added concerning the method of
giving the solution employed at the New York Hospital. The
formula for the solution was: “Take of sulphate of quinia, 4;
dilute sulphurie acid, 2.5 cec. ; distilled water, 381. ce. Mix; make
a solution and filter with the greatest eare.” 23 ce. of this
solution eontain .25 of quinia.

(a.) The solution was often inspected, and re-filtered when re-
quired, The hypodermic syringe was cleaned with water always
(at least during my own term of office) before or after use.
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(b.) Of course, in a hospital receiving a large number of cases
of malarial disease, as did the New York Hospital, the syringe is
used so much that there is little danger of rust or dust settling
on any of its parts. In private practice too much care cannot
be taken in cleaning the instrument often.

(e.) The following rules for the operation, given in my first
report, I believe still to be good: “ A fold of skin being taken
up between the thumb and forefinger of the left hand, the point
of the syringe was introduced at the top of the fold, when a
partial ansesthesia had been produced by the pressure; the needle
being put in its full length, the solution was forced in gradually,
as the needle was withdrawn, so as to throw the liguid as much
as possible in the track of the wound, and to cause the least pos-
sible rupture of the connective tissue. After taking out the
needle, a little cireular friction was generally used, with the
view of assisting absorption. The slight hwmorrhage sometimes
following the operation was easily controlled by finger-pressure.”

Judging from experience, I unhesitatingly recommend this
method of giving quinia in the following cirecumstances : 1st.
In general hospitals, civil and military, when economy in the
use of quinia is a desiderafum. At the New York Hospital no
saving was effected on the whole, in the opinion of Mr. Johnson,
the very capable apothecary of the hospital. This was owing
to a number of causes, which I cannot enter upon here, but
which donot prevent me from saying that the method may be
made economical. 2d. In private practice, in cases of congestive
fever, when quinia cannot be administered by the mouth, or
when rapid action is wanted. T do not advoeate this to the ex-
clusion of the injection of the remedy into the rectum, as recom-
mended by Dr. Rogers, but would remark that well-direeted ex-
periments are needed on this point. 3d. In private and hospital
practice, for the treatment of neuralgia of malarial origin, in which
affection remarkable results are obtained by local injections of
quinia; the drug acting in its specific manner on the system, and
loeally by counter-irritation. Tastly, I may state that Dr. L. D.
Bulkley has informed me that, while resident in the hospital,
he several times observed a rapid improvement in the pulse of
patients affected with a partial collapse subsequent to severe
heemoptysis, after the simultaneouns injection of two, three, and
even four full doses of quinia (2. 2 ce.) under the skin.



A STATEMENT OF THE APHASIA QUESTION, TO-
GETHER WITH A REPORT OF FIFTY CASES.*

In 1861 the Socicte Anatomique of Paris was startled by the
announcement of Prof. Paul Broea, that the faculty of articulate
language was to be located in the third frontal convolution of
the left hemisphere of the brain. * In proof of this proposition
he presented two remarkable specimens, obtained at the death of
old aphasies, and in the course of the same year other corrobd-
rative autopsies were made. But, earlier in the year, the subject
of aphasia (with loecalization in the left anterior lobe) had been
the ocecasion of an interesting debate in the Sociéte d Authro-
pologie, and at that time very strong negative cases had been cited.
In the memorable discussion which took place in the Imperial
Academy of Medicine, in 1865, these negative cases were largely
inereased in number and force. Besides, during the past six
years, numerous instances of disease have been published in the
periodicals, favoring and opposing Broca’s view ; so that to-day
the question is involved in nearly as much obsecurity as ever, and
an urgent necessity exists that the profession should turn its at-

_tention to the study of cases and pathological specimens, with the
view of attempting the settlement of the many vexed points. If
the problem can be solved, medicine will not be the only gainer,
but a fresh impulse and a new direction will be given to the study
of the mind.

The cases which ara appended were taken from the case-books
of the New York Hospital. Four of them (L, IL, ITL. and IV.)
were observed by the writer during his service as assistant and
resident physician in that institution. The remaining forty-six
cases were recorded before aphasia was recognized, and they are
therefore very imperfectly noted, and are open to challenge.
Butit is to be understood that they are offered only as bearing
upon the grosser points of the question. It may be here stated
that six probable cases were rejected because of the insufficiency
of the record, and two in which speech was much disturbed, on

# From the Journal of Psyehological Medicine, N. Y., Jan'y, 1308,
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account of a contradiction as to the side on which the palsy
existed.

Aphasia, alalia, aphemia, are three terms of Greek derivation
which in the last forty years have been employed to designate
that mental condition, characterized by abolition or abridgment
of the function of language, withount difficulty in articulation and
without a general affection of the intellect. :

The word aphasia, although revived by Trousseau, is a very
aneient term for mutism. It occurs [Falret] twice in Homer, and
is used by a later Greek writer, Sextus Empiricus, who defines
it almost exactly in our modern pathological sense. Alalia was
employed by the older physicians to designate loss of speech and
voice without distinetion, until the last century, when Sauvages,
Cullen, Swediaur, and the two Franks, separated alalia from
aphonia. Bonuillaud, in his first communication (1825) adopted
the word, but it has since fallen into disuse. Aphemia, a word
created by Broea in 1861, was soon rejected on account of its
ambignous derivation ; as it might, for instance, signify a bad
reputation.

The history of the growth of the aphasia question may be
briefly stated.

The impulse was given by the great anatomist Gall,* by the
announcement in 1809, that there did exist a faculty of lan-
guage, and that it had its seat, its physical organ, in the anterior
lobes of the brain. He attempted to fortify this position by
physiclogical arguments and pathological illustrations. In 1825
Prof. Bouillaudt+ supported this hypothesis by the citation of
numerous cases of injury and disease affecting this part of the
encephalon, resulting in loss of language. He went further in
psychological analysis than Gall, recognizing the elements of
memory of words and that of co-ordinated movements necessary
to the formation of articulate sounds. In 1836 Dr. Mare Dax,
(of Sommiéres, Dept. of Gard, France), addressed to the medi-
cal congress of Montpellier a most remarkable work § embody-
ing his own observations from the beginning of the century, to-
gether with many from diverse authors, in which he went far
ahead of his predecessors, and claimed that the faculty of speech

= —

# Recherches sur le systéme nerveux. Paris, 1809; and Anatomie et Physiologie
du systéme nerveux, ete. Paris, 1810-19. $ Traité de I'encéphalite, Paris.

t Lésions de la moitié gauche de I'éncéphale coincidant avee I'oubli des signes de
la pensce.
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was localized in the left anterior lobe. It is most extraordinary
that this memoir, which entitled its author to the priority in the
investigation of the subject, remained absolutely unknown until
nearly thirty years later. In 1836 and 1848 Bouillaud again ad-
vocated his theory, in communications to the deadémie de Mede-
cine. A report upon a memoir of Dr. G. Dax (a son of the other
Dax), in the Sociélé d’ Authropologie of Paris, in the spring of 1861,
brought about a most animated debate between Bouillaud and
Auburtin In defence of localization ; Lelut, Gratiolet, and others
against the hypothesis. One of the results of this discussion,
was what M. Bouillaud afterward ecalled the “brilliant conver-
sion ” of Broca, who brought forward his speeimens, * and car-
ried localization to its extreme limit ; asserting that the organ of
speech lay in the posterior part of the third frontal convolution
of the left anterior lobe. The clinical lectures of Troussean at
the Hotel Dien in 1864 were very valuable contributions to the
subject; he being the first to give prominence to the amnesia
theory of aphasia. During 1865 the IFrench Academy of Med-
icine was the seene of an almost violent discussion on the sub-
jeet, extending over many meetings, at which the anatomical and
psychological aspects of the question were debated with great
learning and eloquence. The volume of London Hospital Re-
ports for 1865 contained a report of thirty-six cases, by Dr. J.
Hughlings Jackson, in which he declined deciding for or against
localization. About the same time quite a number of articles
on aphasia appeared in Huropean medical periodieals; the two
prineipal being by Moxon in the British and Foreign Medico-
Chir. Review,  and Auburtin in the Gazette Hebdom. for May,
June and July, 1863.% In the British Journal of Mental Science,
January, 1867, § Dr. Alexander Robertson claimed that the es-
sential lesion was a mofor and not a mental one. In this ecountry
a few cases have been reported by Dr. Austin Flint, Sr., in the
first number of the New York Medieal Record, | and by Dr. Rich-
ardson in the Buffalo Medical Journal (quoted in Richmond
Medical Journal, May, 1867). On December 21st and 27th, Dr.
C. E. Brown-Séquard, in the course of lectures delivered before
the New York Academy of Medicine, expressed the opinion that

# Bur le Siége de 1a Faculte de Langage Articulé, Bull, de Ia Soe. Anat. Paris,
1861. } 1866, Vol. 38, p. 41.
$ Tome x., pp. 318-348, 397-455. & Vol. xii., p. 503,
| Vol. i., p. 4.
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aphasia was a rveflex phenomenon. During the month of May,
1867, Dr. H. B. Wilbur, Superintendent of the New York State
Asylum for Idiots, read before the Association of Medical Super-
intendents of American Institutions for the Insane, an interest-
ing paper on aphasia, in which he considered some of the aphasi-
form symptoms presented by the pupils under his care.

Aphasia may vary in degree from the forgetting of a few
words to the sad extreme of total deprivation of the power of
expressing ideas. The former state, consisting, according to
Trousseau, solely in the ammesia of words, is well exemplified
by Case IL, in which at the time of admission not more than a
dozen lacunz could be discovered in the vocabulary. Pliny
notes the case of the orator Messala Corvinus, who only forgot
his own name. In complete aphasia there coexist amnesia of
words, amnesia of written speech, amnesia of gestures. In some
intermediate cases the patient ean write ; in others gesticeulate ;
in anomalous instances the power of eiphering or writing musie
(Lasigne) has been preserved when ordinary writing was impos-
sible.

In some cases of incomplete and in nearly all complete cases
of aphasia, involuntary sentences are ejaculated. A reverend
gentleman, affected with an amnesia of words, was forced to add,
after the sentence, “ Our Father who art in heaven,” the words,
““]et him stay there.” Another ease in point was that of a lady
seen by Troussean, who being totally aphasie without paralysis,
would rise on the coming of a visitor, receive him with a pleased
and amiable expression of countenance, show him a chair, at the
gsame time addressing to him the words “eochon, animal, fichue
béte ; French words hardly allowed by drawing-room usage.
Oceasionally the ejaculations are meaningless sounds, “ cousisi,”
“ menomomenlif,” “ tan” (the only sound made by Broca's cele-
brated patient). Women are apt to make use of plaintive or
semi-religions expressions, “ 0 dear,” “good Lord,” ete. Men
of the lower classes may retain oaths remarkably. In all such
cases, when the attempt is made to teach new words by constant
repetition, the almost invariable response is the word or sound
retained by the patient, and which may be termed the aphasic
echo ; the spoken echo.

In cases of medinm severity some peculiarities are to be
observed in the writing. One or more words are put to paper
by the patient, and this written echo often differs from the
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spoken one. The man who said “cousisi” always wrote
“paguet.” When right hemiplegia exists, writing should be
taught to the left hand in order to investigate the case fully.

To the statement that gesture is totally abolished at times,
exception must perhaps be made for the very expressive move-
ments of the eye, which have not been deficient in any case
hitherto reported. In ease ITL., while not a sign could be made
by the limbs not paralyzed, the patient’s intelligence, sorrow,
and impatience were well shown in the glance.

The state of the intelligence in aphasia has been variously
estimated by different observers. When there is merely am-
nesia of a few words, the mind seems to be intact in every
other particular. In many ecases of a complete loss of language,
business matters may be attended to, amusements may be en-
Joyed, games requiring memory of ideas and of facts together
with judgment may be played. Later, however, in cases where
the brain lesion has been severe, progressive imbecility may
develop itself ; probably due to softening of the cerebral sub-
stance. Dr. Robertson seems to consider as a sign of impair-
ment of the mind, the fact that patients after repeated failures
to answer questions correctly manifest grief and weep. Tt
might be suggested that persons with full command of language,
and whose mental integrity even Dr. Robertson would hardly
dare question, often show equal sorrow at the loss of funections
or parts of the body of much less importance than speech. It
would perhaps not be exaggerating to say that the opposite
state, insensibility to so great a calamity, should be deemed
a sign of mental degeneration. Reading, as a test of the integ-
rity of the intellect, may be reasonably objected to, for the
reason that there being complete forgetfulness of words, the
written or printed page is thereby rendered useless. It is as if
reading a page of Hebrew were deemed a measure of the mind
of an ordinarily educated American. In a medico-legal point
of view this question of intelligence is a most important one,
and one which from its very terms can receive no general solu-
tion. FEach case must be judged of by itself after a careful
examination.

‘The canses of aphasia may be studied under two heads :

1st. The anatomical canse. In the majority of cases, espe-
cially such as oceur in persons past the prime of the life, apo-
plexy must be held accountable for the lesion. This effusion of
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blood may be small, producing only amnesia of speech and writ-
ing, or the laceration of brain substance may be of such extent
as to cause hemiplegia, and in some cases to be followed by
death. In younger persons, if a valvular cardiac lesion be diag-
nosticated and if the general health be such as to exclude athe-
roma of the arteries, then plugging (embolism) of one of the
branches of the eirele of Willis has probably oceurred. Itis sup-
posed by some that syphilis may lead to a roughening of the in-
ternal coat of the arteries, and thus produce coagnlation of the
blood (thrombosis) which shall deprive a part of the brain of its
proper supply of food. Syphilis may, in still another way—the
pressure of an internal node upon the brain—develop aphasia.
Wounds of the skull and cerebral substance occasionally lead
to the same result. Secondary py®mic abscesses might produce
the symptom, though no case thus caused has yet been reported.
And, lastly, it must not be forgotten that aphasia without lesion
of the cerebral substance has been reported in three instances :
by Gairdner,* by Hillairet, + and in Case L of this paper. What-
ever may be said of the latter case, that related by the distin-
guished Glasgow professor must be accepted. It may be added
that at the Société &’ Anthropologie in 1861, M. Rufz stated that he
had observed aphasia supervening on the bite of a certain snake
(‘serpent fer-de-lance). This loss of speech was sometimes instan-
taneous, but usually it eame on in a few hours after the accident.
In persons who did not die poisoned, the aphasia persisted indef-
initely, and it seemed to be entirely independent of the location
of the bite. Intelligence was in all cases preserved, and the
affected persons went about their ordinary occupations in silence.
Wiere all this oecurred was not stated. And M. Brown-Sequard
has record of more than one case of aphasia due to peripheral
irritation, and in which no cerebral lesion could be discovered
after death.

2d. Psychologically speaking the difficulty may be of various
nature. In order to enter into the necessary details with clear-
ness, let the following be accepted as hypothetical elements of
langnage. To support this division would require greater space
than can be allowed to a mere report. Suffice it to say that it is
an extension of the views of speech held by Fournié} and Wil-

= Glasgow Med. Journal, J l.m_c,Igﬁ-ﬁ
t Jowrnal de Médecine Mentale. Sept. et Oct., 1865.
t Phys. de la Voix et de la Parole.  Paris, 1866.
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bur. * The elements, then, that enter into the physiological
growth of language are as follows:

@. The sdunds or signs, representing or suggesting an idea,
transmitted to the sensorium by means of the ear, the eye, or the
touch.

b. The formation of the idea (most probably in the gray cor-
tical matter).

¢. The memory of the words or signs necessary to express this
new-born idea.

d. The willed movements of various parts ; organs of speech
for phonation, of the hand for writing, and of numerous muscles
for gesture.

. The production and modulation of sound.

@. The sounds or signs. The study of this division may with
propriety be omitted, as not coming within the scope of this
paper; though in the aphasiform troubles of idiots t and deaf-
mutes it plays an important part. :

b. The formation of ideas. Is it diminished, and are trains of
thonght imperfeet in aphasies? This important question has
received various answers. In examining patients with complete
aphasia and hemiplegia, it has appeared to most observers that
this part of mental action had considerably deteriorated. DBut
it must be borne in mind that the communieation between the
physician and the patient is in these eases very imperfect, so
that even if there were no testimony rebutting this opinion, it
would be well to take it with caution. DButthere is testimony of
the most valuable kind in the shape of accounts given of their
own cases, by two distinguished members of the profession.
Let the medical witnesses speak. Prof. Lordat, of Montpellier
(France), a most attractive extemporaneous speaker, and an
excellent teacher, was deprived of articulate and written lan-
guage for several months inthe year 1828. He says : “ I thought
of the Christian doxology, ‘Gloire au Péve, an Fils, ¢t ar Saini-
Esprit, and it was impossible for me to remember a single word
of it.” Again: “T could think upon abstract matters, combine
and distinguish them, without having any words to express them,
and without paying the least attention to expression. I expe-
rienced no embarrassment in thought. For many years accus-
tomed to the trying duties of publie teaching, I congratulated

# Papers on Aphasia, already cited. t Wilbur. Op. cit.
3
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myself npon being able mentally to arrange the various proposi-
tions of a lecture, and to change the order of ideas at will.”
Troussean, not willing to abandon the philosophie dbetrine that
words are indispensable instruments of thought, expresses the
opinion that Lordat must have deceived himself. A professor of
the faculty of Paris, confined in bed on account of an injury, was
reading the Enfreliens Littéraives, of Lamartine, when, without
cther warning, he noticed that he did not fully understand the
sense of the text. He dropped the book a moment, then tried
again to read, and once more observed that he understood noth-
ing of the light and entertaining pages. Trying to speak, he
found that he could not utter a single word ; he attempted to
write, and failed as completely. Thoroughly alarmed, he pro-
ceeded to an examination of his body ; moving his tongue and
limbs, he came to the conclusion that there was no paralysis.
Lastly, he entered into a mental speeulation as to what portion
of his brain might be damaged. Now, M. Trousseau attempts to
show that becanse he could not understand the Enfretiens, the
professor’s intellect was unsettled. This can hardly be admitted,
for it will be found on reflection that the complete amnesia of
wordswould produce a like result. This valuable case is strong
against the validity of the reading test in cases of aphasia.

c. The memory of words and signs 1s an element that is of
external origin and artificial formation. Tts development varies
in different men speaking the same langunage ; that is to say,
that some minds seem to have a capaeity for a much larger
vocabulary than others, the training and education having been
similar. There is also a difference between the educated and
the ignorant in this respect. Some men (Cardinal Mezzofanti,
for example), have acquired the vocabularies of more than sev-
enty tongues. Contrarily, Kasper Hauser, the imprisoned boy
of Niremburg, at the age of sixteen, knew but the words mann
and soss ; the only formed stimuli his sensorium had ever
received ; and yet he was no idiot.* A patient completely apha-
sic may be made to copy a word, but if the model be withdrawn,
it becomes impossible for him to reproduce the combination of
letters forming it, the written echo being put down instead.
Again, by dint of repetition, the same patient may be made to
repeat a word or two, but the matter thus acquired has a very

# Copland's Medical Diclionary contains an excellent account of him,
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slight hold upon the memory. Even when speech is almost
entirely recovered, the affected persons are aware of the remain-
ing blanks in their vocabulary, and will even (Graves) carry about
a list of forgotten words to help them out of difficulty. It is
stated that Prof. Lordat, after seemingly perfect cure, never could
improvise, nor could he speak written lectures from memory ; he
was forced to have his manuseript constantly before him. That
admirable clinieal teacher, M. Trousseau (whose premature death
is mourned by the profession the world over), taught in his
lectures upon the subject that this amnésie verbale consti-
tuted in some cases the whole of aphasia, in others the greater
part.

d. The willed, co-ordinated movements required for the produe-
tion of speech, are somefimes entirely wanting in aphasia. The
patient makes the attempt to speak and answer, but only sune-
ceeds in uttering his inevitable echo. At times, as before stated,
words to the point may be forced out by exciting the emotions.
Dr. Robertson’s patient, when asked what she would do if her
shawl were to be snatched from her, exclaimed, to the astonish-
ment of the doctor, “police!” This was repeatedly exemplified
in Case III. of this report. Without leaning toward any loecali-
zation, these movements may be explained as follows : afferent
eurrents, consisting of stimuli (words or signs, @) enter by means
of the optie, anditory, or general sensory nerves, reaching in all
certainty to the thalami optici and the corpora striata; they are
aceording to this hypothesis thence transmitted to the gray mat-
ter of the convolution. In this gray matter the necessary purely
mental operations (b, ¢, and part of ) take place, and the willed
movements are sent back through the same track, by means of
motor nerves, to the organs of articulation, writing and gesticula-
tion. Now, it has been a subject of speeulation whether this
element (d) is impaired in its will part, or whether there existed
an interruption in the conduction. This last supposition (based
upon the fact that the white cerebral matter is almost invariably
involved in the lesion), forms Dr. Robertson’s * theory of apha-
sia, he holding that the lesion is essentially a mofor and not a
mental one. Prof. Lordat + had such a theory in view when he
ascribed the loss of langnage to an “asynergic verbale.” Drs.

* Robertzon, Jouwrnal of Mental Science ; Jan., 1867, p. 503.
} Lordat. Analyse de la Parole, ete. Montpellier, 1843
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Letourneau * and Cerise T believe that the condition in gues-
tion may be due in great part to a lesion of fransmission.

e. The production and modulation of sound need not be more
mentioned in this connection, as it is evident to any one who has
seen a case of aphasia that the patient’s larynx and vocal cords
perform their functions perfectly. This statement is not in-
tended to apply to such modulations as are required for intricate
musical voealization, though no ecase has been reported in which
laryngeal musical language has been lost, yet such a loss may,
a priori, be expected to occur.

Afterthis cursory review of the pathology of aphasia, the ques-
tion of localization presents itself ; a question which has recently
been discussed in France, more especially, by the most eminent
men, and with great vehemence. As the numerous papers on
the subject have not done much toward the settling of .the vexed
points, it will only be necessary to examine the faets brought
forward and the arguments used in the two Parisian societies ;
and as the object of this report is merely to state the progress
made in the study of their condition, this examination will be
brief and will involve no eriticism. The first discussion oceurred
in the *“ Société @’ Anthropologie” in 1861 ; the second, in the Im-
perial Academy of Medicine in 1865. For greater precision
the two divisions of the question will be treated of separately.

1st. The psychological proposition : there does exist a faculty
of language, was announced by Gall{ in 1809 ; he following in
this the authority of philosophers of the preceding century; it
was a part of his celebrated hypothesis, phrenology. It is
remarkable that though his doctrine as a whole was immediately
attacked, yet this particular proposition was accepted by quite a
number of the eminent members of the profession. In 1825,
Bonillaud § acknowledged that he recognized a faculty of lan-
guage, and he brought forward a large number of cases to prove
that this faculty was located just as Gall had indicated. The
leading medieal minds being at that time engaged in the develop-
ment of new-born pathological anatomy, this psychelogical aspect
of the subject did not receive the attention it deserved. But in
the Société d’ Anthropologie|l in 1861, after a rather adverse report

# L'Union Medicale. 18 Mars, 1865.
t Journal de Médecine Menfale, p. 229, TParis, Sept., Oct., 1866.
1 Récherches sur le Systéme Nerveux, DParis.

& Traité de I'Encéphalite, TParis.

[ Bulletin de la Soe. d’Anthropologie. Tome 11., 1861.
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by M. Lelut, on a paper by G. Dax, Bouillaud again boldly pro-
claimed himself a follower of Gall; stating that while he was not
prepared to feel bumps, yet he believed the principle of locali-
zation of the faculties to be a great truth. This was followed by
a powerful debate. Auburtin elaborately supported Buui]lauci,
while Lelut took strong grounds against phrenology in any form,
saying that he was not willing again to take up arms against an
error which he had helped to destroy twenty-five years pre-
viously. Gratiolet, one of the greatest of French neurologists,
followed in a very brilliant and foreible argnment, principally of
an anatomical nature. He stated that while no positive proofs
could be adduced of the non-existence of faculties as distinet,
independent portions of mind, yet the very complex nature of
these so-called faculties, their mutual connection and dependence,
and the observation of the development of the intellect, all tended
to show that the mind was a whole, a soul, manifesting itself in
protean ways by means of, or through organs. Phrenologists
having asserted the affirmative, their opponents were laboring
under the disadvantage of having to disprove their proposition.
If langnage could be localized, then the other so-called faculties
might as well be, and the human mind would take at once a
giant stride into materialism. He concluded with a brilliant
protest against the attacks made upon the mental unity of man.

In the Academy of Medicine, during 1865, Bouillaud, power-
fully aided by Broca, supported phrenology once more; the
debate this time being upon the last and boldest venture of these
two distinguished men, viz.: the location of language in the
posterior part of the third frontal convolution of the left hemi-
sphere. Trousseau, while citing cases opposed to this hypothe-
sis, certainly seemed inclined to favor it. The leading physicians
to the insane, however, Parchappe, Cerise, Baillarger, brought
forward many opposing cases and stoutly maintained the unity of
the mind. Fournié in his late work,t utterly rejects the idea of
the existence of faculties and their localization. Vulpian § has
added the weight of his great authority against any such modifi-
cation of phrenology. TIn this country, the only writer on the
subjeet, Dr. Wilbur, is opposed to it as well.

2d. The anatomical propﬂsltm*l As before stated Broea’s an-

* ."chhn ps G IlLl‘ﬂlES- r.lc "blu.l ‘lBG.J, Vols. 1 and IL
} Physiologie de la Voix et la Parole. Paris, 1866,
t Lecons de Physiologie du Systéme Nerveux. Paris, 1866,
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nouncement was met (as indeed Bouillaud’s and Dax’s had been
before) by numerous negative cases; and when the last-named
discussion took place, carefully made autopsies sinece 1861 had
furnished (Trousseau) fourteen cases for and eighteen against the
third convolution view. Varicus objections were offered to the
correctness of these negative examinations, but in the last two
years quite a number of others have Leen made by the most
reliable observers, and the cases must be accepted. It will be
shorter and clearer to treat of the three loealization theories in
a semi-statistical manner, though it must be acknowledged that
the figures given are far from complete, especially those in the
negative. ;

a. Gall's and Bouilland’s localization in the anterior lobes.
The number of cases favoring this view has reached (as this class
includes the other two) five hundred and fourteen ; those against
only thirty-one,” but this ineludes four such remarkable instances
of injury to the brain without loss of langunage as to require
quotation at length. Professor Bigelow, of Boston, has reported
a case which oceurred in the practice of Dr. Harlow, of Cavendish
(Vermont). On the 13th of September, 1848, the foreman of a
mine, a young and healthy man, was standing over a newly laid
blast with a tamping-iron in his hands. This was an iron bar,
pointed at one end (which end was direeted upward), one hundred.
and ten centimeters in length, three centimetres in diameter, and
weighing six kilogrammes, Thinking that the blast had been
properly covered with sand, he struck it a blow with the round
end of the bar, when a spark flying from the rock ignited the un-
covered powder, producing an explosion which drove the tamp-
ing-iron completely through his skull. The pointed extrem-
ity entered at the angle of the lower jaw, on the left side,
passing upward and a little inward, it escaped in the neigh-
borhood of the anterior fontanelle junction. The iron was
found, covered with blood and cerebral substance, at a distance
of several meters. Shortly after this he sat up and talked
while on his way home in a wagon. When seen by Dr. H. the
patient was cool and rational, deseribing the oceurrence aceun-
rately. The direction of the wound was verified by the intro-
duction of the finger into both openings; and from the place of

# The writer is informed by Dr. Brown-Séquand that this number might be con-
siderably inereased from his own and other unpublished cases,
t American Journal of Med. Seiences, July, 1850,
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exit portions of the frontal and parietal bones were removed,
leaving an opening nine centimeters in diameter. During the
progress of the case the patient retained full command of
speech, and though at times drowsy, yet he was always rational.
On October 11th, being asked how long had elapsed since the in-
jury, he instantly replied, “ Four weeks this afternoon, at half
past four o'clock.” Recovery was perfect about the end of No-
vember, but the sight of the left eye was lost. In January, 1851,
he came to Boston and was shown to the medieal class by Dr.
Bigelow. He was at that time in perfect health. It may be
well to mention that this case is supported by the affidavits of a
number of reliable and intelligent persons. In the same peri-
odical for January, 1850, is related a case by Dr. Detmold, of
New York, in which, after severe injury to the frontal region and
secondary suppuration, the anterior left lobe was incised freely
twice at least. No diffieulty was observed in the speech, and the
patient talked a good deal when not comatose. In the debate
at the Anthropological Society, Gratiolet detailed the following
case from the service of M. Bérard. A man was wounded in the
forehead by the explosion of a mine; on being picked np, the
patient was rational, and gave an account of the accident. He
walked to the hospifal, and when seen there by Bérard he had
‘no paralysis and spoke well. Death took place in twenty-five
hours, and the autopsy showed both the anterior lobes reduced
to o jelly and penetrated by spicula. Trousseau * gives a case no
less important observed by M. Peter at the military hospital of
the * Gros-Caillon;” that of a cavalryman who, while intoxicated,
fell from his horse striking upon the oceipital region and fract-
uring the skull. In the hospital this man developed the wildest
delirium, swearing most energetically, and ecarrying on conver-
sations with imaginary persons. Thirty-six hours later death
supervened, and a post-mortem examination showed that the
extremity of both anterior lobes had been disorganized by confre-
coup. The writer has been kindly told t+ of a case very recently
abserved by Dr. Stokes, of Dublin, in which, for snicidal pur-
poses, three small balls had been fired from a pistol into the
temporal region. The frontal bone was very extensively fract-
ured, the anterior lobes lacerated, and at length nearly de-

. .

* Clinique Médieale, t. ii. p. 610. .
1 Verbal Communication, by Dr. Brown-Séquard.
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stroyed by inflammation, and yet no aphasia manifested itself.
Coma came on only in the last days of life.

b. The hypothesis of the doctors Dax, father and son (accepted
by Bouillaud and Auburtin in 1861), of localization in the left
anterior lobe. The following table contains the cases that were
collected for the purpose of sustaining this view, and the few
negative aufopsies made recently and more particularly opposed
to Broea :

Questioxn oF LEFT ANTERIOR LORBE.

AUTOPSIES BY FOR. AGAINST,
|
Mare Dax (1836) and G. Dax (Acad. de Méd.
136G:3) : - - 370 —
Bouillaud, 1848 g ; ; 3 : oa 85 —
ot 1863 : 4 - . . ; | —
Trousseau, ** (Acad. de Méd.) : : : 18 16
Vulpian (Le¢ons de Phys, 1866) : : X a —
New York l[mpllall[l!:!-iﬂ 67) . 2 G
Jackson, Richardson, A. Clark, loﬁﬁ =1 i s
Peter In:frl and, Beéelard, I]Llpr_'r_h1 Biérard, one
each . = ]
Farge, BlchTm'- Detmold & Stokes {one muh} — 4
Total . - . . 5 ; 14 31

e. Broca's hypothesis of localization in the posterior part of
the left third frontal circonvolution, in the neighborhood of the
island of Reil. The details of the two cases, and autopsies
which gave birth to this idea, and which brought about the
“brilliant conversion” of M. Paul Broca to the phrenologiecal
doctrine, are to be found in the Clinigue Medicale of Trousseau,
Vol. IL,, article aphasia. It is useless to reproduce them or any of
the twelve or fifteen other eases in which this precise lesion has
been found, but for the purpose of gniding future investiga-
tions, the following deseription by Broea, of the topography of
the part of the brain involved, may not be without interest.

# “The suleus of Rolando divides the anterior from the mid-
dle lobe; if traverses the external surface of the hemisphere
from above downward ; starting from the longitudinal fissure to
terminate in that of Silvius. Anteriorly this suleus is bounded
by the transverse frontal convolution, posteriorly by the trans-

—— —

# Translated from Trousseau. Op. cit.
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verse parietal convolution. The anterior lobe thus comprises
all that portion of the hemisphere which is (above) anterior to
the suleus of Rolando, and (helow) in front of the fissure of Sil-
vius. The inferior part of the anterior lobe is formed by the
so-called orbital convolutions. The superior and lateral por-
tions of this same lobe are made up by the proper frontal con-
volutions. These are three in number: a superior, or first; a
middle, or second ; and lastly, an inferior one, the third frontal
circonvolution. They all run antero-posteriorly, and terminate
in the transverse frontal convolutions, of which they seem to be
branches. The third frontal convolution is free in its posterior
half, and is separated from the middle lobe by the fissure of Sil-
vius, whose anterior border it forms. On account of this rela-
tion, the third convolution is sometimes spoken of as the supe-
rior marginal, and the first temporo-sphenoidal convolution as
the inferior marginal. When these two marginal convolutions
are separated, there is perceived, at the bottom of the fissure of
Silvius, a rather distinet eminence, from the summit of which
start five small eonvolutions, or more properly speaking, five
straight folds, in the shape of a fan; this is the island of Reil,
which is directly conneeted with the extraventricular portion of
the corpus striatum.”

The next table contains only such autopsies as have been
made with especial reference to this question, or in which the
details given were sufficient clearly to indicate the location of
the lesion.

QuestioN oF LEFT THIRD FroNTAL CONVOLUTION.

AUTHORITIER, IFOL. | AGATNST.
o Lo SEbees. o
Trouszean, 1865 (in Acad. de Mad.) . 14
Peter Legrand, Beclard, I}{:Ipccl] Bérard, F .:11"":‘
Jackson, Bigelow . " e
Jackson, Richardson, Tussell = 5 : 3
New York Hospital (1830, 1867) . - - 1
Bellevue Hospital, Oct., 1867% 5 - —_ | 1
Total . : : : : ; 18 | a4

The following tables, on other points, may prove of interest.

# (lase in =service of Dr. A. Clark ; mentioned by permission.
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the question in the megative. And many, no doubt, will be
inclined to Brown-Séquard’s reflex theory, especially if the expe-
rienee of M. Rufz as to the effect of a poisoned peripheral injury
should be confirmed.

All this can only be settled, if at all, by observation. More
cases are wanted, and these must be more perfect than any hith-
erto reported. 1fis the principal object of the writer to provoke
a thorough study of cases by every member of the profession
who shall have the opportunity. Publish the cases as soon as
complete, and send (if living in the country) the specimens
to the pathological society of one of the great cities for
presentation. In making the autopsies 1t 1s important that
the state of the heart and arteries should be ascertained,
the branches of the ecircle of Willis being minutely exam-
ined before any ineisions are made into the brain. The micro-
scope should be used to discover the state of the histologieal
elements or the presence of pathological ones; and especially,
if the third left frontal convolution does not appear altered to
_ the naked eye, ought its substance to be examimed with a
low objective at the least; and in all eases it is highly desir-
able that the body should be opened within twelve hours after
death, to avoid the oceurrence of too great cadaveric change.
In carrying on such investigations two things should be kept in
mind. Firstly, the condition necessary to the establishment of
a theory of aphasia, including localization, as laid down by
Fournié: a. to find at what part of the encephalon intelligence
(the soul) acts upon nerve fibres to excite the movements of
speech. b To indicate the seat of perception of the sound—
speech. ¢ To determine the anatomical eonnections by which
our perceptions in general act upon the sound—speech, to bring
about its reproduction in the sense of hearing, or to provoke the
movements peculiar to it (the sound—speech).® And secondly,
the warning words with which the late lamented Gratiolet elosed
his argument in the Société & Anthropologie : “ I dd not hesitate,” he
said, “to conclude that all schemes of localization hitherto pro-
posed are without foundation. These are, doubtless, great ef-
forts—Titanic efforts. PBut when from the top of such a Babel
we attempt to seize on Divine truth, the edifice erumbles.”

R — _—

* Which last proposition evidently refers to internal, unspoken language,

]
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CASES IN WHICH APHASIA OCCURRED WITH RIGHT
HEMIPLEGIA.*®

I E. 8., =t. 27, scaman, admitted February 10, 1866, The history of case
was not fully recorded. On admission, he presented hemiplegia on the left
side of body which had lasted four weeks, and of which he was getting bet-
ter. Speech and intelligence were perfect. Febrary 27.—Yesterday morning,
patient remarked that he was nearly well. In afternoon the nurse says he
mumbled and talked queerly. This morning he presents complete aphasia.
At the visit he was sitting up in the bed looking intelligent but surprized and
annoyed at his total inability to find words; this annoyance he expresses by
appropriate gestures. There is no paralysis of right side, and yet the power
of expressing ideas in writing is lost; cannot even write his own name, Ed-
ward. Late to-day, he uttered one word. February 28, —T%is morning dis-
tinct though slight paralysis and anmsthesia of right side of body are found;
and there is some difficulty in swallowing. The aphasia is unmistakable,
there being no lingual palsy and no impairment of intellect; can’t shut his
eyes. March 1.—Hemiplegia on right complete save a little motioy in leg.
Eyes wide open. Ordered iodide of potassium .60 four times daily, and
nourishing food. March 6.—Last night spoke a few words quite distinctly;
now takes food better. About this time, patient contracted typhus fever and
had a pretty smart attack, with a few shallow bed-sores on sacrum. During,
the height of the fever (treated with infus. serpentariz, spongings, fresh air
and stimulants) the paralysis disappeared in part and his vocabulary increased
notably. Though no mention is made of the fact, the writer is confident that
the cyclids were closed voluntarily during the intercurrent attack. During
convalescenee, the motion of the right side became very free, the anmsthesia
disappeared, and speech gained daily. April 9.—Note is made that patient
sits up; bed-sores are healed; he speaks well and moves limbs freely.
Uses faradization, and strych. et ferri citras .12 t.i.d. May 1.—Is dis-
cliarged well, with the exception of a little embarrassment in motions of right
arm. :

II. W.H., xt. 33, seaman, admitted February 26, 1867. On the 19th inst.,
while sailing from Richmond, Va., to this port, a few minutes after eating
breakfast, he felt a little dizzy and became aware of loss of power in right
half of body ; no loss of consciousness; friends did not remark defect in speech.
He walked to the ward ; the leg had recovered, the grasp of the hand being
feeble, however. The face was drawn to the left and there was no anmsthesia,
He talked generally as well az men of his class; but on direct questioning, a
curious partial amnesia was discovered. He did not recall his name, his age,
nor did he remember whence he had sailed, and by which river he came
(though he had been in that trade for years). Ie retained almost all words in
common use. It is to be regretted that the power of writing was not tested.
On the third day after admission (Feb. 29), he told us his name spontaneously,
and not only said he came from Richmond by way of James River, but he was

# In the period from 1830 to 1867 there were entered in the ease-books fifteen
cases of right hemiplegia without loss of speech.
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able to speak of the points of interest along that stream, Butler's canal, cte.
He had, therefore, completely recovered command over the stock of language
used in his sphere of life. As to the probable lesion in this ease : he bore
no signs of premature decay, and at his age, disease of the vesscls of the
brain might consequently be thrown out; he had received no injury whatever;
but he stated that three years previously he had suffered from sub-acute artic-
ular rhenmatism. He cannot be made to recall any heart-symptoms, either
pain or palpitatiogs. On examination, however, a slight alteration of both
sounds of the heart at the base is found. The first sound is very slightly pro-
longed, and the second hag lost its sharp definition. A minute embolism is
therefore probable. Urine normal. Mareh 9.—He has had a little strych. et
ferri citras, and is to-day discharged, cured.

III. A. OB, mt. 28, a single woman, admitted December 28, 1866, Paticnt
has had pretty fair health until the end of November last, when she had an
~attack of “bilious fever ” (?) lasting three weeks.  On themorning of Sunday,
December £, being convalescent, while her sister was, 9 A, putting clean
linen on her, she suddenly exclaimed that she had a pain in the stomach and
wanted a drink. In less than five minutes afterward it was noticed that her
rigllt. side was lmls:im] and that she could say nuth'mg_ It secems that
she was then unconscious for five or six days, but whether complete coma
existed is not certain ; since that sixth day she has been intelligent. From
that time her general condition became pretty good ; her appetite increased
and digestion was well performed. The sphincters acted normally; the face
was drawn to the left; she complained of severe pain in top of head ; a bed-
sore formed upon right side of sacrum, and another upon right ounter malleo-
lus; and she acquired a few words, “no™ and “darling.” On admittance,
the following points were noted : there is no motion in the right side of the
body ; sensibility of skin is not materinlly affected ; the face is drawn to the
left side ; the tongue, when portruded, points to right ; the pupils are nor-
maul in size and sensibility. Her intellect seems to be in perfect order ; mem-
ory alone being disordered in its relation to language, As concerns the
three clements of the functions of language. 1st. Speech proper is substan-
tially lost, all that remains at her command being the words “dear,” * dar-
ling,” ““yes,™ “no,’ and “I couldn’t.” Articulation itself is perfect. 2d.
It is not possible to ascertain the existence of the power of written language
as paralysis affects right hand. 3d. Gesture is completely lost, though her
eyes show impatience and grief, yet her left hand and shoulders are not
used to express these feelings. There is no palsy of pharynx or of tongue as
a whole. Bed sores are improving. Within a week after admission she
acquired a few more words, “‘doctor,” *‘good morning,” and *‘Julia.”
Great cfforts were made by physieians and nurses to teach her by repetition
of words and by a sort of objective system, but in vain. Occasionally, new
words, chiefly emotional phrases, would be forced from her by joy or solrow
or sudden questioning. She hummed quite a number of tunes as well as
before illness. She also began to use the left hand in gesture. January 20,
1867.—She cannot say her own name, though she iz angry at being called
Brown or Smith; her general vocabulary has not increased. If asked for a
thing she points to it or brings it. Her general health is better and the bed-
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sores have healed rapidly. Face is less distorted, leg moves a little, but arm
iz useless, Theelectrical condition of the muscles (sensibility and exeitability)
is rood. Takes iron and stryehnia and the iodide of potas., with good food
and farndization of museles. Walks a little ; speech same; mind not so bright.
Discharged by request.

IV. E.B., ®t. 28, seaman, admitted Nov. 23, 1863. After severe vomiting
on the 21st, is said to have gradually become hemiplegic on right side. No
details of attack. On admission, is deprived of motion on pight side ; mouth
a little drawn to left side ; pupils natural ; *though patient cannot speak,
and eannot or will not make signs, he moves his eyes in a manner that indi-
cates intelligence.” November 28.—Since last, three dislocations of jaw have
taken place ; they were easily reduced. Patient now utters a few simple
words, and gains motion. December 26.—Patient now walks tolerably well,
and speaks readily. ITas had no medicines excepting occasional laxative.
Discharged cured. :

V. C. 0., ®t. 50, married woman, admitted July 9, 1864. No history can
be obtained from patient. Friends state that four days ago she had an ** in-
ward spasm,” since which she has been palzsied, and has lost her speeeli.  On
admizsion, there is partial paralysis of right side, with slight anmsthesia ;
mouth is slightly drawn to left side, but tongue protrudes straight. Speech
much impaired. Ordered blister to back of neck, and potass. iodide .GO
t.i.d.  August 18.—Ilas regained use of limbs, but is merely possessed of a
few words. She finds it impossible to express her ideas. Discharged
cured.

VI. F. M., ®t. 28, seaman, admitted Deeember 10, 1862. On Sth Decem-
ber, paralyzis of right side of body, with complete loss of speech came on ;
no details.  On admission, patient is perfectly conscions, and has recovered
some speech. There is entire loss of motion on right sidé ; tongue does not
deviate, December 15, —Patient got a bronchitis, which to-day proved fatal.
No autopsy allowed,

VII. 8. F. L., wmt. 48 merchant, admitted January 17, 1862. Patient was
brought in about midnight, from No. 121 Greene street, where, during the
act of coition, he was attacked with palsy. On admission, there exist com-
‘plete paralysis and anwesthesia of right half of body ; tongue deviates to right.
Patient appears to understand everything, but cannot answer, excepting by
gaying “I can’t speak,” and by signs expressive of despondeney. January
20,—Has improved somewhat in speech. Has taken good food, and tinct,
aconiti .20 t.i.d. DMarch 4.—Now walks across room pretty well ; has still
anmsthesia 3 speaks well, but deliberately. Cuored.

VIIL J. H. H., ®=t. 30, grocer, admitted July 17, 1861. Three years ago
patient had an attack of apoplexy (no particulars), from which he zlowly re-
covered, but has retained a feeling of vertigo. Eight days ago sccond attack
came on suddenly, with coma, lasting twenty-four hours. On recovering, it
was noticed that he answered slowly, imperfectly, and not to the point. On
admission, entire right side is paralyzed, and sphincters relaxed. July 27.—
Has some motion in right side, and no longer passes frecez and urine involun-
tarily ; speech the same. Has had a blister between shoulders, and potass.
iodide .60 t.i.d. August 24.—Since last, has had specific iritis (had chancres
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gix and eight years ago), and was treated with mereury, Can now walk to
window. September 7.—Patient is completely cured.

IX. C. W., ®t. 19, single woman, admitted January 15, 1860. Two days
ago had attack of paralysis, affecting right side of body and face; “ speech
is slightly affected.” Has had syphilis. May 29.—Under tonies has im-
proved much ; walks pretty well, but cannot raise arm. Discharged relieved.

X. A. C. 8., =t. 45, merchant, admitted April 20, 1859, Yesterday, while
walking, was struck with palsy. On admission, has recovered from coma; is
completely paralyzed on right side; recognizes his friends, but cannot pro-
trude tongue or speak.  April 23.—Is able to protrude tongue, and says a few
words; iz perfectly rational. June 16.—Patient has improved in every way
under tonics, and is discharged relieved.

XI. D. H., ®t. 52, ship-steward, admitted September 1, 1858. Patient was
paralyzed in April last. Has been healthy and temperate. TLast March had
aeute rheumatism. On admission, is suffering from loss of power on right
side; face paralyzed on left; patient can hardly articulate, and cannot give
history; laughs immoderately. Seéptember 15.—8ymptoms of cerebral soften-
ing showed themseclves, and have rapidly progressed; died to-day. No au-
topsy.

XII. P. P., =t. 38, weigher, admitted June 9, 1838, Is brought in after
having had a fit. Right side of body, and left side of face are paralyzed.
Notes say there is also ‘paralysis of tongue.” June 27.—Discharged at
request ; not improved.

XIII. Unknown man, admitted October 8, 1857. Brought in comatose.
October 9.—After stimulating enemata and sinapisms has rallied. Paralyzis
of right side, without anmsthesia; i5 conscions, and understands questions,
but makes no reply. October 11.—Died comatose. Autopsy showed left
lateral ventricle filled with a recent clot.  No details.

XIV. W. D., ®t. 63, merchant, admitted 25th March, 1857. Received
nearly comatose, with hemiplegia of right side of body and face; left pupil
dilated. DMarch 26.—Rallying. ‘*On being questioned, he scems to under-
stand what is said to him, and attempts to answer it. The first two or three
words are evidently in reply, the rest intoherent.” TUrine and fweces passed
in bed. April 15.—Died, but no autopsy allowed.

XV. 1. H. C., =t. 55, clerk, admitted January 22, 1837. Two hours ago
he was seized with hemiplegia of right side. On admission, paralysis is com-
plete, face drawn to left; pupils are natural; **speech mumbling.”  He ap-
pears to understand what is said to him, and tries to answer; has control of
sphincters. February 12.—Patient has since had an attack of facial erysipe-
las, but has steadily improved. Discharged relieved.

XVI. M. W., @=t. 16, single, servant girl, admitted September 23, 1836.
Fatient has never menstruated, but has had palpitations and dyspuoea on ex-
ertion, together with tolerably regular monthly epistaxis. Never had rheuma-
tism. Three days ago (after violent headache and lighter epistaxis than usual)
her friends noticed that she was palsied on the right side; and in p.y. of same
day she became comatose, and remained so until to-day. On admission, pa-
tient is conscious; has partial paralysis of right leg, in right arm it is com-
plete; facial palsy on right side; pupils regular. Patient has lost power of
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articulating words, and merely utters a harsh cry when addressed. A blowing
sound is heard all over precordial space, loudest at apex ; impulse of heart
is forcibly felt in fifth intercostal space, nine centimeters from median
line. Mammmz not developed. October 3.—Patient has improved; face is
nearly straizht, and to-day she utters a few words, October 10.—Had been
faining steadily, when at 2 p.y. she had a convulsion, became comatose, and
at9 pon died.  Autopsy, fifteen hours post mortem. Heart weighed five kilos.
Aortic valves were healthy; mitral covered with vegetations; brain substance
healthy. A clot is found distending the left lateral ventricle, right empty.
At base, a more recent large clot is discovered. No mention of state of arte-
ries. A recent corpus luteum found in ovary.

XVIL. J. D, mt. 52, omnibus driver, admitted April 9, 1855. While
driving, a couple of days ago, was suddenly struck with paralysis. On
admission, there is complete loss of motion and sensation on right side of body,
and left side of face ; patient cannot speak ; heart healthy. May 4.—Dis-
charged relieved.

XVIIL. F.F., admitted June 29, 1854, in a state of delirium. June 30.—
To-day patient is rational, but ean give no account of himself, as he can artic-
ulate but few words. There is complete paralysis of right arm, and partial
of leg; face paralyzed on same side; right pupil larger.  July 11.—TIt is now
learned that two months ago patient received a blow on the head, and sud-
denly became palsied.  Is now much better. Eloped relieved.

XIX. E. Van H., admitted May 23, 1854. Has had poor health of late.
Yesterday he suddenly lost power of specch, and became paralyzed in right
arm.  On admission, face is drawn to one side; right hemiplegia; and patient
is speechless, but rational. June 1.—Died. Autopsy showed considerable
serum under arachnoid, and in ventricles; brain substance consziderably soft-
ened ; no details.  Some ascitic dropsy; heart not examined. (This autopsy
is not included in tables.)

XX. 8. C, mt. 29, seaman, admitted April 4, 1836. In January was sud-
denly palsied while going from a warm into a cold room. On admission, had
a little use of right side; face paralyzed on right side; patient does not speak
as plainly as hie did before this attack. April 17.—Discharged by request.

XXI. C. W., w®t. 33, mechanie, admitted March 13, 1855. On March 9,
was found insensible, hut recovered in a day or two. On admission, there is
paralysis of right side of body and face; sensibility on that side is somewhat
impaired ; right pupil dilated. March 20.—Examination shows increased dull-
ness over heart, a harsh systolic murmur at apex. IHas had rheumatism.
June 30.—Has gradually improved. Now walks about grounds, and utterance
is much better. July 9.—Discharged cured.

XXII. N.E., ®mt. 66, seaman, admitted July 16, 1851. Five weeks ago,
after lying on deck of a steamship in the sun, he woke with palsy of right
side. On admission, right arm is nearly usecless, leg not so much affected ; no
anesthesia.  *“Speech is very much affected.” Controls sphincters. Ordered
tonics and good food. December 1.—Has regained considerable power.
May 14, 1852.—Is sent out relieved,

XXIIL  Ann B., wmt. 55, widow, admitted October 18, 1850. Was well
until six months ago, when she began to suffer from severe pain and tenderness
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in right side of head ; some two months later this oceupied both sides.  Six
weeks ago, while in church, she was seized with a general palsy., Her con-
sciousness did not leave her, but she lost the power of speech and motion:
she cannot say for how long a time. Has sinee had two similar attacks of
same nature. Denies having had syphilis, but she has had much rheumatism
in lonz bones. On admission, no mention in notes of paralysis or loss of
specch.  Was leeched and salivated. Febroary 6, 1851.—Has greatly im-
proved; hardly any pain.  April 2.—Sent away disorderly.

XXIV. Ellen M., wt. 26, single, cook, admitted January 20, 1850. One
week ago, while crossing a street, she fell down in an apoplectie (?) attack,
but was soon able to get up, walk home, and resume work. Three days since
she was troubled with numbness, and then had a seizure like the first, which
left her with right hemiplegia. On admission, there is complete palsy of
right side ; patient unable to speak. January 22.—Heart healthy ; still can’t
speak, Leeches to temples and tartar emetic ad newsean,  February 1.—
A little motion in right lex, and she speaks a little. Of late has had
strychnia 008 bis die, with electricity to affected limbs. Discharged re-
lieved, '

XXV. M. T., =t. 30, scaman, admitted June 6, 1849. Three days ago was
struck on head by a falling mast. Onadmission is paralyzed on right side, but
is wide awake. Is obstinately constipated. At last (after many other med-
cines), four drops of croton oil have produced a moderate stool.  Ordered
calomel to affect system. Nov, 12, —After mercurial course he improved until
middle of July ; since no change ; * talks incoherently.” Discharged.

XXVI. C. L., mt. 60, admitted August G, 1848. Has just come from
Europe in steamer. Is hemiplegic on right side ; is very stupid, but not
delirious, Aug. 15.—Iz not as strong as on admission. Is unable to articu-
late with any distinctness. 27.—Died. Autopsy, ten hours post-mortem,
revealed a cyst containing 65.ce of serum in right hemisphere over ventricle,
but unconnected with it. Other organs not examined.

XXVIL A. L., ®t. 40, civil engineer, admitted April 12, 1848, Has been
a pretty hard drinker for two or three years. Four days ago had an apo-
plectic fit with coma for half an hour. On admission, complete paralysis and
anmesthesia of right side ; all power of articulation lost ; ordered strychnine
004 t.i.d. June 13.—For a month has been able to walk in garden with
a cane ; speaks more distinetly. Discharged relieved.

XXVIIL A, B.,, =t, 70, seaman, admitted April 9, 1848. Four days ago
had a sudden loss of power on right side ; has had several such attacks
before. On admission, there are paralysis and anwsthesia of right side ;
patient is obliged to articulate slowly. 15.—1In spite of electricity and stryech-
nia he died to-day. Autopsy ten hours after death showed serous effusion
under arachnoid and in left ventricle ; much softening of left hemisphere.

XXIX. P. B, =mt. 17, clerk, admitted Sept. 17, 1847 ; two weeks ago was
noticed to be dull ; one week  ago, after a fit, was found to be palsied. On
admission, has paralysis (no ammsthesia) of right side of body and face ;
speech is muttering and unintelligible ; face rather stupid. Dec. 4, —Tas had
tonics, strychnia and electricity ; ean use arm and leg ; no mention of state of
speech. Discharged cured.

4
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XXX, P. N, =t. 52, shoemaker, admitted May 22, 1846. Six wecks ago,
after a fit of anger, patient had an attack of apoplexy. On admission, right
side of body is recovering from paralysis ; patient ** speaks with ﬂ.lﬁiﬂully
June 19,.—Now walks in yard ; discharged relieved.

XXXIL C. R., ®t. 53, seaman, admitted February 21, 1846, For a month
has had pain in back of head; on trying to rise, ten mornings ago, he found
his right side paralyzed and speaking difficult. 23.—Feels better than on ad-
mission ; heart is a liftle large, ro murmurs ; has some pain over left lobe of
cerebellum ; does not speak as well as IIE'-LIM : no fever, March 2. —Ias lost
power of speech almost entirely ; the left side of body is now paralyzed more
than right, which still improves. 4.—Walks a little and speaks better ; has
been cupped, and had low diet. May 7.—Has much improved ; speaks
fairly ; electricity daily applied. July 16.—Discharged relieved.

XXXIL Mary V., wt. 56, marvied, admitted July 14, 1846. Four wecks
ago, after a fall on left side of head, she became unconseious ; on coming to,
was found hemiplegic on right side. On admission is paralyzed on right side
of body ; tongue points to left ; **she cannot give a good necount of Lerself.”
23.—Is discharged as improper object.

XXXIIL. John H., admitted Nov. 27, 1845. Yesterday was attacked with
apeplexy. On recovering consciousness he was unable to open his mouth or
to articulate. Right side of body partially, and left side of face completely
paralyzed. 29.—+5ecems better ; jaws relaxed ; swallows more easily. Dee.
4.—lHas gained some power over side, but is still unalile to speak, Discharged
by request.

XXXIV. F. R., =t. 22, fireman, admitted May 9, 1845. Five weeks ago
patient fell from a locomotive, striking his head violently, but from this he
apparently recovered. Ten days ago, while seated, he suddenly fell, and
since his right side has been entirely paralyzed, and his speech rather inartic-
ulate ; no anmsthesia ; the sight of right eye is impaired, and its pupil docs
not contract well ; the tongue goes to the right, and the right side of face is
red and hot, as is also the conjunctiva of same side ; this phenomenon is ex-
actly limited by median line. Nov. 17.—IIas had electricity and tonics ; is
much better ; can speak more distinetly. Discharged, improper object.

XXXY. "'ll.urg, C., wt. 47, widow, admitted Oct. 26, 1844, Six days ago she
went to bed fr:u]ing as usnal. On awaking found right side drawn up and
paralyzed ; in course of day lost all power of motion, and vision became dim;
no coma.  On admission there appears to be a little anmesthesia on right side;
tongue goes to right ; speech affected. Nov. 6.—Last night had a slight
convulsion ; was lecched and ::uppml with relief. Nov. 22.—Patient is dis-
charged, uuu]

XXXVL A W, at. 20, 1111]1:1 admitted Dec, 20, 1844, Patient remained
in the ward mml Dee. 26 in a semi-comatose state ; without palsy, except
that tongue pointed to right side, and that when spoken to he only answered
“nﬂ ;1" on this day he walked about and went to bed in afternoon better ;
was ft}und on 27th, in morning, with complete paralysis of vight ride, 30.—
Lies quietly ; is a little more lively, but still says **no” to everything. Jan,
23, 1845, is not better. Discharged, improper olject.

XXXYIL. W. F.,, itted March 7, 1845, A few days
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ago, being in apparently good health, he suddenly had a convulsion, followed
by two others, and by complete paralysis of right side with inability to speak
on admission, cannot speak at all ; moves leg a little, but arm is motionless
and anmsthetic : ordered blisters to back of neck and -cl{!-ch'll:‘itf. May 5.—
Has taken strychnine with no benefit ; now walks about, but can't speak.
June 26.—Uses a very few words ; otherwise no change. Discharged by
request,

XXXVIIL G. B.,, mt. 45, admitted July 14th, 1843. Patient has been
suffering from rheumatism for some weeks. Aboul ten days ago he suddenly
fell down in an apoplectic seizure; has not uttered a word since,  His right side
is entirely paralyzed. July 22.—THas been getting feebler. Died ; no autopsy
allowed.

XXXIX. N. G., wt. 39, seaman, admitted April 12th, 1842, Paticnt has
been ill over one year, At that time had an apoplectic stroke, followed by
right hemiplegia and loss of speech, from which he has gradually recovered.
Is received for obscure disease (cellulitis) of right lower extremity. Had
violent hiccough and gradual failure, April 13th.—Died. Autopsy, nine
hours after death, showed cercbral substance firm and natural.  In left corpus
striatum, a cavity the size ol a large pea, containing fluid ; none in ventricles.
Lez was enormously swollen, dark and covered with gangrenous bulle. No
obstruction found in arteries or veins ; cellular tissue and muscles easily torn;
no heart or kidney lesions.

XL. J. Y., «t. 28, failor, admitted May 18th, 1843. 8ix weeks ago had
epistaxis, which lasted three weeks, (!) and upon this ceasing while in bed,
he had an apoplectic stroke, losing motion and sensation in right half of
body; speech completely lost; within two days has spoken a little. June 1.
—Is not much improved. Discharged; improper object.

XLI. Mary M., wt. 49, married, admitted January 14th, 1843. Had apo-
plexy on January 12th. On admission, has paralysis without anmsthesia, on
right side ; mouth is drawn to left. Seems to comprehend gquestions, but
speaks in a hesitating manner.  Discharged February 15th, by request.

XLIT, Oliver R., mt. 36, seaman, admitted December 25, 1818, for hemi-
plegia. A short time before he was suddenly seized with a pain in left side
of head, and fell down in a fit. He recovered from this but gradually, hav-
ing lost the use of the muscles of the right side of face (body meant) ; mouth
and tonzue are drawn to left side ; right eye has photophobia ; articulation
is much disturbed. Ias equal command over upper and lower extremities.
Was purged actively. On 19th of December, while at dinner, he suddenly
had vomiting ; sweated profusely in evening and complained of cold. At
night he became comatose.  December 20.—Has been bled without effect ;
died. Autopsy : zreat serous efflusion under arachnoid. About middle of
the anterior lobe of left hemisplicre an abscess was found, which extended
externally to the dura mater, and appeared internally connected with the
lateral ventricle. It wasabout four incles in circumference, and contained a
dirty colored fluid. The surrounding brain substance was much diseased and
broken down. A portion of the cerebellum was indurated, the dura mater
covering it appearing to have been inflamed. Thoracic and abdominal vis-
cera normal.



52 THE APHASIA QUESTION.

XLIIL. A.F., wt, 48, painter, admitted September 15th, 1818, One week ago
was suddenly affected with loss of sensation and motion in rizht side of body:
tig great impediment in his speech soon followed.” On admission is as above;
left pupil dilated. September 28th.—Discharged relieved. This patient was
seen later, when e had completely recovered.

CASES IN WHICH APHASIA OCCURRED WITH LEFT
HEMIPLEGIA.

XLIV. J. J., wt. 40, seaman, admitted June 9, 1850. Has been working
in fire-room of steamship at night ; on 5th inst., after having headache several
days, he went in evening to water-closet, and, while there, had a severe pain
in shoulder, and pricking sensation over entire right side ; found that he had
lost power over left. On admission has complete paralysis, and slight anms-
thesia of left side of body, ‘‘utterance is imperfect.” October 15th.—Has
had tonics and electricity ; is discharged cured.

XLV. J. B. M., =t. 38, book-keeper, admitted Sept. 25, 1855. On 22d.,
while going to dinner, he suddenly fell ; he did not lese consciousness, and
had no convulsions. On trying to rise, he found his left side paralyzed, and
was unable to call for assistance ; next morning was found and taken care of.
On adinission, the left side is totally palsied, but not anmsthetic; face turned
somewhat to one side ;3 ““has some slowness and difficulty of speech.” He
seems to have enjoyed good health previously, and had been regular in habits;
may have had occasional headache. Getober 18th.—Is discharged, relieved.

XLVI. J. 8, wt. 35, soldier of G1st Regiment, N. Y. volunteers, admitted
September 20, 1861. Patient was transferred from State Hospital; has been
hemiplegic on left side, and has lost speech; is now able to walk about and
help Limself. No treatment excepting good food. January 20, 1863.—Patient
is transferred to United States Army General Hospital in this city.

CASES IN WIHICH APHASIA OCCURRED WITH DOUBLE
HEMIPLEGIA.

XLVIL. J. B., mt. 62, porter, admitted December 6, 18G0. Brought in
semi-comatose, with left pupil dilated and fixed; face flushed; pulse irreg-
ular; body relaxed. December 9.—Patient is rather more conscious; tries to
protrude tongue when asked; left side of body iz completely paralyzed, right
partially so0. Ordered wet cups to temple and pot. iod., .60 t.i.d. 12th
—Patient now moves right side pretty freely and left slightly. He under-
stands all that is said to him, but cannot speak. Takes beef-tea and pot.
iodid. January 7.—Afterlast note patient got bad Dbed-sores, and last week
was attacked with facial erysipelas; in spite of supporting treatment, he died
to-day. No autopsy.

XLVIIL. R., ®mt. 41, seaman, admitted September 2d, 1841. About one
month ago, while Iying in berth, he suddenly became paralyzed on both sides
at the same moment. Since, he thinks that he has gained some power over
legs. September 14.—Has been taking iod. potags. TLast night he was at-
tacked with spasmodic twitching of all his limbs and right side of face.
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Cannot swallow as well as before, and his speech has entirely failed. He ap-
pears to understand, and attempts to speak. Tongue is protruded; sphincters
paralyzed. Cont. iod. potass. September 27.—Has had a good deal of rigid-
ity of limbs; and has gradually failed; died. Autopsy, eight hours post
mortem, head only examined. The superficial vessels are congested; some
G5. cc. of himpid fluid in cells of pia mater. The arachnoid at base was
cloudy and tough. When transverse sections of the brain were made, it was
found to be of a natural consistency. ‘The medullary portion was covered
with numerous points of blaod ; nothing peculiar was discovered in hemi-
spheres. The ventricles contained about 15. ce. of serous fluid. The
right corpus striatum was found disessed. Its cineritious portion for the
space of a hickory nut (2. centimeters in diameter), was transformed into a
soft, reddish vascular pulp. The left was healthy, as were theoptic thalami.
The rest of the brain was healthy.*

CASES IN WHICH APHASIA OCCURRED WITHOUT
HEMIPLEGTA.

XLIX. T.R., wt. 35, seaman, admitted June 14, 1860. Patient has al-
ways been healthy; somewhat intemperate; never had syphilis. This after-
noon, while working, he fell down unconscious. On admission, is insensible
had no convulsions; pulse 90; no paralysis; heart healthy. June 15.—Has
slowly returned to consciousness. There is a complete loss of speech; * mus-
cles of his tongue and of speech are entirely paralyzed, so that he cannot pro-
trude his tongue nor utter a syllable. His intellect appears to be slow, though
lie evidently comprehends everything.” Answers by signs of head. Is able to
walk about; eats and sleeps well, June 30,—Continues to improve; is slowly
rezaining speech, but cannot protrude tongue. July 13.—Patient now pro-
trudes tongue well, and speech is slightly less difficult.  Discharged relieved.
(If the patient spoke at all, his mutism must have been owing to something be-
sides tongue paralysis.)

L. K., ®=t. 21, seaman, admitted November 14, 1866. Patient gave an un-
certain history of intermittent fever, contracted a month or so before in one
of the Gulf ports. On admission, he spoke in a peculiar manner. The first

# These cases are open to the objection that they might have been instances of
complete paralysis of the tongue. But in case XLVIIL., no difficulty in swallowing
is mentioned: and in case XLVIIL., it i= positively stated that the fongue was pre-
truded. Dr. Jackson's opinion on the bearing of such an objection to cases of
aphasia is worth reproducing. **1 may say, too, that 1 have never seen paralysis
of the tongue (¢.e. decided paralysis. . . . ), even on one side, with pure hemi-
plegia. There is, generally, weakness, affecting all the four limbs, although the
limbs on one side may be weaker than on the other. 1 state this as a mere matter
of fact, but it is easy to explain it byanatomy. The nuclei of the ninth nerves are
imbedded very near the decussation of the fibres from the limb, so thatan injury in-
volving the nueleus even of one side, would be, from continuity, likely to damage
the motor fibres of both =ides of the body—those on one side before, and those on
the other after they had erossed.” And he adds in another place, that dumbness
(paralysis of the tongue) would always be accompanied by difficulty in deglutition
or by the impossibility of the act.
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words of any sentence came forth easily and na*turallj', but the last, often in-
cluding the important verh or noun, were either gotten out with difficulty, or
not at all. The articulation was perfect, but there was a notable failure of
memory of which he seemed aware. He had no headache, and no sign of
paralysis. He presented the appearance, so commenly seen in patients com-
ing from the South, designated as malarial cachexia. November 15.—Patient
seems to have fallen into a curious lethargic state. The speech is almost en-
tirely lost; but there is neither delirium nor coma; he is intelligent, under-
standing and answering gestures; he makes use of a few words, but never to
the point; he seems to wish to be let alone; urine and fmces passed sponta-
neously, and are normal; the symptoms do not resemble those of congestive
malarial fever; the cyes arc not remarkably brilliant, and he does not seem
to have headache; the pulse ranges about 100; nothing abnormal heard in
heart or lungs; is taking .75 of quinie sulphas under the skin, daily, in
three doses; whiskey 16. ce. and Dbeef-tea. 19.—In the last few days
there has been no marked change in his condition; he often makes use of the
phrase ““what is it ?” somectimes says *‘yes ” without reason; still scems ra-
tional; puts out his tongue by imitation and quickly too; has been restless,
but at ho time delirious ; two or three times a day he makes use of afew other
words; once yesterday saying five in answer to a question, but not forming
any sentence; he seems to have rather more fever, with but small morning re-
missions; bowels being constipated, are to-day moved by injection; when he
has a call of nature he demands the nurse’s help with the phrase *f what is
it?" Cont. quini® and food; seems to Dbe failing in spite of this; tongue
coated, but never dry.  23.—Fever scems to have assumed a more continued
type; no change in cercbral symptoms; no paralysis ; no delirium; speech
same; has had infusion of serpentaria instead of quinia lately. 24.—Rather
suddenly, at 4 o'clock A, died.

The autopsy, nine hours after death, was made with great care. On re-
moving the calvarium, the dura mater was found much congested, the arach-
noid remarkably dry, and the vessels on the convexity of the brain greatly
distended with blood; not a trace of lymph was here found. On examining
the base of the brain, however, a large patch of false membrane was found
extending from the optic commissure backwards over the erura cerebri, the
pons Varolii and the medulla oblongata, terminating in a thin film on the in-
ferior surface of the cerebellum. The membrane was thickest over the pons,
being there 2.5 millimeters through and very firm. None of the nerves
appeared altered, nor was there any change in the brain substance beneath
the membrane. Anterior lobes (particularly the left with the third convolu-
tion and island of Reil) were examined with minute care for evidences of soft-
ening, inflammation, hemorrhage or plugging of vessels, but nothing could be
found. Horizontal section showed considerable punctate injection. The lat-
eril ventricles were about half filled with a clear, straw-colored serum. The
whole encephalon was then finely sliced, but no farther lesions were discov-
ered, Lungs, spleen, liver and kidneys were congested. Heart was examined,
but condition is not stated in notes.

The results in these fifty cases were as follows: died, 14 (9
autopsies); cured 11; relieved 13 ; not relieved, 12 ; total 50.
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CASE OF TRICHINOSIS.*

J. B., a grocer’s clerk, aged nineteen years, was admitted into the New
York Hospital, service of Dr. Thomas F. Cock, June 19, 1867, suffering from
anasarca. The patient stated that he had been ill three weeks, and that dur-
ing the first ten days he had suffered from violent vomiting and diarrhea,
followed by great debility and by dropsy. On admission he appeared ex-
tremely angmic ; the edema was so remarkably elastic that pitting could
only be produced upon the legs ; the tongue was clean, smooth, devoid of
epithelium, and in its anterior part disposed to dryness ; the stomach was
irritable, he said, but he managed to retain at least one meal a day ; during
the past few days constipation had succeeded to the previously relaxed state
of the bowels ; the pulse was weak, small, and beating about 112 times a
minute ; respiration was normal, and there was no increase of bodily temper-
ature. The urine was at once examined, and found to be of a pale color, of
normal specific gravity, and perfectly free from albumen. The patient was
ordered 120. cc. of sherry wine, milk dict, and a small dogz of the ammo-
nio-citrate of iron in tincture of cinchona. My suspicions that the ease was
one of trichinosis were strengthened by the regative results of the urin-
ary examination. Direct questioning elicited the fact that considerable
musecular pain and soreness had been experienced during the second and third
weeks of illness ; and that previounsly to the attack he had been in the habit
of eating half-cooked ham in sandwiches, and also of occasionally eutting off
small pieces of raw ham in the grocery and eating them.

On the 28th the patient had gained alittle strength, vomiting having occurred
a few times, Eggs and milk had been caten, and 180. of wine drunk
daily. The tartrate of potassa and iron had been substituted for the citrate,
as a chalybeate less likely to disturly the stomach. Repeated examinations of
the urine had heen made with uniformly negative results, On stating to Dr.
Cock my reasons for venturing a diagnosis of trichinosis, he very Kindly gave
permission {o resort to the proving examination. The patient readily and
intelligently gave his consent. Localized anmsthesia was produced by means
of ether and Richardson’s apparatus, and a small portion of the deltoid mus-
cle was removed. On tearing apart’ the muscular fibres in diluted glycerine
and looking at the preparation with a low objective, ten or twelve living
trichine were scen. The cysts were very distinet, located in the muscular
substance, their perfectly limited rounded ends beginning to become cpaque
from granular deposit. About their extremities were masses of fat globes and
cells.

The trichine which were still inclosed in ecysts presented a constant ver-
mieular motion: while those which were free in the ].iqui:] of the pru:p:lr:ltiﬂn
were so active as at times to leave the field (a narrow one at one jump.
These movements were retained by the trichins, thus prepared, for four days.

It was Dr. Cock’s opinion, that as all symptoms of intestinal irvitation had

% From the New York Medical Journal, May, 1868. This was probably tke
first case of trichinosis in America where the diagnosis was confirmed during life
by the microscope.  The case occurred while Dr. Seguin was House Physicizn of
the Iospital. —R. W, A,
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ceazed, and as it might be presumed that the parasites had all reached a mus-
cular lodgment, there were no indications in the case, excepting to feed the
patient carefully and to give himiron cautiously. This plan was carried out,
and slow improvement was obsérved daily in color and strength ; the swelling
disappearing rapidly from all parts excepting the legs. August 13.—The
patient, although still pale, is discharged cured.

It is to be regretted that the duties of the hospital were so pressing upon
the resident staff as to prevent the proper inquiries and examinations so essen-
tial to the completeness of such a case.

A CASE OF ACUTE OCULAR (EDEMA—CAUSE UNKNOWN.*

B., a private in Co. B, 3d U. 8. Cavalry, aged 18 years, a native of Penn-
sylvania. Has never enjoyed good health. From the age of 15 to date of
enlistment, last March, he worked in an iron mill, and was exposed to great
heat and vivid light. A few years ago he had intermittent fever. Has always
had a tendency to diarrhicea, and is now under treatment for an attack that
threatens to become chronic, He is pale, flabby, looks old, face and forehead
wrinkled. When a child he suffered from night blindness. Sept. 24th, he
presented himself with his lef? eye much swollen; says that ten minutes before
his eye was well. He was reading, when suddenly a severe smarting pain was
felt in the inner canthus, and was at once followed by swelling. He is cer-
tain that no foreign body entered the eye. The lids are externally edematouns
and nearly closed. On opening them, an almost complete eliemosis is scen,
the ring being imperfeet at its upper outer part.  There is no injection of blood-
vessels and no lachrymation; pupil normal. T applied a solution of nitrate of
silver ( 3. to 30. aq.) frecly over the chemosis, and directed a light wet com-
press to be applied during the evening and night. The next day the eye was
about normal.

Second attack, Oct. 3d, at 1 v, I had oceasion to see a wounded man in
my hospital, and asked several questions of B., who was-watching him. His
eyes were then in a normal state. Hardly had I returned to my room—cer-
tainly not more than five minutes—than B. came to me hurriedly with his
right eye swollen. He had experienced the smarting. and the appearance of
the eye was precisely similar to that of the Jeft eye ten days previously. There
was no sign of influnmation. At 2 par a complete and heavy ring of swelling
surrounded and nearly buried the cornea. I pursued the same plan of treat-
ment as before, and in twenty-four hiours all was well.

Patient states that he had the first attack of this curious affection in 1860,
while at work in a field, Since, he has had from two fo six attacks each
year. This year he was affected onee in April and once in July, besides
the two attacks detailed above. Ie feelz certain that in all instances the
symptoms and appearances have been the same; and often the disease sub-
sided spontaneously. Onee, in 1860, both eyes were affected at one time.

Hiz mother and sister **have always had weak eyes,” and have suffered

# From the N. Y. Medieal Record, Jan, 1, 1868,
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from repeated similar attacks of cedema of the eyes. His father has excellent
sight, though he has worked for many years in the iron mill.

The irides are pale gray ; pupils habitually a trifle dilated ; urine contains
no albumen ; heart healthy. Patient suffers much from epistaxis, in sum-
mer mostly.

There are three main points of interest in this case. Firsf, the extremely
sudden formation of the edema and absence of the usual symptoms attending
inflammatory processes.

Second, the apparent hereditary character.

Third, the coincidence of the disease with a semi-cachectic state.

CAS DE LESION PROBAELE DE LA MOITIE LATERALE DROITE
DE LA MOELLE EPINIERE, DANS LA REGION CERVICALE IN-
FERIEURE, AYANT PRODUIT DE I’ANESTHESIE D'UN COTE
ET DE LA PARALYSIE DE L’AUTRE.*

Le sujet de cette observation, le capitaine R., du 3¢ régiment de cavalerie,
dans armée des f}mfs—[fnis, figé de 36 ans, naturellement tris-fortement con-
stitué, a toujours joui d’une santé exceptionnellement bonne. Etant en gar-
nison i Natchez, dans I'Etat du Mississipi, pendant Mautomne de 1863, il lui
arriva un accident qu’il déerit en ecs termes: Il était dans Phabitude chaque
jour de se promener i cheval, Le 21 octobre, prenant cet exercice, il apergut
une rue dans laguelle il n'était jamais entré, et s’y langa an grand galop. A
peine y fut-il entré qu'il vit que e¢’était une impasse. M. IR ne put arréter
son cheval, et tous deux furent précipités dans un fossé ayant des murs de
brigues et d’environ 15 pieds de largeur et 12 de profondeur. Ce fossé termi-
nait Pimpasse, et de Pautre ¢oté se trouvait une maison.

Malgré la force terrible du choe, le cheval ne fut nullement blessé, mais
M. R. fut relevé insensible et porté i 'hdpital militaire.

Environ une heure apris I'aceident, il revint i lui et constata sa condition.
Il n’avait quune seule blessure, une lacération du cuir chevelu sur le pariétal
ganche, mais son corps &tait si complétement paralysé i droite qu'il ne pouvait
méme remuer un seul doigt.  Dans ce méme coté la sensibilité était conservee,
et il pense méme que les senzations tactiles étaient plus distinctes qu'd 'état
normal. Dans le eoté ganche du corps il y avait anesthésie incomplite, avee
conservation du mouvement volontaire. La perte de sensibilité Glait totale
dans les parties animées par le nerf cubital. La téte était fortement inclinée
vers I'épaule droite. Il est eertain qu'il n'y avait point de paralysie i la face,
et que ses sens ¢taient normaux. Pas de paralysie des sphincters ni d’anaphro-
disie. Le peu de dyspnée qu'il ressentit les premiers jours se dissipait lorsque
ses épaules étaient soulevées, Il ne perdit plus connaissance et n'eut pas de
délire.

Le troisitme jour, le mouvement volontaire lui revint un peu dans le coté
droit, et apris cela il s'améliora progressivement.  Vers la fin de Ja deuxidme
semaine il quitta son lit, avee I'aide du garde-malade, et fit quelques pas dans

—— e ——— _— e —

# Extrait de I'Archives de Physiologic normale et pathologique, mars,1870.
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la salle ca s'appuyant sur le dos d'une chaise ou sur le bras du garde-malade.
TUne semaine plus tard il se promenait lentement, faisant peu de pas & la fois,
tout seul. A cette époque (troisitme semaine), il s'aper¢ut pour la premitre
fois que la sensibilité des doigts de la main gauche saméliorait, mais il ne
remarqua pas I'état de la jambe.  En sortant du lit, il fit Pobservation que le
citté droit du corps se refroidissait plus facilement que le gauche, particularité
qui persiste encore aujourd’hui. Six mois aprds 'aceident, il se rendit 4 son
régiment, et avec de 'assistance en montant, put aller & cheval. A cctte épo-
que, le cou s'¢tait complétement redressé, et depuis lorsil a continué & gagner
lentement cu force et en azilité du coté droit.

Au moment ol cette observation est rédigie (juin, 1869y M. IR. est en par-
faite santé et soutient trés-hien les fatignes de la guerre, A pied il a Pair un
peu géné, mais cela tient 4 un degré trés-minime d'atrophie du edté droit du
corps. Une fois i cheval, il est complétement dans son élément et se montre
admirable cavalier. Sa force physigue est grande, et il fait Uexercice du sabre
¢ralement bien des deux mains 3 la main droite est un pen congestionée, ct
les doigts sont en apparence contracturés, mais cela est plutdt une attitude
vicieuse qu'une rétraction musculaire. Avant son aceident, il ferivait de la
main droite ; maintenant il conserve I'habitude prise pendant les mois de para-
Iysie d'Gerire avee la gauche, mais il signe toujours avee la droite. La jambe
¢t la cuisse ganche n'ont pas une sensibilité tout 4 fait normale, autant que je
Pai pu estimer avee une &pingle. Il pense que la main droite est’encore
hyptresthétique, et il a remarqué que de ce coté les ongles poussaient plus
rapidement qu'i gauche.

L'bistoire du traitement est plutdt curicuse qu'importante. Les chirurgiens
i Ihopital militaire de Natchez erurent & une lésion dans I'hémisphere ctribral
gauche. Llerreur de dingnostic s'explique en partie par la présence des deux
faits que voici : plaie sur le pariétal gauche et hémiplégie & droite.  Ils déei-
derent de laisser M. R. sans traitement, sauf qu'apris les premiers jours le
galvanisme (courant électro-magnétique interrompu) fut appliqué journelle-
ment aux membres paralysés pendant quatre meis, Dans le mois d'octobre
1864, profitant d'un congé, il se mit entre les amains dun horloger de Louis-
ville, qui lui fit des applications irritatrices produisant des pustules. 1l se
servait d'un appareil composé d'une douzaine de pointes d'aiguilles, avec lequel
il faisait pénétrer une pommade dans la peau du eoté droit, qui était encore
faible. Toutes les parties de ce edté du corps furent I'une apris l'sutre
couvertes de pustules, le traitement durant plusieurs semaines. M. L. croit
que cette médication lui fit du bien, et depuis il ne s’est plus soigné.

Cette observation est malheurcusement tris-incomplite.  Elle repose presque
entidrement sur ce que le malade a lui-mféme recueilli. Je n'ai pu étudier
d'une manitre satisfaisante 1'¢tat des diverses espices de sensibilité dans le
cité gauche, car les détails du cas me furent communiqués pendant une
expédition contre les Indiens dans le territoire du Nouvean-ilexique, et ce
n'est pas en pareilles circonstances qu'un médecin se trouve muni d'wsthésio-
mitre, ete.

La premidre question qui se présente en cherchant i analyser le cas est
quelle partic du systtme nerveux central a &été 1éste.

On peut complétement rcjeter I'opinion des chirurgiens qui traitérent
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M. B. en premier lien. A moins de supposer deux lésions simultanées, nne
dans I'hémisphire gauche et 'autre dans la moelle Epinitre, les symptomes ne
peuvent étre expliqués, Mais 'absence de paralysie faciale s'oppose i Dad-
mission de Vexistence d'une lésion cérébrale. Le malade a souffert des
symptomes qui suivent :

A drgite. A gauche.
1. — Paralysie complite du mouve. 1. — Conservation du mouvement vo-
ment volontaire dans les deux ex- lontaire.
trémitls. _
2. — Une contracture (?) de muscles 2, — Une paralysie () des muscles
inclinant la téte vers I'épaule. dont l'action est d’incliner la téte

vers 'épaule.

3. — Une hyptresthésie dans ces 3. — Anesthésie complite dans la ré-
mémes extrémités (7). Certainement gion animée par le nerf cubital, in-
conservation de sensibilité, complite aiileurs,

4. — Congestion de la peau et déve-
loppement des ongles plus rapide-
ment que du cété opposé,

On ne pent s'empécher de reconnaitre ici les signes dune hémiplégie
gpinale ; une forme de paralysie dont on doit la caractérisation & M. Brown-
Séquard.*

Se basant sur une physiologic de la mocelle épinitre qu'il avait lni-méme,
par de remargquables découvertes, plus contribué que personne & établir, il
parvint d expliquer les riésultats, en apparence si obscurs et indéchiffrables,
de certaines lésions gpinales. M. Brown-Séquard a récemment + publié une

. strie de lecons sur hémiplégic spinale, remplie de faits nouveaux qui ne
laissent plus de dountes sur le sujet.

En comparant les symptémes présentés par le capitaine R, avee ceux des
malades étudiés par M. Brown-Séquard, il est certain qu'ils appartiennent &
une méme catégorie.  La lésion dans I'observation que je rapporte &tait done
dans la moitié Iateral droite de la moclle épinitre.

A quelle hauteur siegeait la 1ésion? Tl est certain que les
nerfs diaphragmatiques n’ont point été paralysés, ear le peu de
dyspnée dont il s'est plaint se dissipait immédiatement apris
I'élévation des épaules. La sensibilité était le plus affectée dans
les parties ol se distribue le nerf cubital, nerf qui semble prendre
son origine des deux cordons inférieurs du plexus brachial, cor-
dons qui sont formés par la derniére racine cervicale et la prem-
itre dorsale. Conséquemment la moelle n'était peint lésée aun
nivean de la quatriéme paire cervicale, mais 1'état pathologique
etait & son maximum A l'origine de la huititme paire.

* Leetures on the physiology and pathology of the nervous centers : delivered
before the Royal College of Surgeons of London in"May, 1858.—Philadelphia, 1860,
t Lancet, Nov. 7, 1868, et dans plusieurs numéros suivants.




G0 HEMIPLEGIE SPINALE,

Quelle était la nature de la lésion ?

Le résultat heureux obtenu si rapidement suffit pour faire
rejeter la plupart des causes connues de '’hémiplégie spinale.
En premier lieu, une fracture du rachis ne peut étre admise ; et
de plus, jai constaté quil n'existait ancune deformation de la
colonne vertebrale. Une hémorrhagie des méninges, assez con-
sidérable pour produire une anesthésie si persistante, aurait
nécessairement été trés-considérable, et de plus le sang aurait
eu de la tendance i se répandre autour de la moelle, produisant
ainsi des symptomes bien différents de ceux observés dans 'ob-
servation. Une déchirure compléte de la moitie latérale droite
de la moelle n'est guére plus compatible avee les symptomes et
avec le retour du mouvement volontaire pendant la premitre
semaine. En outre, comme M. Brown-Séquard I'a fait remarquer,
I'anesthésie est permanente lorsqu’il exist pareille lésion. Dans
un cas qu’il a pu observer plus de vingt ans aprés la division
d’'une moitié latérale de la moelle dans la région cervicale supé-
rieure, il a constaté un retour assez complet du mouvement vo-
lontaire dans les membres du eoté de la lésion, mais i peine y
avait-il trace de sensibilité dans le coté opposé. La conduction
motrice s'était rétablie, la conduection sensitive était interrompue
d'une mani¢re permanente. Il me semble gqu'une lésion tres-
limitée dans la substance grise de la moelle, au niveau de la
huititme paire cervicale, lésion consistant en une dissociation de
certaines cellules d’avec leurs fibres nerveuses, avec rupture de
vaisseaux capillaires et hémorrhagie extrémement minime, expli-
querait parfaitement les symptomes. Mais, en outre, il faunt faire
la part d'une altération de nutrition dans d’antres parties de la
moelle, altération conséquente au tranmatisme. La paralysie,
qui a disparn complétement en quelques mois, ne pouvait de-
pendre entirément d'une interruption des condueteurs moteurs:;.
il a dit y avoir aussi une altération de nutrition par action
réflexe. La sensibilité est revenue en presque totalité, aussi
avec une grande rapidité; et d'aprés les, preuves fournies par
M. Brown-Séquard de l'incurabilité de I'anesthésie i la suite de
lésions de la substance grise de la moelle, on doit conclure gue
I'anesthésie chez M. R. dépendait presque entirérement de I'alte-
ration de nutrition dans la moitié droite de la moelle. Mais
il y a certainement eu traumatisme, ainsi que I'atteste la per-
sistance d'un degré appréciable (peut-étre plus grand qu’il ne
m’a paru) d’anesthésie. L’'état congestionné de la main droite,
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AUTOPSY OF A CASE OF MANTA.*

Mania,; granular degeneration of ventvicles; cortical sclerosis of cord.-—8. 8.,
wet, 43, married, Can., stonecutter, admitted July 10, 1870. First symptoms
noticed two months ago. Had a slight fit, which was foliowed by symptoms
of subacute mania. He steadily grew worse and became unmanageable at
home, on account of violence towards family and others. At times has been
rational, but most of the time incoherent, having delusions in regard to being
a policeman, owning livery stables, ete. Previously to Lis having this “fit”
he was thought eccentric.

Awugust 9.—IIas had no active symptoms until to-day, when he became delir-
ious and required restraining in bed.

Sept. 1.—Is up and about ward as usual, though lie seems more stupid and
irritable.

20th,—Transferred to the ** Excited Ward " on account of a growing dis-
position to molest other patients. Imagines that they call him bad names, cte.

*atient is somewhat deaf. : :

Oct. 10.—General health failing. Is taking tonics and stimulants.  Soils
clothing and bed.

Noe, 1.—Did not seem to recognize his wife, who visited him two or three
days ago. Frequently suffers from colie.

11#h.—At six o'clock .., was discovered in a **{it** by the attendant.
The **fit” seems to be apoplectic. Has stertorous breathing; flushed counte-
nance; pulse 132, and very strong, carotid arterics beating violently; pupils
contracted and not responsive to light. No reflex movements of limbs pro-
duced by tickling feet. When first scen by attendant arms were jerking, No
evident paralysis of any of the limbs. At 6 o’clock p.ar., no material change.
Has occasional spasmodic movements of arms, and spells of jerking, and
rregular breathing,  Sweats profusely, and passes large quantities of urine,

12th. Ar.—Pulse not as strong.  The paroxysms of irregular respiration
continued through the night. No other change. Noon.—Breathing more
regular; pulse better; pupils respond to light; he makes attempts to swallow.
Ordered some stimulants. Is sensible to pain of pricking and pinching.
Right side apparently more sensitive than left. Temperature normal. 6 o'clock
pM.—Bwallows whiskey and water, though with difficulty. Pulse 100.

13th.—Apparently better. Takes milk-punch and beef-tea with less diffi-
culty in swallowing. Respiration more recular. 5 r.y.—Is about as in A,
7 r.a,—Reported in a dying condition. Death took place at 9 r.ar.

Auntopsy.—DBody examined twelve hours after death; weather cool. Rigor

* By A. M. Bhew, M.D., and E. C. Seguin, M.D. Bxtract from the American
Journal of the Medical Sciences for July, 1871,
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mortis moderate and universal, Some hypostatic congestion of skin of back
and limbs. . Small bed-sore formed over sacrum.

" Spine and contents.—Fat next to dura mater injected. But little fluid under
arachnoid. Dura mater and arachnoid appear perfeetly healthy : there beinga
few filamentary adhesions between the two in region of cervical enlargement,
posteriorly.  On the antevior surface of spinal canal there is found a small
tumor, the size of a large pea, situated in the substance of the posterior com-
mon lignment, opposite the fibro-cartilagg lying between the last dorsal and
first lumbar vertebre, It pushes the dura mater somewhat forward, but not
enough to have produced any pressure on cord.  The tumor is fibro-cartilag-
inous. On making sections through different parts of the cord, no abnormal
appearance is discernible to the naked eyve, except a very unusual develop-
ment of vessels in the gray matter and near the anterior fissure. Spinal cord
is placed in Miiller’s flunid for transportation.

Skull and contentz.—Bones and dura mater normal.  Pacchionian bodies un-
usually numerous.  The arachnoid is zot perfectly transparent along vessels,
but the milkiness is hardly pathologieal. A minute inspection of the entire
external surface ¢f the cerebrum fails to reveal any lesions. The pia mater
everywhere pecls off well. On section, the gray matter of the convolutions
appears unusually dark. The centrum ovale majus is mueh injected. Opto-
striate bodics normal.

The ventricles are the seat of a very interesting lesion. In the first place,
they are all considerably dilated, and contain a good deal of clear fluid.

Secondly.—The floor of the lateral ventricles, half way up the lateral bound-
ary, appears granular and thickened. The granulations, easily felt and seen,
are translucent, pearl-like, and vary much in size, from a mere point to the
bulk of the head of a small pin. On passing the fingers over the diseased
tissue it appears unusually firm, The third ventricle and infundibulum are
mmsiﬂ{;:'nh]}r enlarged, and studded with granulations; the same being true
of the aqueduct of Silvius. The foramina of Monro measured over one-half
a centimeter in diameter, and the lesion involves them, as well as the
septum lucidum. The roof of the ventrieles is normal; and so are the choroid
plexuses,

Cerchellum appears perfeetly normal: but the valve of Vieussens is the seat
of the granular degencration above described.  Medulla oblongata appears
healthy to naked eye, except that floor of fourth ventriele to the apex of the
calamus seriptorius exhibits the sranunlar  deseneration, though to a less
degree than the lateral and third ventricle. Nerves at base of Lrain appear
normal.

Thorar and contents.——Ieart normal, contracted; commencing atheroma of
arch ef norta.

The lungs de not fully collapse on exposurc. Left lung presenis some
recent adhesions of its lower part with costal pleura; no fluid. The lower
lobe is hepatized and presents a number of patches of commencing resolu-
tion; picees sink in water. Lower part of upper lobe slizhtly congested; at
apex there is a wrinkled cicatrix the size of an almond, underncath which lies a
cretaccous mass as large as g pea, with tubereunlar (¥) granulations, somewhat
smaller, imbedded in the lung tissue aroundd it, in a zone one inch in diameter.
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Right lung exhibits only extreme congestion and edema of upper and lower
lobes; the middle lobe being normal. No trace of tubereles in this lung.

Abdomen aid confents.—The stomach is the seat of conziderable ecchymosis
along the lesser curvature, and there are traces of this in the large cul-de-zac.
Kidneys of usual size; capsules peeling off normally. Cortical portion of
right kidney is, perhaps, a little pale.

Liver, zpleen, and intestines healthy. Some urine in bladder; is not albu-
minous. .

Microseopical examination.  Spinal cord.—After hardening in a dilute solu-
tion of chromic acid, sections were cut horizontally from different regions of
the spinal cord, and prepared by Clarke’s method. That is to say, the cuts
were stained by a neatral =zolution of carmine, soaked in aleohol, transferred
to absolute alecohol, floated on eil of turpentine to give transparency, then
mounted in Canada Dbalsam dissolved in chloroform. The following is the
result of the study of these sections in order, beginning above, with a power
of one hundred diameters. :

Seclionn No. 1, made in the decussation of the pyramids. Circumferential
layer of reticulum is perhaps a trifle heavier than usual, as are some of the
trabecule running inward from it. The central canal is very small, but not
altered ; and no lesion is evident in the white or gray substances,

Seelion Ne. 2, made 3 e, below decussation.  The inereased thickness of the
circumferential part of reticulum has become very decided, and constitutes a
cortical sclerosis. The framework is denser, and secondarily the nerve fibres
‘near the edge of the seetion are atrophied in large numbers; many bearing
but a very small quantity of mycline around the axis eylinder, many others
being apparently reduced to the latter element; the growth of the new fibril-
lar tissue having, as it were, strangulated them. The anterior fissure is widely
open, the vessels running into it are abnormally large, and at its bottom, near
the anterior commissure, there is a moderate amount of homogeneous effusion
in the folds of the pia mater outside the vessels.  On the left side, the ante-
rior eommissure is invaded, and zomewhat broken down, by a dilated vessel
with effusion of the same homogencous material outside of it, in a manner
precisely similar, though less in extent, to what exists in Section 4. The cen-
tral canal is normal, but its cavity contains a quantity of the homogeneous
cffusion.

Seetion No. 3, made throngh the upper part of the cervical enlargement.
The cortical selerosis has diminished, but is still very evident and uniform.
Near the bottom of the anterior fissure lies a dilated hlood-vessel, and still
deeper a quantity of homogeneous effusion, destroying, in great part, the left
anterior commissure.  There is also a want of symmetry between the anterior
Liorns, the right being shorter, and looking a trifle more inward, than the left.
The central canal is small, but normal.

Seetion No. 4, made through the middle of the cervical enlargement. The
cortical sclerosis has again increased, and is greatest in posterior and lateral
portions of the section. At the external end of the anterior fissure, there has
been much inerease of the connective tissue of the pia mater. With a higher
power (300 diameters), this structure may be seen sprinkled with numerous
nuclei, evidences of inflammatory irritation. This multiplication is cspecially
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marked round about the vessels of the anterior fissure, and in their adven-
titious coat. A narrow strip of pia mater extends from this part to the inner
end, or bottom, of the anterior fissure, where it again expands, rich in nuclear
elements, and bearing abnormally large blood-vessels, whose walls are de-
cidedly thickened, and whose cavities are crammed with red blood corpuscles,
In the middle, resting against the anterior commissure, in the midst of the
connective tissue, is a mass of effused material, appearing homogeneous under
a power of 100 diameters. From the pia mater, at the bottom of the fissure,
there extends a new formation of fibrillar tissue filled with nuelei, inelosing
blood-vessels, which has quite destroyed the left branch of the anterior com-
missure; the pathological product extending into the gray matter and pos-
terior commissure. At the place of contact of the fibrillar tissue and the gray
commissure, is another mass of homogencous effusion.  There is more or less
condensation of tissue round about the eentral eanal, the eavity of which con-
tains a homogencous material of same aspect as that found elsewhere. The
invasion of the left anterior commissure by the diseased pia mater has pro-
duced a striking deformity in the white and gray matters of that side, The
left anterior column is shortened, and rounded off below ; the inner boundary
line of the anterior horn is apparently shortened, and is thrown inward, so as
to appear quite parallel with the anterior fissure. About one-fourth of the
so-called posterior fissure is dilated, and the resulting space contains a thick-
ened process of the pia mater, probably itself conveying an enlarged blood-
vessel.

Section No. 5, made through the middle of the dorsal region. The cortical
sclerosis continues marked, though less than in No. 4. At the bottom of the
anterior fissure is some homogeneous effusion, but the commissure is intact.
There is seen, back and to the left of the central canal, in the posterior com-
missure, an opaque red spot, contrasting sharply with the adjacent tissue, of
an oval shape, measuring .21 by .13 mm., evidently a spot of sclerosis. The
central canal is here very large, .5 mm. by .15 mm., irregularly quadrangular
in outline, and is filled with homogeneous effusion.

Seetion No, 6, made through thn middle of the lumbar t*r:lnrn'r_-lm:-ut Clor-
tical sclerosis moderate; Lx.:ggcmtml near points of exit of pnstnrmr roots.
The anterior fissure and contained parts are very nearly normal; anterior com-
missure intact. The central canal appears as a slit running antero-posteriorly,
one of its sides formed by tolerably distinct epithelium, the other broken
down: and the lumen contains débris of epithelial elements. No trace of effu-
siom outside of vessels,

Seetion No. 7, made at a point about 2 c. above end of cord. Shows very
great cortical sclerosis, which is, however, quite uniform. Anterior fissure
not much involved; it contains no effused matter. The central canal is
represented by an ovoid mass of epithelial délris. The external layer of the
reticulum, and .the trabecule running inward from it, arc immensely hyper-
trophicd, and show, under a higher power, a distinet fibrillar structure. The
nerve-fibres are consequently atrophied, and very few exhibit an envelope of
myeline; the immense majority are indicated m:l_v by the round, nucleus-like
body, the axis cylinder. Besides these, there are very numerous nuelei, be-

longing to the discased reticulum. Beyond the external layer of reticulum
3
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are scen two fragments of pia mater, much heavier than normal, and show-
ing nuclei.

Section No. 8, made at a point 1 c. above end of cord. The cortical sclerosis
is here very considerable, the pia mater being remarkably thickened. The
sclerosis is especially marked at the external end of the anterior fissure. In the
fissure itself there is thickening of the pin mater, enlargement and thickening
of blood-vessels; and around these there is some effusion more granular than
that occurring higher up, and of a yellowish hue. Opposite the posterior
fissure the sclerosis is much less intense; but it is again greater over the
lateral columns.  Around the central canal there is some slight condensation
of tissue, the epithelium is fairly preserved, and there is no effusion in the
cavity. The effusion which has been seen in so many sections, lying in the
anterior fissure or occupying the lumen of the central eamal, appears quite
homogencous, and of a uniform reddish bue, under a power of 100 diame-
ters. With a power of 340 diameters, we thought that in a few places we
could make out indistinetly the outlines of red blood corpuscles.  'We conze-
quently, though with reservation, consider the effusion as hemorrhagie.

In none of the many sections examined was any alteration of the nerve cells
of the gray matter discovered. In some sections the gray matter was seen
to contain abnormally laroe vezsels filled with hlood.

The state of the spinal cord may be stated in a few words, as follows:

The organ is in a state of inflammatory irritation, characterized by thick-
ening of the pia mater, multiplication of its nuclei, and formation of new
fibrillar tissue in the anterior fissure in various parts of the cord, mainly in
the upper cervical region and in the lower portion of the lumbar enlargement.
This morbid state of the pia mater is accompanied everywhere by enlarge-
ment of blood-vessels and by thickening of their external coat; in many places,
besides, by rupture of small vessels, leading to effusion of blood in the bottom
of the anterior fissure throughout the upper cervical region. In some places
the central canal is occupied by a similar effusion. In the upper cervical
region for several ¢, the left armn of the anterior commissure is broken tp by a
pathelogical product made up of enlarged vessels, new fibrillated tissue de-
rived from the pia mater, and by hemorrhagie effusion.  Throughout the cord
there is marked cortical sclerosis.  This sclerosis, most marked in the upper
and lower portions of the organ, has resulted, firstly, in the production of a
mass of fibrillated tissue containing numerous nuclei, and, secondly, in con-
secutive atrophy of the nerve fibres lying in the meshes of the reticulum near
the periphery. In the gray matter, traces of the irritative process arc to be
found in the shape of condenzation of the tizsue round about the central
canal, of enlarged blood-vessels, and of one nodule of sclerosed reticulum.

Medulle Oblongate.—We have been as yet unable to study the state of this
part in o thorough manner. Scetions made at a point .5 e¢. above the end of
the calamus seriptorius present the following points :

The pia mater is somewhat thickened, and contains numerous nuclei. The
Aloor of the ventricle is studded with granulations, most abundant and largest
in the situation of posterior median fissure, having the same fibrillated struct-
ures as those found on the lateral and other ventricles, a minute description
of which will be found below.




=

. a
AUTOPSY OF A CASE OF MANIA. 67

The nuclei of the hypoglossal nerves, and the cells of the restiform bodies,
are normal ; but a little to the outside of and above the hypoglossal nnelei,
there are seen six or eight nerve-cells in various stages of granular degenera-
tion. Some of them are mere masses of yellow granular pigment. These
cells belong to the nuclei of the spinal accessory nerves. The vessels of many
parts of this nervous centre are very large, and nearly all erammed with
blood ecorpuscles. In and about the hypoglossal nuclei, vessels measuring
15, .1, .06, 0.5 mm. in diameter are found ; in the restiform bodies, vessels
0.5 mm. in diameter ; and in one section the central part of the left olive
exhibits a eavity which must have inclosed a vessel measuring .3 mm.

Ventricular Swpface.—We come now to the study of the most interesting
lesion of the case, viz., the granular degeneration of the general ventricular
surface. We shall dezeribe the lesion as it appeared in sections cut from the
floor of the lateral ventricle perpendicularly to surface, prepared and mounted
according to Clarke’s method.

(r.) On viewing such a section with various powers, the following points
are ascertained : The deeper parts of the section exhibit the nuelei of neu-
roglia in normal numbers, and the ordinary number of blood-vessels, around
which there is a moderate deposit of yellow granular matter, this being the
only abnormal appearance. Next, immediately underlying the epithelium, is
2 layer of condensed tissue, contrasting quite sharply with that above de-
seribed, and measuring, on the average, nearly .5 mm. in thickness. At
geveral points, in the neighborhood of blood-vessels, this condensed tissue
penetrates decper into the normal brain substance. These vessels, in the
condensed layer, and in the parts immediately below, are abnormally large,
filled with blood corpusecles, and their coats are evidently thickened. The
upper free {zpithelial) edge of the section is quite covered with projections,
these heing sections of the granulations whose appearance to the naked eye
has already been deseribed. These sections vary mueh in outline and in
gize. Some present a distinet terminal nodule or head, others are cut off
squarely, a few are pointed, and many are rounded. They range in height
from a mere nothing to nearly .2 mm. The majority of the granules appear
opaque, and the opacity extends somewhat, and in aarious shapes, into the
subjacent tissue. In some places nothing is visible but a nodule of darker
appearance than the surrounding parts, and not actually projecting through
the limiting line of the section.

(5.) On viewing one of the non-projecting nodules with an objective mag-
nifying 540 diameters, it iz evident at the first glance that the epithelial
lining of the ependyma remains over the entire nodule, in a better or worse
state of preservation ; in some places the nuclei of the epithelial cells can be
distinetly seen.  In reality there are here two nodules lying very near each
other, a larger and a smaller one, and in the depression between the {wo o
certain amount of disintegration has oeccurred in the epithelial layer. The
nodules themselves appear made up of a confused mass of delicate fibrillar
tissue ; the parts underlying the nodules being made up of similar fibres
nearly horizontally disposed. The nodules appear separated from the other
tissue by a tolerably sharp outline ; and no cellular elements are visible be-
neath the epithelium,
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(z.) Examining one of the large projecting granulations, we see that there
is, as above described, a fibrillated substratum, horizontally disposed. The
epitheliumm is preserved on the limiting line or section on either side of the
granulation, and also for a short distance upon the granulation itself. The
granulation, made up of fibrillated tissue, the fibrils of which are disposed
perpendicularly to the edge of the section, projects in such way through the.
remains of epithelinm as at once to suggest that the growth has burst through
the once continuous layer of epithelial elements. Its free edge is made up of
delicate fibres, and among these are seen the outlines of oval nuclei. In the
deeper parts of the granulation the fibrillation is more confused, and the
nuclei no longer distinct. :

() The examination of a minute granulation at its free edge shows a
number of peculiarly shaped eells, eontaining very large granular nuelei, and
having dissimilar ends ; one narrow and thread-like running down into the
granulation, the other free, rounded, or squared off. A number of analogous
cells appear faintly outlined in the projecting part of the granulation below
its free edge.  These peculiar bodies are most probably altered epithelial cells
of the ciliated wariety.

(e.) The head or projecting part of a granulation being snipped off with
seissors, is teased to picees in dilute chromie acid solution (%), and placed
under an immersion objective of 1.25 mm. focus made by Willianm Wales of
Fort Lee, N. J. Ttis at once perceived that what, under a power of 340
diameters and exeellent definition, appeared as a fibrillar connective tissue, is
resolved under 1,000 diameters into a congeries of minute nerve fibres, the
majority of which bear a small quantity of myeline, the others being appar-
ently naked axis cylinders, or amyelinie fibres, measuring on the average 001
mm. Notling whatever in the field resembles fibrillar conneective or reticu-
lated ‘tissue. There are present lying among the fibres a small number of cells
and nuelei.  Some of the nuelei are free, round, presenting a sharply defined
outline, measuring from .003 to .007 mm. in diameter, and inclosing a prom-
inent granule or nuecleolns. The cells are ovoid, without membrane, some-
what granular (not pizmented), and exhibit nuclei similar in size and appear-
ance to those deseribed above, These eells measure in their long diameter,
on the average, 014 mm. 3 in their short diameter .01 mm. In addition to
these elements, there are three very peculiar, and we must admit puzzling,
cells. These bear a resemblance to modified epithelial eells of the type
* deseribed at d, but the long and slender extremities branch in a regular and

remarkable manner. The heads of these cells present an irregular ovoid
outline, measure in length about (018 mm., and transversely (short diameter)
.01 mm. One of them contains a nueleus preeisely similar to the nuclei above
deseribed.  The prolongations or tails of the eells present no demarcation
line from the heads, and taper gradually, giving off two to six branches.
From the further rounded end of a eell to the second subdivizion of its tail,
is a distance of .07 mm. Some of the smallest branches of theze cells, by their
“uniform diameter, .001 to 0015 mm., sharp outline, and homogencous appear-
ance, hear the most striking resemblance to amyelinie nerve fibres.

From this study we think it safe to say that in this paticnt the ventricular
lesion was not due, as in Mr. Lockhart Clarkes ease, to proliferation of the
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epithelial layer of the ependyma. The preparations all show a very distinet
sub-epithelial lesion, whether of a truly selerotic nature we cannot positively
state. In favorof sclerosiz we have the increase of density in the granulations
themselves and in the underlying tissue to a depth of .5 mm., with thickening
of the coats of blood-vessels and enlargement of perivascular spaces, in the
same part. Against this view there may be advanced the absence of modified
reticulum or neuroglia, which is said * to constitute so large a proportion of
the ependyma ventriculorum. Had we contented ourselves with using a
power of 340 diameters, we should have honestly asserted the existence of
fibrillar tissue, as making up the bulk of the granulations, The uncertainty
of our study of this lesion has demonstrated to us the great want of a new
investigation, with modern objectives, into the normal histology of the walls
of the ventricular cavity.

Scetions made through the aqueduet of Silvius exhibited granulations of
precisely similar constitution. It will be remembered that in the preparations
from the medulla oblongata, granulations of the same appearance were seen
to spring from the floor of the fourth ventriele.

The lesion of the general ventricular eavity may be summed up as follows :
A condensation of the sub-epithelial tissues, with perivasculitis and dilatation
of the vaséular canals, to a considerable depth. A similar condensation
immedijately under the epithelial cells, affecting the form of nodules, which
nodules in course of growth have burst through the epithelium, and projected
into the ventricular cavity. In their development these nodules have, further-
more, set up an irritation in the adjoining structures which has resulted ina
modification (proliferation ?) of the epithelium itself ; this last being, we
firmly belicve, a secondary and subordinate process.

Cerelelluni. —Nothing abnormal is discernible in sections of the convolutions
of this organ.

Cerelrum.—Bections cut from one of the convolutions of the right anterior
lobe, and from one of the inferior part of the right temporo-sphenoidal lobe,
show no lesson beyond the presence of a few yellowish granulations along the
blood-vessels.

We will only add a few words of an historical nature concern-
ing the granular degeneration of the ventricular walls.

First observed by Bayle,t this lesion does not seem to have
been observed with care until 1861, when Dr. J. Lockhart
Clarke,} in studying the alterations present in a case of pro-
gressive muscular atrophy, found the fourth ventricle studded
with granulations, of which he gives the following conecise
account :

* Yirchow, Cellular Pathology, pp. 311-14 (Am. ed.).

t Bayle, Traité des Maladies de Cerveau et de ses Membranes, Paris, 1826,
p. 464. (Quoted by Clarke.)

$ Dr. J. L. Clarke and Dr. Gairdner, Relation of a Case of Muscular Atrophy,
Beale's Archives of Medicine, vel. iii. p. 1, 1861. TLondon.
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*The whole floor of the fourth ventricle, as already remarked, presented a
very peculiar and unnatural aspect. Instead of being smooth and shiny, as in
the healthy state, it was entirely paved with a multitude of granulations or
small rounded eminences, which were very closely aggregated, but differed
from each other considerably in size. I removed some of them for examina-
tion, first by scraping them off from the surface, to which they adhered with
some tenacity ; and then by shaving off a section together with a thin layer
of the subjacent tissue. When examined by means of a sufficiently high
magniflying power, the granulations or eminences were scen to consist of

globular agaregations of the ordinary epithelial cells, which in a natural or

healthy state, are arranged side by side, and form a smooth or level surface
on the floor of the ventricle. The tissue immediately subjacent, and which
consists of exeeedingly fine fibres proceeding from the tapering ends of the
epithelial eells and running in various directions, was more abundant than
usual ; and—as might be expeeted from the homologous relation of this part
to that which surrounds the spinal canal—they were interspersed with corpora
amylacea, but certainly not to a corresponding extent.”

The same granular condition cf the ventrieular surface was,
about the same time, attracting the attention of a French alienist,
M. Joire, who, early in 1861, submitted to the Paris Academy of
Medicine * a paper in which he stated that he had found this
condition only in cases of general paralysis of the insane, and
advanced the view that this was a characteristic lesion of the
disease.. In the Gezeffe Médicale for 1864, page 528, is an ab-
stract of a second paper by M. Joire, published in the Bulletin
Médicale du Nord, in whieh he deseribes the appearances to the
naked eye of these granulations. He states that the parts
underneath the epithelial layer are softer and more translucent
than usual. This condition often coinecides with dropsy of the
ventricles, and subarachnoid effusion. In early stages the granu-
lations are small, numerous, and remind one of grains of sand.
In old eases the granulations are larger, whitish, or transparent,
and produce a feeling of roughness under the finger. The lesion
18 most common over and round about the calamus seriptorius.
Finally, M. Joire claims that the lesion is constant in general
paresis. In this abstract there is no evidence whatever of the
microscope having been used.

Griesinger,t in his classical treatise, merely observes that in

*Joire.  Bulletin de I’ Académie Impériale de Médecine, sfance du 19 Février,
1861, p. 395.

t Griesinger. Traité des Maladies Mentales (traduction du Dr. Doumic). Paris,
1865, p. 496.
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ehronic hydrocephalus the ependyma of the ventricles is very
often found covered with granulations, thickened and denser
than normal, and as resisting as leather.

We find the following in Leidesdorf : ¥ In senile hydrocepha-
lus there is found a thickening of the ependyma of the ventricles,
as part of the general thickening of the neuroglia, giving rise to
a granular appearance. Under the head of new formations this
author mentions, without details, granulations of the ventrieles
which are derived from connective tissue.

Maudsley + merely quotes Clarke and Joire, denying the lat-
ter’s assertion concerning the meaning of the lesion. In Dr.
Blandford’s  new book the following passage oceurs :

“ Granulations of the lining membrane of the ventricle have been thought
by M. Joire to be peculiar to general paralysis, which they are not. They
have been observed in old-standing eases of mania or dementia, together with
similar granulations of the pia mater of the parietal and ocecipital lobes and
medulla oblongata. They are, no doubt, an aggregated and abnormal con-
dition of the epithelial cells, and seem to contain a homogencons substance,
probably exuded lymph,.™

Rindfleisch § speaks of granulations, like dew-drops, oceurring
on the ependyma of the ventricles, more particularly upon that
of the fourth ventricle, in cases of chronic hydrocephalus, epi-
lepsy, masticatory spasm, disorders of speech. He considers
them as made up wholly of fibrillar connective tissue, and a very
few cellular elements.

Finally, we have been informed by Dr. Francis Delafield, one
of the curators to Bellevne Hospital, that during the last two
years he has met with this lesion about a dozen times, nearly
always in connection with granulations in the pia mater. He
has not, however, made any microscopical examination of these
products. :

# Leidesdorf, Lehrbuch der psychischen Krankheiten. Erlangen, 1863, s. 256.

+ Maudsley, The Physiology and Pathology of Mind. Second edition. Lon-
don, 1868, pp. 455-6.

1 Blandford, Insanity and its Treatment. Am. ed., Phila., 1871, p. 121.

£ Rindfleisch, Lehrbuch der Pathologischen Gewebelehre, Leipzig, 1867-69, s.
H46-T7.




CONTRIBUTIONS TO THE PATHOLOGICAL ANATOMY
OF THE NERVOUS SYSTEM.*

L. Eramination of the Cervical Sympathetic Nerve in a Case of
Unilateral Sweating of the Head.—Some attention has of late years
been paid to this interesting symptom, and various explanations
of its mode of production have been offered.t In many cases
mechanical interference (pressure of tumor or aneurism) with
the sympathetic nerve is readily made out. In others, the
patients’ antecedents and the results of treatment warrant the
diagnosis of a sympathetic proeess, one assoeciated with disorder
of the stomach or other distant organ. DBut there are still other
cases, in which, the above explanation failing, we are obliged to
have recourse to the unmeaning phrase of idiopathic disorder.
The instance which I reproduce was of this last kind, and to my
knowledge is the only one of its class in which a microscopical
examination of the sympathetic chain has been make.’

The subject observed by me (a male about 50 years of age)
had exhibited one-sided sweating of the face and neck for a con-
siderable number of years; in which period the right half of the
face and neck never showed any moisture, not even when the
left side was bathed in perspiration. The abnormality, therefore,
consisted in the abolition of sweating on one side of the head.
When the patient first came under my observation he was in a
cachetic state, which ultimately proved to be cancerous, an
abdominal tumor scon becoming apparent. On the evening
when the patient’s wife first informed me of the one-sided
sweating, he had been suffering severe abdominal pain, and, in
consequence, was perspiring nearly everywhere. The lower and
upper limbs and the trunk were moderately moist, the left side
of the face (forehead especially) was dripping wet; while imme-
diately beyond the median line the skin of the right side was
perfectly dry. The pupils were equal in size and in mobility.
A eareful estimate of the surface temperature on the tempc-ml

e ————— e —_

#* I]'r:rm the Am. Journ, of Me:d. Sciences fur October, 1872
+ Consult a good paper on the subject by Roberts Bartholow, M.D., in ﬂlﬂ
Quarterly Jowrnal of Psychologival Medicine, vol. iii.(1869) pp. 184-144.
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region of either side was made by means of Dr. E. Seguin's
surface thermometer, but gave no differential result.

On the 7Tth of May the patient died of exhaustion. The
autopsy was made on the 8th, sixteen hours after death, the
body having been perfectly preserved inice. Immense cancerous
masses were found in the abdominal cavity, affecting principally
the mesenteric glands. Another deposit, in the shape of a
rounded tumor as large as a small orange, was met with behind
the left clavicle, externally to the sterno-mastoid muscle. Miero-
scopic examination showed the tumor to be composed of carci-
nomatous tissue.

The sympathetic chain of the neck was carefully réemoved on
both sides, and very shortly afterward immersed in an artificially
iodized sernm. During the dissection it was observed that the
right nerve was unusually adherent to the sheath of the vessels
and pneumogastric nerve, from a point on a level with the
bifurcation of the carotid artery nearly up to the superior
sympathetic ganglion. The post-clavicular tumor did not involve
the left nerve in any way. Examination May 9th, twenty hours
after the autopsy. To the naked eye the right chain exhibits no
middle ganglion, and presents a marked injection of the nerve
just above the superior ganglion, in part corresponding to the
adhesions already described. The left chain appears absolutely
normal (has three ganglia).

Mieroscopical examination of a considerable number of prep-
arations from the right superior ganglion, teased in serum, or
stained with carmine: no granular or amyloid bodies can be
detected, nor any abnormality of the econnective tissue; the
nerve fibres are normal, and the nerve cells alone depart from
the healthy standard. This alteration consists in a marked
inerease of the granular yellow pigment, which normally occupies
one-sixth to one-fourth of the body of the ganglion ecells. In
many cells the pigment is more than equal to one-half the eell
bulk ; in quite a number it takes up nearly the whole cell body,
and almost conceals the nucleus. Preparations from that part
of the nerve which should have presented a ganglion contain
abundant ganglion cells, nearly all with an abnormal amount of
pigment. Only a portion of the inferior ganglion remains; but
preparations from that show precisely similar appearances. Simi-
larly prepared specimens from various parts of the nerve trunk
exhibit perfectly normal nerve fibres, nearly all myelinie, of very
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variable diameters. No evidence of proliferation of the con-
nective tissue can be seen. The various vessels met with in the
above preparations contain large quantities of blood-globules,
but their coats are healthy.

Left nerve.—Nearly every part of this chain is examined in
the same manner ; its nerve fibres, blood-vessels (not injected),
connective tissue;, and ganglion cells appear in precisely the
same state as similar elements of the right chain, ¢.e., the first
three are perfectly normal, the last are very granular.

Consequently, the only lesion found in these nerves is sym-
metrically developed, and can, eonsequently, bear no relation to
the one-sided arrest of sweating observed during life. In another
case it would be highly desirable to examine the cervieal portion
of the spinal cord as well as the sympathetie itself.

The following measurements are obtained from estimating the
size of very numerous elements on both sides. Ganglion cells
range from .025 mm. to .062 mm. in diameter; nerve fibres
from .001 mm. to .02 mm.

I1. Dowble Central Canal in part, of an otherwise normal, Spinal
Cord.*—While examining sections from various parts of the
spinal cord of a patient who had died of the affection known as
general paresis of the insane, I came across unmistakable evi-
dences of the existence of two central ecanals, most distinet in
the cervical enlargement.

(2.) Im a section made just below the apex of the fourth ven-
tricle, the central canal is single and open, exhibiting very dis-
tinct cells. Its long diameter, antero-posterior, equals .53 mm. ;
its short diameter .052 mm.

(h.) In a section from a point 3 e. below decussation of pyra-
mids, a single central canal, blocked up by distorted epithelial
cells, is seen.

(c.) Section from the npper part of the cervical enlargement
shows two small, beauntiful central canals, lined with nearly per-
fect epithelium. The interval between the two ‘eanals equals
03 mm. The posterior median fissure comes down to a point
opposite the middle of this interval. The lumen of one canal
measures transversely .049 mm. ; antero-posteriorly .018 mm.
The transverse diameter of the lumen of the other canal meas-
ures .07 mm. ; the antero-posterior .012. The epithelial cells

* Instances of Double Central Canal. G. Harley and Lockhart Clarke in a case
of acute myelitis. Lancef, October 3d, 1868, p. 451.







CASE OF GENERAL PARESIS OF THE INSANE.*

Alexander C ——, aged 40 years, born in New York, a machinist by occu-
pation, married. Admitted Jan. 7, 1870.

History.—His wife states, that about five years ago he had an attack of
tonsillitis, after which, for a short time, he manifested symptoms of exalted
mania. Until the date of the illness now reported, his health was, as usu::],
good, but he was more irritable and impatient than formerly. He had been
employed as skilled workman by the Weed Sewing Machine Company, at
Hartford. In August (1869) engaged himself to the Singer Co., in New York.
This change proved the starting point of a series of extravagant notions and
excesses, which manifested themselves during the following month. Pre-
vious to this unusual conduct his wife had no idea that he was not perfectly
sanc.  She recollects, however, that for some months before leaving Hartford
he had manifested, at times, an unusual degree of sexugl desire, that he ate
enormously, complaining afterward that he had not had enough food.

The principal exaltation symptom, which developed in New York, consisted
in imaginary businesz connection with James Fisk, Jr., in railroad matters.
He went to the Opera House to look for him, and once got up and stopped
the orchestra. Thought that he was heir to A, T. Stewart, and to Astor,
whose daughter he was to marry. He became intemperate and visited houses
of ill-fame ; purchased expensive clothing, jewelry, ete., and nearly ran
through his means in a few weeks,

On admission to the hospital he had extravagant notions of wealth and of
power ; was to erect hotels in every city of the world, and to grant any wish
to anybody and make everybody happy.

Mayr 20th.—Has once or twice shown violence toward the paticents.

Eramination, June 25th.—I copy from my notes : Comes into the room in a
quick way, unconscious of our presence, exclaiming that he is the greatest
potentate on earth, the father of Jesus Christ, ete. Is perfectly docile and
obedient, but every motion is liuried and jerky ; after answering a question
he constantly and immediately reverts to his exalted ideas. General muscular
development very good. ITeart sounds normal ; percussion and auseulation
of anterior and upper part of lungs give natural results ; no urinary dizorder.

Head. —Iearing on both sides, fair ; has slight convergent strabismus de-
pendent on weakness of right external rectus muscle ; pupils, normal in size
and motion ; has no nystagmus. Vision of left eye good, but denies reading
time on full-sized watch at a greater distance than 40, cent. with right eye.
[On July 24th an examination with the ophthalmoscope, by Dr. T. R. Pooley,
of New York, gives the following results : ¢ Outline of both optic dises irreg-

o R;p-nrt of the Pathologist of the E::rnm:reﬁgzﬁnt_ll-&pitad for the Insane, Dr. E. C.
Seguin, for the year 1872,
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ular ; dises themselves small and white ; vessels, especially arteries, small in
gize. Atrophy subsequent to optic neuritis.”] No facial deviation, and none
of tongue when projected.  Frequent fibrillar contractions are visible in orbi-
cularis palpebrarum, in orbicularis oris, and in levator anguli oris. Speech
markedly thick, especially so after declaiming—labial sounds affected. Pro-
jects tongue fairly, and though the organ does vibrate as a whole, there are
no fibrillar contractions vigible in it, and no wrinkling.

Upper Extremities.—8Slight trembling of hands and fingers when extended,
a vibration heing pemeiwxl by observer when hulding latter s]ightl:,— between
his own hands. No fibrillar contractions are visible in arms, and none can be
excited by filliping. Strength very great and about equal in both hands ; the
efforts being made in a peculiar, jerky manner. The dynamometer (of Tie-
mann’s make) is too weak to record strength.  In the letters which he ocea-
sionally writes, the handwriting appears irregular, but to-day, with care, he
gigns his name in quite a free, firm hand for a man of his station. Sensi-
bility is normal in its various modes, gave that there is a little slowness (senzo-
rial or mental ?) in his perception of heat. Co-ordinates well in executing
every movement ; eyes open or clesed. Measurements of extended arms—
circumferences, right (middle) 26 c., left 24.3c. ; forearms flexed at right
angles, measured near bend of elbow, right 27 ¢., left 26.5 c.

Lower Ertremities—Walks well, but in a jerky manner,® produced by
mental state.  Stands and walks securcly with eyes open or closed. Right
lez at thickest part, extended, measures 35.5 c.; left; 3.5 e, Bensibility i
its various modes, normal, save that there is a retardation in perception of
pain and heat. Muscles of entire body exhibit normal electro-musecular
contractability and sensibility.

The nurse states that C. never soils his bed or clothing, and that he does
not masturbate.t His delirium runs exciusively upon greatoess and power
of self.

Diagnosis.—Chronic diffused peri-encephalitis, or general paresis of the
insane, in tolerably early stage.

July 20th.—Has been rather more excited during the past ten days ; is full
of delusions of an exalted character; artieulation more impaired.

August 24.—1Ts, and for several days has been, violent, almost unmanage-
able. Temperature observations hegun,  Agitation of hands again investi-
aated. On holding C.’s extended fingers lightly between our own extended
hands, a peculiar parchment-like fremitus is communicated to us, apparently
a result of friction between the contiguous sides of patient’s fingers, brought
about by fibrillar museular contractions. On “comparing this condition with
that present in a well-marked case of tremulous hands and head (paralysis
agitans ?) the following are results obtained : In the case of tremulousness,
the movements consist in alternate flexion and extension of fingers, due to
contractions of whole museles, or of large bundles of fibres ; on holding this
patient’s fingers in the manner above deseribed, no fremitus is perceived, and
the movements are wholly controlled.

# This expression refers to action of body as a whole in the act of walking ;
there was no jerky movement of legs.
} Another attendant says that patient has masturbated fecly,
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Febrwary 19th, 1871.—Sinece last note disease has progressed.  Delusion and
delirium of most exalted sort have continued.  Has gradually emaciated.  No
epileptic seizures.  Two months ago passed into a well-marked, pecuoliar
adynamic state, in which he now lies. A number of decubitus sores have
developed quite rapidly on several projecting parts. Emaciation is extreme,
but uniform ; perhaps most marked in face. Eyes in same condition as
before, right with slight strabismus. Pupils of about normal size (compared
with those of a healthy person in the same light), right a trifle larger than
left ; both responding to licht. Movements of orbicularis oris slow, stiff,
but complete, Projects tongue pretty well, without deviation ; organ does
not appear wrinkled, and trembles but little as a whole ; presents no fibrillar
contractions. Articulation very imperfect ; he can be understood rarely, and
with difficulty. Bwallowing of liquids fairly performed ; a little cough
coming on after six or cight spoonfuls have been taken. Nurse reports
greater trouble than this at times, indicated by *‘choking spells.” DMove-
ments performed by all limbs slowly and feebly. No frace of inco-ordination
or trembling ; no fibrillar contractions anywhere visible. Sensibility cannot
be satisfactorily studied. Patient makes no complaint of bed-sores, and did
not call attention to two or three abscesses which formed some time ago.
Pinching is everywhere felt and complained of, though after some seconds of
delay. Heart’s action exceedingly fechle, though regular ; pulse, 100 per
minute. Respiration not counted, performed fairly, without riles. TUrine
and fieces passed involuntarily, but not unconsciously. Mind is as clear as
compatible with presence of peculiar exalted delusions, which are still well
marked—*¢ is the first man born,” *‘has boundless wealth,” ete. About the
middle of the night C. died vather suddenly.

Autopsy.—Nine hours post mortem (Feb. 20th). Temperature
of room in which body has lain has been below 10.° C.
Extreme uniform emaciation. Rigor mortis, moderate. Uleer-
ations on under aspect of both elbows, on sacrum, and on spines
of seapulte. Anabscess is discharging on internal face of left
foot; ome, unopened, exists in inner side of left thigh. No
syphilitic stains.

Skull and Confents.—Bones healthy. No abnormal adhesions
of dura mater. Considerable opaline sub-arachnoid on convex-
ity of brain, compensatory of atrophy of anterior lobes. Veins
of convexity abnormally full. A large quantity of fluid lies at
base of brain, and when body is laid prone a fresh gush takes
place from the vertebral canal. Olfactory ganglia unusunally
firm and gray. Optic nerves appear normal; so do the third
nerves. Membranes at base of brain normal. Fifth and other
cranial nerves normal. Spinal membranes and external aspects
of cord and medulla oblongata normal. Vertebral and basilar
arteries are mot atheromatous, and contain recent dark clots.
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The floor of the fourth ventricle appears healthy. Cerebellum
healthy. Cerebrum : Pachionian bodies moderately developed.
Marked atrophy of convolutions composing anterior lobes—
greatest in front. A small amount of fluid exists in the lateral
ventricles ; their floors are healthy. Opto-striate bodies
normal. Various sections through spinal cord show no abnormal
appearance.

Thorax and Confents.—The fifth rib of right side presents an
old united fracture. Between the sixth, seventh and eighth
ribs, on left side, are a succession of abscesses, burrowing in
each intercostal space. Opposite the sixth spaece the peritoneum
is firmly adherent. The fibres of the diaphragm ave healthy.

Lungs.—Slight adhesion of entire lower lobe of left lung to
parietal pleura ; right lung free, except over diaphragm. Some
fresh adhesions between all lobes of right lung. A few patches
of lobular pneumonia exist in apex of right lung. - The only other
lesion is a slight congestion of the left lower lobe.

Heart.—Opaque patch with granulated surface on parietal
pericardium. Yellow appearance of musenlar substance in range
of left coronary artery. On the outer surface of each ventricle
15 o small white patch. The aortic valves are healthy. A firm
clot exists in aorta, the beginning of which exhibits patches of
atheroma. Firm clots lie in right auricle; and a large white
and black one in left auricle.

Abdomen and Contents.—Liver pale, slightly bronzed on under
surface, and presents a number of yellow patches. Gall bladder
nearly empty, containing a little bile. Liver substance perhaps
a little fragile. Panereas healthy. Mesenterie glands unusunally
large. Descending colon, as it lies from the lower edge of
kidney to the brim of pelvis, is contracted to the size of
a man's ring finger. Transition from normal to contracted
portions, sudden. Cdput eoli and appendix vermiformis nor-
mal. No obstruction of intestines. Left kidney : its cortical
portion is broad and whitish ; lymph in pelvis. Right kidney
weighs 135, grams ; same as left, but whiter. Suprarenal cap-
sules are unusually large, 63 mm. long by 31 mm. wide, but not
diseased. Bladder vascular. Body of left biceps contains a
rounded tumor. No evidence of periostitis anywhere.

Eyes removed and placed in Miller’s fluid. The sympathetic
chain in the neck, on either side, is removed, and: preparations
made in artificial serum, and with carmine. These examined
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with suitable powers of the microscope show none but normal
nerve cells and fibres, and no inerease in the connective tissue
uniting these elements is noted. Preparations from the sympa-
thetic in the left side of chest, from the greater splanchnie
nerve, and from the semilunar plexus give similar results.
Examination of the Cerebrum after being four days in Miiller’s
Fluid —Secondary gyri numerous. Left hemisphere : the con-
volutions of external surface of anterior lobe are narrower than
normal, the sulei widened ; these changes being most marked in
the anterior part of the inferior and middle gyri.* The supe-
rior frontal gyrus is well preserved, as is the posterior part of
the inferior, bordering upon the fissure of Silvius. Orbital
lobule much dwarfed anteriorly. Distance from anterior edge
of corpus callosum to extremity of anterior lobe is only 33 mm.
Nothing worthy of note on surface of rest of hemisphere, except
that the superior gyrus of temporo-sphenoidal lobe (that border-
ing on fissure of Silvinus—posterior marginal of Broea) is atro-
phied, and that the parietal lobe shows rather wide sulei. On
section, the gray matter of affected gyri appears more shallow
than that of the healthy convolutions. No gross lesions are dis-
coverable in vessels or brain substance. On the right hemisphere
the same general appearances are exhibited, except that the in-
ferior frontal gyrus is rather better preserved. Superior gyrus of
temporo-sphenoidal lobe very small. In parietal lobe, about
the termination (upper end) of the intraparietal suleus, anteri-
orly to postero-parietal lobule, there exists a remarkable inter-
val between the gyri, quite unlike anything figured as normal
by Gratiolet. The gray matter of convolutions of anterior lobes
is as thin as in other half of cerebrum. The apex of anterior
lobe is even more shortened, the distance from anterior border
of the corpus callosum to extremity of lobe being but 32 mm,
No coarse lesions of nerve tissue or vessels can be seen.
Microscopical Examination of the Nervous Centres—Aflter seven
days’ immersion in Muller’s fluid, the state of the elements mak-
ing up the cerebrum is investigated by means of teazed prepa-
rations stained in carmine, put up in glycerine or in dilute
chromic acid (one part acid to fifteen hundred parts water).
(¢) Preparation of gray matter of a convolution of the left occi-
pital lobe shows merve cells with nuelei, and processes quite

# In this account the classification of convolutions of Prof. Tunit-,i',_ of Edin-
burgh, is followed,
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normal ; small vessels and many capillaries filled with blood
globules, their -walls healthy ; no granular bodies or pigment
masses. (0) Preparation from left anterior lobe, second convo-
lution above orbital gyrus in great longitudinal fissure, exhibits
normal (slightly granular) cells and blood-vessels. (¢) A speci-
men from cortex of apex of left temporo-sphenoidal lobe shows
normal nerve cells; and some few blood-vessels whose walls
contain scattered granules. (d) In a preparation from the first
convolution anterior to fissure of Rolando, near longitudinal fis- .
sure, left hemisphere, vessels are found erammed with red blood
corpuseles ; their coats are healthy, and there are no granular
bodies. Right hemisphere, preparations from (z) convolution
of occipital lobe in great longitudinal fissure, (b) from anterior
lobe in longitudinal fissure, (¢) from in front of fissure of Ro-
lando, near longitudinal fissure, (/) from apex of temporo-sphe-
noidal lobe, show nothing abnormal except the presence of a few
(scattered) granules in the walls of many vessels, including capil-
laries. Preparations from the middle of the corpora striata
exhibit abundant yellow granular deposit in coats of blood-
vessels, in the adventitia, and in the perivascular space; the
nuclei of many capillaries are granular. Many vessels are filled
with blood.

Eramination of the Hardened Nervous Centres.—The spinal cord
was cut into pieces about two centimeters in length, and sus-
pended in a chromie aeid solution (one part to five hundred) for
about six weeks, when it was transferred to strong alcohol.
Sections were subsequently cut from these pieces, stained with
carmine, soaked in aleohol and in absolute alcohol, cleared up
in oil of cloves, and mounted in a solution of Canada balsam in
chloroform. Many sections from each of the points specified
below are carefully studied with low and high powers of the
microscope. (a) Sections from a point 3 e. below decussation of
pyramids, (J) from the upper part of the cervical enlargement,
(¢) from the lower cervieal region, (d) from the mid-dorsal region,
() from the lower part of the lumbar enlargement, and ( /) from
a point 3 e. above termination of cord. These preparations ap-
pear normal in every particular. No trace of granular bodies
can be found (posterior columns being searched with especial
care), the nerve cells, the nerve fibres, and neuroglia are every-
where normal. The medulla oblongata is examined in seetions

made at the following points: (a) at the apex of the fourth ven-
L
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tricle, (#) through the middle of the olivary bodies, (¢) 5 mm.
below lower edge of pons Varolii, () 3 mm. below edge of pons,
through strim of auditory nerve, (¢) 2 mm. below edge of pons,
(/) through lower part of pons, showing nucleus of sixth and
seventh nerves. These sections present nothing whatever ab-
normal, exeept a slight dilatation of some of the largest perivas-
cular canals. The brain was left in a mixture of bichromate
of potassa and an uncertain guantity of a solution of chromie
acid (one part to one hundred). After several weeks the
pieces of the different lobes of the brain were transferred to
strong aleohol. [I may here state that in cutting the brain to
prepare these pieees, no gross lesions were found in any central
part.] Sections were cub from the hardened pieces, including
the pia mater wherever possible, and treated in the same way as
the cord sections. Many of these preparations are attentively
studied, with the following meagre results: (¢) Preparations
from the convexity of right hemisphere, near the termination of
fissure of Rolando, at the great longitudinal fissure. Pia, toin
off; nerve cells, normal; many perivascular spaces enlarged,
but containing no pathological products; vessels themselves,
and neuroglia, apparently unchanged ; no granular or amyloid
bodies. () Preparation from the right anterior lobe; pia
evidently much thickened, with production of much fibrillar eon-
nective tissue and many nuclei; in the pia meshes there may be
seen scattered yellowish pigment masses, which bear no definite
relation to the blood-vessels; the nuclear new formation is
especially abundant about the vessels. The gray matter exhibits
vessels which have lymphatic sheaths rather narrower than
usual, and within the sheaths lie a few pigment granules. Nerve
cells and neuroglia appear normal. White substance contains
capillaries and larger vessels gorged with blood ecorpuscles;
none of the capillaries showing any degeneration of their nuclei.
No recognizable changes in neuroglia and nerve fibres, (¢) Prep-
arations from the orbital convolution of the right anterior lobe,
exhibit essentially same lesions as above. In addition, some
vessels of the cortex are tortuous in their sheaths. (d) Sections
from the left anterior lobe (different part) present alterations
similar in kind and extent. (¢) Preparations from the apex of
occipital lobe appear absolutely normal. ( f) Sections from the
convolutions of the cerebellum present a nmormal appearance.
(g) Sections made perpendicularly to the floor of the lateral
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ventricles show epithelium and underlying layer absolutely
normal. (k) Transverse sections of third nerve (motor oculi) are
normal. Dr. Delafield reports that the optic nerve is absolutely
normal, and that the eyeball presents no alterations worthy of
note.

The following measurements of the patient’s temperature,
pulse, and respiration were made by Dr. W. B. HaLLock, as
near as possible to the hours of 9 Aot and 5 p.y.
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INFANTILE SPINAL PARALYSIS.*

GENTLEMEN :—I think that you may obtain a elearer idea of
the importance of infantile spinal paralysis if we study it not
separately, as I had at first purposed we should, but as one of
the forms of paralysis to which infants are liable. At a sub-
sequent meeting we can briefly inquire into the other varieties
of infantile palsy, and you will then obtain a knowledge of a
great part of the nervous pathology of infancy, and be. better
prepared to diagnose the most important of these affections—
infantile spinal paralysis. The period of life termed infaney is
that which includes the first dentition to the beginning of the
seventh year. The pathology of this stage of existence 1s treated
of separately by authors, in part becanse of the péculiar dif-
ficulties in diagnosis presented by children of this age, and in
part because of numercus peculiarities they exhibit, such as
susceptibility to the action of causes of disease, of medicines, and
the exaggeration of certain groups of symptoms, such as the
spasmodic element in the sphere of the nervous system. There
is no essential difference, please remember, between infants and
adults in the nature, eourse, and treatment of disease.

The following synopsis represents the principal forms of
paralysis which are likely to oceur in infancy, together with
their leading pathogenetie factors:

PARALYSIS IN INFANCY.
1. HemirLeciA (clot, injury, embolism, tumor in brain).
2. PararLEcIA (injury, clot, inflammation of cord).
3. PERIPHERAL PARALYSIS (compression, etc., of nerve trunk).
4. INHIBITORY PARALYSIS (peripheral irritation).
5. INFANTILE SPINAL PARALYSIS (atrophy of motor nerve cells).
The last of these is the disease we shall study to-day, and

several examples of it are before you, affecting subjects of
different ages. The term which I have adopted is one of

# From the Medical Record, N. Y. 1874, A leciure delivered at the College of
Physicians and Surgeons, New York, on Nov, 8th, 1873.
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numerous synonyms by which the disease has been known. The
first systematic writer upon the subject, Heine, used a corre-
sponding German name, spinale Kinderlihmung, in his second
edition of 1860. French writers upon the diseases of infancy,
who studied the subject very thoroughly in its clinical aspects,
Rilliet and Barthez,* denominated the disease puaralysie essentielle
de Uenfance. Bouchut, entertaining a very singular notion of the
pathology of the affection, gives it the name of paralysie miogé-
nigque. Niemeyer retains the term essential paralysis, considering
it as a safe one to adopt during the present unsettled state of
opinion upon the question of pathology. The word essential is
used by these aunthors as equivalent to funetional, or sine maferia.
The title infantile paralysis is one employed by such authors as
(. B. Radcliffe and Adams. Duchenne, in the last edition of his
work on electrization, calls the disease paralysie afrophique de
Uenfance, instead of paralysie atroplique graisseuse de Uenfunce, as
in his edition of 1860. Hammond, in his treatise upon Diseases
of the Nervous System, speaks of organie infantile paralysis.

SYMPTOMS AND COURSE OF THE DISEASE.

In brief infantile spinal paralysis may be defined as an acute
febrile affection, resulting in generalized paralysis, which shortly
disappears from all but a limited part of the body, where the
akinesis persists indefinitely without impairment of sensibility,
is accompanied within a few weeks by atrephy of the palsied
muscles, and is followed later by various deformities—the result
of altered balance of power at certain joints. The anatomical
lesion of the disease consists in primary (?) atrophy of the
nerve cells of the anterior horns of the spinal cord (motor tract),
and in secondary (?), ecmplicating (?) myelitis.

There are three quite distinct stages in the course of infantile
spinal paralysis.

(@) Tle Febrile Stage.—A child, and usually a healthy or even
a robust child, has an indisposition, with febrile movement,
evidenced by restlessness or drowsiness, hot skin and frequent
pulse. The mother’s attention is often called to a co-existing
local affection, such as indigestion, intestinal catarrh, or morbid
dentition. The last is the usual condition referred to, because
the age when infantile spinal paralysis is most apt to ocenr (six
to twenty-four months) includes nearly the whole period of

# Rilliet et Barthez, Maladies des Enfants, t. ii., p. 545 et seq. Paris,
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dentition, and because mothers as well as many practitioners .
are only too willing to hold the teeth responsible for any disease
which may arise during their evolution. The fever has not, to
my knowledge, been studied with the thermometer. Fever
has been observed in nearly all cases™ (forty out of fifty).
‘When parents assert that no fever was present at the outset, it
must be borne in mind that a certain degree of intelligence is
required to enable a person to recognize fever; that in some
cases only skilled observations (thermometrical measurement)
will revezl its existence ; and that it may have been present for
a few hours enly. Besides these phenomena, there are several
nervous symptoms present In a certain proportion of ecases,
convulsions, usually not invelving the facial musecles, and de-
lirtam. Hypermesthesia is also present; but whether thisis a
true hyperasthesia, or an evidence of that morbid sensitiveness
which is part of the febrile state, remains unecertain.

(b) Stage of Paralysis—As the fever subsides, the mother,
upon handling the child, discovers that voluntary motion has
been lost in nearly the entire body. The exact period when the
akinesis appears, and whether it develops slowly or suddenly, are
points not yet investigated. The paralysis is at first generalized,
often involving all the limbs, very rarely the face. At the same
time no impairment of sensibility is to be noted. In a short
time, a few hours, the paralysis recedes from some parts and
persists in others; it betng very rare that more than one half of
the body remains palsied. This retrocession of the paralysis,
its disappearance from some limbs, and fixation upon oue or
two, or upon unsymmetrical distant musecles, is highly charac-
teristic of the disease—I might almost say pathognomonie.
This fixation is usually upon parts of the lower limbs, more
séldom upon the upper, and rarely upon parts of the trunk. In
only one case has a musecle of the head been found definitely
paralyzed—-the temporal. The muscular group which is most
often affected is the anterior tibial and peroneal. Owing to the
immunity of the abdominal muscles, the bladder and rectum
perform their funetions.

(e) Third Stage.—Inseparably conmected with the definitive
akinesis i1s the muscular atrophy, with loss of electro-muscular
contractility, and with deformities. The loss of irritability in

* Laborde. De la paralysie (dite essenticlle) de 'enfance., Paris, 1864, p. 3.
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palsied musecles, as tested by the electrical current (faradie),
oceurs very early—at a period varying from one to six weeks.
In one case atrophy and loss of electro-muscular contractility
were well marked on the fourth day (Laborde®). A very few
years ago three observers independently made the very valuable
observation that these atrophied museles could be made to con-
tract by the application of the galvanic eurrent. Mr. Harry
Lobb, + Dr. William A. Hammond, { and Mr. J. Netten Rad-
eliffe § (from 1863 to 1865), are each entitled to the merit of
making this observation in infantile palsy. The application of
this reaction to the galvanic ecurrent to prognosis will be stated
further on.

. The atrophy of the muscles is both relative and positive, and
is accompanied by certain histological changes, which will be
detailed when we study the morbid anatomy of the disease. In
the case now before you, a young man seventeen years old, in
whom infantile palsy set in at the age of twenty months, the
bones of the legs, themselves much reduced in size, seem covered
only by skin and a little adipose tissue. These legs also ex-
hibit two accompaniments of the atrophy of infantile spinal
paralysis, viz.,imperfect cirenlation and diminished temperature.
The atrophied parts are very -purple, and are quite cold to the
touch. The diminution of temperature has been measured by
Heine,| and found very great; the atrophied region in one case
having a surface temperature of only 17° C. This 1s in striking
contrast to the temperature of limbs palsied by a cerebral lesion.

In consequence of this akinesis, indefinitely prolonged, accom-
panied by wasting of the muscular tissue, there ave formed a
number of deformities. Some of these consist merely in arrested
development, as indicated by the shortening of the affected limb;
there occurs a relative atrophy. The shortening of a limb, a
lower limb more especially, gives rise to secondary deviations
in forms, such as twisting of the pelvis and lateral curvature of
the spine. These secondary deviations, which are the result of
attempts to restore disturbed equilibrinm, are called compensa-

* Lahorde. Op. cit., p. 19,

¥ In a letter to London Med. Times and Gazette, 1863, Vol ii., p. 682,

1 New York Medical Journal, Dee., 1865, Vol. ii., p. 168.

& Ref. by C. B. Radeliffe, in Reynolds's Syst. of Medicine, Vol. ii., art. on In.
fantile Paralysis, p. 665. London, 1868,

| Heine. Spinale Kinderlihmung. Stuttgart, 1860, p. 16.
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tory. It is important to distinguish these compensatory deform-
ities from the primary, or truly paralytic ones, because the
treatment of either kind differs radically. The positive deform-
ities are caused, as stated in the definition, by impairment in the
balance of museular power about any articulation. For example,
in the feet of one of the patients before you, you see an example
of deformity which constitutes the talipes equino-varus of sur-
geons ; toes point downward and inward. The anterior and
posterior muscles of the legs are palsied and atrophied, and
consequently the feet obey the laws of gravity, dropping into
their position because the ankle joint is well back upon the pos-
terior third of the feet. There is no resistance to passive move-
ment in all directions. In other cases only one set of tibial
muscles is paralyzed, and the deformities are produced by the
unchecked (unantagonized) action of the healthy muscles. In
the feet we may thus have talipes equinus (* the most eommon
and important variety,” Erichsen), or talipes equino-varus, or
any of the varieties which you will find fully deseribed in surgi-
cal text-books. In a case of talipes equinus of this sort we find
great resistance to any attempt at overcoming the deformity ;
the tendo Achillis is very tense. The muscles governing the
movements of the knee joints may be paralyzed, and in conse-
quence we obtain analogous deviations at that joint. About the
upper extremities the deformities are less striking, but are pro-
duced by the same double mechanism, obedience of parts to
gravity, and unchecked action of certain musecles. The spinal
deformities are nearly always of the compensatory scrt: for in-
stance, a shortened leg necessitates the inclination of the pelvis
to the side on which the shortening is; and inorder to preserve
the equilibrium of the body, the lnmbar vertebrie bend so as to
form a concavity on the opposite side, and higher up there
oceurs a secondary spinal curve to the side of the shortened
limb. The lateral curvature is known technieally as secoliosis.
This is rarely due to palsy of :-_.pinal muscles, though I have now
under treatment a case of this primary pfufulytm scoliosis. A
variety of museular disorders may cause seoliosis in individuals
not affected with infantile paralysis. (Consult the various works
on deformities.) . Other spinal deformities, more often primary,
are the bending forward of the spinal eolumn, non-angular,
called kyphosis ; and the bending backward, termed lorddsis. The
bending forward is shown in a minor degree (quasi-pathological)
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in what is termed stooping—a supposed sign of studious habits.
Lordosis, as first clearly pointed out by Duchenne, may be due
to palsy of the abdominal muscles, or to bilateral palsy of the
lower spinal extensors ; in both cases the upper part of the body
is thrown unnaturally backward to preserve equilibrium. The
two forms may be recognized without a minute examination of
the seat of palsy, by using a plumb-line. Dropping the line
from the shounlders, it will clear the sacrum in cases of lordosis
due to palsy of the erectors of the spine; whereas in palsy of
the abdominal muscles it will fall within the sacrum. In the
latter case there is a deepening in the normal lumbar curve
without positive backward projection of the upper part of the
body.*

One word more concerning the genesis of primary deformities.
It 13 often said that in club-foot and other deformities, the
efficient cause of the deviation is spasm of the preponderating
museles. This T believe to be extremely rare, and a belief in
this erroneouns doectrine leads to insufficient (merely orthopzdic)
treatment of the deformities.

Changes in nutrition in the paralyzed parts; many of these, as
observed in the disease, consist in what may be termed relative
atrophy, t.c., arrested development or retarded growth, eg.,
diminution in the calibre of the blood-vessels, not only of the
parts affected, but extending further into the vessels above the
atrophied museles, and even into the main trunks. In a certain
number t of eases of atrophied lower extremities, a marked dim-
inution in calibre has been found to exist in the iliacs, and even
in the lower.portion of the aorta. In the boy before you, with
extreme atrophy of all the museles below both knees, the whole
vascular system of the lower extremities is abnormally small. It
is necessary to bear in mind that no pathological change is dis-
coverable in the walls of these vessels ; it is an excellent example .
of simple arrested development. Again, we find the bones of
the implicated regions diminished in size, the arrested develop-
ment affecting rather their circumferential than their longitudinal
growth, only a slight shortening being found to exist even in
cases of long standing. Let us now devote a few moments to the
study of the more positive changes in nutrition, as exhibited in

* Duchenne. De I'Eleetrisation localisée. 3me ed. Paris, 1872, p. 408,
+ Case by Charcot and Joffroy. Archives de Phys. normale et pathol., 1870.
Tome 3, p. 134, -
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the museles. The morbid anatomy of the museular system in
infantile spinal paralysis has been the subjeet of laborious and
careful investigation, and the results of the latest researches tend
to convinee us of the existence of different kinds of muscular
degeneration, though by no means of equally frequent occur-
rence, in this disease. By far the most common form is : (z)the
simple atrophy, a form which almost always affects such museles
as are kept in forced repose for a long period; it manifests itself
in a shrinking of the individual muscular fibres; a transverse
section reveals the separation of the contractile substance proper
from the sarcolemma; moreover, as a rule, we find a fatty infil-
tration of the eells of the connective tissue. (0) A granular
degeneration is described as succeeding in order of frequency.
In this form proteinaceons granules (bodies unaffected by ether,
dissolved by acetie acid) are found in the fibre itself; the stria-
tion disappears gradually, more slowly than in the simple atro-
phy ; as in the latter form, a fatty infiltration of the interstitial
tisgue also exists. (¢) A truc fatty degeneration is believed to
be comparatively rare. The earlier belief, that it constituted
the peenliar museular lesion in infantile paralysis, aside from its
occasional oceurrence, may have arisen from the almost unex-
ceptional co-existence of the interstitial fatty changes with the
forms above described.

Pathological Anatomy.—We have now to consider the morbid
anatomy of the disease itself. By the earlier writers it was be- .
lieved to be essentially functional in its character. The first step
toward giving us a clearer conception of the true nature of the
affection was made by Heine, who published the results of his
observations in 1840 ; discarding the functional theory, he ex-
pressed his belief that the disease was due to a violent congestion,
with perhaps a subsequent inflammation of the nervous centres.
~ Later, cases were published by Laborde and Cornil, in which a
sclerosis of the antero.lateral columns was described. In an
autopsy by IEcheverria, selerosis and amyloid degeneration of
the antero-lateral columns, sclerosis of the anterior nerve roots,
and brown pigment in the nerve cells, were found. In a case of
von Recklinghansen’s, tuberenlar deposit was discovered in the
substaneé of the cord. H. Roger and Duchenne, Jr., reported
two cases in which autopsy revealed atrophy of the anterior and
antero-lateral columns, diminution in size of the nerve fibres, in-
crease of the interstitial connective tissue, and the presence of
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numerous amyloid bodies. In an uarecognized case of infantile
paralysis, Mr. J. Lockhart Clarke, of London, deseribed an atro-
phy, a degeneration of the cells of the anterior horns.

To Prévost (a pupil of Charcot’s), therefore, is due the credit
of first recognizing this cell degeneration as the true lesion in
this disease. In 1866 he published the repori of the auntopsy in
which this lesion was diseovered ; sinee that date a number of
eases have been reported by Charcot and his pupils, in which a
similar cell degeneration has been found. Studied with the
microscope, we find that it consists in an inerease of the normal
picment of the nerve eells; the latter are observed to become
densely packed with pigment granules; and finally, to whelly
lose their cell character. In their place a simple granular mass,
which gradually undergoes a marked diminution in size, is seen,
In a certain number of cases no granular change is discoverable,
the cells seemingly being subjected to a simple wasting process.

Other morbid changes indicating a myelitis, have been de-
scribed as among the lesions of infantile paralysis, e.q., a scle-
rosis, an inerease of the interfibrillar conneective substance of
‘the medullary columns, with a marked inerease in the nueclei of
that substance; the formation of cavities in the gray matter,
apparently through a process of liquefaction ; small clots in the
same substance ; corpora amylacea in both the gray * and white
matter ; and finally what can only be described as condensed
patches of tissue in the former.

The question is yet disputed whether the granular cell de-
generation is to be regarded as the primary lesion. The fact
that in one case at least t the cell lesion has been obseyved
without any concomitant myelitis, would seem to support Prof.
Charcot’s view that the cell degeneration is the primary and
essential lesion. This is further strengthened by the recent rev-
elations concerning the state of the nervous centres in progress-
ive muscular atrophy; in that disease the eells of the anterior
horns being found in part or wholly destroyed by a similar pig-
mentary degeneration, without surrountling myelitis.

Prof. Charcot was so kind as to give me some sections of the
cord from the case, now classical, which he published under his
own pame and Jnﬂ'ruy s (his interne) in 1870. T will pass around

* The theory now gaining ground in regard to 1,1.:: character of these bodies is,
that they are due to an amyloid degeneration of the round cells of the neuroglia
% Case by Charcot and Joffroy.
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microscopes, each armed with a low objective, one showing a
transverse section of a normal spinal cord, the other the see-
tion from Charcot’s case. Both sections are from the mid-dor-
sal region of the cord, a part in which the anterior horns are
small and the cells few. The normal anterior horn exhibits six
or eight large, well-defined multipolar ganglion cells, stained red
by carmine, their nuclei standing out more deeply tinged than
the body of the cell. On the other hand, careful examination of
the morbid section shows nothing but a somewhat condensed
gray horn-tissue, without cne distinet ganglion cell. The granu-
lations which probably once existed in the place of some of the
cells have been dissolved by the method (Clarke’s) used in pre-
paring the section. I would also eall your attention to the fact,
that the diseased anterior horn is shrunken and less club-shaped
than the same part in the healthy section.

The DIFFERENTIAL DIAGN0SIS of this from other paralytic affec-
tions of infants I leave until our next meeting, when we shall
review the whole group briefly.

The proGxosis of infantile spinal paralysis is not good, for
many reasons. The disease is a severe one, accompanied by a
" serious central lesion, and is possibly incurable in a certain pro-
portion of cases in spite of every favoring circumstance. Then
usually we are consulted weeks, months, and even years after
the stage of atrophy and deformity has set in, and the cure is
then more questionable in proportion to the period of time
which has thus elapsed. Many of the deformities can be rem-
edied, at any age, by proper orthopwedic treatment ; but that 1s
not curing the disease. Until the recent (see supra) discovery
of the reaction of atrophied muscles we had no guide in prog-
nosis beyond time, and the appearance of the parts. Now we
know that if any contraction can be obtained by means of the
galvanic current (interrupted), there is some hope of restoring
the muscles to activity. One anthority (Dr. Hammond) * says:
“1f the musecles can be made to contract with either the induced
or the primary currents, the cure is merely a matter of time and
patience ;” but I am afraid that this is rather a sanguine ex-
pectation. I should give a very gnarded prognosis, under these
circumstances, in all cases having lasted beyond a year.

I will be very brief about the treatment. The management of
tlm first or febrile stage is a matter of uncertainty; few prac-

# A Treatise on Diseases of the Nervous B;rstr:-m New York, 1871, p. 692.
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titioners see the cases in this stage, and when they do, the diag-
nosis of simple fever, or of fever symptomatic of some teething
or intestinal disorder, is usually made. Were I to meet with
such a case, and have due reason, from occurrence of delirium,
eonvulsions, and the presence of hypermsthesia, to suspect im-
pending spinal palsy, I should leech the child’s spine, and apply
counter-arritants to the extremities. Besides, treatment indi-
cated by the state of the mouth or bowels should be carried ont.
The treatment of the second stage is likewise a matter about
which no rules based on solid experience ean be laid down. I
should favor irritating the spine and the extremities, keeping
the child’s bowels free, and applying electricity, in either of the
forms commonly employed, to the palsied musecles.

The management of the third stage may be divided into ()
the treatment of the central lesion and of the atrophy; and (f)
the curing of the deformities.

() We know no means which will with certainty remedy the
central lesions which I have described as existing in this disease.
Strychnia and nux vomica were prescribed by Heine and by
other older anthorities, but are now abandoned. The hypoder-
mic injection of strychnia about the wasted parts has been ree-
ommended of late, and is worthy of a trial ; from .001 to .004
may be injected with safety, according to the age of the patient.
Of course everything which shall tend to improve the patient’s
general condition (hygiene, nutritions food, cod-liver oil, exer-
cise) will favor the reconstruction of the atrophied nerve cells.
The means of treating the palsy and atrophy consisted, until a
few years ago, in the (nearly always vain) application of the far-
adic current, cold and hot douches, and the systematie frietion
of the atrophied muscles. These last are valuable, especially the
alternate nse of ice (or cold water) and hot water to produce
hypereemia. Beyond these in value comes the use of the gal-
vanic current, which will in many cases produce good contrac-
tions in the wasted museles. The number of cells to be used
must be determined by trial, 10—20—30 elements of Stiéhrer’s
battery may be required to obtain a reaction. The positive
electrode should be placed upon the nerve-trunk supplying the
atrophied group of musecles, and the negative sponge upon va-
rious museles of the group ; the eurrent being meanwhile inter-
rupted slowly by removing and replacing the negative electrode,
or (to produce maximum irritation) reversed as well as inter-
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rupted by a mechanical contrivance on the battery or in the
hand. T would suggest the nse of nitrous oxide gas for the pur-
pose of avoiding the intense pain produced by a large number
of cells. Especiallyis anmsthesia useful in the first examination
when you want to base a prognosis upon the result. An advantage
offered by the use of this adjunect is, that the child being still,
you are able to recognize a small muscular contraetion which
might be overlooked during the struggles of the suffering patient.
How diffieult it is to be sure that contractions oceur under these
cireumstances, those of yon who have attended in the electrieal
room of the college will remember. I am led {o make a remark
which I should have made when speaking of the prognosis, to
the effect that a safe negative prognosis cannot in my opinion be
based upon a first or second galvanic examination. If you ecan
afford the time, and your patient the money, you should ask for
a number of trials, at least six, before saying that the patient
cannot be cured or improved. A great difficulty in the way of
proper and sueccessful galvanization consists in the very common
stretched state of the atrophied muscles. For instance, in a
palsied leg with healthy posterior tibial museles, there exists a
pes equinus, and in consequence the wasted anterior tibial
musecles are stretehed to a great degree. Now, gentlemen, I be-
lieve that this tense condition will prevent galvanie reaction for
a long time, if not indefinitely ; and the relief of the tension
either by a mechanical contrivance (shoe), or better still by a
tenotomy and a shoe, is followed by success in treatment. In il-
lustration I would cite a private case of my own, a lady suffering
from symptomatic museular atrophy consequent upon cerebro-
spinal meningitis, in whom the muscles of the legs were in much
the same state as the museles in cases of infantile spinal palsy ;
the posterior tibial mmusecles having in part recovered. The
anterior tibial musecles were kept tense by a strong pes equino-
varus, and for several months careful galvanization (even elec-
tro-puncture) produced no reaction. At last, as a dernier ressort,
I asked Dr. H. B. Sands to cut the tendo Achillis in both legs,
and to put the limbs in plaster of Paris. This was most dex-
trously done, and four days after the tenotomy distinet contrae-
tions appeared under galvanization in the atrophied muscles.
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A CASE OF TRAUMATIC BERACHIAL NEURALGIA
TREATED BY EXCISION OF THE CORDS WHICH
GO TO FORM THE BRACHIAL PLEXUS.*

WE offer the following case, believing it to be unique in its
causation, and in the means used to relieve the terrible suffer-
ing caused by the nerve lesion.

History of the Case.—E. MeA., an American, aged 18 years, was wounded
in the following manner, at Worcester, Mass. On the 4th of July, 1871,
he was aiding in firing a salute with a brass cannon. While he was ramming
home the eharge, standing on the right of the picce, his left hand by his side,
and his right hand driving in the rammer, the piece was prematurcly dis-
charged. He was thrown a considerable distance (seven meters), and lost
conscionsness.  In five minutes consciousness returned, and an examination
ghowed no injury of any part cxcepting the right upper extremity, which
exhibited a badly lacerated wound of the thumb and hand, a fracture of both
bones of the forearm in the lower part of its middle third, and an extensive
burn of the same part. Patient states in the most positive manner that his
hand was absolutely without sensation at the time he regained consciousness,
and remained ** dead.” Very shortly after the accident the metacarpal bone
of the thypumb was disarticulated, and as careful a dressing made of the fract-
ured forearm as was allowed by the extensive burn., e was under the care
of Dr. Albert Wood.

All apparently went on well until about three weeks after the aceident, at
which time pain showed itself in the range of distribution of the ulnar nerve
of the injured side. In a few days this pain became consgant, and assumed
an extreme character, extending to the thenar eminence, and affecting the
minimus and annulus fingers severely, the medius moderately ; the pain was
a cutting and tearing one. From that period neuralgia has been the predom-
inant symptom, depriving the patient of rest, exhausting him physically, and
quite breaking down his moral tone. Meanwhile, the wound resulting from
the amputation of the thumb had partially healed, but no union had taken
place between the fractured bones.

On the 11th of August the patient was brought to this city, and was

# By E. C. Seguin, M.D., in collaboration with Henry B. Sands, M.D. From
the Archives of Scientifie and Practical Medicine, Jan. 1873,

The operation in this case wgs planned by Dr. Seguin, tried on the eadaver by
Prof. John G. Curtis, then demonstrator of anatomy, and performed with well-
known skill by Prof. Sands. For a similar operation, see Drs. Maury and Duh-
ring in the Am. Jr. Med. Seciences for July, 1874 [B. W. A]
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attended by Dr. Salvatore Caro. Under this gentleman’s care, narcotics,
morphineg, chloval, chloroform, were judiciously administered, but the con-
trolling cffect of these drugs was very fugitive ; the moment that the
patient awoke from artificially produced sleep, the neuralgic pain in the
hand and fingers reappeared with extreme violence, and caused the sufferer
to groan and shrick. The wound caused by amputating the thumlb rapidly
healed, and the burn likewise cicatrized in greater part. From day to day
the pain scemed, however, to grow worse, and the patient’s strength and
moral tone to fail. He became so irritable that the dressing of the wounds
was a most diffieult matter, inasmuch as he thought movement of the shoulder
and arm increased his suffering.

On the 14th of August, Dr. Caro called Dr. SBands in consultation, and the
other author of this report was allowed by the courtesy of these gentlemen to
take part in the examination. The following memorandum iz a copy of notes
taken shortly after the consultation by Dr. Segnin.

The patient is a well-built, muscular man, much ecmaciated. During the
examinations he exhibits a truly extraordinarily nervous state, which his
friends declare is quite unlike his usual manner. The face exhibits the traces
of severe suffering and broken sleep, The right upper extremity is the seat
of slight cedema. In the lower middle third of the forearm is a false joint,
caused by the non-union of the fractured ulna and radivs, the ends of which
are considerably displaced. Nothing remains of the burn exeept a granulat-
ing surface, perhaps 3. cent. in diameter, on the inner surface of the lower
third of the forearm. The amputation at the thumb-joint has left a small
healthy oval uleer.  The entire upper extremity is motionless upon a pillow,
the elbow and forearm being loosely supported by a simple felt gutter-splint.
Patient fears that the examination will increase the intense shooting, burning
and tearing pain which affects the fingers and the hand ; he dreads scontact,
active and passive motion. Consequently we are surprised to discover that
fa) patient can make no voluntary motion of any part of the right upper ex-
tremity, except slightly raising the scapula, and that (#) sensibility is com-
pletely abolished as high as the upper part of the arm. The limit between
absolute angsthesia and sensibility is an irregular line which externally rises
as high as the point of insertion of the deltoid musele, and extends several
inches lower upon the inner and posterior aspect of the arm. Above this
irregular line of demareation, about the seapular and clavienlar regions, there
exists great hyperalgesia, the patient complaining that the pain in the
hand is excited by slight contact, and shouting and swearing from extreme
agony when the scapula is handled. Tt is remarkable that bringing the
scapula forward and lolding it in this position gives the sufferer much re-
lief. As regards the degree of anmsthesia existing below the above specified
line—i.e., in lower part of arm, entire forearm, and hand,—it may be stated
that simple contact is not perceived ; that the fracture may be freely handled
without cansing pain ; that pushing pins deeply into the tissues is unnoticed;
and that heated objects are not perccived.

From the patient’s assertions about the effects of motion and contact upon
the neuralgic pain, the belief had grown up that there might exist a relation
between the symptoms of nerve injury and the fracture of the bones of the

T S—
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forearm ; in other words, it was feared that the great nerves which pass
among the muscles of the forearm to supply the hand were eaught between
the fractured Dbones, or were being compressed or irritated by fragments of
bone. The question to be decided by the consultants, therefore, was the
desirability of cutting down upon the fracture and determining whether any
such pathological state as that above stated really existed. Of course, the
discovery of the extensive paralysis and anmsthesia above referred to changed
the aspect of the case materially. It was evident that we had to deal with
an injury much higher up than the fracture, one producing a complete inter-
ruption of centripetal and centrifugal conduction in all the nerve-trunks which
supply the upper limb. Of course, this being admitted as probable by all
present, the conclusion was arrived at that no operation on the diztal side of
the injury could relieve the patient of his neuralgia ; said neuralgia being a
pain referred to the distribution of certain nerves, in accordance with the
well-known physiological law of reference of sensations,—a pain whose cause
was n nerve-lesion situated in the axillary space, if not higher.

Another consultation (Drs. Caro, SBands, Stephen Rogers, and E. C, Seguin)
was held en August 15th, when the question of relieving the suffering of the
patient was brought up. Dr. Rogers advised, with the view of interrupting
the neuralgia, complete chiloroform anmsthesia for a period of twelve hours.
Dr, Seguin, considering the neuralgia as dependent upon the irritation of
central ends of the injured (ruptured) nerves by newly formed (by repair)
connective tissue, recommended counter-irritation to be applied near the
supposed seat of nerve lesion, i.e, above and below the clavicle.

On the 28th of August, Dre. F. . Hamilton and Segunin were asked by
Dr. Caro to sce the patient. We find him in much the same state, suffering
more, if possible ; the pain being mainly of a burning character. The pa-
tient’s excitement and irritability are such that details upon the state of his
sensations are very difficult to obtain. The wound in the thumb has com-
pletely healed ; but the fracture exhibits no signs of union. A careful
examination of the state of sensibility shows that anssthesia is complete in
hand, forearm, and lower arm as high as limit indicated above. A new test
is employed, viz,, wire points connected with the maximum secondary
current of a strong induction apparatus. Patient’s general condition has
somewlhat improved. The existence of a severe nerve-lesion high in the
axillary region (a rupture probably of all the nerves constituting the brachial
plexus) being unanimously regarded as certain, and the chances of reunion of
the torn nerve fibres and the regeneration of the peripheral parts of the nerves
being looked upon as #il, it was proposed by Dr. Hamilton that the arm should
be amputated near the limit of angsthesia. Tt was thought (1st), that throngh
the operation, some temporary alleviation of the neuralgia might be obtained ;
‘and (2d), that the patient would be rid of a member that would ever remain
palsied and useless, and the care of which would interfere with the taking of
exercise and with other means of regaining tone and strength. The pro-
posal was concurred in ; and, on the 20th, Dr. Hamilten dexterously removed
the arm at about its middle, by the cireular method. Very little blood was
lost, and the operation was well borne.  An experiment was made by Dr. Seguin
upon the amputated arm immediately after its separation. A double-cell
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faradic battery was in readiness. The three great nerves, median, uinar, and
musculo-spinal, were rapidly laid bare at the upper part of the separated arm.
They had lost their normal glistening, opague appearance, and looked dirty
and translucent. To these nerves, properly isolated upon glass, both the
weakest and the strongest possible currents were applied without producing
the slightest muscular contraction in the arm.  The median and uluar nerves
were laid bare in the lower thivd of the forearm, examined in the same man-
ner, and with the same negative result. Neurility, therefore, was abolished
in these degencrated nerves, and a positive proof was obtained by this
experiment of the correctness of the dingnosis of nerve-rupture. Contrarily,
the muscles 1n every part of the extremity were found highly excitable, even
feeble currents producing contractions.  The interossei muscles, which respond
least well, are infiltrated with serum, and are flabby and pale. A hasty
examination of the arm showed the tendon of extensor carpi radialis torn
across at its upper part ; no other muscles are injured.  Muscles and tendons
on ulnar side, opposite fracture, are covered with plastic exudations. The
broken ends of the ulna and radius are not much displaced, but exhibit no
trace of an attempt at repair. The nerves are in nowise involved in the
fracture. The articular surface of the elbow-joint has lost some of its polish,
and appears red.

One of us again saw the patient at the end of September. 1% learned
that a degree of temporary relief had followed the removal of the limb.
During the rest of the day of the operation only slight pain was complained
of, but on the succeeding days it returned with inereasing severity, until a
fortnight later it was as great as ever, perhaps even worse.  Patient has now
completely lost self-control ; he swears frightfully, throws articles of furniture
about, races up and down stairs in a five-story house, because of the intense
burning, tearing and shooting pains which are referred to the hand and
finzers. The worst times are in the afternoon and evening. Patient is then
in a terrible state of nervous excitement ; he twists and squirms in his bed
or chair, chews violenfly upon a handkerchief, and the perspiration pours
from him. His language is interrupted by groans, oaths, and gnashing of
teeth. Hypodermie injections of morphia—twenty and forty minims—with
chloral, temporarily control pain. The appetite and nutrition have remained
fair. Another consultation is proposed to be held between Dis. Caro,
Hamilton, and myself. I am prepared to advise the section or resection of
the nerves which go to form the right brachial plexus, at a point nearest the
intervertebral foramina. The necessity for the performance of such an
operation I base upon the diagnosis of injury (rupture) of the brachial plexus
in the region where it is bound down to the vessels. T intend to cut the
affected merves above the seat of injury, and thus canse cessation of
neuralgia ™

The proposed consultation was never held. Tt was decided to try the
controlling influence of a disciplined houschold upon his mental condition ;
and he was accordingly sent the next day to the private institution for the
insane under the charge of Dr. Barstow. The patient, let it be remembered,

# Transcript from Dr. Seguin's memoranda.



CASE OF TRAUMATIC BRACHIAL NEURALGIA, 101

was absolutely sane ; but it was thought that many of the new surroundings
into which he would be thrown might strengthen his self-control and will to
modify his expressions of agony.

On the 30th of Getober a brother of the patient called at my office, and
stated that the family desired to place the patient wholly in my care; and he
inquired what means, if any, remained, which would give a chance of relief
from his great suffering. The operation above referred to was explained to
him, and it was agreed that the trial should be made.

On the 2d of November the patient returned to town, and I visited him the
same evening. He has changed very much for the better, his color having im-
proved and his weight increased. Ile no longer eries out or swears because
of the pain, but sits in a chair or lies in bed writhing, sweating, and chewing
a handkerchief. The stump is of very good shape, and very nearly well.
The neuralgia is still terrible, consisting mainly of shooting, tearing pains,
together with some burning, and a sense of cramp in haud, all pain being
referred to the extremity of missing member. Patient has been most judi-
ciously treated by Dr. Barstow. He has had no morphia or chloroform for a
month, He has eaten heartily, and has walked about a good deal.

An examination shows that the stump is sensitive, perhaps more so than is
normal; the shoulder is much atrophied, and droops; the seapula is rotated
by the action of the serratus magnus muscle. There exists some tenderness
over nerves above the clavicle. The pain is continuous, with exacerbations
in the afternoon, and during bad weather. Besides, he complains of his
“hand feeling drawn up,” and of *‘sinews working in thearm.” With execep-
tion of constipation, no disturbance of any function is present.

November 5th.—The proposed operation is done by Dr. Sands. Present,
Drs. Sands, Caro, Geo. A. Peters, Wm. H. Draper, F. N. Otis, T. T. Sabine,
John G. Curtis, McCreery, and E. C. Seguin. Drs. Hamilton and Barstow
had been invited to attend, but were unable to come. At 10.40 a.ar. chloro-
form was administered, and angsthesia continued by means of sulphuric ether.
An S shaped incision was made, its long arm extending parallel with the
outer border of the right sterno-mastoid musele, and its shorter arm following
the elavicle. The flap was then raised and the eonnective tissue, with fbres
of the platysma myoides and clavicular portion of sterno-mastoid muscle,
divided and turned up. The external jugular vein was turned outward unin-
jured. Across the exposed triangle a vein larger than the external jugular
was met with, apparently in very direet connection with the heart (showing
gystolic impulse), and, after being tied with two ligatures, was cut across. A
little deeper the nerves were exposed without diffieculty. Tt should be added
that the latter steps of this disscetion were done without cutting instruments.
The connective tissue around the nerves did not separate with normal facility;
- the nerves constituting the brachial plexus were much matted together, and
their dissection was by no means easy; still the first rib was plainly felt at the
bottom of the wound, the sealeni were visible, and so was the anterior border
of the right trapezius. The fifth, sixth, and seventh cervieal nerves were cut
in a lump, a piecce fully a quarter-inch in length being excised ; the same being
done for a thick double cord, which seemed to represent the eighth ecervieal
and first dorsal nerves. The pieces removed looked badly, and the nerves felt
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more like tendinous cords than like nerves. The surface of section appeared
yellowish, showed lardly any trace of sccondary fasciculi; and the neurilemma
was unmistakably thickened and injected. More of the nerves (proximal ends)
were taken away, Dr. Sands carrying his knife as near the scaleni as was
practicable; but even there the sections exhibited the appearances of neuritis.
During the operation no hemorrhage, worth naming, occurred. The carotid
and subeclavian arteries were both felt, but the phrenic nerve was not seen.
Two or three very small arteries and the above-mentioned vein required liga-
ture. The wound was closed by means of stitches placed .5 centimeter apart,
drainage being allowed at the angle of wound. '

This neuritis was not altogether unlooked-for by us. It may prove to be an
inflammation which has ascended from the injured point, and which may be
successfully treated afterward. Another possibility is, that the nerves have
Lean cut below the seat of injury, in which case the neuralgia will return and
persist.

Patient recovered from anmsthesia with much exeitement and delirium; an
hypodermic injection of sulphate of morphia .04 and .001 of atropia being
administered before the ether effects had fuirly passed off. After 1 o'clock
p.u. he slept three hours. At 6 pau. he is found rational, and moderately
exhausted ; pulse 1204, skin moist; has some headache; complains of sore-
ness about shoulder, and of severe numbness in absent right hand, ** just as
when one's foot is asleep.” Is chewing a handkerchief as before operation,
though this is perhaps from habit. Ordered broths and a draught composed
of 2. bromide of potassium and 2.6 hydrate of chloral, at 11 . .

9th.—A certain degree of pain returned after operation.  Is quieted by hypo-
dermic injections of morphia, .036, and atropia, 001. Some surgical fever.

10¢h.—No change in symptoms; a curious sore has appeared on the left ear,
It is a superficial dry eschar, about a quarter of an inch square, on outer
horder of helix, on a level with tragus. Is this a reflex nervous nutrition dis-
order? Perspires more on right side than left; right brow wet, left quite
dry.

26th.—Marked improvement. Numbness, with much burning, still present.
Has taken KI 2. per diems.  Has 1. ec. Magendie's solution of morphia at mid-
day, 1.20 late at night, under the skin. Wound nearly closed.

Dee. 10.—Gaining. KI discontinued. Has lately taken quinia sulph. .30
twice a day; to be continued. Bome dozen small blisters have heen applied
to various parts of the stump and shoulder with benefit. Has had exacerba-
tion in changeable, stormy weather. Cigars have seemeid to increase effect of
morphia injections.

Jan. 1, 1872.—TLast week passed through an attack of pnenmonia (left lower
lobe); defervescence in less than 48 hours. Neuralgia still severe, but decreas-
ing. Muvre self-control, Continue morphia under skin (1.5 to 2.6, in two
doses), quinia; and ordered cod-liver oil.

April 1s2,—The issue was closed about the middle of March: since has had
a succession of blisters applied over stump and chest. Has much improved.
Now sleeps in daytime and at night; gives moch less expression to pain, al-
though, in bad weather or during a change in the weather, he writhes some-
what, and perspires. The pain is of same character as at time of last note;

L
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has much burning; very rarely any tearing or lancinating paiy. Hypermesthesia
of skin of stump and chest continues. Fingers are still distinetly felt, and
are the seat of most pain; the median and index appear glued together. Has
noticed a curious associated sensation: which is. that whenever he s(ueczes
strongly with the left hand he feels as if the absent hand were doing the same
thing. There is much atrophy of muscles about right shoulder. The right
pupil is smaller than the left;* and he sweats much more on the right than on
the left side. General health is excellent, weight being 74. kilos.—greater
than ever before. Receives injections at office, 1.1 to 1.2 (according to
weather) in the morning (10 A, a), and .72 to 1. about 7 . .

May 25th. —Since last note has improved in respect to neuralgia. Owing
to the fact that he has not taken cod oil for some time, his weight has de-
creased some twenty pounds.  The pain is nearly always burning; very rarely
is there any shooting pain. The absent fingers appearto be in the same posi-
tion as that defailed above. During the past three weeks he has observed
more or less burning pain in cieatrix above clavicle; this pain is becoming
daily more noticeable. He has also suffered somewhat from end of the
stump. Ias regularly received hypodermic injections of morphia night and
morning, 1.1 and 1. of Magendie's solution. An examination of the stump
and shoulder is made to-day. These parts are very much atrophied, the acro-
mion and coracoid processes heing quite prominent.  The seapula has rotated
outward and upward in such a way that the acromion process is raised, the
posterior I.m?'ﬂer of the seapula drawn away from the spinous processes of
the vertebrse, and the inferior angle made to approach the axilla. There is
no tendency to the “wing” deformity; ic., the serratus magnus muscle is
not paralyzed. This one and the musecles raising the scapula (trapezius anid
levator anguli scapule) are the only museles of the region which have escaped
atrophy. Forced chest-expansion is very pood on both sides. There exists.a
lateral spinal enrvature in the lower cervical region (convexity toward the in-
jured side), and another in the opposite direetion (compensatory or result of
pneumonia ) in the lower dorsal region, The end of the stump is very firm
and sound; the cicatrix above the clavicle is also in good condition. State of
sensibility. —The patient states that he has an extensive surface on the right
side that is abnormally sensitive. Light contact and pinching are felt a little
less distinctly on this zone than on the corresponding parts of the left side;
the sesthesiometer test reveals no difference between the two sides. Cold is per-
ceived a little more distinetly on the left side than on the right. While light
contact and pinching are less aeutely felt in the part touched on the right side,
these same irritations (and any others) start the neuralgia with a severity
proportioned to the acuteness of the fmpression.  This falsely hyperasthetic
region has the following limits : The entire stump and shoulder; the scapular
region, and a little of the back inside of and below the seapula; the axillary
region, and the pectoral region as low as a pqﬁ[nt one inch below the nipple;
the inner anterior limit is along the right outer edge of the sternum up to the
supra-sternal noteh, where the limit extends quite to the median line, thence

# This disparity in the state of the pupils was seen very shortly siter the opera-
tion, but no note made of it, ;
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faking an obligue course along the anterior edge of the sterno-mastoid muscle,
then a little forward so as to include the angle of the jaw and a part of its
ramus and body; from the lobule of the ear the line extends backward and
downward to the posterior angle of the scapula. The tecth on the right side
have been so sensitive that he hag not brushed them for months; nor has been
able to comb his whiskers on that same side. We repeat that this abnormal
sensitiveness is not a true one, not in the parts touched or pinched, but that
irritation of this zone excites the neuralgic pains, these being of the nature of
associated sensations. The pupil on the side of the injury and operation is
distinetly smaller than that on the sound side (left). The perspiration is more
abundant, and appears more quickly upon the right side than upon the left.
During the examination the left axilla was moist, but two or three large drops
of sweat tickled down the side from the right.

During the last two months the neuralgia has been much less influenced by
changes in the weather. 1t is deeided to try applications of the actual cau-
tery to the shoulder and chest. Choice is made of the platinum-tipped cantery
applied at white heat, and in a superficial way (Brown-Séquard’s methaod).
Morphia to be continued.

June 22d.—The cantery was applied in all some five times without produe-
ing any noticeable relicf. Pain is severe, but patient has some hours of sleep, .
and others of comparative case, while taking only .80 Magendie's solution
night and morning. Neuralgia presents same character, consisting mainly
of burning, referred to fingers. These last scem to be in peeunliar position
above deseribed.  Patient is left for the summer under the supervision of Dr.
A. Brayton Ball.

“December 1sf.—Since last note no marked change has occurred. Patient
still suffers from much burning and from some lancinating, This is, as of
old, referred to fingers and hand, being felt slighitly and seldom in stump or
supra-clavicnlar cicatrix. Hallucination regarding position of fingers con-
tinues the same. e thinks he has had more pain in last two months, but this
is to be judged in connection with the fact that the morphia has not been
increased; takes .80 Mag. night and morning. Pupils are still unequal.
Right side (same parts) still exhibits false hyperalgesia, less marked. Ias
lately combed whiskers and cleaned teeth on that side. Still perspires more
on right side. Right side of neek and other parts have been irritated. and
no epileptiform symptoms produced. General health good.

There are a number of points in this history which, we be-
lieve, require more extended consideration.

1. The pathological anatomy of the nerves involved. At the
time of the amputation, portions of the three great nerves of the
arm, median, ulnar, and Juusculo-spiral, were removed within
two hours after the separation of the limb, and immersed in a
weak solution of chromic acid. Two or three weeks later, trans-
verse sections were made of these nerves, and treated in a way
to be subsequently deseribed.
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During the operation performed by Dr. Sands, on November
5th, pieces were removed from the cervical nerves and from the
dorsal nerve which go to form the brachial plexus. These
pieces, varying in size from .5 fo .75 centimeter in length,
were cut off as near the scaleni muscles as it was possible to
carry the knife. As related in the history of the case, these
fragments and the nerve-trunks from which they were taken
looked wholly abnormal. The connective tissue surrounding
them was hardened and thickened, the nervous cords no longer
appeared pearly white or glistening, and the surfaces of section
showed no trace of secondary faseieuli and no attempt at break-
ing up into bundles, as are seen when a normal nerve is cut
across. These fragments were also immersed in dilute chromic
acid, and when they were hardened transverse sections were cut
from them. These sections, and those from the nerve of the
arm, wera stained by neuntral carmine solution, the water re-
moved from them'by suecessive washings in aleohol and abso-
lute aleohol. They were then made transparent by being floated
upon oll of cloves, and finally mounted in Canada balsam dis-
solved in chloroform.

Before proceeding to the deseription of the alterations pre-
sented by these sections, it may be well to give a cursory aceount
of the appearance of a normal nerve section prepared by the
same (Clarke’s) method. In section of a normal sciatic nerve®
seen with a powetr of 65 diameters (see Pl L}, Fig. 1 exhibits
every nerve fibre as a little cirele, within which is a hyaline
mass, and in the midst of this mass a red dot placed a little to
one side of the centre in most cases. Thesze parts are the axis
eylinder as the central dot, the white substance of Schwann or
myeline as the hyaline mass, and the membrane of Schwann as
the eircie or rounded ovoid. As shown in the figure, these cir-
cles (varying a little in diameter) crowded together constitute
the secondary nerve bundles or faseiculi, which are so large that
most of them are clearly szen by the unaided eye. Between the
nerve fibres is a uniting substance which appears faintly
striated ; and here and there are stronger bands of connective
tissue (trabecul®) which are united with the connective tissue
around the fasciculus. This is shown (b, b, Fig. 1) as a thick
ring, apparently made up by the aggregation of nearly parallel

# All spinal nerves present essentially the same appearance.
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fibrillee. Around each secondary fasciculus of a spinal nerve
there is such a sheath appearing as a ring in transverse sections ;
and these sheaths are united among themselves by more or less
loose connective tissue (b7, Fig. 1). In this loose conneetive
tissue run blood-vessels (¢, Fig. 1), arteries, and veins of various
calibre. There are small additional blood-vessels enclosed in
the perifascicular sheath and in the delicate tissue which sepa-
rates the nerve fibres.

a. The changes exhibited by the median, ulnar, and musculo-
spiral nerves. To the naked eye sections of these nerves show
traces of secondary fascieuli, although the picture is far inferior
to that seen in the normal section. Under a power of 65 diame-
ters the connective tissue around the nerve and that between
the secondary fasciculi appears moderately increased in quantity
and density. The perifascicular sheaths themselves have lost
their definite ountlines, and merge more into the connective tissue
Iying round about them. The sections of blood-vessels seem
but little changed, and only a few granular (yellow) bodies are
seen in the interfascicular tissue, mainly in the neighborhood of
the vessels. The great alteration is in the nerve fibres. In the
fascieuli very few distinet circles are to be seen, the mass con-
stituting the fasciculi appearing as a confused design made up
of fragments of circles heaped one upon the other. In none of
the remaining circles can an axis cylinder be satisfactorily recog-
nized. In such circles as exist, the hyaline substance within
them (myeline) appears more refracting than is usnal, and is
often concentrically striated. We have here the lesions charac-
teristic of the Wallerian degeneration, i.e., disintegration of the
nerve fibres, with proportionately little change in the framework
of the nerves.

b. The sections from the nerves excised on November 5th.
These present an altogether different appearance. To the un-
aided eye they appear like sections of some dense, indistinetly
fibrillated tissue, tendon for example. Under a low magnifying
power the general sheath of the nerve is seen very much hyper-
trophied. The secondary fasciculi vary immensely in size and
appearance. A few are still rounded, encircled by a distinet
sheath, and fairly filled with nerve fibres in better or worse
condition. The majority, however, are broken up into innumer-
able smaller bundles, the separation being effected by the forma-
tion of distinet bands of fibrillated connective tissue in the place
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of the seanty network deseribed as lying between the fibres in
a normal section. Between many of these fragmented fascienli
are huge masses of waving, dense connective tissue, with abnor-
mally large vessels, and with a great quantity of granular
pigment deposit. This yellowish pigment lies prineipally im-
mediately around the blood-vessels, or in the connective tissne
near them.

As regards the nerves themselves, it may be stated in general
terms that they are in a state of atrophy. In one faseiculus, for
example, there are very few fibres which present the ecircular
outline, hyaline mass, and central dot charactervistic of the
normal fibre seen in transverse section. The vast majority are
much smaller than usual (appearing of about the same dimen-
sion with 300 diameters as normal fibres do with 65); they vary
immensely in diameter, and many are represented only by parts
of small eircles. No masses of embryonie cells are seen in any
part of the preparations. Fig. 3 is drawn from a preparation
made from the eighth cervieal and first dorsal nerves under a
power of 300 diameters, and exhibits very fairly the condition
existing in one of the best preserved parts of the section. One
large fascieulus is quite entire, though the majority of fibres
composing it are shrunken and empty. Above this fasciculus
are very heavy masses of conmective tissue, which is closely
connected with the perifascicular sheaths. To the left of this fas-
ciculus is seen a blood-vessel having round about it much yellow
granular pigment. The fasciculus represented in the left upper
part of the sketch is broken up by inerease of the connective
tissue into tertiary faseiculi, and many smaller aggregations of
atrophied nerve fibres; in some places single fibres are seen
surrounded by dense connective tissue. In other parts of the
preparation more extreme changes are to be seen, in some fas-
cieuli nearly every fibre being separated from its neighbors by
newly formed fibrillar substance.

To resume : The nerves in the upper cervical region present
the lesions characteristic of chronie neuritis, viz., much increase
and condensation of the framework, with comparatively minor
change in the nerve fibres. In other words, the pathological
proeess in these nerves has been primarily hyperplastie, and the
neural atrophy secondary and incomplete ; whereas, in the nerves
removed from beldw the axillary space, the neural atrophy was
complete and primary, the changes in the framework very slight.
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In the one ecase we have the lesions of ehronie hyperplastic
neuritis; in the other, those of the Wallerian degeneration.

2. Nature and seat of the injury to the nerves.

The absolute anssthesia of nearly the whole arm exhibited by
the patient previous to its removal, and which probably existed
immediately after the infliction of the injury, points to a com-
plete solution of continuity in all the nerves which supply the
lower arm, forearm, and hand with sensory filaments.® Further,
the patient had complete paralysis of muscles situated far above
the limit of anwesthesia, those which act upon the upper part of
the humerus and some of those moving the scapula. The dis-
tribution of motor palsy and of anmsthesia in this ease fully
illustrated van der Kolk's law of distribution of sensory and
motor filaments of one nerve trunk, viz., that the former are sent
to parts which are moved by musecles innervated by the latter.t
We therefore had ample clinieal reasons for loealizing the injury
at least as high as those parts of the brachial plexus which lie
behind and just above the elavicle, and also for considering that
the ijury consisted in a complete disruption of the nerve trunks.
Another possibility presented itself to our minds, viz., the tear-
ing out of the roots of the nerves which constitute the brachial
plexus from their attachment to the anterior and posterior as-
pects of the spinal cord. Such an accident has beer placed on
record by Flaubert,{ cecurring as a EDHSG{]_HEHE{' of foreed exten-
sion made to reduce an old dislocation ; but in this eass the patient
died in a few days with symptoms of inflammation ot the spinal
cord, corroborated by the autopsy. Guided by the result of this
case, and by the faect that our patient had at no time presented
any symptom of spinal meningitis or myelitis, we felt reasonably
certain that the nerve roots in this ease had not been torn out.
Having thus excluded intra-spinal rupture and determined with
certainty the lowest possible limit of the injury, the question
arose, whether we could arrive at a still more exaet knowledge
of the seat of nerve rupture ; where in this tract between the in-
tervertzbral foramina giving issue to the fifth, sixth, seventh,
eighth eervical, and tu the £r st dersal nerves, and the upper

& Lum]mr-:, Milchell, Injuries of Ne rves, Philadelphia, 1872 ; p. 227,

t Schroeder van der Kolkk. On the Minute Strocture and Funetions of the
Spinal Cord and Medulla Oblongata. Translated by the New Sydenham Society.
Yol. iv., 1855 ; pp. 8, 0.

1 Répertoire Général d"Anatomie et de Physiologie Pathologigue. Vol. iii., p.
65. Cited by Lo Brer, Mém. de la Soc. de Biologie, 1853, p. 121,
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limit of the axillary space, was the laceration most likely to have
taken place? It appeared to us impossible to make a satisfac-
tory answer to this question. The microscopical examination
of the nerves corroborated the diagnosis reached upon elinical
grounds, since the sections taken from the upper part of the
cervical nerves showed neuritis, while those eut from nerves be-
low the axilla exhibited the changes of descending or Wallerian
degeneration. It is therefore right to conclude that the exeision
has been made, as intended, above the seat of laceration.

In this connection it may not be amiss to recall the exact
mechanism of the accident. The patient’s right hand was firmly
clasping the rammer, and all the muscles of the arm were in
activity during the effort of ramming home the charge. The ex-
plosion naturally drove the hand forward and outward with
incredible violence, the arm following the same direction, and
being for the moment in a state of extremely violent extension.
So enormous was the strain upon this limb that the patient was
thrown bodily quite o distance. We see no reason for not admit-
ting that the fracture of the bones of the forearm occurred at the
beginning of this movement of extension. This being granted,
it follows that a great strain was put upon the soft parts which
still connected the lower part of the forearm with the upper, and
that the blond-vessels and nerves were greatly elongated. Dur-
ing this elongation the nerves gave way at their weakest point,
t.¢.,, where they are most firmly bound down, and where they
interlace and anastomose—behind the clavicle.

Besides Flaubert's case above referred to, we have met with
quite a number of instances of obseure nerve injury ecaused by
the reduction of old shoulder dislocations, but the details given -
are so meagre as to make the cases quite useless. An exception
to this statement is the ease recorded by Le Bret.® A young
soldier, who had dislocated his right shoulder, underwent the
operation of reduction on the same day. The traction was done
by men pulling upon a sheet firmly tied around the arm just
above the elbow. Immediately after the reduction, without any
special pain having been felt, the patient noticed that his arm
and forearm were paralyzed. When seen by Le Bret, five months
later, there existed complete anmsthesia below the bend of the
elbow, besides palsy of the arm. The corresponding side of the
neck had lost motion, and was anmsthetic; the right upper eye-

* Mémoires de la Soc. de Biologie de Paris, 1853, p. 119,
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lid eovered the globe, and vision was impaired ; the right iris
was slightly contracted. There were some lancinating pains in
fingers and arm. The nerves (inner aspect of arm, and above
clavicle) were tender to pressure. Some improvement took place
in motion of arm and neck, and the ptosis was eured. The
author believes that the nerves were torn across in the region of
the brachial plexus.

3. The demonstration of persistent muscular irritability at
a considerable period after the muscles had ceased receiving
nervous influence.

The ar= was removed eight weeks after the reception of the
injury, and, as related above, while no museular contractions
could be obtained by faradizing the nervous trunks at various
points, almost normal movements were produced by the direct
application of the ecurrent to the museles themselves, even those
(interossei) which had apparently suffered much in their nutri-
tion. The bearing of this experiment upon the question of the
independence of muscular irritability might detain us awhile,
were it not that this paper has already reached a considerable
length. Let it suffice to state that this result agrees with that
obtained in the inferior animals. The fact that functional eapac-
ity survives in muscles for a period six or twelve times longer
than in nerves; in cases where those organs have been cut off
from communication with the spinal cord, has been demonstrated
by a great number of physiologists. Among the earlier of these
we may name Marshall Hall, J. Miller, Giinther and Schén ;
the latter fixing the date of loss of excitability in nerve trunks
at eight days after section. Later experiments by Longet, Schiff,
Landry, Vulpian, and many others have resulted in positively
limiting the time at four days. On the other hand, these ob-
servers agree In stating that muscles retain for a much longer
period the power of reacting under immediate stimuli. Some of
Longet's + conclusions on this point are worth reproducing :

“1. In mammals, a motor nerve, when separated from the cer-
ebro-spinal axis, loses all excitability after the fourth day. At
that time the application of mechanical, chemieal, and eleetrical

# Dr. Brown-Séquard asserts that there is sometimes no diminution of museu-
lar jrritability : he has found it as great as in the normal state nineteen months
after the whole central end of the facial nerve has been drawn out from its exit at
the stylo-mastoid foramen. Dulletin de la Société Philomathigue, 1847, p. 83.

t Traité de Physiologie, t. 1i. p. 619. Paris, 1869.
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irritants to any part of the distal end of the nerves is followed
by no muscular contraction.

“2. Contrarily, a muscle whose motor nerve is no longer
excitable, will, even after the lapse of twelve or more weeks,
respond perfectly to any direct stimulus.”

Landry,* however, states that in the human species, musecular
irritability under these circumstances is abolished in the seventh
week. The almost perfect response of the museles to stimuli in
our case, and their apparently normal structure at the end of
eight weeks, completely overthrows Landry’s conclusion. The
eauses of error in the author’s observations lay, 1st, in the fact
that he was unable to apply the electric current dirvectly to the
museles, although he made use of eleetro-puncture ; and that,
2d, in all likelihood there existed in his cases more or less active
impairment of nutrition in the paralyzed muscles, owing to irri-
tation of the nerves at their origin.

Vulpiant rightly insists upon the value of the fact observed
by him in animals, that muscles deprived of innervation which
do not contract when the electrie (faradic?) current is made to
pass through the moistened skin, do so fairly when the electrodes
are placed immediately upon the muscular substance ; and he
goes on to throw doubt upon the observations made by elini-
eians in regard to the early (fourth—eighth day’s) loss of electro-
muscular contractility in certain palsies—the “rheumatie” pa-
ralysis of the face, for example. It is to be regretted that in
our case the patient’s great suffering deterred us from faradizing
the muscles of the arm before its amputation.] As it stands,
our observation is in favor of a prolongation of muscular irrita-
bility in man aiter nerve section for a period q_ulte as long as
that determined in the lower animals.

4. Some of the symptoms appear to us especially interesting.

(@) In the first place, there are signs pointing to o paresis of
the vaso-motor nerves on one side of the face, neck, and chest.
The right pupil was noted ss smaller than the left 1mmedmt91y
affer the operation, and from an early period the patient per.
spired much more upon the right side than the left. Besides,
there was a peculiar condition of sensibility on a large extent of

# Traité complet des Paralysies, t. i. pp. 40-41.  Paris, 1859,

 Lecons sur la Physiologie du Systéme Nerveux, p. 245, Paris, 1866.

t Throngh causes heyond our eontrol, the galvanic current could not be applied
to the nerves and muscles in the above-detailed experiment.
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the right side of the body. At one period this is spoken of as
hyperalgesia; but a later examination showed that there was no
abnormal tenderness in the part touched, and that the pain pro-
duced by contact was felt in the absent arm and hand. Still, it
should be borne in mind that the patient’s self-control and esti-
mation of the nature of his sensations were not always normal,
so that it eannot be asserted that tliere did not exist, at an early
period, true hyperalgesia. The msthesiometer certainly taught
us nothing. The extensive surface, falsely sensitive, bore the
same relation to the brachialgia that many “ tender points”
do to ordinary neuralgia. An impression transmitted to the
spinal cord, at a point near the portion which gives origin to the
nerves supplying the region affected with neuralgia, eanses action
of the sensory tract connected with these nerves, and conse-
quently produces a referred sensation of pain. One of us® had
occasion to observe a curious example of this associafed painful
sensafion in his own person, last summer. A lower incisor tooth
had become the seat of tartar deposit, and the gnm below was
shrunken, red, and tender to the brush. There had never been
toothache. One day a small pimple appeared on a level with
the upper margin of the thyroid cartilage on the same (right) side
as the unhealthy gum ; and during the entire period of growth
and maturity of the pimple, pressure (even light) upon it pro-
duced an acute pain in the gum around the above-mentioned
tooth. The experiment was repeated scores of times; and it
was further observed that touching the gum did not produce
pain in the pimple. Here an impression made upon a branch
of the superficial cervieal plexus, transmitted to the sensory tract
of the upper eervieal cord and medulla oblongata, exeited in the
latfer action of the eells connected with the third branch of the
trigeminus.

(/) The disturbance of nutrition, which produced a slough
upon the left helix, is difficult of explanation. Tt is well to re-
member in this connécetion that Brown-béquard produces gan-
grene of the edges of the external ear, at will, in guinea-pigs, by
injuring the medulla oblongata.

(¢) The burning pain (causalgia of Mitchell) did not appear
immediately after the injury ; this being in accordance with the
rule laid downt by the distinguished author just named. As
_’-_*-I-Jr_ S:gum B v, :

t Mitchell. Injuries of Nerves, and their Consequences, p. 197. Philadelphia,
1872,
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regards the date of the appearance of this peculiar pain, we can
obtain no definite information.

The expressions of agony, in action and words, employed by
our patient corresponded singularly with those recorded by Dr.
Mitechell in his works upon nerve injury.”

With reference to the extraordinary severity and persistence
of burning pain in cases of injury to nerves, we would reeall the
faet, first distinetly stated by Cruveilhier,t that loss of the power
of perceiving thermal impressions oceurs later than the loss of
various other varieties of sensibility, and indicates absolute
anwesthesia; and we suggest that inasmuch as the thermal sense
is the last to disappear in gradual diminution of sensibility, so
in a neuralgia eaused by irritation of nerve trunks, this most
deeply rooted, or most fundamental mode of sensation is most
affected, and burning is felt acutely when eommon pain and for-
mication have almost or quite ceased. It is well known that
extreme irritation of the skin, after preducing ordinary pain,
causes intense burning ; an event frequently met with in surgi-
cal practice; and, moreover, the contact of extremely cold
bodies with the skin sets up a painful sense of heat.

5. The operation above described is believed to be the only
one of its kind ever attempted. Fxcision or division of the
spinal nerves has generally been performed on the smaller
branches ; and, excepting the case herewith related, has never
involved the primary trunks near their points of exit from the
spinal canal. Neurotomy, when undertaken for neuralgia of
traumatie origin, has, in a great many insiances, effected a per-
manent cure, and in these cases is far more likely to prove suec-
cessful than when it is performed for the idiopathic forms of the
disease. If the nerve tissue is healthy at the point of section,
the operation can hardly fail; yet success has followed the
operation in not a few cases where the divided nerve was thick- -
ened and inflamed. In the lower extremity, excision of the
smaller nerves has repeatedly been parformed, and in several
instances, the great sciatic has been either excised or divided.
Dr. Mitchell  reports a case in which Dr. Nott exeised 3. cen-
timeters of the great sciatic merve, close to its point of exit

* Compare, also, Mitchell, Morehouse, and Keen. Gun-Shot Wounds and other
Injuries of Nerves. Philadelphia, 1864. )
t Anatomie Pathologique, liv. xxxviii. p. 9.
§ 5. Weir Mitchell, op. cit. pp. 285, 286.
E "
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from the pelvis, for traumatic neuralgia caused by a gunshot
wound of the leg. Amputation of the leg, reamputation of the
stump, excision of the sciatic nerve in the popliteal space, and
amputation of the thigh, had already been performed in succes-
sion without avail. Partial relief is stated to have followed the
final operation performed by Dr. Nott.

Other cases of division of the great sciatic nerve are recorded
by Malagodi, Mayor, Nélaton, and Jobert de Lamballe. In Jo-
bert's case the operation was performed for seciatica. Pain
ceased at onee ; but death oecurred six months subsequently from
paralysis and bed sore.

In the upper extremity, excision of the median and several
other branches of the brachial plexus has often been practiced,
and with various results.* In some cases the operation has
effected a complete and permanent cure; while in others it has
afforded no benefit. Several years ago one of the aunthors-t
treated a patient in Bellevué Hospital who suffered from violent
neuralgia and chorea, caused apparently by a neuroma which had
formed upon the face of a stump after amputation of the arm
near a shoulder joint. The neuroma was laid bare by dissection
and was found to be connected with all the descending cords of
the brachial, excepting the circumflex. These were pulled down-
ward, and, together with the auxiliary vessels, divided at about
an inch above their seat of attachment to the nenromatous swell-
ing. The neuralgia was relieved by the operation while the
patient remained under observation, but the choreic symptoms
persisted. He left the hospital about two months after the
operation.

In the case which forms the subject of this article, the opera-
tion of execision of the spinal nerves was undertaken partly as a
last resort, and partly because it was thought that the danger
of performing it would be considerably reduced, in consequence
of the previous removal of the arm by amputation. Tt is inter-
esting to observe, however, that no serious nutritional changes,
except those affecting the muscles, took place in the parts sup-
plied by the divided nerve trunks.

Another point of interest is the practicability of the operation
when considered merely with reference to the difficulty and

* Sehmidt's Jahrbiicher, cxxii. p. 218 ; Bd. exiii. p. 208 ¢f seq.
+ Dr. Sands,

L
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danger attending its execution. Under ordinary circumstances,
supposing the nerves to be healthy near the points of section,
the operation would cause no embarrassment to a skilful sur-
geon, and all the cords of the plexus might be exposed and di-
vided without dangerous interference with the neighboring blood-
vessels. DBui, even in the present case, where the nerve trunks
were pretty firmly adherent to the surrounding tissues, their
isolation was satisfactorily accomplished by careful dissection ;
and the wound made by the operation healed readily, without
profuse suppuration.

Examination of the nerves excised led to the unsatisfactory
conclusion that they were diseased above the line of section;
and it is not easy to understand, on anatomical grounds, why any
benefit should have followed the operation. The nerve trunks,
however, were divided pretty close to the intervertebral fora-
mina ; and, if it be assumed that the cause of pain resided in
their proximal ends, it is not improbable that the tension of the
latter may have been diminished, and their relations otherwise
favorably altered as a consequence of the handling to which
they were subjected previously to their division. Such an ex-
planation seems plausible from the results that attended an
operation recently performed by Professor von Nussbaum, an
abstract of whose paper appears in the present number of this
journal. It may also be supposed that the cutting off of a con-
siderable portion of irritated nerve trunk from communica-
tion with the spinal cord diminished the neuralgia by redue-
ing the total amount of irritation transmitted to the nervous
centre.

We may sum up the case by stating that a neuralgia of a class
known to resist all ordinary treatment was much relieved by an
operation not dangerous in itself. We did not obtain radical
success, because we failed to find healthy nerve trunks at the
place of section. The diagnosis of the seat of injury was corrvect
enough, but the ascending neuritis baffled us.

We are indebted to Dr. Caro for a statement of the case as it
appeared to him, but as his letter contains nothing that is not
recorded in the above history, we take the liberty of omitting
it.
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ON THE INHIBITORY ARREST OF THE ACT OF
SNEEZING, AND ITS THERAPEUTICAL APPLICA-
TIONS.* '

Ix the early summer of 1869 I discovered that sneezing could
be arrested or prevented by foreibly rubbing the skin below and
to either side of the nose. I at once communicated this faet to
the editor of this Journal, and in my letter pointed out the
inhibitory nature of the phenomenon ; classing it with the arrest
of the heart’s action in Weber's experiment,t and with the arrest
of spinal epilepsy by irritation of the great toe.] I was soon
made aware that this simple means of stopping sternutation was
known to many outside the profession, and that it had been
formally recommended by Diday§ in 1843. More recent re-
searches have shown me that Haller| (perhaps Bartholinus
before him ¥), and Marshall Hall #* had ealled attention to the
possibility of arresting sneezing by irritating the skin between
the nose and the angle of the eye (Haller), or by rubbing the
end of the nose (M. Hall).

I venture to treat formally of this small matter, because I was
perhaps the first to eall attention to the corrveet explanation of
the arrest, and beecause I have long had in mind certain thera-
peutical applications of this method. Before proceeding to state
the cirenumstances which may indicate the arrest of sneezing, a
few words about physiological and pathological sternutation may
not be out of pl:me

1st. What is the 1}]1} siology of sneezing? A most distin-

# From the J'Lrehwc; of E:emnuflc and Practieal Medicine, Mavch, 1873,

t Bee Brown-Séquard, Archives of Secientific and Practical Medicine, No. 1,
Jan., 1873, p. 89.

} Brown-Séguard, Archives de phys. normale et pathologique, i. p. 157, 1865,

£ Diday, Note sur un moyen simple de prévenir ou d'arréter la toux damns
certaines maladies. Gazette Méd. de Paris, 1843, pp. 103-106.

| Haller, Elementa physiologiwe, t. iii. p. 304. Lausanz, 1766.

9 Th. Bartholinus, cited by Haller ¥n op. eit. (passage not found in B."s works).

4 Alarshall all, Diseases and Derangements of the Nervous S}'steln, p- 4.
Lond., 1841,
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guished physiologist™ has said that “ sneezing is a sudden and
violent contraction of the expiratory muscles consequent upon
the closure of the upper part of the air passages. * * * The
diaphragm, contrarily to what is taught by many ancient and
modern writers, takes no part in the act of sneezing ; it is not an
expiratory musecle, and acts only in the deep inspiration which
precedes sneezing.” Awustin Flint, jr.t defines sneezing as “a
convulsive action of the expiratory muscles succeeding a deep
inspiration; the air being violently expelled, with a characteristic
sound, through the nares.” Carpenter} states that the act of
sneezing is accomplished by a violent expiratory effort. Haller §
speaks of sternutation as consisting of a spasm of the diaphragm
in the first place, eausing a deep inspiration, this being followed
by spasmodic action of the muscles of expiration. Morgagni|
also considers the act of sneezing as caused prineipally, if not
wheliy, by spasmodic action of the diaphragm. Many writers
mention the associated movements of the face, head, neck and
limbs, which every one must have observed in his own person
while sneezing. After the deep inspiration, the air is held in
the chest by closure of the glottis, then escapes prineipally
throngh the nose, the isthmus of the fauces being closed. This
15 the typical sneeze ; but custom has brought about the discharge
of a part of the air through the mouth, in order to prevent the
very result for which the act of sneezing seems fitted, viz., the
expulsion of mucus from the nostrils. I desire particularly to
call attention to the Hallerian view of the physiology of the act.
It appears to me that the deep inspiration which we take previous
to sneezing is really spasmodie, and due to a morbid (unusual)
irritation of the centre of origin of the phrenic nerves. In sup-
port of this ancient view we have the fact that in cases of
excessively prolonged sneezing (Brown-Séquard’s and Mosler’s
cases) the pain eomplained of is located in the neighborhood of
the diaphragmatic insertions Could we prevent this first or
preliminary act, we should always be able, it strikes me, to avoid
sneezing.

-

* J. Miiller, Manuel de physiologie (ed. Littré), . i. p. 278. Paris, 1851.

+ The Physiology of Man, vol. i. p. 3953. New York, 1866.

$ Principles of Human Physiology, p. 338. Seventh edition. Lond., 1869.

& Albertus Haller, Elementa physiologie, loco eit.

| Morgagni, De sedibus et causis morb. English ed., by Benjamin Alexander,
M.D. Vol i. p. 341, Letter XIV, art. 26, 27. London, 1760.
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The cause of physiological sneezing usually consists in an
irritation of the nasal branches of the trifacial nerve by conges-
tion, dust, odors, mechanical or chemical contacts. In many
persons the spasm is easily brought about by the action of light
upon the conjunetivee (optic nerve also?). It has been siated
that the application of a spirituous liquor to the anterior part
of the palate may act as an excitant.® I have been informed by
a well-known medical man that, when a boy at college, he was
in the habit of execiting sneezing in his own person by scratehing
a certain spot upon his head, near the vertex, and a little to one
side of the median line ; thereby causing frequent disturbances
in the class-room. Sneezing is spoken of by older writers as
preceding attacks of epilepsy,t and one anthor | states that it is
very commonly qhserved just before sexual congress. Romberg §
states that one of the listeners to his lectures had informed him
that he was obliged to sneeze whenever a salacions thought
suggested itself to his mind.

2d. Under what cireumstances can sneezing itself merit the
- name of a disease ; when does the act become pathological ? The
older writers on medicine appear to have had their attention
directed to this matter. Sauvages,| who recognizes six varieties
of sternutation, says that epidemie sternutation had before his
day proved so violent as to cause death. He does not give any
reference to his authority for this statement, and T have been at
some trouble to trace the report, and have found if attributed
to an author named Polydorus Virgilius,¥ whose work I have
been unable to procure. Morgagni,** Bonetus,t+ Albrecht,]}
Fabricius Hildanus,§% and LiLilGlSl,!ll are quoted as reciting fatal
cases. Morgagni's case is a good one; an auntopsy yielding

er“rathe results hmmg been made. Bonetus does not speak

* DL LEI‘ﬁ, cited by Rullier, Dict. des sciences |m'vll|-r,.|l|;"--~_r t. ]n p. B8, 1821,

+ Stalpart van der Wiel, Obs. rarior. med.—anat.—chir. Lugd., Batav., 1687,

1 Amatus Lusitanus, cited by van der Wiel, op. cit.

& Romberg, Nervous Discases of Man, vol, i, p. 349, Syd. Soe. Trans, Lond,,
1853,

| Bauvages, Noszologie médicale, t. ii, pp. 50, 52. Paris, 1771,

9 Polydorus Virgilius, de invent., rerum. Lib. 6, cap. 2.

#* Morgagni, op. cit. Letter XIV. art. 27.

+ Bonetus, Sepulechretum anat. vol. i. lib. 1. seet. xx. obs, xvii. Genevae, 1700.
449.

1t Albrecht, én Ephem. nature curios. Dee, I1, obs, xii. p. 38, 1687,

€8 Fabricius Hildanus. Opera omnia, 1646. Cont. I. obs, 24, p. 26.

Il Lancisi, De subitaneis mortibus, p. 45. Romm, 1509
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from personal experience, but relies on the statement of a sup-
posed eye-witness, Famianus Strada ; the subject sneezed twenty-
four times, and expired during the twenty-fifth sternutation, it
is supposed, from rupture of the vessels of the brain. Albrecht’s
case is circumstantially related, and may be accepted. Onread-
ing Lancisi’s work I found that he referred to the same case as
Bonetus. We are, therefore, willing to admit the existence of
only three fatal cases, one of these being imperfectly recorded.
Hildanus's work I have not been able to consult. Haller®
observed a case in which a deviation upward of the eyeball was
produced Ly violent sneezing. Erasmus Darwint places ster-
nutation in his Class IL (diseases of sensation), Ordo L (increased
sensation), and Genus I. (increased action of the musecles); to-
gether with diseases which he considers allied species, such as
asthma, singultus, tenesmus, parturition (!) ete. Romberg { re-
cords an instance of sneezing extending over a period of four
years; and the case of a woman who was seized with violent
sternutation whenever conception oceurred—the fit of sneezing
usually taking place in the morning. Sir Benjamin Brodie§ saw
two cases of very severe and prolonged sneezing, in both of
which profuse secretion of serous fluid took place from the nos-
trils. Among recent writers upon diseases of the nervous sys-
tem Handfield Jones| and Eulenberg® have considered the subject
in a systematic way, and the former author has advanced the
view that sternutation may sometimes be due to a central cause.
Dr. Peter Young™* communicated a case of prolonged sneezing
to the Obstetrical Society of Edinburgh, oceurring during the
middle term of pregnancy, and ultimately causing abortion. On
becoming pregnant a second time the woman experienced similar
fits of sneezing, beginning, as before, about the fourth month of
gestation. A remarkable ease has been deseribed by Mosler, Tt
as occurring in a young girl. The patient, previously rendered

# Haller. op. cit.

+ Darwin, Zoonomia, vol. ii, p. 222, Am. ed. Phil., 1707,

1 Lioco cit.

& Works, Vol. iii, p. 173. London, 1865.

| C. Handfield Jones, Studies on Functional Nervous Disorders, pp. 64446,
Lond., 1870. 2nid ed.

4 A. Eulenberg. Lehrbuch der funetionellen Nervenkrankheiten, pp. 672, 3.
Berlin, 1871.

## Procecdings of Edinburgh Obstetrical Soe. in Edinb. Medical Journal. Nov.,
1861, p. 492.

+ Mosler, Virchow's Archiv. Bd. xiv. s. 557, 565. 1858
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angmic by various causes, became affected with an acute inflam-
mation of the meatus and deeper parts of the ear, and shortly
afterward began to sneeze in very different paroxysms. The
frequently recurring spasm was very violent, and soon reduced
the patient to a state of alarming prostration. For three days
she was able to take but very little food, and cbtained no rest ;
she became aphonie, the sides of the thorax corresponding with
the diaphragmatic insertion became the seat of extreme pain,
the pulse attained a rate of more than 120 beats per minute, the
face was flushed, and the nasal and buecal mucouns membranes
dry. The ear was swollen and tender, and there existed much
pain in the whole of the same side of the face. A warm bath,
together with cold affusion to the head and spine, and two doses
of .01 morphia put an end to the threatening disorder, after it
had continuned eighty hours, and after the patient had sneezed
at the least estimate fifty thousand times. A severe case of
sneeging lasting over a week, and accompanying a first menstrual
period, is reported by Dr. Trautmann, Sr.* Cases of severe
sneezing are also recorded by many of the older anthors, among
whom may be named Delius,} Lanzoni,} Schubart,§ the two
Franks.]| In the case of Delins the sternutation was allied with
hiecough in the course of a malignant fever. Finally Dr. Brown-
Séquard has told me of a case observed by him in which violent
sneezing oceurred during the progress of an inflammatory affee-
tion of one-half of the medulla oblongata, diagnosed during life,
and verified by a post-mortem examination. In this patient, the
pain caused by the spasm was about the base of the thorax, on
both sides.

TLe causes of pathological sneezing may be classified into
local (nasal), central, and peripheral. The local cause may be
an inflammation of the mucous membrane of the nose, vibriones
irritating the mucous membrane (in hay-fever, Helmholtz ¥),
the presence of a foreign body in the nostrils (snuff, various

* Behmidt's Jahrb,  Bd. viii. p. 50, from Summarium, Bd. x. Hft. 3, p. 378

t Delius, ¥n Acta Phys.—Med. Acad. Cmsarese-Leopold-Carol. Vol. viii. obs.
cviii, p. 380, 1748. :

t Lanzoni,.in idem. Vol. i. obs. Ixiii. p. 117, 1727.

g Schubart, in Ephem. nature curios.  Dee. 1, obs. exzxviii. p. 211, 1672,

| J. Frank, Prazeos medice universm precepta. Vol ii. p. 831. Cited by
Romberg, op. eit. :

T Cited by Eulenberg, op. cit. p. 672,
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other sternutatories, the larve of insects,” ete.). Concerning
the causes of sneezing produced by morbid states of the nervous
centres, we really know nothing. Perhaps many of the hysteri-
cal cases may be due to this cause. The causes acting from a
distance are numerous. Uterine,t intestinal,f pulmonary
(asthma and whooping-cough), conjunctival or retinal irritation
may produce the spasm.

In one of Romberg's cases§ the third branch of the trigemi-
nus was found diseased before its exit from the skull. In Mos-
ler's | extraordinary case, inflammation of the ear, causing irri-
tation of branches of the trigeminus, was undoubtedly the cause
of the spasm. Mosler attempted to produce sneezing in dogs
by direct irritation of the auricular filaments of the fifth pair,
but without success.

Treatment the most varied and extraordinary has been tried
for the relief of morbid sneezing. Bartholinus, quoted by Haller,
seems to have been the first to suggest irritation of a sensitive
nerve of the face, between the angle of the eye and the nose, as
a means of arresting the spasm. Haller speaks of the plan as if
he had tried it himself. Morbid sternutation has been cured by
the use of snuff,y and Darwin ** asserts that, “ when if is ex-
erted to excess it may be ecured by snuffing starch up the nos-
trils.” Dr. Gairdner 1+ strongly advocated the use of blisters to
the nape of the neck, not only for the arrest of the spasm under
consideration, but also for the cure of convulsive cough and
hiceough. This means is perfectly analogous to that proposed
by Bartholinus, Haller, Diday, and the author: an irritation
varying in intensity being transmitted to the centres in the
spinal axis which are about to furnish the motor impulse for the
spasm, the activity of these motor centres is inhibited or arrested
by the new (more intense?) irritation. Romberg {] advises the

# Carpi én Harless Jahrbiicher, Bd. i. Hft. i Cited by J. Frank, Praxeos
Medicee Universme precepta, vol. ii. pars i. p. 963.

t Dr. Peter Young, loco cit.

 Dr. Little, in Obstetrical Soz. of Edinburgh, Edinb. Med. Journal, Nov.,
1861, p. 493,
= § Loco cit. p. 347.

| Loeo eit.

9 Bauwens, cited ¢ British and Foreizn Med. Review, 1836, vol. ii. p. 245

#= Darwin, op. eit,

H J. Gairdner, on Anomalous Affestions of the Respiratory Organs. Edinb.
Med. and Surg. J,, ii. p. 77. 1840.

1 Romberg, op. cit.
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use of emetics. Eulenberg® recommends emetics, skin irrita-
tion (mustard), such tonics as iron, arsenie and quinia. An Eng-
lish bishop, subject to very harassing fits of sneezing, is men-
tioned by WatsonT as laving found an effectuai remedy in
dipping his head into cold water. Mosler controlled the case
which he reports only by a combination of the warm body bath,
and ecold affusion to the head and back of neck; a means which
produced syncope in his weakened patient.

A number of authors insist upon the necessity of removing the
peripheral cause, irritation of uterus, ete., if any exist. It would
seem as if these remedial measures might be properly classed
under four heads. In the first place, means tending to allay the
irritation of the nostrils (starch); in the second place, remedies
which produce, or tend to produce, syncope, and its attendant
lowering of nervous irritability (emetics, warm baths, narcoties) ;
in the third place, medicines which, like iron, quinia and arsenie,
diminish morbid irritability by improving the nutrition of the
nervous centres ; and fourthly, inhibitory means, such as cold
to the head and neck, mustard and ecantharidal irritation to the
neck, inhalation of iodine (Eulenberg), and pressure upon the
branches of distribution of the infra-maxiliary nerve. This last
measure is the one which has surely arrested or prevented phy-
siological sneezing in my experience, and in that of many per-
sons to whom I have recommended it. The upper lip is very
convenient for this purpose, and the moderately painful impres-
sion required is easily excited there by the pressure of the side
of the index-finger. Whether this simple means would succeed
i cases of pathological sternutation I will not venture to pre-
dict. Should it fail, I would suggest as producing a more intense
irritation of the same nerves, the use of faradization of the skin
of the same parts (lips and cheeks near nose). The wire brush
electrode should be used in connection with the secondary eur-
rent, the skin to be thoroughly dried, and even covered with
starch-powder. It seems to me rational to anticipate good re-
sults, also, from the faradization of the nape of the neck in mor-
bid sneezing, hiceough, or convulsive-cough, after any existing
peripheral canse shall have been removed. These irritations of
sensitive nerves (pressure, faradic-current) transmitted centrip-
etally by the filaments of the second branch of the fifth pair,

#* Fulenberg, op. cit. p. 673,
t Watson, Lectures on Physic. Am. ed., p. 110. Phil., 1858.
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or by those of the npper cervical nerves, exert an inhibitory in-
fluence npon the motor centres which are about to become
active, viz., the spinal centre of the phrenic nerves in the first
place, and, secondly, the extensive kinetic tract which is con-
nected with the muscles of expiraticn.

Various therapeutical applications of this method suggested
themselves to me at the time.

a. Certain applications to medicine. In various forms of in-
ternal hemorrhage, especially that occurring in the nasal and
pulmonary traet, it is highly desirable to aveid the jar produced
by sneezing. The same indication exists in the course of devel-
opment of those aneurisms which fall to the care of the physi-
eian ; for some days after the reduction of prolapsed rectum or
uterus; or in the advanced stage of hepatic abscess, or hydatid
disease. A minor use to which this inhibitory action may be
put, is the prevention of such pains as are produced by shaking
of the body, or by deep inspiration.

b Certain applications to surgery. Sneezing must be avoided
after many plastic operations, and operations upon the vagina,
uterus, or abdominal walls. After many cutting operations
about the eye, absolute rest is highly desirable; and is even
more required in the cure of cleft-palate. Of conrse, under many
circumstances, the arrest of hemorrhage may be made surer 1}3’
the avoidance of sternutation.

The reader may, perhaps, pardon me if I add a non-medical
paragraph. The custom of invoking a blessing upon persons
who sneeze is a most interesting one. Several of the old medical
authors above referred to state that.the custom dates from the
time of a severe epidemic (in which sneezing was a bad sign)
during the Pontificate of Gregory the Great. Brand,* however,
and the author of an article in Rees's Cyclopaedia,t states that
the phrase ““God bless you,” as addressed to persons having
sneezed, is much more ancient, being old in the days of Aris.
totle. The Greeks appear to have traced it back to the mythical
days of Prometheus, who is reported to have blessed his man of
clay when he sneezed.? In Brand,the rabbinical account of the
origin of the phra.ae 18 given as originating in the alleged fact

b Bmml Observations on Pﬂpular Antiquities, vol. iii. pp. 119-127. Lond.,
1849.

t Rees's Cyelopaedia, vol. xxxiv. art. Sneezing.
$ Alex. Ross’s Appendix to Arcana Microcosmi, cited by Brand,
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that it was only through Jacob’s struggle with the Angel that
sneezing ceased to be an aet fatal to man. In many countries
sneezing has been the subject of congratulations, and of hopeful
augury. In Mesopotamia and some African towns, the populace
are reported to have shouted when their monarchs sneezed.*

# [t wonid be unjust not to state that Diday (op. cit.) had suggested practical
applications of his methed, and that T became aware of this fact only after having
matured the original parts of this article.

Rullier. Article Sternutation, Dict. des Sciences méd. t. lii. p. 577, 1821,
Merlet. Est ne sternutatio naturalis actio ¥ Paris, 1654,

Schneider. De osse cribriformi, ete. Wittemb., 1656.

Schoock. De sternutatione. Amst., 1664,

Alberti. Diss. de sternutatione. Lips., 1671.

Birnbaum. Diss. de sternutatione. Lips., 1672,

Forestus. Diss. de sternutatione. Argent., 1688,

Hoffmann. (Mauriee.) Diss. ptarmographia physiologico-pathologico-thera-

peutica. Alt., 1710, -
Eyseling, Diss, de stern. preternaturali. FErf., 1716.
Rhanius, Diss. de more sternutantibus salutem apprecandi ejusque origine.
Tigur, 1742,
Unzer. Diss. de sternut. [Hal., 1748,
Porta. Diss. de sternnt.  Basil, 1755,
Buchner (A. T..) De sternut. commodis et incommedis. Hal., 1757.
Faselius, Diss. de causis sternutationis ejusque effectibus. Tensw, 1765.
Sidren. Diss, de sternunt, Tpsal., 1779,
Van Leempeel.  Diss. de sternut.  Liovan., 1788,
Metzger, Diss, de sternutatione. Regiom., 1706,

Rega H. J. De sympathia, p. 240, Harlemi, 1721.



DESCRIPTION OF A PECULIAR PARAPLEGIFOERM
AFFECTION. (Teraxomn PArapLEGIA.)®

TrE condition to which T desire to call attention is one which
eannot be of very rare occurrence, as, in the course of three
vears, I have met with five examples of it. No doubt many
readers will at once remember having observed precisely similar
symptoms.

This form of false paraplegia (using this word as implying the
existence of paresis or akinesis in the lower limbs), is charac-
terized by impairment of the functions of the lower extremities,
when the patient is in the erect posture, without any loss of
power in these parts. Further analysis shows that the seeming
paraplegia is dependent upon tonic spasm of the muscles of the
lower limbs. As negative characters we have absence of the
symptom ataxia, and offen, also, preservation of sensibility.

The clinical aspects of a case of tetanoid paraplegia are
the following : The patient complains of having nearly lost the
use of his lower limbs (he may speak of great “loss of power ™) ;
of having various abnormal sensations in them, and of experi-
encing trouble in the evacuation of his fees and urine. When
the patient is told to get up and walk, he rises with difficulty
from the bed or chair, assisting himself with his hands. On
getting into a perpendicular position, with or without the aid of
a stick, he oscillates a good deal, and seeks to re-establish his
equilibrinm by separating his feet and bending his body for-
ward. In this posture the knees remain extended, and the feet
are not averted as in health ; they are often, on the contrary,
turned inward. The attempted steps are peculiar. The feet are
not drageed along as in ordinary cases of incomplete paraplegia,
nor are the knees much flexed, and the feet brought down vio-
lently as in locomotor ataxia. There is none of the outward
projection of the entire limb, so characteristic of the latter dis-
ease. The limbs remain extended, and the feet are simply
pushed along the floor ; the slight raising of the soles from the
support being accomplished by a movement involving the entire

# From the Archives of Scientific and Practical Medicine, Feb,, 1373,
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lower extremity. The tendency of the great toe is downward
and inward, thus producing, or tending to produce, a partial
crossing of the limbs, and tripping. If during the efforts the
observer feel the patient’s muscles, he will find them firmly
contracted. :

If the patient be seated, or made to lie upon a bed, and the
strength of his lower limbs tested in the usual way, i.c., by bid-
ding him resist attempts at passive flexion or extension of cer-
tain articulations, the muscular power will be found almost up
to the normal limit, if not quite so, in every part of the lower
half cf the body. There is not, necessarily, any weakness of the
abdominal muscles. There is, consequently, no paresis present,
and we cannot correctly speak of the case as one of paralysis.
The reflex power of the lower limbs, tested in these two posi-
tions, is found to be muneh exaggerated, and a state approaching
spinal epilepsy (a mixture of clonic and tonie spasms) may be
developed by the examination. Calorie appears to excite these
reflex actions most readily.

The state of the bladder and rectum is sometimes peculiar
(Cases III. and IV.).

The urine does not dribble away, and exhibits no pathological
alkalinity. If passed involuntarily, it is at intervals, and by
jets; a normal desire to urinate oceurring. Usnally the patient
is simply obliged to hurry the evacuation of the viscus, or an
emission of urine by reflex action will take place very quickly
after the sensation of fullness has been perceived. One of the
patients (Case IV.) expressed the state of affairs very well by
saying, “ Now that I am better, I can go the length of the ward
before letting go, but no further.,” The bowels are, as a rule,
constipated, but when fieces desecend into the reetum, a rapid
emptying of the organ is inevitable. Tt appears to me reasona-
ble to suppose that this morbid excitability of the rectum and
bladder existed in all the cases at some period or other. Re-
tention of urine—a truly paretic trouble—is apt to develop as
the case progresses.

As above stated, sensibility is not necessarily impaired, and
in only one case (Case I.) was there much anmsthesia. In two
cases (Cases II. and IIL.) sensibility remained normal. It is
also noteworthy that the existence of considerable cutaneous
anmsthesia (Case L) did not at all interfere with the production
of reflex movements.
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In no case could trne ataxia be made out. The muscular
sense appeared normal, and what ineo-ordination existed was
due to spasmodic action of the abduector musecles. It will be
remembered that in ataxia (the symptom) affecting the lower
extremities, exaggerated action of the abductor muscles is
present.

The pathological condition to which these symptoms seemed,
in all the cases, allied, appeared to be compression of the an-
terior part of the spinal cord in the dorsal or cervical region.
In three instances (Cases L, IL, and V.) this can hardly be
questioned, since kyphosis existed. In Cases IIL and IV, I
admit that the diagnosis of tumor is not established in the most
conclusive way, but as these patients are still under my obser-
vation, I may at some future time be able to clear up the uncer-
tainty. As things now stand, I believe .that I am authorized to
conclude that the peculiar false paraplegia caused by reflex
movements, and to which I venture to give the name of tetanoid
paraplegia, is to be looked upon as a symptom of moderate
compression of the spinal cord at some point above the lum-
bar enlargement. I do not wish to be understood as denying
that tetanoid paraplegia may oceur in cases of funetional dis-
turbance of the spinal axis. Although I have seen no such
case recorded in the publications accessible to me, I have
no doubt that a similar or analogous state may be observed in
hysteria. It appears probable to me, however, that in cases of
inereased spinal exeitability, without lesion, the spasms would
be more clonie (saltatory) than tonie (tetanoid) in character.

The pathogeny of this symptom is similar to that of the
closely allied (often coexistent) group of symptoms ealled spinal
epilepsy. In the first place, as a canse of inereased reflex action
of the spinal cord must be reckoned the diminution of the cere-
bral influenee brought about by compression of the cord. This
1s in accordance with what experimentation upon the lower
animals teaches us. It is a pretty generally admitted view that
the cerebral influence moderates the motricity of the spinal
cord. Another element in the produection of these reflex spasms
I believe (with Dr. Brown-Séquard,® when he speaks of spinal
epilepsy) to be congestion of the spinal cord below the lesion.

This symptomatic group evidently belongs to the class of

* Lectures on the Diagnosis and Treatment of Paralysis of the Lower Extremi-
ties. Phila., 1561, p. 60.
9
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hyperkineses (Romberg), and therefore it may be interesting to
determine its relationship with some other varieties of increased
museunlar action.

Its most closely allied congener is spinal epilepsy. This ap-
pellation was given by Dr. Brown-Séquard to a combination of
tonic and clonic spasms affecting paralyzed parts in certain
affections of the spinal ecord. He deseribes it in these terms:
“ Whether spontaneously, or after an external irritation (such
as a shock, or a pressure on some muscles, tickling the sole of
the foot, or the passing of a catheter into the urethra), the lower
limbs are often moved viclently or become perfectly stiff ; some-
times they are drawn up foreibly in a state of flexion, the back
part of the foot pressing against the hip-joint; sometimes the
thighs are drawn violently one against the other by a spasm of
the adductor muscles, and they press very hard against the tes-
ticles ; in other cases the flexor and extensor muscles contract
allernately with great violence, and, after a few minutes of great
shaking, a rigid condition appears, which, after a time, is fol-
lowed by relaxation and quietness.” *# Dr. Brown-Séquard be-
lieves that “ this spasmodic affection of the paralyzed legs is the
result of the morbid inerease in the vital properties of the dorso-
Inmbar enlargement of the spinal cord, owing to two causes : 1st,
the congestion of that part of the cord ; 2d, the accumulation of
power in that part of the cord, in consequence of its not being
any more under the action of the will.” He states that the
pathological conditions which, according to their localities, may
produce this symptom in man, are localized myelitis, tumors
pressing upon the cord, fracture and dislocation of the vertebrm,
and that by section of the spinal cord he ean easily produce this
condition in animals. The same group of symptoms, a combina-
tion of tonic and clonie spasms ocenrring under similar cireum-
stances, had many years before attracted the attention of several
observers, and Dr. William Budd has left on record an admir-
able desecription of these spasms as observed by him prior to
1859.+ Jaccoud} considers exascerated reflex power in par-
alyzed limbs in general, and the form of hyperkineses now under
consideration (spinal epilepsy) in particular, as a positive sign
of organic paraplegia.

A -

# Brown-Séquard, op. cit., p. 59.
+ Medico-Chirurgical Transactions, Vol. xxii, p. 153. 1839,
1 Des paraplégies et de I'ataxie du mouvement. Paris, 1864, pp. 484, 488,
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‘A noteworthy variety of spinal epilepsy consists in a succes-
sion of clonie spasms (trembling) of limited range affecting the
paretic or akinetic limbs. In case of partial, insulated cerebro-
gpinal sclerosis (and other morbid conditions of the spinal cord),
this trembling may be excited by irritation of peripheral nerves ;
and forcibly flexing the foot (patient being in recumbent position)
seems to have special efficacy. A similar movement may be
produced in healthy individuals by insufficient and ill-placed
support of an extremity : a foot, for example.

The spasm which constitutes the most important element in
the obscure affection known as writer's cramp is analogous
to tetanoid paraplegia. Here the patient, while writing the
first few words experiences no marked difficulty, but after the
spinal cord has been acting for some time, a spasm, more or less
tonic in character, affects the flexor muscles moving the thumb
and fingers, and there ensues an illegibility in the writing, or an
utter "impossibility to hold the pen. The same spasm of the
flexcrs oceurs when the patient is using his fingers for other
purposes, such as holding a cup or saneér ; never spontaneously.
We thus have hyperkinesis determined by the action of a periph-
eral irritation upon a funetionally diseased nervous centre.

There is, it seems to me unquestionable, a spasmodic element
in the complex group of symptoms which constitutes the disease
known as locomotor ataxia. In the first place, as believed by
Brown-Séquard,* the conservation of force in the lower limbs,
in the paraplegic forms of this disease, is only apparent. I am
ready to admit, with him, that a certain degree of paresis exists
in the affected parts, but that the methods employed for testing
the degree of volitional force really develops a degree of reflex
(morbid) power which, after the first moments of the examina-
tion, conceals whatever loss of power ri:laj_r previously have
existed, and eauses even an abnormal degree of museular strength.
Secondly, in the symptom ataxia, T have for some time believed
that the characteristic disharmony in the action of various mus-
eular groups in the typical stages of the disease locomotor
ataxia, was due not so much to diminished nervous influence in
the muscles overcome by their antagonists, but in increased
motricity sent to the over-acting muscles. Thus, n the jerking,
externally projected steps there is an overbearing action of the

* Oral communication, 1869,
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abductors and extensors, and this is due, in my opinion, to the
reception of abnormal increased motricity by these museles; a
motricity developed in a reflex way by the exercise of the limbs
(see above, writer’s cramp). I am aware that recent writers are
inclined to consider the disharmonious action above referred to
as wholly dependent upon varying degrees of impairment of the
muscular sense. If this be so, why should the disturbance
affect definite museular groups ?

Certain forms of contracture of the paralyzed limbs in hemi-
plegia (of cerebral origin) bear a very close resemblance to the
false paraplegia I have endeavored to describe. There is now a
male patient under my care at the Epileptic and Paralytic Hos-
pital, Blackwell’s Island, who experienced months ago an ordinary
apoplectic stroke, followed by right-sided hemiplegia (ineluding
face), and temporary aphasia. He has recovered some degree
of voluntary motion in the palsied limbs, but suffers much from
contracture of the arm and hand. The resident physician, Dr.
Bruce, the nurses, and the patient himself assure me that at
night and in the early morning, before exposing the parts to the
air, or attempting to rise, the hand lies quite open and relaxed,
and that no stiffiness whatever exists at the elbow-joint. The
eontact of air, however, and, more surely, the acts of rising and
stepping upon the cold floor, provoke a spasm which in a few
minutes reaches its maximum. When this is at its highest de-
gree of tension (as it is during my visits) the forearm lies across
the chest (patient sitting in a chair or walking), the elbow being
bent about at right angles ; the wrist is somewhat flexed, and the
finger-nails are foreed into the palms of the hand. The observer’s
efforts to overcome this contracture only inerease it, and the
same is true of the patient’s own volitional efforts, and of his
using the other limbs. The right lower extremity is moderately
stiffened, in extension, during waking hours. The flexors and
adduectors of the upper extremity have not suffered in nutrition,
while the overpowered (stretched) extensors are in a state of
unmistakable atrophy, and have lost electro-musenlar contrac-
tility. The pathological physiology in this case I believe to be
precisely similar to that explained when speaking of tetanoid
paraplegia. The principal cause of spasm (increased reflex
power) in both cases is the separation of the spinal axis from
the cerebrum : in the false paraplegia the cutting off oceurs
somewhere in the spinal cord, while in hemiplegia it happens at
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the junction of the upper end of the spinal axis with the cere-
brum (corpus striatum). ;
I wish to add a few words concerning a form of * stiffness”

~ of the lower limbs which is much complained of by patients

having congestion (?) of the spinal cord and its meninges. This
is a purely subjective sensation which accompanies the numbness
and formication which form such prominent features in these
cases. The “stiffness™ as well as the numbness are worse when
the subject is lying down or sitting, and are greatly felt during
the first efforts at movement. Contrary to what obtains in spas-
modie paraplegia, this feeling grows less marked after the
patient has taken active or passive exercise. There is no real
(objective) rigidity, and reflex movements are not necessarily
modified from the healthy standard.

As regards bibliography I can say but little. Only one writer,
to my knowledge, seems to have noticed and described a condi-
tion similar to the one forming the subject of this contribution.
I refer to Jaceoud,” who, in his valuable work on various forms
of paraplegia, gives a page and a half to what he calls false
paraplegia, due to exaggerated spinal excitability. He does not
refer to any cases, nor does he give any account of the patho-
logical conditions accompanying the symptom. He undoubt-
edly has seen cases similar to mine. T have come across a ref-
erence which may be thought to indicate that the physician
referred to had seen and described spasmodic false paraplegia.
E. Goupilt made (ever published ?) a classification of hysterieal
paraplegias, embracing the following varieties: 1st. Hysterical
paraplegia due simply to musecular weakness; 2d. Hysterical
paraplegia produced by the extreme pain ecaused by reflex action
and movement; 3d. Hysterical paraplegia produced by loss of
muscular sensibility. While admitting that Goupil’s second
variety bears a certain resemblance to tetanoid pseudo-para-
plegia, I would recall that in the cases I am about to detail, pain
on movement was not a feature, and that hysteria had nothing
to do with any one of my five instances. The older and more
recent treatises and monographs upon diseases of the nervous
system, with the above exception, contain no reference to the
condition I have deseribed.

* Jaccoud, op. eit. pp. 469-471.

t Cited by Leroy: Des paralysies des membres inféricures. Paris, 1856; p. 210,

I After the above had been printed T had the opportunity of reading Hallo-
peaw’s interesting thesis entitled Des accidents convulsifs dans les moladies de la
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Case I.—By the kindness of Dr. Gustavus A. Sabine, I bad the opportunity
of studying the symptoms presented by Mr. P., an Englishman, aged 46
years. About six weeks before the consultation (April 6, 1872) patient
noticed, while at first walking in the morning, a slight degree of numbness
and formication with * loss of power ™ in the lower extremities. The numb-
ness affected all the parts below the knees, and to a much less degree the
anterior surface of thighs. At same time, or shortly after, he observed
twitching of the lower limbs at night. These three symptoms—formication,
“loss of power,” and twitching—progressively increased, until he now walks
with difficulty, even when aided by a stick. Yesterday was obliged to ask
assistance to cross a busy thoroughfare. The bowels have been costive and
the urine hard to pass. Since three weeks has felt as if a band were tightly
drawn around the lower part of the abdomen. Lower limbs have moder-
ately wasted. The * loss of power™ has rapidly increased in the last three
days. ' : :

The examination shows nothing almormal about the upper part of body
excepting the fact that the pupils are extremely minute.* The co-ordination
of the upper extremities is perfect. The patient walks ina peculiar way., He
leans firmly upon a stick, and takes very short steps with limbs almost per-
fectly rigid. There is neither distinet jerking outward of the feet nor drag-
ging; but patient staggers much. Stands with feet somewhat separated, and
without stick oscillates a good deal. The walk is not made different or
worse by closure of eyes. Strength of lower limbs, tested in sitting and
recumbent postures, shows very slight, if any, impairment. Movements well
co-ordinated. Some disturbance of sensibility; superficial contact not nor-
mally perceived, impressions of pain retarded and metamorphosed into burn-
ing. Localizes impressions well, and sense of temperature is normal.  Reflex
movements exagoerated, Lower abdominal museles weak; cause of consti-
pation and slow micturition. No spontancous pain in back or limbs, Deep
pressure reveals obscure tenderness on level of fifth and sixth dorsal vertebrae,
Patient states that stiffness in limbs and baek is worst in early morning, and
is somewhat relieved by exertion. Twitching of legs inereased; often has
alternations of clonic and tonic spasms (spinal epilepzy). On the 25d a second
examination shows continuance of numbness and stiffness.  Cramps decidedly
less.  Rather more impairment of sensgibility; pinching produces severe
burning. Patient loses his limbs in bed; once attempted to rise in dark, and
failed to * strike bottom ™ with his feet:; found himself on his knees. Is un-
conscious (eyes closed) of passive movements below hips.  Co-ordinates well,
May 3d. The obscurity of the case is to-day cleared up by the discovery of a
slight but distinet angular eurvature of the spine, cansed by projection of
spinous processes of fifth and =ixth dorsal vertebrae. Deep pressure produces
Imin A few 11.|p later the patient started for England.

moelle metére. Pans 1871, in which I find a case of false paraplegia caused h_vir
spasm, well described (Case 111, p. 56). The author correctly appreciates the sig-
nificance of the symptom, but has not called attention to it specially in his
remarks,

# It may be interesting to state that the patient's brother, an apparently
healthy man, has similarly small pupils.

e it




TETANCGID PARAPLEGIA. 135

- Cas= IL.—J. I1., male, aged 32 years, in my service at the Epileptic and
Paralytic Hospital, Blackwell's Island. Patient was first admitted in March,
1869, disclmrgeﬂ, and readmitted in July, 1870. Two histories of the case
are on record, which differ somewhat as to the mode of reception of the in-
juries, which produced various symptoms. There is no conflict, however, on
the points which render the case interesting in the present connection, viz., on
the state of the spinal column and of the lower limbs. I will abridge from
both accounts, one of which was written at the bedside under my own dictation.

Eighteen years ago a chimney fell upon patient and produced a compound
fracture of the skull, necessitating the removal of “large pieces of bone, No
paralysis resulted from wound or operation, Now bears a large scar on left
side of vertex,-six inches in length {11ntel'0—i)ﬂ$l&1‘iur}, three-quarters inech
at widest part, and in some places it is three or four lines deep. The
scar extends a little across the sagittal suture. The pulsations of the brain
are distinctly felt through the cicatrix. About two years ago (1867), a car-
ringe passing over him, he was kicked in the back, and his spine ** broken.”
After this accident he was able to walk, though with great difficulty. In
January, 1870, felt **rheumatic pains all over,” and in the spring went into
Bellevae Hospital. The legs felt **dead ™ to him, and no jerking was pres-
ent. While in Bellevue had more or less retention of urine, and the eatheter
was sometimes used.  The right leg was flexed for five weeks, the left never,
but both were stiff and strongly addueted. '

Condition on July 7th, 1871. Lies in bed ;, can raize each heel four or five
inches from bed, and can voluntarily move every articulation of lower limbs.
Strength seems to be perfect in lower extremities; voluntary adduction being
almost impossible to overcome. Reflex movements arve very violent. In the
erect position the movements of the legs are but little subordinate to the will.
The patient can hardly stand, even with the support of m'utr:]ms.; when
movement is attempted; but slight motion is seen at knee-joint.  [I may lere
add that I remember most vividly what is not sufliciently entered in the
record, viz., the patient’s very peculiar attempt at walking. He would get
out of the bed with help, his legs being moderately rigid, but the moment
his bare feet touched the floor, most severe reflex movements occurred, pro-
duecing tetanie rigidity of the limbs. Holding on by the head of the bed, o
chair, or an attendant’s arm, he could take a few steps, which consisted in
sliding of the feet a little way, no hip or knee or ankle movement being
apparent. e was also conscious of a tendency to adduction and crossing of
legs.] Sensibility seems in all respect to be good (inereased?) in lower
limbs, and patient feels some numbness, more on right side.  Upper extremi-
ties in mormal state; bears marks of bed-sores on hips and sacrum.  Spine
exhibits kyphosis in its middle dorsal region, accompanied by slight scoliosis
to the left. The greatest angular curvature is on level of fifth and sixth
dorsal vertebre. No difficulty in making water; bowels costive. At a later
period the patient died of extensive erysipelas, but no autopsy could be
obtained of the friends. I had diagnosed compression of the spinal cord by
the products of broken-down vertebrae, there having been a traumatic Pott's
dizease. At one time there must have been much localized meningitis and
perhaps superficial myelitis,
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Case IIL.—J. A., male, aged 38 years, admitted to the Epileptic and Para-
Iytic Hospital, Septemtber 8, 1872, At first a painter, but during the last few
years following the sea. Never had constitutional syphilis, rtheumatism, or
painter’s colic. In October, 1870, while on a voyage from Italy to New York,
he had an attack, which he thought was rheumatie, eaused by constant
exposure and overwork. His symptoms were severe pain in.lower extremities,
and a sensation asif a heavy weight were attached to all parts below the waist
and were dragging him down. Has since had much pain, principally in left
thigh, and has gradually lost use of lower limbs. In March, 1872, he was
attacked at night with trembling of left upper extremity. accompanied by a
feeling of numbness, and he has since progressively lost the power of moving
his left hand. About September 1st, similar symptoms (trembling and
numbness and subsequent palsy of hand) affected the right arm. At the same
time a pain appeared in the left fifth intercostal space, a little outside - the
nipple, and this pain hes remained.  No head symptoms excepting oceasional
attacks of dizziness. Shortly before admission patient began to expericnce
trouble in retaining his urine. It did not dribble away, but after a small
quantity had accumulated in the bladder the desire to urinate was irresistible
and the viscus was often suddenly and involuntarily emptied. At the begin-
ning of November, 1872, T made an examination of this patient. The mouth
is notably drawn downward on the right side ; tongue projects straight out ;
the orbicularis oris cannot be fully contracted, so that whistling is very im-
perfectly done. No stammering, but gpeech is a little thick. Pupils normal,
and sensibility good on all parts of head and face. The upper extremities
exhibit paresis at shoulders and elbows, with very marked atrophy of many
muscles of the hand, those of the thenar amd hypothenar eminences, and nearly
all the interossei. Fibrillary movements are distinet in many muscles of,the
upper trunk and arms.  Sensibility in its various modes is perfect. There is
no atrophy, paresis, or anwesthesia about trunk. The lower extremities present
peculiar symptoms,  The patient eannot stand ereet with his bare feet upon the
floor ; with his shoes on he can stand with help of nurse, and by great effort.
During the attempt he oscillates greatly. While walking with help, slides
both feet along in an equally awkward way ; does not jerk or drag them.
During these efforts, standing or walking, the muscles are rigid. Patient says
that his legs feel stiff.  Closing eyes does not make the attempt at standing
worse.  Examined in the recumbent posture, all movements are performed by
lower limbs with effort, but with perfect co-ordination. Efforts cause more
or less clonic spasms in lower limbs, and a pain in masses of musele forming
anterior part of thighs. Seratching soles, or other modes of irritation (cold
impressions especially) produce strong reflex movements, mostly clonie.
Strength at various joints perfect.  Fibrillary movements in muscle are exeited
by filliping the skin. . The various modes of sensibility are normal. The
patient has obzerved that his legs stiffen when the cold air first strikes them
on getting out of bed. The bladder trouble is as above deseribed, an incon-
tinence through spasm.  The diagnosis of tumor compressing the spinal cord
(incipient Pott's disease 1) is made from co-existence of referred pain to legs
and left side, of false paraplegia (tetanoid), and atrophy of a few muscles of
upper extremity. This last symptom is explicable by compression of some
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anterior roots of nerves. The seat of compression 1s probably at the upper
part of the cervical enlargement,

- Case IV.—J. R., aged 42 years, a baker of intemperate habits, and admit-
ting great sexual excesses, in 1864 had primary sore and secondary syphilitic
symptoms. During the fall of 1869 he suffered from pain in the right side,
and later, in the back ; this being made worse by motion. March Gth, 1870,
he awoke with both legs numb, accompanied by retention of urine.  Admitted
into the Epileptic and Paralytic Hospital, bearing a large bed-sore on sacrum,
and having a paraplegia characterized by numbness and excessive reflex
action. Before admission reports that he could not move lower limbs in the
least. Improvement Legan in July ; noticed sensation of distended Dladder,
acquired some voluntary movement of both legs ; more control over left.
Was unable to control rectum and bladder. Improved much under hypo-
dermic injections of strychnia ; bed-zore healing. During 1871-2 had iodide
of potassium in large doses. 1 was inelined to consider the paraplegia one
dependent upon a syphilitic lesion of the spinal dura mater, causing pressure
and irritation. Discharged in early summer of 1872, able to walk with
crutches, and gaining. Examination in supine position shows that voluntary
movements of left lower extremity are very free ; can raise foot more than
twenty inches from the bed. Right foot can be raised only about ten inches,
Strength at varions joints (resistance to passive movements) normal. Has
much twitehing and spasm in lower limbs. Appreciates surface contact and
tickling, but does not localize impressions correctly. Sense of temperature
and of pain normal. - Reflex movements produced by examination of sensibil-
ity. Both legs feel numb below knees. Patient bears large node on the
right tibia.

Re-admitted in fall of 1872. Examination January 5th, 1873, Walks with
help of erutehes, or of a stick. Steps small, legs tend to cross one another
(adduction), and the lower extremities are apparently stiff. Patient has
noticed great spasm in them at times, on standing up. In supine position
voluntary movements of the left lower limb are normal in extent ; flexion of
thigh and knee on right side is limited by stiffness at knee and hip joints.
Power of resistance at-both knee-joints normal ; as also at other joints of
lower limbs. Reflex excitability increased, more on the left than on right
side.  Co-ordination of movements (eyes closed) quite perfect. Is conscious
of passive movements at knee-joints ; unconscious of them when made at
ankles and toes. Sensibility preserved except us regards the tactile sense,
which iz much impaired on feet.

The patient states that his bad walking is due to stiffness of the limbs.
When he attempts to stand alone in bare feet, the reflex spasm is o great as
to cause him to lose his balance ; with help, and in stockings and shoes, can
walk as above described. Has better control over his legs some days than
others. His urine does not dribble away nor is it retained, but when the
desire to urinate is felt he must empty the bladder almost immediately, or the
urine is forced out against his will. Is improving while taking large doses
of iodide of potassium. $

Case V.—J. K., male, 36, admitted to the Roosevelt Hospital, service of
Dr. W. H. Draper, February 9, 1872. In March, 1871, patient began to suffer
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from pain in his gpine, about the level of the third and fourth dorsal vertebre ;
and about the middle of April he noticed a tumor, about as large as a small
hen's egg, in the same locality. The tumor grew and the pain became more
severe until May, when the application of a plaster is said to have caused both
jain and swelling to disappear.

Late in December, the pain and tumor coincidentally returned, and about
one month ago patient observed weakness in his legs, most marked in the
right. The tumor has been stationary since the beginning of the year. Ex-
amination of upper limbs reveals nothing abnormal. Over third dorsal ver-
‘tebra is a firm, slightly reddened twmor, about the size of half an ege;
this tumor is painful when firmly pressed. Intercostal muscles act very
- slightly ; respiration mostly abdominal ; marked impairment of sensation,
motion and co-ordination in the lower limbs ; worse on right side ; bowels
torpid. When he wishes to urinate, he is obliged to do so at once.  February
17, is much troubled by reflex contractions, Examined by Dr, Seguin at Dr.
Drraper’s request.  Marked loss of sensibility in right leg ; lessened sensibility
in left.  Co-ordination in hoth legs impaired. Resistance to flexion of knee
nearly normal while lying on back, but when upright this is notably lessened.
I have a very clear remembrance of this examination, and will add to the short
entry made at the hospital. The * in-co-ordination ™ consisted in extraordi-
nary stifiness of the lower limbs, when the patient attempted to walk with
the aid of a nurse. At the same time the feet tended to eross each other from
strong action of adductor muscles.  In the recumbent posture no trace of in-
co-ordination appeared, and there was almost perfect strength in all parts of
the lower extremities. It was this wonderful contrast between seeming
extreme paraplegia when standing or attempting to walk, and the preserva-
tion of motor power when lying on back, that eaused surprise to all present.
At the same time I made ont a decided angular spinal curvature involving the
third and fourth dorsal vertebre, and decided that the case was one of Pott’s
discase of the spine. Felrunary 20th, more pain in tumor. Incision causes
escape of blood only. March 1st, retention of urine has appeared ; cathether
used. Angular eurvature more pronounced. Mareh 10th, reflex movements
in legs very annoying ; great dyspnea,  April 10th, urine dribbles away ;
bed-sores forming over sacrum and trochanters. Spinal angle increasing.
During suceeeding months the bed-sores extended greatly, the spinal curve
became more acute, and power in legs was reduced to a minimum, After
living for a month and a half at the point of death, patient expired July 9th.]

I am indebted for the above history to Dr. N. B. Sizer, House Physician to
the Presbyterian Hospital ; and wish to express my thanks to Dr. Robert F.
Weir, Surgeon to the Roosevelt Hospital, for permission to make use of the
case,



LECTURE UPON THE GENERAL THERAPEUTICS OF
THE NERVOUS SYSTEM.*

GexTLEMEN :—I have thought that the last hour of your sur-
vey of nervous diseases could not be better spent than in a
rapid review of certain principles of therapeutics, and in a par-
tial study of the remedial agents classified as much as possible
in accordance with these principles. In offering you the follow-
ing classifieation, I wish to warn you that it has little in com-
mon with the therapeuntic propositions which you will find in
text-books, whether upon the practice of medicine or upon dis-
eases of the nervous system. Inasmuch as the ground to be
gone over is so large, you will pardon me if I restrict myself to
short practical remarks npon the various heads of the lecture.

The following is the classification which I have long had in
my mind, and which I now submit to you :

CLASSITICATION.
[ 1. Agents which increase the Dblood-
A—Agents which affect the blood- | supply.
supply of nervous system. \\2. Agents which diminish the blood-
supply.

1. Agents which in- § @, brain.
B—Agents which affect the Hllhﬂtnllm’:f crease action of % fi, spinal cord.
of nervous system. 2. Agents which di- § a, brain.
L minish action of i by, spinal cord.

¢—Restoratives and Tonies.
p—Counter-irritants.
E—Electricity.
F—Hygienic means,

Crass A.
Means which Affect the Blood-supply.

The indieation for affecting the blood-supply of a nerve-centre
is sometimes a perfectly correct and logical one.

In practice, we have a certain class of cases in which the
symptoms are due to hypermmia of nerve-centres, and also a

* Delivered at the College of Physicians and Surgeons, New York, Feb. 21, 1874,
From the N. Y. Medieal Record, June 1, 1874, Vol ix, p. 281 et seq.
[This lecture was reprinted in full by the London Medical Record —R. W. A.]
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certain class in which the symptoms are due to anemia of nerve-
centres.

The vital question is to determine whether the hyperzmia or
anzmia be primary or secondary.

Few questions in pathology are of more importance than this,
and few have caused such prolonged discussions. This is not
the place to examine this matter, and I must limit myself to
stating the conclusions to which experience has led me. T be-
lieve that true primary hypermmia of the brain or spina] cord
is a very rare affection, infinitely rarer than the teaching of
books would lead us to suppose. In many so-called cases of
cerebral congestion there is, I believe, no hypersmia, but only
mal-nutrition, which may be attended by a secondary and pas-
sive congestion. In all such eases the leading indication is not
to deprive the nervous centre of blood. The effects of anemia
are better known and more commonly observed ; and it is an in-
structive fact to recollect that what we to-day consider as typical
of ansemia (epileptic loss of consciousness) was not many years
ago looked upon as typical of hypersemia. In brief, I believe
that the indication to diminish the amount of Hlood eirculating
in the brain (and spinal cord) is very rarely presented to us
practitioners, and that the contrary indication is mueh more
commonly encountered.

The first class of means is subdivided into two sub-classes :

(1) Means which inerease the blood-supply.

This sub-class may be still further subdivided as follows:

() Decubitus, or posture.

(b) Compression of arteries of limbs.

(¢) Stimulants.

(d) Agents paralyzing the vaso-motor nerves.

(¢) Measures which act by inereasing the aectivity of the nerv-
ous centres.

(¢)-The amount of blood in the spinal cord can be materially
inereased by placing the patient upon his back.

The amount of blood in the brain can be materially inereased
by elevating the legs and arms.

In syncope, therefore, and in all cases where we may suppose
that anmmia of the brain is present, the first thing to be done is
to place the patient upon his back, and we may, besides, elevate
the limbs and trunk. Anwmic patients, who have no positive

- T —
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disease, but who at times feel weak and faint, or suffer from at-
tacks of vertigo, should also have recourse to this means.

(b)-Compression of the arteries of the limbs is a very impor-
tant and powerful means.

This should be done by tourniquets, as ordinary bands alone
will not arrest the circulation earried on through the arteries,
but will prevent the return of blood to the body.

This procedure is one which 1s rarely resorted to, and I would
recommend its execution only in extreme ecases of cerebral
anemia, as a means next to transfusion. The tourniquets should
be applied not simultaneously, in order that you may study the
reaction of the heart.

In the days when epileptic seizures were regarded as due to
cerebral hypersmia, compression of the carotids was advised
and done to ent short the paroxysms. Insensibility ean in this
manner be produced in the healthy individual. In epileptics
the results obtained were not satisfactory, and the measure is
one we now condemn as unphysiologieal. Besides, in pressing
upon the carotid we act upon the vagi, and influence the heart
in that way.

(c)-Of the stimulants, aleohol is the best. Preparations of
ammonia are employed, but they are less efficient than alcohol.
The dose of aleohol in cases of anmemia of the nervous centres is
to be gauged only by the degree of reaction observed. In the
drowsiness and exhaunstion which result from prolonged exposure
to cold with or without over-exertion, in cases of loss of blood,
brandy will be tolerated in enormons guantities, and the subject
saved.

In general terms food is to be regarded as a stimulant, for the
general circulation is made more active by taking it. Probably
many of you have had an afternoon headache magically eured by
dinner.

(d)-Paralyzing the vaso-motor nerves, by producing enlarge-
ment of the arteries, is productive of hyperemia in the arterial
district to which the nerves are distributed.

This proposition is demonstrable by experiment upon animals.
If we cut the sympathetic nerve in the neck (as was done by
Pourfour du Petit in 1712), we obtain a dilatation of all the ar-
teries of the superficial parts of the head, and of all parts of the
face, together with contraction of the pupil. As signs of hyper-
®mia, we observe increased size and pulsation of arteries, red-
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ness, increased heat, increased secretory action. If we excise
the superior cervical ganglion of the sympathetic, we produce
hypersemia of the brain itself. In medicine we cannot resort to
this radical means of paralyzing thé vaso-motor nerves.

Of means to be used for this purpose, the most effectual is
inhalation of the nitrite of amyl. The proper dose is from two
to five drops.

If the remedy is to be administered by the medical attendant,
it needs no preparation; five to ten drops may be poured upon
a cloth or handkerehief, and a part or the whole of the gquantity
allowed to enter the patient’s nostrils. In many cases the phy-
sician is away during the illness or seizure requiring the use of
nitrite of amyl, and the nurse may give it safely, diluted in alco-
hol in such a way that a teaspoonful shall hold the proper dose.

The effects of amyl, apparent in a few seconds, consist in
hypersemia of the head and face, of inereased heart action, and
of redness and heat in the remainder of the body sometimes.
From the condition of the face and external parts of the head,
and from the sensation of fullness in the eyes and within the
head, associated often with giddiness, we infer that there is
hypersemia within the eranium as well as without.

One indication for the use of this remedy we find in the con-
dition present at the commencement of an epileptic convulsion.
In the very earliest stage, during the oceurrence of the aura, or
the period preceding the aura, which is recognized in some pa-
tients, is the proper time to resort to this remedy: If usedthen,
or at the moment the spasm of the vaso-motor nerves com-
mences, indieated by the first signs of failure of consciousness,
I many cases the attack ean be avertzd ; in others diminished
1 severity, Nitrite of amyl has also been used with success in
angina pectoris, in asthma, and in various spasmodic affections
involving muscular or vascular parts.

Chloroform has been used in the same manner, but its mode
of operation is unknown, and it is much less effectual.

Another means is by over-stimulating the sympathetic nerves,
but this means eannot be employed with any great degree of
certainty. This is more theoretically than otherwise correct
(vide infra, sub-class 2, e).

(¢)-The means which produce functional hyperemia are ex-
ceedingly numerous, embracing as it does all those agents which
increase the activity of the nervous centres.
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Hyperemia of the nervous system oceurs as the result of
functional activity in the same manner as it is developed in the
various organs of the body as the result of the same cause ; such
as the congestion present in the stomach and intestimas and
liver during digestion, ete. In this connection it is well to re-
member that it has been shown that inereased temperature about
the head is developed during exercise of the mental faculties, or
by the operation of emotion.

The medicines referred to will be found in class B, sub-class 1.

(2) The second sub-class of A embraces all the means em-
ployed to diminish the amount of blood circulating in the nerv-
ous centres.

() Venesection.

(b) Decubitus.

(¢) Compression of veins of the limbs.

(d) Cold.

(¢) Those means which stimulate the vaso-motor nerves.

(/) Means which diminish the activity of the nervous centres.

(a)-There can be no doubt that blood-letting, if sufficiently
large, will produce cerebral anemia, for although physiologists
still believe that the quantity of contents of the eranium is in-
variable, yet they to-day admit that the amount of intra-eranial
blood may be reduced, serum taking its place about the vessels
and in the sub-arachnoid space. I need hardly tell you that
bleeding is out of fashion, and that we nowadays never use it.
I would, however, say that with sufficient symptoms of sudden
and viclent cerebral hypersmia occurring in a subject full-
blooded enough not to be injured by the loss, T should bleed
without hesitation by a large opening, and to impending
S}'Dﬂﬂpe.

It is perhaps right for me to speak here of leeches and wet
eups, in order to express my belief that these agents do not
relieve hypersmia of deeply placed organs so much by with-
drawing blood as by irritating nerves, and thus acting upon the
vaso-motor nerves of the affected parts. These means should
therefore be placed in elass p, with counter-irritants.

()-If the brain is the nervous centre to be affected, the
decubitus should be with the head raised; or the patient should
be placed in a chair with his legs and arms in a pendent posi-
tion. This latter posture is useful in certain cases (rave, I
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believe) of insommnia dependent upon true primary cerebral
hypersemia. .

In cases of spinal econgestion, myelitis, or any affection of the
spinal cord attended by congestion, place the patient upon his
face. Relief may be secured by permitting the patient to occa-
sionally lie upon the side, but lying npon the back should be
almost entirely forbidden.

(¢)-Compression of the veins of the limbs may be effected by
means of ligatures. Formerly employed in convulsive affee-
tions, it has now fallen into almost ecomplete disuse.

(d)-Cold, when used in a proper manner, undoubtedly has
the power of diminishing the amount of blood in a part deeper
than the skin. It mmust, however, be applied continuously if
any benefit would be derived.

In the treatment of meningitis and all affections in which
thege is present hypersmia, either primary or secondary, within
the craninm, ice should be placed upon the head and at its base
for considerable periods of time, earefully watching the effects
in order to remove it at once if there is evidence that too
much depression is being produced. '

The same means may be used with benefit in intra-spinal
inflammation and congestions.

Cold is also applied to the back of the neck and upon the
spinal column with the object of acting, through the spinal cord,
upon the vaso-motor nerves going to distant organs.

A word as to the means of using cold. You will hear Chap-
man's rubber bags highly recommended, but I saspect that their
cleanliness and ease of application are what have caused their
fame. It is best to apply the ice in block immediately to the
skin, well guarded by ecloths to eatch the drippings; or pounded
ice (with or without salt), inclosed in a cloth or bladder, may be
used ; or, lastly, the ether-spray douche may be employed.

(¢)-The vasc-motor nerves may be directly stimulated by
galvanism, eausing contraction of the arteries supplied by these
nerves and consequently anmmia of the parts to which these
arteries go. This may be experimentally demonstrated for the
face by galvanizing the sympathetic in the neck ; for the fundus
of the eye and the brain, by localizing the action of the current
upon the superior cervical ganglion. The positive pole should
be applied under the ear, in front of the mastoid process (small
electrode), the other electrode be placed upon the fifth cervieal
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vertebra ; the current of from 4 to 8§ Stihrer’s cells allowed to
pass for one to two minutes.

Evidence of spasm of the cerebral arteries is obtained in the
shape of vertigo developed at the moment of closing and opening
the cireuit. The vessels of the fundus of the eye have been seen
to grow smaller under this application. Anmmia of a part of
the brain is no doubt the inevitable immediate result of thus
irritating the superior cervical ganglion, but a law of physiology
stands in the way of our accepting this as a means to be used
to meet the indication of diminishing the supply of blood. The
law I refer to is that of never-failing relaxation after spasm, of
exhaustion after stimulation. This law leads me to believe that
after the primary cerebral anemia produced as above deseribed,
there is a consequent equally inevitable relaxation of blood-
vessels and hypersemia produced. This is how I would justify
the placing of this means, galvanization of vaso-motors, among
those which increase the amount of blood in the brain (wide
supra, sub-class 1, d).

Among medicinal agents, I know of few which will stimulate
the vaso-motor nerves which are not medicines that should be
embraced in another class. One exception, perhaps, is ergot.

Some rcecent observations seem to indicate that ergot di-
minishes the amount of blood eireulating in the spinal cord and
in many other tissues. It has been demonstrated that bella-
donna in small doses will accomplish the same thing. These
two remedies, therefore, are quite generally used in the treat-
ment of congestions and inflammations affecting the nervous
centres. We are indebted to Dr. Brown-Séquard for their
infroduction into practice npon correct indications.

(f)-Diminution of the activity of the nervous centres may be
brought about by mental and physical vest. By mental rest I
understand not inactivity, but a cessation of the strain, intel-
lectual or emotional, which has acted upon the patient. The
merchant or professional man should diminish or cease altogether
his work, whether in the way of actual labor or responsibility ;
he should resort to other oceupations and to amusement. On the
contrary, the emotional girl, or the insane subjeet, should be
given work, physical if possible, in order to withdraw the atten-
tion from the contemplation of delusive sensual or pure emotional
subjective ecreations. The operations of grief, of misery, of
concentration in a diseased self, should be remedied by a variety

10
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of means (including amusements) which will suggest themselves
to you. At all events, please remember that mental rest is not
synonymous with inertia or idleness.

Physical rest is of great utility, and has been employed in
locomotor ataxia with especial benefit.

Various remedies may be used for the purpose of diminishing
the activities of the nervous centres, and these will be referred
to in sub-class 2 of the next class, B.

Crass B.
Means which Affect the Substance of the Nervous Centres.

(1) Agents increasing action of nervous centres—Exeitants.

By nervous excitants I understand such means and medicines
as produce (or can produece) an immediate stimulant effect upon
the nervous centres, independently of any corresponding increase
in vascularity. The certainty (specificity ?) and rapidity of
their action distingunish these medicines from tonies.

[ Aleohol, embracing wines, brandies, ete., Canna-
(a)--Cerebral ! bis Indiea.

excitants. chllmlumm, Opinm, Ether, etc, Intellection,
Emotional Influences.

(Bj—Spinal | Strychnia, Brueia, Quinia, Cantharides, Exercise,

excitants. | (active and passive).

A.—CEREBRAT, EXCITANTS.

It is very probable that aleohol aets mpon the tissue of-the
brain and superior motor centres, as well as upon the eireula-
tion. I have already referred to the dosing of aleoholie drinks,
and would only add that for the present purpose small quantities
often suffice. In order to secure uniformity in the dosing of
alcoholie stimulants, I should be in favor of using diluted aleohol
instead of wines or brandy or whiskey. The only obstacles to
the adoption of this practice are the prejudice existing against
alcohol, and the fact that some stomachs bear wines and beer
better than spirit.

Cannabis indica has been used in cases of melancholia and
acute dementia, and in various neuralgic states.

Its specific effect is to excite the imagination. A sort of
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delirium is produced which, in most cases, is not accompanied
by absolute unconsciousness, although the patient has the mosf
extraordinary fancies, hallucinations, and delusions. It is this
power of stimulating the imagination which has placed it among
the remedies to be administered in apathetic cases. The
success of the remedy, however, has not quite equalled the
anticipations of theory.

In cases of cerebro-spinal mal-nutrition (migraine, efc.) its
influence is beneficial

Belladonna and opium are both stimulating to the brain when
given in small doses, increasing intellection and producing *
halluecinations. 'When givenin lar;De doses they produce, besides,
an after-effect of d&PIEbblUﬂ

It is only upon some few individuals that this peculiar effect
of belladonna is manifested ; and many patients can take this
remedy for a long time without complaining of any hallucinations
or excitation of the imagination.

One of the dangers of administering opium is the temptation
to continued indulgence in the use of the remedy for the sake
of the intoxication which it produces. I would ask you always
to bear this danger in mind, and to consider the responsibility
attaching to the giving of opium as not ended until you are
satisfed that your patient no longer uses the medicine. After
treating a neuralgia, or other painful affection, with opium
internally, or with hypodermic injections, you are to withdraw
the narcotie very gradunally—to wean your patient, as it were.
I cannot conceive of a much greater cause of sorrow for a
medieal man than to have been the caunse of the enslaving of &
human being by the opium habit.

Ether produces intoxication, which is often very violent, when
given by inhalation for purposes of anwmsthesia. It is not
ordinarily employed as a cerebral excitant.

Emotional excitement is not sufficiently employed as a means
for affecting the nervous centres. It is seldom applicable where
organic disease is present, but is more espeecially indicated
where the mind is absorbed in eontemplation of delusions, and
in hypochondriacal and hysterical cases.

Cases of hysterical paralysis have been eured by an alarm of
fire, or some other immediate danger. The pleasurable emo-
tion of hope is very powerful, and its use makes possible the
success of various quackish methods. In legitimate practice we
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should, T think, make greater use (within the bounds of truth-
fulness) of the potent emotions of hope and faith.

Many ecases of melancholia have been benefited in a remark-
able manner by getting them inferested in some matter, either
of love, or affection, or emulation. There are patients who have
a certain amount of dementia, produced by the presence cf some
convulsive disease, such as epilepsy, chorea, ete. In these cases
intellectual exercise is to be recommended and insisted upon;
some intellectual exeitement should be daily enforeed.

B.—S8PINAL EXCITANTS.

Nux-vomiea, strychnia, and brocia are medicines which affect
in an almost specific manner the motor parts of the spinal axis,
stimulating it primarily. The result of over-doses of these
remedies is spasm of muscles supplied by spinal nerves. In
small doses these drugs act upon the same parts slowly, and
improve their nutrition. The indication for the use of strychnia,
ete., 18 the existence of simple exhaustion of the nervous centres,
of spasm due to weakness and anmmia, of paralysis (inhibitory
or reflex) not due to inflammation of the spinal centre.

We also make use of these remedies in some ecases of fune-
tional nervous disorders. They are beneficial in cases of
chorea and epilepsy, the morbid states grouped together under
the name of “spinal irritation.” In many of these cases the
remedy (stryehnia) should be given in the manner long ago
pointed ont by Brown-Siquard, that is, in doses necessary to
obtain its physiologieal effects.

Bearing in mind that females are much more suseceptible to
the influence of these drugs than males, you should commence
the giving of strychnia by doses of .0015 or .002, increasing
rapidly to .004 or .005 three times a day for adults. There
15 not the same ratio of susceptibility to the influence of this
remedy, with regard to age, as is seen in connection with opium
and some other remedies, children bearing large doses well.
Nux-vomica may be administered in .015 or .02 doses thrice
a day, and the doses may be progressively increased.

It is better to use strychnia in solution. If given in pill, you
will run the risk of the drug not having been carefully divided
in the preparation of the pills; and the additional danger, which
is much more likely to happen, that the pills will not be dis-
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solved in the alimentary camnal until an accumulation of them
has taken place, which will develop results most undesirable.
The necessity of using an acid to properly effect a solution of
strychnia permits us to use diluted phosphoric acid, which is
itself a serviceable remedy in the treatment of mervouns affec-
tions; or we may use the various acid phosphates which are
now offered to us in elegant preparations by druggists.

In eases of paralysis, strychnia may be used hypodermiecally,
with benefit, .0015 to .006 being injected once a day, or once
every other day. Tor this purpose I would recommend Bar-
well's solution at half strength, one drop of which contains
about .001 of strychnia.

Quinia sometimes acts in a manner which entitles it to a place
in this class of remedies. :

There has been considerable doubt as to whether quinia
affects the nervous system af all. There are, however, good
reasons for believing that the phenomena of intermittent fever
are of spinal origin. Quinia cures all forms of this disease
almost with certainty. Another reason for believing that quinia
affects the nervous centres is the fact that its administration
ageravates spinal disease. Aeccording to Brown-Séquard, it acts
as a poison to epileptics, and this effect will allow of only one
explanation, namely, that the motor centres concerned in the
.production of the paroxysm are exeited and rendered more sus-
ceptible by this remedy. Lastly, we have the general tonie
effects of guinia, which cannot be denied.

Quinia will also stimulate the cerebrum, as is shown by the
faet that intellectual exertion is more easy and free after its use.
Dr. W. H. Draper, of this city, has given small doses of the
medicine to two well-known clergymen with the result of restor-
ing their power of extemporaneous speaking.

Cantharides excites the spinal cord, and seems to act more
particularly upon its lower portion, manifesting its action by
the development of symptoms especially connected with the
genito-urinary apparatus. It is useful in eases of bladder pare-
sis, of impotency, or simple genital inertia.

Exercise, both active and passive, is indicated in conditions
of paralysis or paresis, or in simple spinal debility. Much of
the passive exercise we make use of is obtained by means of
electricity, which will be separately considered. Exercise
should never be pushed to exhaustion; and I would have you
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bear in mind that exertion more easily'prndums exhaustion in
the subjects of nervous diseases, and in the insane especially.

Crass B.

SUB-CLASS II.

Depressants and Anestheties.

Cold, bromides of potassium and calcium,
(a)—Cerebral depressants. opium, hydrate of chloral, food, ete., chloro-
form, ether, ete.
{b)—Spinal depressants. i [‘Jn;ﬁu!ln,, bromide of potassinm, cold and
{ lood.

(a) Cold is to be employed in the same manner as when we
wish to produce an anemie condition of the brain. The inelina-
tion to sleep experienced by persons exposed to severe cold,
such as encountered in the Arctic regions, is an illustration of
the effect which cold can produce upon the nervous system.

The India-rubber bag sometimes employed in making appli-
cations of ice diminishes the intensity of eold applied, and is
inferior to the bladder ordinarily employed (vide supra).

Bromide of potassinm has usually been spoken of as acting
through the blood-vessels, and causing their contraction and con-
sequently anemia of the parts they supply. Dr. W. A. Ham--
mond and many others speak of the remedy as aecting in this
manner.

There has been some doubt expressed as to whether bromide
of potassium is true hypnotie,

At present, perhaps, this is to be regarded as an unsettled
question. For my own part, judging from my own experience
and the testimony of others regarding bromide of potassinm, I
have been led to conclude that, when given in sufficient doses, it
acts very powerfully as a cerebral depressant. In health, T admit,
that no narcotic effects are obtained from a few doses of the
medicine, but in cases of cerebral irritation, and insomnia from a
variety of eauses, its action is sure and immediate. In delirinm
tremens, for example, in such cases as are not ecomplicated by
degenerative liver and kidney disease, in the so-called sthenic
eases, bromide of potassium given in doses of 4. or more every
hour, until 12. or 16. have been taken, will, conjointly with semi-
darkness and quiet, cut the attack short by producing sleep. In
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1866-67, while House Physician to the New York Hospital, T had
the opportunity of thus treating a series of cases of this disease
with very satisfactory result. I say this while perfectly aware
that several medicines seem to shorten the duration of delirium
tremens, and that it is, under.certain conditions, a self-limited
disease.

In certain forms of insomnia seen in connection with fevers,
the bromide of potassinum may fail to produce sleep, because (?)
of the continued influence of a blood-poison in keeping up the
morbid state.

In the insomnia and delirium of pneumonia I have also seen
speedy relief procured by 2.4 or 4. doses of bromide of potassinm.
In the simpler (?) conditions of sleeplessness caused by anxiety,
over-exercise of the brain functions, emotional disturbanece, this
remedy usually acts well. Perhaps the most convineing proot
of the action of bromide of potassinm upon the cerebrum is to
be had from observing the effects of the long-continued use of
large doses of the remedy. A condition called “ bromism” is set
up, characterized by stupor, deficient memory, aphasiform speech,
tottering gait, loss of facial expression, salivation, mucous irrita-
tion, papular skin disease, ete. Although we see this result more
often in the course of the treatment of epilepsy, yet it may be
developed in persons not having this disease. The mental state
of brominized persons is not unlike that of patients with de-
mentia.

Hydrate of chloral is, in my opinion, the best medicine that
can be employed for producing sleep. It does not intoxicate, or
disturb the digestive organs, as opium does. When chloral
succeeds—and it almost invariably does sneceed—it produces a
calm sleep, not followed by any special disturbance of the
system.

I would have you bear in mind that this remedy is a much
more direct hypnotie than opium, and yet that it does not pos-
sess the power of preventing the perception of pain. Hence a
rule to fa]low is to give chloral in cases of insemnia not econ-
nected with pain. The physicians to insane asylums in Europe
and in this country have found in chloral an invaluable agent
for giving rest to patients suffering nnder mania in any of its
forms. They have also testified to the very great safety attend-
ing the use of the medicine, many patients getting large doses
of it nightly for months and years. Chloral may also be used
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in cases where (vide supra) bromide of potassinm is indieated,
and the two may be given together. If you are to choose be-
tween these two drugs, nse bromide of potassium if in addition,
to the cerebral irritation there exists some physical excitement
(spinal irritation); chloral in cases of pure cerebral disturbance.
The theoretical view that bromide of potassium acts by eausing
angmia of the brain leads to the withholding it in cases of
cerebral anemia and malnutrition. This I believe to be an error,
since in my experience the oceasional giving of bromide of potas-
sinm (and chloral hydrate) in such eases has in no way hindered
the good effects of restorative medicines,

The dose of hydrate of chloral may be, for adults, 1. or
4. In females especially it is well to try a small dose on your
first trial.’ A 1.2 gm. dose I believe to be a perfectly safe one
for a man. The doses of 2.4 and 4. should be used in cases of
acute mania or severe delirium.

The conjoint use of bromide of potassium and chloral is very
satisfactory. Tour gms. of bromide of potassinm may be ad-
ministered in the afternoon, followed at bedtime by 1.2 or 2.4 of
chloral.

Coneerning the use of opium and ifs constituents in diseases
of the nervous system I believe that I need say very little. I
would have you always bear im mind the exceedingly unpleasant
way in which this remedy affects very many females, producing
insommnia and, later, vomiting and constipation. For these sus-
ceptible individuals (a few males must be included) some of the
liquid compound preparations of opium, MeMunn’s elixir, the
liguor opii ecomp., may be substituted for morphia or simple
opium. In a very large number of cases of nervous disease we
seek to relieve pain by the use of morphia. In such cases it 1s
best administered hypodermically, in the form of strong solu-
tion of the sulphate or acetate or muriate. I must admit that
my own patients seldom receive any but the sulphate of mor-
phia injections, in the shape of Magendie’s solution (1. to
30.), .60 of which are equivalent to .02 morph. sulph. I am,
however, in the habit of adding a little atropia, .0006 or .0008
to each hypodermic injection, for the purpose of palliating the
nauseating and constipating eifeets of the morphia. My solu-
tion of atropia is composed of atropia .06, distilled water
20. : .06, containing .0002 atropia. I have employed this com-
bination since 1867 with great satisfaction. -

g
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Food is a depressant, becanse it remedies the morbid irrita-
bility produced in the brain in cases of e:haustiﬂll, whether from
hemorrhage or over-work.

Sometimes the effect of food is very marked indeed. Many
of you have doubtless experienced a sensation of exhaustion,
accompanied by headache, perhaps severe, which has been en-
tively relieved by taking a good meal. The headache perhaps
has been made to disappear, even before the meal was com-
pleted, and you have felt immediately refreshed, and that with-
out wine or other aleoholic stimulant. *

In many cases of delirium and mania the effects of the persist-
ent giving of nutritious food are ev 1|]E-need by rapid improvement
and cure.

b. Spinal Depressants.—Conium is the typical medicine of this
class, and seems to be “the direct antagonist of strychnia. Tt
acts by paralyzing the spinal motor eentres, from the nucleus of
the third nerve down. This remedy can be used with benefit in
spasmodic affections.

In small doses it produces a paretic condition of the spinal
axis, indicated by partial ptosis, strabismus, or double vision,
weakness of the knees ; and the arms may become slightly pa-
retic. These symptoms appear within an hour after the medi-
cine has been taken. By the administration of larger doses,
almost complete akinesis is obtained, which may last for half an
hour or an hour, but is not dangerous.

The remedy should be given only once a day, and in many
cases to the extent of par tl'ﬂh paralyzing the patient.

A reliable preparation is the English succus conii, which may
be administeredin doses from 8. fo 24. ec. once a day. An equally
good form of eoninm is Squibb’s {flaid extract. I usually pre-
seribe this and give it in doses of 2.5 — 4. ce.  Dr. John Harley,
of London, has done much to give us a clear notion of the action
of this remedy, and he has found it useful in chorea, epilepsy
and other spasmodic diseases; he points out the necessity of
obtaining the physiologieal effects of this and other drugs when
we wish really to do good in affections of the nervous system.
In epilepsy I have employed the fluid extract of conium in com-
bination with bromide of potassium with good results.

Bromide of potassium also acts directly upon the spinal cord
as adepressant. It lowers the activity of the motor tract (though
in a lesser degree than conium) and diminishes reflex exeitabil-
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ity. Tts use is consequently indieated in all affections in which
reflex action is abnormally great, and in many such we obtain im-
mediate and good results from its administration. In various
forms of convulsions, the eclamptic attacks of children, of preg-
nant and parturient women, bromide of potassium does good.
Morbid excitement of the lnmbar part of the spinal cord, as
evidenced by nymphomania and satyriasis, is often relieved by
thisslrug. Some forms of vomiting (in pregnancy, after inhala-
tion of ether, ete.), spasmodic states of various sphineters, are
also cured by it. It isin the treatment of the gréat neurosis epi-
~ lepsy that this medicine is the most employed, and it is concern-
ing its usefulness in this affection that great discussions have
ocearred. The use of it in epilepsy was begun by several physi-
cians about the same time, but Drs. Brown-Séquard and Laycock
were the first fo call attention to it. The generally received
opinion is that it is the medicine which possesses more power
than any other over epilepsy; that in the majority of cases the
frequency and severity of the seizures are very much diminished
while the medieine is being taken (the symptoms soon reappear-
ing if it be discontinued); and that a case here and there may
be cured by its nse. In hospitals with large numbers of epileptic
patients the effects of giving and withholding the bromide are
very strikingly in favor of the utility of the drug. For my part
I wholly accept this as a correct estimate.

There are a few general rules to be observed in the treatment
of epilepsy by bromide of potassinm.

In the first place enongh bromide of potassium (and other
bromides if you please) should be given to reduce the reflex fune-
tion and keep it below the normal standard. A test of the suffi-
cient action of the medicine lies in the reaction of the palate and
fauces to irritation; a diminution or abolition of the well-known
reflex movements of these parts indicating diminution of the
reflex excitability. Another general rule is to give more of the
medicine at night than in the day-time; a direction of great
value, for which we are indebted to Dr. Brown-Séquard. We
usually give three day doses, and & dose in the evening twice or
thrice the size of the day dose. - A third and most important
rule is to administer the salt in a perfectly continuous way
for months and years. Dr. Brown-Séquard has known patients
remain without seizures for two years while taking his preserip-
tien for mixed bromides, having a return of convulsive seizures
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in a short time after ceasing the medication. I have seen similar
though less striking results.

There are a few epileptics who eannot tolerate the bromides ;
who become easily “ brominized,” and whose attacks are made
worse by these drugs. These paradoxical patients are very
rare, I believe. While recognizing the great value of Brown-
Séquard’s compound bromide solution I more commonly employ
asimple solution of bromide of potassium, giving .30 three fimes
a day, and 1. or 1.20 at bedtime, at first in adults. Children
require relatively very large doses of the bromides, and, contrary
to what is sometimes tanght, I see in an®mia no counter-indica-
tion to the use of the remedy, nor do I believe that any law can
be laid down for the giving or not giving of it, from observations
upon the retinal circulation. Such a view is based only upon
belief in the more than doubtful physiological theory that cere-
bral hyperemia and ansemia are usually prime factors in the
pathological state called epileptic.

Crass C.
Tonics and Restorafives.

By restoratives I understand, with Headland, those remedies
which restore to the system an element, diminished by a disease,
or whose diminution canses a disease. A few of this class are
especially nseful in diseases of the nervouns system, two chiefly,
—phosphorus and fats.

I would not be willing to admit that there is any defined morbid
state of the nervous system which can be shown to depend upon a
diminution of the phosphorus, which is so important an ingre-
dient of nerve tissue, yet I am the first to recognize that in some
nervous diseases much phosphorus is excreted, and that in very
many of them much benefit, even to a cure, is obtained by giving
phosphorus. In practice the various phosphates, the acid phos-
phates, the hypophosphites, ete., if they do good, do so very
slowly, and are hardly to be used in the treatment of serious
cases, except as adjuvants. Phosphorus itself may be adminis-
tered in the form of the officinal oil, or in the non-officinal solu-
tions (Thompson’s), and as phosphide of zine. The dose of
phosphorus ranges from .0016 to .005; that of zine phosphide
from .01 to .03. In administering this powerful remedy,
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please bear in mind that some organizations are very susceptible
to its toxic influence. In cerebral mal-nutrition, in neunralgia,
in “spinal irritation,” in hysteria, and in varieties of paralysis,
this drug is of the highest value.

Fatty food and cod-liver oil are indicated in the conditions
which demand phosphorus.

Among the tonics the chief are strychnia, arsenie, zine, iron,
quinia and cold. Cold should, for its tonic effect, be applied
only for a short period of time. This may be done by sponging,
the shower-bath, cold compresses, the cold sheet and sea-bathing.

A corresponding reaction follows, which consists in hyper-
semia and improved nutrition. (Vide infra, connter-irritants.)

We are unable exactly to explain why strychnia, or arsenie, or
zine, should henefit the general nutrition, but daily experience
teaches that these remedies are invaluable in many morbid states
of the nervous system.

Strychnia, in cases of irritability, of hysteria, spinal irritation,
and in some palsies, may be given in small doses for long periods
of time ; doses of .0016 or .002. The action of arsenic is often
marvellous in chorea, and very satisfactory in other nervous
diseases. Fowler's solution is the arsenieal preparation most
commonly employed, and in chorea it should be dealt out with
no sparing hand ; doses of from .30 to as high as 1.2 ce. being
well borne. The oxide and lactate of zine have been much used
in states of exhaustion of the nervous system, after sexunal excess,
or in chronie aleoholism, and in epilepsy. -In the nervous states
caused by aleohol the zine oxide proves almost as satisfactory as
arsenic in chorea. I have usually employed it in eombination
with extract of nux-vomiea. Sinece the introduction of potassium
bromide into general use, the zine treatment of epilepsy has
fallen into (perhaps unmerited) disuse.

Quinia, in moderate doses, would seem to act as a tonie. It
is possible that it does so by causing more food to be taken and
digested, yet from the immediate improvement in well-being and
in cerebral activity which many experience while taking it, T am
inclined to the opinion that this remedy does exert a dirvect
effect (restorative ?) upon the nervous centres.

Iron I have not spoken of, because it does not especially affect
the nervous system. It lmproves the condition of the blood,
and, by so doing, cures morbid states of the nervous system
(neuralgia), which depend upon anemia or chlorosis.
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Perhaps it were well that I should here speak of two so-called
specific modes of medieation, very useful in nervous diseases, and
which would not otherwise enter the classification offered you.
I refer to the treatment of constitutional syphilis, which often
gives rise to morbid states of the nervous system. Nearly all of
these morbid states are a part and parcel of the third (tertiary)
stage of syphilis, depending upon affections of fibrous tissues of
bones, of blood-vessels, and upon the presence of gummata in
the nervous centres. I would only speak of one point in con-
nection with this subject, and that is the necessity of using the
iodide of potassium in really effectual doses, giving from 4. to
24. a day until improvement takes place. You will be sur-
prised to see how a patient with tertiary syphilis will gain while
taking 16. of iodide in the twenty-four hours, after having re-
sisted smaller doses. No unpleasant symptoms attend the
taking of large doses, provided that restoratives and good food
be also given.

The other specific medication is the treatment of malaria in
its original form by quinia. Malarial neuralgia is a well-known
and an obstinate affection. It may be eured by quinia in the
usual way ; but a much more rapid removal of the disease is
obtained by using the quinia in the shape of hypodermiec injec-
tions over the affected nerve. We then obtain the specifie effect
of quinia on the nervous centre and counter-irritation on the
nerve. Nearly seven years ago® I published the results of my
. experience with this medication in the New York Hospital, giv-
ing full details of the practice. As a general rule, in nervous
disorders dependent npon malaria, do not err by giving foo little
quinia.

Crass D.
Counter-Irritants.

By counter-irritation is understood a localized irritation,
which modifies the nutrition or mode of activity of another part
than that irvitated, either just beneath it, or at a distance from
it. Counter-irritants almost always act throngh the spinal cord,
and their mode of action is exemplified by a morbid process that
takes place as a consequence of severe burns. If a limb or part

* On the Subeutaneous Use of Sulphate of Quinia in Cases of Malarial Neural-
gia, New York Medical Jowrnal, 1867, p. 402,
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of the body be scalded or charred, the patient is not in danger
merely because of the shock of the injury, or of the exhausting
discharge accompanying the healing of the burn, or of the
pyemia which may take place during the continuance of this
suppuration, but he is also likely to suffer from certain visceral
complications which oceur in parts bearing a definite relation to
the burn. Brown-Séquard demonstrated many years ago that
by cutting across the spinal cord, above the origin of nerves
going to the burnt part, no visceral lesions occurred ; thus prov-
ing that these lesions were set up by a morbid state of the spinal
cord, produced by the burn. The burn corresponds to our
counter-irritation, and the altered nutrition of the viscera to the
distant effect produced. In the one case a morbid process is
induced ; in the other a beneficial change, mot yet understood by
us, 18 determined.

The alternate application of cold and heat does mueh to im-
prove the nutrition of paralyzed parts, and is used for many
special purposes.

Brown-S¢quard has recommended the use of these means to
prevent the formation of bed-sores, and to heal those which
may be already formed.

The method consists in applying an ice or snow-poultice over
the part for five or ten minutes, following this by the immediate
application of a hot poultice. This should be done once a day
over the parts threatened with the formation of bed-sores.

When the same thing is done twice a day to sores already
formed, as a rule, sloughs come away, circulation is improved,
and granulations will soon spring up. I have seen huge bed-
sores healing under this treatment while the patient was failing,

The actual cautery is a means of the utmost value in the
treatment of nervous affections. It is one, however, which has
fallen into very great disrepute in consequence of the manner in
which it was formerly employed. A burn sufficient to produes
suppuration is not necessary, surface-irritation being what we
seek to produce.

The theoretical view that surface-irritation is most useful,
has, like several others brought forward in this lecture, a true
physiological basis. It rests upon the well-known law that the
terminal nervous twigs, and their special terminal bodies, are
more irritable than nerve trunks.

Brown-Séquard has revived the use of the actnal cantery; and
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by means of his form of cautery we are enabled to produce
much skin irritation, with little pain to the patient, and no sub-
sequent annoyanee from sore surfaces.

The eauterizing iron which he employs is tipped with plat-
inum. The platinum never gets rough by ordinary heat, as
does iron, and there is, consequently, a smooth surface to come
in contact with the skin every time the cautery is used.

The white-heat is necessary in using the actual cautery, be-
cause it produces the maximum degree of irritation to the nerve,
with a minimum of pain.

The cautery thus heated (in a coal fire) should be rapidly
drawn over the part selected, four or more strokes, of from one
to six inches in length, being made. This can be done in a very
few seconds, and in many cases no real pain is experienced by the
patient. The strokes remain as reddish-brown welts, which are
«quickly surrounded by a zone of hypersmia, which is sometimes
immense. A moderate degree of burning pain is felt for twenty
minutes or two hours after the application. Sores never result
from the burning, and not once in twenty strokes have I ever
seen blisters arise. The epidermis is cast off dry in a few days,
leaving a brownish stain which passes off wholly in a short time.
The cautery can be used upon the face with perfect safety. I
have made use of this most valuable means in women, and
children thirteen years old, without anwsthetics. The disagree-
able ideas connected with the words * burning ™ and * c'ﬂ,uter;r,',”
in the minds of physicians and of patients, are the barrier to the
more general use of the platinum cautery.

Setons have so much gone out of fashion that I need hardly
stop to enter a protest against their use. It is very doubtful if
a suppurating sore produces more irritation than the eautery or
blisters, and there are arave objections to using setons.

Blisters are invaluable means of producing counter-irritation.
Let me ask you to use them in such a way as not to produce
suppuration ; repeat the blisters and heal the blebs as soon as
possible. Great good is often obtained from a series of small
blisters.

Dry cupping is beneficial in many spinal affections. The
number of cups applied shonld be large—from ten to twenty.
It is not necessary to use the cups immediately over the seat of
the disease. Ten cups may be applied upon the back, and ten
in front, with the same benefit as if all were applied behind.
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It is a matter of doubt whether wet cups act better than, or in
a different manner from, the dry. The degree of skin irritation
produced by the process of wet enpping is certainly very much
greater than in that of dry eupping; and it cannot be positively
denied that the loss of blood is useful. In various inflammatory
affections of the cerebral and spinal meninges, and in some
funetional disorders, wet cups are still used.

Sulphur baths do good by the irritation they produce upon
the surface, rather than from any effect of the sulphur upon the
system generally. These baths may be employed liquid or in
the shape of vapor. For liquid sulphur baths, the sulphuret of
potassinm is dissolved in water, and the patient soaks himself
awhile in the solution. A better application is obtained by
vaporizing sulphur in a ehamber into which steam is admitted, the
patient’s head being kept out of the bath, of conrse. A stay of
ten or twenty minutes in this atmosphere produces a great deal
of cutaneous irritation, which, in time, leads to a decided des-
quamation. Some of the natural sulphur spring waters are
also used for bathing purposes, but are much less effectual. In
spinal diseases, particularly posterior spinal sclerosis (locomotor
ataxia), series of such baths have done great good. They are
also useful in lead poisoning. Many medicated baths likewise
act by producing extensive irritation of the skin.

Crass E.
Electricity.

We employ all three forms of electricity in medicine, Frank-
linism or statical electricity, Galvanism (or Voltaic electricity),
and Faradism or induction electricity.

Any one of these forms may be used in the treatment of dis-
eases of the nervous system in a rational or an empirical way.

The rational applications of eleetricity are to produce muscu-
lar contraction (passive exercises) and to affect the nerves of
sensation (irritation, sedation.)

What I may call the empirical use of eleetricity is when we
attempt, by means of it, to modify the mode of activity of deeply
placed organs, such as the brain, spinal cord, and the ganglia of
the sympathetic.

It would be out of place for me to attempt, in a few words, to
speak of the special application of electricity. A great deal has
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been written about this matter in the last few years, and T am
glad to say that there are a few small books on the subjeet which
I would urge you to study. I need only say that within certain
limits, corresponding with our physiologieal knowledge, I have
the greatest faith in the power of Faradism and Galvanism as
remedial agents, and that I use them a good deal.

Crass F.
Hygienic Means, ete.

The eases of nervous disease which are strietly speaking active,
due to hyperemia or everaction of the nervous centres, I regard
a8 being exceedingly rare. Consequently, I regard the immense
majority of cases as requiring a supporting diet and such hygieue
as shall tend to improve nutrition.

There are very many points to be considered in this connec-
tion.

In the first place, many paralytics suffer from slow digestion
and constipation. The diet of such patients should consist of
such articles of food as leave little detritus, as meats, fish, eggs,
milk and fats. Vegetables and starchy or sweet articles should
be allowed sparingly.

In the second place, the bladder in many cases (spinal palsies)
requires to be emptied by means of the catheter. In such cases
you cannot exercise too much gentleness and care in introducing
the instrument, for fear of setting up eystitis, or of aggravating
one already present. !

Thirdly : In many spinal cases there is immensely exaggerated
reflex activity of the spinal centres; spinal epilepsy is set up by
the contact of the bed-clothes, your hand, ete., with the palsied
limbs, and an overloaded bowel brings about attacks which
seem spontaneous. By striet orders to the nurse and by the
help of mechanical contrivance you ean reduce these spasms to
a minimum. If one occur, recollect that you can stop it by for-
cibly flexing one or both great toes, as indicated by Brown-
Sequard.

Fourthly : I would ask you always to bear in mind that bed-
ridden paralyties are peculiarly liable to fatal attacks of brou-
chitis, broncho-pneumonia, and pneumonic phthisis. Remem-
bering this, you will give directions to obviate all that which

might expose your patients to such chest complications.
11
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~ Fifthly : Tnasmuch as bed-sores are likely to oceur among the
complications of nervous diseases, a few words may be added
to what has already been said concerning their prophylaxis.

Tt is important to make every piece of clothing beneath the
patient smooth. Consequently, a pretty hard mattress or water-
bed is the best for him to lie upon. Special eare is to be taken
that the under sheet does not get wrinkled and drawn into folds ;
its ends may be fastened down by tapes. The shirt worn by the
patient should be kept smooth under him, and perfect cleanli-
ness must be enforced. Speecial attention to these apparently
small matters will in most cases be suflicient to prevent the for-
mation of eschars.

In case a bed-sore has formed, the best course to pursue is to
clean away all neerosed skin and conneetive tissue (tcw-like
shreds) by means of forceps and scissors, and then to use the
ice and poultice treatment as above detailed. When healthy
granulations spring up, ice poultices are still useful onee or
twice a_day, to be succeeded by ointments, or adhesive plaster
strapping,

-Sixthly : In the matter of coffee, alcoholie drinks and tobaeco.
You will hear physicians asking their patients to give up the
use of these articles simply because they have a disease of the
nervous system. I am afraid, gentlemen, that this is very illogi-
eal. For my own part I do not proseribe these luxuries unless
there is evidence that their use has had something to do with
the development of the morbid state. Usually I do not at all
interfere with the use of coffee, and ask that a less quantity of
alcoholic drinks and tobacco should be used. The worry and
nervousness consequent upon the giving up of an established
" habit is worse for the patient, in my opinion, than the moderate
use of the above-named articles.

Let me close this rather fragmentary lecture, by caliing your
attention to something which is not wholly extra-medical. T
allude to the care of your patients’ spirits—their emotions and
fancies if you will. Never let alarm be one of your medicaments.
If necessary, in order to bring about the reform of bad habits,
lay the picture of consequences before your patient truthfully,
but not in the langnaze of exaggeration. Even in hysterical
cases you need not be so frank as to hurt your patient’s feeling :
it will often do if her relatives know precisely what you think of
the value of the symptoms. In cases of mental disorder, pray do






AN OUTLINE OF THE PHYSIOLOGY OF THE NERYV-
OUS SYSTEM.*

GENTLEMEN :—In thinking of a subject to present to you in an
introduetory lecture, it ocecurred to me that a good one would be
a sketch, very much condensed, of the anatomy and physiology
of the central nervous system, to serve as a basis upon which
we can, during the winter, build up a knowledge of diseases of
the brain. I shall be very brief upon.the individual heads of
the lecture, wasting no time upon matters which are not capable
of bearing a logical relation to pathology.

Before entering upon the subject proper, I wish to say a few
words, intended to give you a clearer idea of the relation of
medical to general knowledge. I mean to warn you against the
error which it must be said some of the books in your hands
tend to strengthen and perpetunate, viz., the separation of phys-
iology from pathology, and the confounding of the latter with
pathological anatomy. If we look at the matter from an extra-
medical or philosophical point of view, we are led to classify
our knowledge of the animal body into two categories: statical
and dynamical knowledge. TIn other words, we study the
animal organism and its parts in a state of rest, and in a state of
activity ; we observe the form and constitution of parts, and
determine their properties and funections.

The study of the human body and its parts in a state of rest
is called anatomy, in the broad sense of the word, making it to .
include chemical and microscopieal analysis. Anatomy is
spoken of as normal (with many subdivisions) when it describes
the healthy parts and tissues; as pathological or morbid when
1t treats of the changes produced in tissues and parts by disease.

Our dynamical knowledge, embracing the study of the prop-
erties and funetions of the parts we have anatomically analyzed,
is called physiology ; and this must, like anatomy, be separated

—

# A lecture introductory to elinics upon Diseases of the Nervous System, de-
livered at the College of Plysicians and Surgeons, New York, on Saturday,
October 3d, 1874, Reprinted from the N. ¥. Medical Fecord of Dec., 1874,

vol. ix,
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into two great subdivisions—physiology, strictly speaking, and
pathological (or morbid) physiology or pathology. The activities
we observe in abnormal (pathological) states are not different in
kind from those which pervade the organism in health; nor are
the laws of derivation and utilization of these activities different
from the laws which operate in the normal body. By close
analysis we find that in diseased states, as in health, physical
and chemical laws govern the frame, and that essentially the
results of their operation are the same. It can, I believe, be
demonstrated with all but mathematical exactness, that the great
law of conservation and correlation of force is supreme in the
disordered and in the perfect animal organism. There is and
can be no entity of disease, no demon. Even therapeutics can
be brought into acecord with this coneception ¢ medical knowl-
edge ; for our medieines and remedial agents are only means by
which we aim to act upon the human body in such a way as to
modify the shape or constitution of its parts, and to alter the
mode of activity of its tfissues and organs. And although the
modus operandi of most medicines is obscure as yet, I think it
not rash fo say that medicinal agents do not act in any super-
natural or occult way, but by the laws of physies and chemistry.

The study of the physiologist, and of the pathologist as well,
begins with the nutrition of simple tissues, single cells, or even
masses of protoplasm ; and upon such a study, as a basis, there
is built up the more complicated and elaborated knowledge of the
activities of the human body which the practical physician needs
so much at the bedside.

A consideration of what I have said will, I trust, lead you to
admit two propositions: first, that we physicians are in reality
naturalists, studying what we call disease by natural and
scientific methods ; second, that the most excellent physician must
be the man who (contrary to a vulgar prejudice), together with
a practical turn of mind and a sympathetic nature, has the
greatest amount of seientific knowledge at his command.

I have thus apparently gone out of my way in order to help
you in viewing this lecture as a logical whole, an imperfect at-
tempt to give you a guiding plan in your Stlldl{}:: of diseases of
the nervous system.

The subject of the lecture is na,tumlly divisible into three
parts.

1st. A study of the elementary parts of the central nervous
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system—their anatomical attributes and physiological proper-
ties.

2d. A study of the organs and apparatuses in the central nerv-
ous system, and their functions.

3d. A summary of the chief modifications nf the properties
and funections which constitute the symptomatology of disease.

1. The part comprising the nervous centres may be classified
as follows :

A. Bindweb (neuroglia).

B. Blood-vessels and lymphatic spaces.
5 . | myelinie.

. Nerve fibres | amyelinic.

D. Nerve cells (ganglion cells).

A. The bindweb, gentlemen, is the framework in which lie the
strietly nervous elements of the nervous system ; it incloses and
supports nerve fibres, nerve cells, and blood-vessels. Its histo-
logical composition is that of a fibro-connective tissue, aceording
to the latest observations. In it we meet with bundles of con-
nective-tissue fibres, with exceedingly delicate fibrille of fibrous
tissue, and with more or less altered cells lying often at the
point of meeting of the fibrillse. The fibrous fibrille are more
immediately in relation with the nerve fibres and cells, while the
connective tissue, constituting the septa and the cortical layer
of the spinal cord, are united at the periphery with the pia ma-
ter, or innermost membrane of the three surrounding the brain
and cord. The bindwebs of the brain and spinal eord are simi-
lar in kind, but the cerebral fibro-connective tissue is muen the
more delicate. The statements that there is a “ granular matter ™
in the neuroglia, or that it is a sponge-like tissue, I believe from
personal cobservations to be based upon inexaect examinations.
At any rate, it suffices for our purpose to know the bindweb as
a form of connective tissue, containing nuclei which may be the
starting-point of proliferation changes tending to t-lul_f,' patholog-
ical, or to reparative changes.

B, The blood-vessels of the nervous centres are very abundant,
and are in many respects peculiar. The eapillaries are by far
more numerous in the gray matter of both encephalon and spinal
cord than in the white substance. The larger vessels all reach
the nervous organs through the pia mater. The rarity of anas-
tomoses between the arteries in the cord and brain is a most

Eoam &
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striking feature, and is closely related with pathological proe-
esses. The non-capillary vessels are remarkable for the rela-
tively extreme developmentof their muscular coat. The greatest
peculiarity presented by these vessels, however, consists in their
having an outer sheath, constituting a eanal separated from the
vessel by a small amount of fluid.  All the vessels of the cerebro-
spinal mass are thus inclosed. These so-called perivascular
canals are made up of very delicate commective (structureless?)
tissue, and contain a fluid very analogous to lymph. The peri-
vascular canals are an extension into the parenchyma of a wvast
system of lymphatic spaces which surround the nervous centres,
the so-called sub-arachnoid space in the meshes of the pia mater
around the brain and spinal cord. This arrangement has been
Eknown for several years ; and we now know, by the recent inves-
tigations of Ranvier and Axel Key, that the same sub-arachnoid
or lymphatic space extends outward with every cerebral and
spinal nerve to its termination. You should imagine the nervous
system—brain, spinal cord, and their nerves—as floating in lym-
phoid fluid, contained in a delicate connective-tissue envelope.
Even in the eye-ball and internal ear these lymph spaces have
been demonstrated. We are only beginning to appreciate the
bearing of these important anatomical discoveries to patholog-
ical processes. It has been stated that nerve cells, in the cerebral
convolutions especially, are surrounded by a similar lymphatic
space—an extension of the one deseribed—but this is, I am con-
vineed, an error of interpretation, the space seen having been
produced by the shrinkage of the cells under certain modes of
preparation.

€. Nerve fibres. Several classifications of nerve fibres are .in
use, but the simple one of two classes—myeliniec and amyelinic
—will suffice for us physicians. But the term myelinic nerve
fibre is meant a complete nerve fibre, one consisting of three
parts—a cenfral body or axis eylinder, a surrounding mass of
fatty substance, the myeline, and a struetureless enveloping
sheath (the membrane of Schwann). In some parts of the nerv-
ous system the last element is absent. The amyelinic fibre is
simply a naked axis eylinder. You see from these definitions,
that the essential part of the three is the axis eylinder ; the other
two, which may be called insulating, are superadded. The
amyelinie fibres are met with in the gray substance mostly, but
are also abundant in the sympathetic nerves. We find myelinic
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nerve fibres, without the membrane of Schwann, and varying in-
finitely in size, in the white columns of the spinal cord, and in
the white substance of the encephalic mass, constituting the
bulk of these parts. There are also such fibres, thongh minute
ones, in the gray substance of the cord and brain. The periph-
eral parts of the mervous system, all the cerebral and spinal
nerves, and a part of the sympathetic, are made up of the second
variety of myelinic fibres—those which have the three parts.

A peculiarity of nerve fibres is that they extend independently
of each other, i.e., not anastomosing, from their origin to their
distribution, frong nerve-cells in the central nervons mass to
peripheral organs; and this isolation of nerves, together with
their insulation, explains a physiological attribute to which I
shall call your attention. T should add that forty years ago it
was believed that nerve fibres extended frem the brain to the
outer parts of the body, and that the spinal cord was chiefly a
bundle of nerves. Progress has strongly tended to take this
supremacy away from the brain, to show us the importance of
the spinal cord as a centre ; and we now believe that nerve fibres
once in the spinal cord run only a comparatively short distance
before uniting with nerve eells. .

D. Nerve cells are the noblest elements of the nervous system—
those which possess the power of generating force in the motdern
acceptance of the phrase, ie, the property of evolving nerve
forece out of chemical activity. They are found in greatest num-.
ber in the brain, spinal cord, and sympathetic nervous system—
ageregations of them constituting gray matter or ganglia. Nerve
cells, wherever found, consist of organized matter, call it proto-
plasm if you will, not inclosed in any cell membrane, sending
out prolongations or processes of various shapes and lengths,
containing a globular body ealled the nuclens, which itself in-
closes a smaller body termed the nucleolus. These nerve cells
vary in size, in shape, and in the number of their processes,
The largest ganglion cells are met with in the anterior gray
horns of the spinal eord in its lumbar and cervical enlargements.
In the ox, cells taken from these localities are almost visible to
the naked eye. In the floor of the fourth ventricle (medulla
oblongata) and in certain parts of the base of the brain large
cells are also found. The smallest cells occur in the gray matter
of the cerebral convolutions, and in parts of the medulla oblon-
gata. As regards shape, four subdivisions may be recognized :
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Pc}lyhe(iral, pyramidal, oval, and round. The first are met with
in the same loecation as the largest eells; the pyramidal ave
nearly restricted to the cerebral convolutions; oval cells are
found in the median and posterior parts of the gray matter of
the cord, and in the medulla; round cells in the sympathetic
and in the ganglia of the posterior roots of the spinal nerves.
With respect to the disposition of their processes, cells are dis-
tinguished as multipolar, bipolar, and apolar. I do not believe
in the existence of apolar nerve cells. Under the name of multi-
polar cells we include a majority of ganglion cells; those of the
cerebral cortex exhibiting from three to six processes, the large
eells of the medulla and spinal cord showing a great many—
eight, twelve, or more. Bipolar cells are rarely seen in prepara-
tions from the hyman nervous centres. The separation of cell
processes into two classes was an important progress. A multi-
polar cell sends ouf one stout, thick process, which extends a
long distance, not subdividing, ultimately forming, with the
addition of myeline, a nerve fibre. The same cell also throws
off an indefinite number of processes of unequal size, which
rapidly subdivide, growing smaller and smaller. The former is
the “eylinder axis process;” the latter are the “protoplasmic
processes,” and their destination is unknown. It has been
claimed that the number of processes and the size of cells afford
an indication of their special functions, but that is not believed
to-day. I should add that the communications between cells
which you will find figured in books do not exist; and that the
cominunication of nerve fibres with nerve cells has been demon-
strated, though a very few times.

These elementary struectures, while alive and forming a part
of the animal body, possess certain physiological properties,
some common to all, others the special attributes of individual
parts. The most common of these physiological properties is
that of being osmotie, i, of allowing fluids to pass through
them. This property is possessed in a very high degree by
capillary vessels, by arterioles, venules, and the perivascular
sheaths—the escape of material from them to the tissues, and
vice wversd, being very rapid and free. The bindweb, also, has
the osmotic property in a high degree, and thus serves as an
aid to nutrition as well as a mechanieal support. Nerve fibres
and nerve cells are undoubtedly osmotie, but to a much less
degree. Wherever it exists, this important process is under the
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same laws ; it is only possible when liquids of different density
are on either side of the membrane ; its rapidity is inereased
by motion, pressure, heat, and chemical action, all of these being
found in the living nervous centres.

Chemical changes of a very complicated sort are going on
constantly in the cells and nerve fibres of the central nervous
system, constituting the essence of nutrition. In a state of
health the acquisition of new material by the tissues is so
balanced with the separation of effete matter, that, in spite of
great internal activity, the parts are maintained in a uniform
(not mathematically equal) condition. We should never forget
that this chemieal action in myriads of parts cannot take place
without producing other correlative effects, such as nerve foree,
heat, and electric currents. :

Nerve fibres possess certain speecial physiological properties.
In the first place, they conduct the impressions they receive, in
both directions, from the central organs to the periphery and
vice versd. This conduetion is not by any means instantaneous
or even very rapid, as it takes place in isolated nerve fibres at
the rate of less than 55 meters per second, whereas the speed
of electricity is 428,000,000 meters; that of light, 277,000,000 ;
that of sound, 306; that of a cannon-ball; 509. In the living
body the rate of transmission is from 35 to 40 meters. This
conduction is done, furthermore, in a perfectly isclated way
by individual nerve fibres; there is no interference between
fibres on their way to and from the eentral organs. Nerve fibres
are excitable, that is, respond to stimuli—mechanieal, chemical,
and electrical —by motor manifestations or by sensations when
the motor or sensory filaments ave experimented upon. This
excitability is quite independent of the nervous centres, and is
inherent to the nerve, as is shown by the fact that a nerve
continues to react to stimuli for three days after its separation
from continuity with the nervous centre.

Nerve cells have properties whose existence we learn in part
through reasoning by exelusion, after having ascertained the
properties of nerve fibres, and in part by direct experimentation.
In the first place, certain nerve cells have the power of furnishing
force (motor impulse) to nerves and muscles; this is called
motricity by some authors. Another property of nerve cells is
sensitivity, that is, the property of transforming impressions
received from without by and through the sensory nerves into a

e i
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sensation. That nerve cells possess a power over the nutrition
of parts non-nervous, we now incline to believe ; but we hardly
yet dare name and define this property. But nerve cells have, I
believe, yet one physiological property, viz., that of retaining
impressions made upon them; a property for which T now
propose the term retentivity. I have for some time believed
that nerve cells (and other cells to a degree) do in all parts what
it is acknowledged they do in the cerebral convolutions—they
possess memory, or the property of registering or retaining
impressions. That this is probable is shown by the fatality of
numerous actions occurring a second time and oftener. The
oceurrence of a sensation will give rise to a flow of ideas asso-
ciated with the sensation, and this under normal conditions will
be repeated whenever the sensation is renewed. An action of
the class called reflex or sensori-motor is, after its first perform-
ance, fatally repeated whenever the same initial sensory irritation
occurs. A bolus of mixed foods passing down the alimentary
canal provokes in a necessary or fatal way the action of various
muscular, vascular, and glandular organs. The well-known
experiment of placing a drop of acid near a frog’s anus, after
decapitation, illustrates my view of the possession of memory by
the nerve-cells of the spinal cord; for in this experiment the
hinder legs of the animal are drawn up and moved in an appar-
ently intelligent manner, in such a way as to remove the irritating
acid. Three years ago, in spring lectures given here, I explained
this phenomenon by saying, that the frog having during its life
often performed this act for the same purpose, its occurrence
after cerebral death takes place by necessity, because the same
sensation is transmitted to the spinal cord. Additional proof of
the correctness of this theory is to be obtained from a study of
the mode of acquisition and retention of complex co-ordinate
movements, such as walking, dancing, piano-playing, ete. Mo-
tricity, sensitivity, and retentivity are therefore the chief special
physiological properties of nerve cells.

Let us now, gentlemen, resnme our statical, or if you please,
anatomical study. The various nervous elements which I have
gketehed for you are combined in the living body in such a way
as to constitute organs and apparatuses. The term organ I
would apply to such parts as are the seat of performance of
relatively limited and less important functions, while by appa-
ratus I understand a combination of organs serving for the
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evolution of important and comprehensive functions. The spinal
cord, medulla oblongata, pons Varolii, cerebellum, and cerebrum
may be named as the central nervous organs, made up as
follows : The cerebrum consists of a superficial or cortical layer
of gray matter, i.e., of tissue made up of nerve cells, and both
kinds of nerve fibres (myelinic and amyelinie), arranged in a
somewhat complicated way. This gray matter rests upon the
white substance composed of myelinic fibres, which extend
downward and inward to certain basal gray bodies or ganglia,
the optic thalamus, and the corpus striatum; or the white
substance may be described as radiating from these bodies
toward the peripheral gray matter, which latter is arranged in
folds called eouvolutions or gyri.  The cerebellum has an analo-
gous structure, with variations—the corpus dentatum as central
gray body, and white substance radiating thence to the periph-
eral convolutions. The pons Varolii is made up of white
substance on its outer and anterior parts, with masses of gray
matter within. In the medulla oblongata we find an analogous
structure, white matter at the periphery and gray matter in the
centre and posteriorly. The floor of the fourth ventricle contains
a series of most important ganglia (masses of gray matter). The
spinal cord has the same structure throughout its length—a
structure best described upon a transverse section. Such a
section is seen to consist of symmetrical halves, each containing
a central gray mass and peripheral white matter. The gray
matter is divided into anterior and posterior masses, the so-
called horns, of which the anterior is the larger. The posterior
horn reaches out to the margin of the organ, but everywhere else
there 1s white substance outside of the gray horns. The shape
of the gray horns and the relative proportion of white and gray
substances vary in different parts of the cord, but that does not
immediately coneern us. From the spinal cord, symmetrical on
either side, are the roots of nerves; the posterior roots being
attached to the cord just inside of the posterior horn, the ante-
rior roots issuing from the anterior mass of white matter. Upon
the posterior root, just before it conjoins with the anterior root,
we see a small swelling, which is a mass of gray matter—a
ganglion. The white peripheral matter is usually subdivided in
each half of the spinal cord into two parts—the antero-lateral
columns, and the posterior colnmns—the dividing line between
them being the posterior gray horn, where it strikes the periph-
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ery of the organ. A microscopic central canal runs the entire
length of the spinal cord, continuous with the large openings
called the ventricles, in the encephalic masses. Just at the
junetion of the spinal cord and medulla oblongata, in front, is
seen a limited spot where bundles of white substance eross the
median line, being myelinie fibres extending from the anterior
column or pyramid of one side of the medulla to the antero-
lateral column of the other side of the cord, constituting the
so-called decussation of the pyramids.

The encephalic nerves all terminate in parts below the hemi-
spheres and cerebellum. If I add that histologieally and
morphologically every part beneath the cerebrum, cerebellum,
and opto-striate bodies belongs to the spinal cord, it will be
trathful and of great help in our physiological and pathological
studies. Hver since I began lecturing here, four years ago, I
have taught this natural division of the nervous centres into the
spinal axis, cerebellum, and cerebrum. Accepting this classifi-
cation of the centres, we can also say that with the exception of
the oliactory, all nerves are spinal, which philosophically is
perfectly true.

I will now call your attention to certain great functions of the
central nervous system—funections which involve the entering
into activity of large tracts of nervous tissue extending over one
or more of the organs just enumerated. I allude to the con-
duction of sensations, the transmission of motor impulses, the
so-called reflex action, and co-ordination of movement.

In the first place, about the conduction of sensations. How
are sensations formed in the spinal gray matter transmitted
upward so as to be put within reach of the higher sensibility we
call consciousness? To this question only a very partial answer
- is possible, mzinly with reference to the direction of conduction.
It is quite surely ascertained that a sensation originating in an
irritation of the right lower extremity is perceived by the left
cerebral hemisphere, and the left half of the pons Varolii. In
other words, the sensory nerves, or better, the sensory paths,
all cross the median line somewhere in the spinal axis. We owe
chiefly to the experimental inquiries and pathological observa-
tions of Brown-Séquard the demonstration of two most important
facts in this connection : (1) That these paths eross the median
line (decussate) almost immediately after entering the cord, and
then extend upward in the opposite half of the organ to the seat
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of consciousness; (2) and that it is the central gray matter, not
the posterior columns, which contains these paths. This almost -
horizontal decussation has been shown to take place at the
origin of every spinal nerve ; in other words, sensory decussation
is complete throughout the spinal axis. There seem be good
experimental and pathological reasons for believing that the
perception of sensations (their appreciation by consciousness)
takes place in the pons Varolii; though cerebral action must
intervene in the most complete perception, that including
recognition of cause of irritation. I cannot leave the subject of
transmission of sensations without adding a few words abont a
great law, a proper understanding of which is of great help to
us in diagnosis—I mean the law of reference of sensations. DBy
reference of sensations we mean the fact that when a sensory
nerve is irvitated at any point, at its termination (normal way),
its middle, or at its origin in the spinal axis, the resulting sen-
sation is felt in the parts to which the nerve is distributed. To
illustrate : If I touch the table with my two outer fingers, I
correctly refer the sensation to the vieinity of the pulp of these
fingers ; if I strike the ulnar nerve behind the elbow, the greatest
sensation is felt in the tips of the little and ring fingers, which
this nerve supplies, and if I could irvitate the spinal origin of
the ulnar nerve, or parts in phy %inlngim] relation with it higher
up, the sensation would still be felt in the district supplied by
the nerve. You are all aware that persons who have lost limbs
by amputation feel the absent member a good while; and they
do so by virtue of this law. This law of reference of sensations
holds good throughout the sensory tract (msthesodic tract), from
the special senses down.

In the second place, as regards the transmission of motor
impulses from the nervous centres outward. Experiments and
pathological observations have taught us that in the apparatus
for motor manifestations (kinesodie tract) there is also a crossing
over of paths. The motor fibres, or better, paths which transmit
impulses to the right leg traverse the median line, though in a
very different way from the sensory paths of the same limb.
The right half of the spinal cord contains, throughout its length,
the motcr paths for the right limbs and right side of trunk; no
decussation takes place until the lower edge of the medulla
oblongata is reached, when all the motor paths eross the median
line and enter the left side of the medulla to extend upward to
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the cerebrum. In the medulla and the pons Varclii the motor
paths eross the median line rather higher up than the origin of
the motor nerves. The importance of using the word paths
instead of nerves, in the present state of our knowledge, is shown
in this connection, since physiology and pathology teach that
there is a crossing over, while anatomy seems to demonstrate
that all motor nerves (anterior spinal roots) have their nucleus
of origin in the corresponding half of the spinal cord; the right
seiatic nerve springing from the right anterior horn of the cord,
the right hypoglossal and facial nerves from nuclei in the floor
of the fourth ventricle on the right side of the median line.

In the third plaee, the all-pervading function of reflex action—
sensori-motor, excito-motor phenomena. The following defini-
tion of a reflex action is perhaps sufficient in a theoretical sense:
it eonsists in the transformation, by nerve cells, of a sensitive
impression (with or without eonsciousness) into motion, chemical
action, or ideas. The parts essential to the performance of a
reflex action consist of a centripetal (sensory) nerve to transmit
the excitation, a ganglion cell to transform it into nervous foree,
and a centrifugal nerve to carry the nervous impulse to the
muscle, gland, or cerebral convolutions. The results of the
activity of such an apparatus are motion (common muscular, or
vascular), secretion, ideation. Irom this definition you can
readily imagine that reflex actions occur in nearly every part of
the body, in small segments of it as well as in large portions.
A heart eut out of the animal’'s body will continue to beat some
time in response to irritations. Contractions may be obtained
by irritating a small portion of intestine removed from the body,
and a small segment of the spinal cord will suffice to give reflex
movements in the muscles supplied by that piece of cord. Reflex
actions take place in all parts of the nervous system (spinal
axis, cerebrum, sympathetie system), and at all times ; and it is
through this kind of action that the most important bodily
functions (ineluding it part, certainly, cerebration) are produced.
There is a tendency to make all active nervous phenomena of
reflex nature, denying the existence of spontaneity in the animal
frame; and I must admit that a good deal ean be said in
support of this extreme view. It would be quite out of place
for me to enter into any details about individual reflex actions.
I only ask you to remember that many mental manifestations
are reflex in character; that respiration, circulation, nutrition,
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many acts of our life of relation (walking, ete.), are under the
control of the law of reflex action; and that many diseases are
produced by just the same mechanism,

Lastly, concerning co-ordination of movements. It has been
thought, and that within twenty-five years, that there existed a
“faculty ” of co-ordination (what faculties ” have not been in-
vented by fertile brains !) by the exercise of which our movements
are regulated and made perfect. Such a view I need hardly
tell you is quite opposed to present physiological and psycho-
logical notions. Simple experiments performed long ago show
the absurdity of this creation of the theorizer. 1If the cerebellum
or cerebrum be removed from an animal, it is noticed that in the
animal deprived of cerebrum there is no impairment of co-ordi-
nation at any time : in the case of injury to the cerebellum inco-
ordination oceurs, and lasts for quite a while ; but as shown by
Dalton, Lussana, and Weir Mitchell, this disorder ultimately
ceases. I have alveady referred to the experiment of putting
nitric acid upon a frog’s anus after decapitation, with the effect
of causing perfectly co-ordinate movements resulting in the
removal of the aeid; which movements are so perfect as to have
led one German physician at least to admit a consciousness and
volition of the spinal cord. These experiments show that
co-ordination is a function of many parts of the nervous centres.
Another way of studying this function is by watching the phys-
ical eduecation of an infant. At first his motions are utterly
purposeless and inco-ordinate, but by degrees he acquires the
power of moving groups of museles in a definite way, and at
length comes to prehend, to stand, to walk, to speak ; and when
older he may learn to eat, to play on the piano, to do astonishing
feats of hand-skill. By analyzing this progress, we reach the
conclusion that parts of the nervous ecentres are educated by
repetitions of sensory impressions and of volitional motor
impulses, leaving their impress upon groups of cells (so-called
centres) which have the property I propose to call retentivity :
the cells acquire the “habit ” of acting in an automatie, necessary
way. It is, furthermore, important to notice in this connection
the faect that it is impossible for us to move one muscle alone by
a volitional impulse; in other words, the simplest act is co-ordi-
nate. For example, the external rectus musecle of the right eye
eannot be made to contract without consentaneous contraction
of the internal rectus of the opposite eye; in willed flexion of
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the hand the extensor muscles contract as well as the flexors.
The best theory of co-ordination, to my mind, 1s that which,
denying all direct (continuous) connection between the cerebrum
and individual muscles, admits the existence of edueable or
eduncated groups of motor cells in all parts of the spinal axis,
which groups act as wholes upon the reception of a volitional
impulse. We will to grasp a pen, and, after having learned, we
do it without giving any attention to the detdils of the move-
ments. The necessity of watching movements which should be
performed in an automatic way is a serious symptom of disease.

To resume, there are four generalized functions in the nervous
system.

1st. Sensation and perception are executed by means of paths

which deenssate almost horizontally in the spinal axis; the con-
duction being by the gray matter, not by the white columns of
the cord ; coarse sensibility with doubtful eonseiousness has its
seat in the pons Varolii; perfect perception and appreciation is
possible only with the help of the cerebral mass.
- 2d. Motion is executed through motor impulses, which,
starting from the opto-striate bodies (from cortex of cerebrum
also ?) traverse paths which decussate almost opposite the motor
nerves as far down as the lower margin of the medulla oblongata,
where the paths for the trunk and limbs deecussate in a bundle,
to remain below this point in that half of the spinal cord whence
arise the nerves going to the musecles.

3d. Reflex action is the result of a transformation of an irrita-
tion from the periphery into mervous force by a nerve cell,
transmitted cenfrifugally by a second nerve. That all nervous
phenomena are of reflex mechanism is not to be too positively
denied.

4th. Co-ordination is no faculty, but a funetion of every portion
of the motor tract of the spinal axis from the origin of the third
cerebral nerve down.

Thera is not time for, nor had I the intention of, entering
into an analysis of the restricted functions of the organs com-
posing the nervous centres. Iven Hitzig's and Ferrier's most
interesting researches into the possible motor functions of the
eerebral convolutions I must pass by, intending to speak of them

“in the course of remarks upon the cases which we shall study

together this winter.

There are a few pathological laws logically allied to the
12
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physiological propositions enumerated above, which I want to
submit to you.

1st. Any disease of any part of the nervous centres may pro-
duce two kinds of symptoms, which we should always attempt
to distingunish: these being symptoms of irritation, consisting,
according to the location of the lesion, in exaltation of ideas,
delirium, in numbness, pain, and in spamodic movements ; and
symptoms of destruction of parts, less of mental power, anmsthe-
sia, paralysis. Brown-Séquard was, I believe, the first to insist
upon the exceeding importance Df t'hstmgulshlug these two

classes of effects.

- 2d. Tt should be borne in mind that irritating lesions may
cause the second class of symptoms by producing an inhibitory
(arresting) effect upon centres near or distant.

3d. Ischeemia of the nervous centres produces extreme irrita-
tion symptoms, delirium, spasms, pain, and numbness, followed
by loss of funetion of parts.

4th. The effects of hypersmia are not satisfactorily known.

5th. A want of equilibrium in the ecirculation of both ]1em1—
spheres is a common cause of vertigo.

Gth. Almost any lesion of the nervons centres may disturb the
nutrition of distant (non-nervous) tissues.

Tth. A generalized lesion of the convolutions of the brain
produces, first, exaltation of mind and emotions, followed by
abolition of the faculties, and a false general paralysis.

8th. A lesion of one cerebral hemisphere gives rise to symp-
toms (paralysis, numbness) in the opposite side of the body and
face. The localization of the lesion in the left hemisphere about
the fissure of Sylvius, is exceedingly likely to abolish langunage,
spoken and written; while lesions of the right hemisphere
produce more severe palsy, set the emotions free, and endanger
life more.

9th. A lesion of the centre of the pons Varolii will produce
general paralysis, with probably anmsthesia and changes in the
bottom of the eyes.

10th. A lesion in one-half of the pons Varolii will produce
palsy with (probably) anmsthesia in the opposite side of the
body.

11th. Lesions of the cerebellum when in one lobe produce an
incomplete hemiplegia on the opposite side, with marked eye
and stomach symptoms.
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12th. A suddenly produced lesion of the centre of the medulla
oblongata will probably kill the patient at once by arresting the
respiration.

13th. A lesion localized in one-half of the medulla oblongata
will give rise to hemiplegia and anwesthesia on the opposite side.

14th. A lesion at the base of the brain, not on the median line,
will produce a crossed palsy (as first indicated by Romberg);
palsy of body on side opposite lesion, and palsy of one or more
eranial nerves on the same side as the disease.

15th. Pressure anywhere within the skull may affect the nu-
trition of the optie nerves.

16th. In lesions of the cerebral hemispheres accompanied by
coma (apoplexy), the eyes are together turned and fixed toward
the side of the lesion, and away from the palsied side.

17th. A lesion oceupying the whole thickness of the spinal
eord, or its gray matter, will give rise to palsy of all parts below
the lesion, i.e., below the distribution of nerves issuing from just
above the lesion ; and such a paraplegia is necessarily attended
by anmsthesia, and increased reflex movements in palsied parts.

18th. A lesion in one-half of the spinal cord (hemisection,
Brown-Séquard) at any point will produce paralysis with
hypermsthesia on the same side as the lesion, and ansmesthesia
on the opposite side.

19th. A lesion involving the posterior columns of the spinal
cord produces neuralgia and ataxia of movements.

20th. A lesion affecting the lateral columns of the spinal eord
will eause a paralysis accompanied by contracture.

21st. A lesion of the cells of the anterior horns of the cord
alone will produce a palsy (no anwesthesia), accompanied by
extreme wasting of muscles, and loss of electro-muscular reaction.
Any part of the spinal axis may be the seat of this disease.

22d. A lesion (destructive) of nerve trunks gives rise to a
paralysis with anwmesthesia, and rapid loss of electro-muscular
reaction.

23d. A lesion in the cerebrum and the opto-striate bodies may
produce secondary lesions in the spinal cord and nerves.

24th. A lesion of the spinal cord may cause secondary lesions
upward and downward in the cord, and in nerves.

25th. Lesions of nerve trunks may produce secondary lesions
of the spinal cord.



I.—ON HYSTERICAL SYMPTOMS IN ORGANIC NERV-
' OUS AFFECTIONS.*

I rurrosE in this paper calling attention to some points in
the semeiology of diseases of the nervous system which have
as yet been little studied—perhaps not at all in this country.
While I do not know that any author has written upon this sub-
ject, I wish to say that I was first led to observe the emotional
state of paralytics through a remark of Prof. Charcot, of Paris,
made either at the Socidlé de Biologie, or in his wards in the Sal-
petriere Hospital, during the winter of 1869-70. I have since
that time frequently spoken of hysteroid symptoms as oceurring
in certain paralyties, in lectures, and have ecalled the attention
of the resident staff at the Epileptic and Paralytic Hospital on
Blackwell’s Island, New York, to the matter. I am also aware
that Dr. Brown-Séquard has observed and studied such symp-
toms in private practice. I should also say that a recent writer
on the pathological physiclogy of the cerebrum, has ably
written of symptoms closely akin to those I shall deseribe, and
has (after Brown-Séquard) pointed out how different are the
symptoms produced by lesions of either cerebral hemisphere.
I ought not to omit a reference to a remarkable paper, written
a good while ago,} in which pointed attention is paid to the
emotional state of hemiplegic patients, whose intellectual con-
dition is eriticised by the author, Dr. B. W. MecCready.

The term * hysterical symptoms ™ is one which seems useful
for purposes of clinical study and classification, and one, con-
sequently, to be retained until we shall have exactly analyzed
and re-classified the signs which, together, go to form the clas-
sical hysterical state, or hysteria.

#* From the Archives of Eleetrology and Neurology for May, 18735. This paper
was read before the N. Y. Society of Neurology and Electrolozy at the meeting
for June, 1874, G

1 De Fleury ; Du dynamisme comparé des hémisphires edrébraux. Paris,
1874,

1 To what degree are the Intellectual Faculties affected in cases of Apoplexy
and Hemiplegia ? N. Y. Journal of Medicine, new series, vol, iii., p. 203 (1857).
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Before proceeding to relate the eases which form the basis of
is essay, I may be pardoned for presenting in tabular form an

analysis of the chief hysterical symptoms.

HYSTERICAL SYMPTOMS.

te

Simple eccentricity of conduct.

Impairment of logical capacity.
Intellectual. . Gm]mml ideationa di:aﬁnlﬁr {(tnania).
Concentration of altention upon idea or sensation (ecstasy).
Psychic pain.
Emotional Crying | with eo-incident spasms and secret;
motional... 4y fer | pas ions.
Morbid impulses,
I’ Special senses.
. Ovary (left).
Hyperesthesia. . { Infra-mammary region (left).
Vertebral groove (left).
Whole surface of body.
Special senses (hemiopia, amaurosis,
deafness).
THemiplegic (left).
Angsthesia. . ... BRI Paraplegie.
Sensorial . ... . TUniversal,
. Loss of muscular sense.
L Deep parts. { Retention of exeretions,
Side of head (left) (clavus).
1 Pain...... Left breast.
G Various neuralgise,
o : varian aura.
| Dy=rsthesia. ... 3 giihne hystericus.
Numbness. ;
Sense of heat or cold.
Hallucinations,
Tetanoid seizures,
%‘I}'ﬁhimpﬂqmy_
r 0 M ocal contractures.
Hyperkinesis ... 3 pocural SpHSImS,
Catalepsy.
Motorial. . ... | Cough and vomiting.
Paraplegia.
Akinesis ....... Hemiplegia (left) (not facial).
Retention of exceretions ; incontinence,
[ Ezcess of tears.
€ urine.
Becretory. ... s intestinal gas.
Suppression of urine.
Local congestion and ischiemia.
. Imitation of various organie diseases (arthritis, ete.)

Philosophically considered there is nothing speeific in hys-
rical symptoms ; they are funectional disturbances of various

organs, due to a morbid dynamical state of the nervous system.
With this understanding, it is not difficult to conceive of the
very large number of symptoms which may receive, and justly
mn a certain sense, the qualification hysterical. The term hys-
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teria, and the adjective derived from it, I shall make use of
without having much respect for it; it was imposed upon no-
sologists by the dominant theory of olden time respecting the
pathologieal physiology of the morbid state in question; a
theory holding that the uterus and its appendazes were the
seat of the morbid process. With the various theories of hys-
teria, their rise and fall, and rehabilitation, I have only this to
do: to state that most physicians to-day believe that the cen-
tral nervous system is at fault, dynamically, in hysteria, Some
writers teach that the spinal cord is most disordered in this

condition ; others, that the organ whose badly performed fune-

tions are exhibited by “ hysterical symptoms ™ is the cerebrum.

The following cases are offered as illustrations of the proposi-
tion that hysterical symptoms will present themselves in per-
sons suffering from organic disease of the nervous system. A
natural division of the cases iz adopted, into cases of disease of
the brain, and cases of disease of the spinal cord. Cases ob-
served by myself are marked by a prefixed asterisk.

CLASS A.

Cases of Disease of the Spinal Cord.

*],—Female, E. E, 36 years, born in New York. Left hemiplegia, with
paresis of right limbs—well marked hysterical symptoms; suppuration of left
elbow joint; death, extensive central myelitis, with formation of cavities in
cord.

This patient was admitted to Epileptic and Paralytic Hospital, Sept. 17th,
1868, Five years before had sudden right hemiplegia, eured in three months.
About three years ago, while under strong depressing emotion, sat out of

. doors three days and two nights, when palsy of left lower limb was found.
Two months before admission had pins-and-needles feeling in left arm. and
gradually lost use of it. On reception, patient nervous; has left hemiplegia,
(paresis of arm), with contractured leg in flexion; palsied parts are seat of
prickings, and are cooler than right limbs; eannot retain urine; speech (ar-
ticulation) impaired. August 23d, 1871: has double rotatory nystagamus;
no diplopia, pupils normal; no facial palsy; left hemiplegia with contracture
of fingers (slight), of knee and foot. Complete anmpsthesia of left arm, slight
(with numbness) of lower limb; right arm only weak; incontinence of urine.

This patient exhibited almost constantly, during the several months I
observed her, well-marked hysterical symptoms.  She had a squeaky, tremu-
lous voice, which changed easily into a natural tone when she was chided.
Often she began to ery, flush, and shed tears on speaking to me, but if I
passed on she would control herself. I may state that the larynx was normal.,
I often hesitated in my diagnosis because of the coincidence of these emotional
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symptoms with left hemiplegia. She died on February 16th, 1873, in conse-
quence of exhaustion from the elbow-joint lesion, and a sacral bed-sore.  The
gpinal lesion has been spoken of, and it remains only to add that no lesion
was found in the cerebral hemispheres.

#*II.—Female, wt. 32; single. Admitted to Preshyterian Hospital, Novem-
ber 16th, 1872, Attacks of gastric pain and vomiting; fulgurating pains in
extremities; palsy of: left 8d nerve; locomotor ataxia. Sudden death; cere-
bellar hemorrhage; selerosis of posterior columms of spinal cord.

Many details of this case are interesting for the student of locomotor ataxia,
but need not be reproduced here.  Suffice it to say that this patient was re-
markably emotional and hysterical in manner, so much so that hysteria was
thought to be her only disease, manifesting itself in emotion, vomiting, numb-
ness of left-arm, and neuralgia, The nurses and the resident staff could not
be fully persuaded that the patient had organic disease. Upon examining
her on taking the service, January 4th, 1873, I became convinced, from the
coexistence of Mulgurating pains, ataxia in upper and lower extremities, and
left 3d nerve palsy, that the case was one of sclerosis of the posterior columne,
complicated by hysteria. Ier death took place as follows, according to the
hospital case-book: ** April Gth, again hysterical; complains of left arm.
April 14th, was taken with severe hysterical (%) convulsions at 3.30 por,
which were quite continuous and lasted about an hour. There was no vomit-
ing, and nothing to show pure hysteria, such as she had had before.  When
the convulsions ceased patient fell into a sleep, as was generally the case after
the attacks of hysteria. In this sleep there was nothing remarkable, and
about 7 p.y. the nurse, having her attention called to her by hearing a loud
sigh, found herin apparent syncope. On the arrival of the resident physician
the patient was dead.”

*III.—Female, =t. 23; single. Belerosis of cord; hysterical symptoms.
Been October 20th, 1873. A nervons girl, with occasional irregularity of
menstruation, but no dysmenorrheea; at times hysterieal laughter or tears;
never convulsive attack. In July, 1871, while out walking, after having
climbed a number of walls, felt weak and awkward in right leg; thought
she had sprained her knee.. There is not enough evidence to support this
statement. Ever since she has had weak right leg, without anmsthesia or
numbness; at times more use of leg than at others; almost cured once or
twice; of late has required lielp of crutch or friend’s arm in walking.
When T examined Miss DeP. I found paresis of the right leg, the loss of
power being marked at ankle and toes; there was doubtful weakness of the
right hand; T could not make out that the knee-joint was affected. The
muscles of the right leg showed a slight diminution of reaction to Faradic
current, and this agent also showed that sensibility to pain was a little dull
in leg and foot. In view of the history of the case, the capricious develop-
ment of the palsy, the absence of reliable signs of central disease, the
presence of a strong neurotie element in the family, and the fact that strong
emotions had been aeting upon her, I concluded that the patient had a
functional palsy of an hysterical nature, BStrychnia was given her and
Faradizsm used. The specific effects of strychnia appeared, and the patient
was decidedly tetanized for a while; this passed off, and when I last saw



184 HYSTERICAL SYMPTOMS IN ORGANIC DISEASE.

the patient, on December 11th, she was in about the same state as at the
beginning of treatment. The unfayorable effects of the treatment led me
then to believe that the patient had an obscure central lesion, probably
selerosis.

In March or April, 1874, patient rapidly grew worse, becoming paraplegie
and her hands showing paresis. In July she was placed in an irregular water-
cure house, where extensive bed-sores formed, in consequence of want of care
and of cold applications to the palsied parts. (She had eonfinueows applica-
tions for several days.) Exhaustion and pymmia caused death, August 1st.
The post-mortem examination showed disseminated sclerosis of the spinal
cord. The brain not examined. T lave the specimen in fluid, and will make
a detailed report of the lesion. Dr. Chas. A, Leale, of this city, treated the
patient during July, after the bed-sores had formed, and I made the antopsy
at his request and that of dg¢puty coroner Dr. Shine.

IV.—Case by DucaENSE. In a female who had true hysterieal paraplegia,
in Trousseau’s service. Dr. Duchenne discovered that patient was suffering
from the characteristic fulgurating pains of locomotor ataxia, and had noticed
them five years. Dr. Duchenne diagnosed the coexistence of hiysteria and loco-
motor ataxia, and foretold that after the cure of the paraplegia the ataxic
movements would reappear.  This did happen after the use of Faradization,

Electrisation localisée, p. 653, ed. 1872,

V.—Female, ®t. —. Hysteria and sclerosis of the lateral colummns of the
spinal cord. The patient began to have attacks of convulsive hysteria
about the age of 14 years, and occasionally thereafter; at 34, after such
an attack, had a left hemiplegie contracture, which lasted a fortnight and
suddenly disappeared. The next year there was a second attack of contrae-
ture, at first hemiplegic, and then bilateral.  After two years patient improved
so much as to be able to walk about; then a relapse occurred after an hyster-
ical attack. Death by an intermittent disease. Post-mortem examination by
Bouchard showed sclerozis of both lateral columns of the spinal cord from
medulla downward. The carly history of case was taken by Briquet in 1850,
and completed by Charcot at the Salpétricre.

Coanrcor. Soc. méd. des hipitaux, stance du 25 janvier, 1865 ; in Gaz, heb-
dom., 1865, p. 109,

VI.—Female, ®t. 36. There were symptoms of sclerosis of various parts of
the spinal cord and medulla oblongata; bysterical attack. At time of report
patient still alive, She was the sister of two females affected with dissemi-
nated sclerosis of nervous centres.  From an early period she had had attacks
of convulsive hysteria, throwing herself about in bed, uitering menotonous
cries; the respiration reduced; apathy and seeming unconsciousness closing
the scene.  These attacks were usually brought on by emotional disturbances.

Friepreicn: Ucher degenerative Atrophie der spinalen Hinterstriinge.
Virchow's Archiv, 1863, Bd. xxvi., p. 301 et seq. Bd. xxvii,, p. 1. (Case of
Lisette Siiss.)

In the above six cases of organic disease of the spinal cord
the following hysterical symptoms were observed and noted :

PR
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Abnormal emotional tendency in all cases.

(Gteneral nervousness in cases L., IL, IIL

Tears and sobs upon slight provocation in case I
Tremulous variable phonation in ease L.

Disordered sensibility on the left side in eases I., IT.
Disordered sensibility in lower limbs in case IV.
Vomiting in case IL.

Temporary paralysis in case IV.

Contracture of limbs in case V.

Convulsive attacks in cases IL, V., VL

The commingling of these hysterical symptoms with the signs
of organie disease has caused each case to present a peculiar
problem to the examining physician. Sometimes the organic
disease was wholly overlooked. In Trousseau’s and Duchenne's
case (IV.) the diagnosis of hysterical paraplegia had been cor-
rectly made, and the seclerosis of the posterior columns of the
cord not suspected by the former celebrated clinician. Charcot’s
case (V.) is still* referred to by him as one of hysteria, in which a
lesion was found-—a view which I would suggest is the inver-
sion of the correct one. As regards my own cases, in Nos. L. and
IL., there were times when I was in much doubt as to whether
all the phenomena were not functional. It was not until altera-
tions of nutrition appeared in Eagles (I.) that T became firm in
my conviction that there was a spinal lesion. Her general ap-
pearance, manner, and speech, and the existence of many of her
symptoms upon the left side, made up a more strongly marked
picture of hysteria than I can give any idea of by words. In
Miss L.s case (II.) my faith in the significance of fulgurating
pains and coexistent 3d nerve palsy kept me right. Even after
I had made the diagnosis of sclerosis in this patient, the impres-
sion of the medical gentlemen who saw her was that she was
simply hysterical. TIn the ease which I have added since reading
this essay, Miss De P. (ITL) I made a grave mistake in diagno-
sis. T am glad to be able to publish this case as a guide for
other physicians.

From a study of these few cases, in the present state of our
knowledge of pathological physiology, it seems impossible to
point out any close genetic relations between the lesions found
and the hysterical symptoms observed. In support of the view

® Charcot : Legons sur les maladies du systéme nerveux, Paris, 1872-3, p. 516, 17.
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that there was merely a coincidence in these six cases, I would
adduce the following considerations : a. That the organic diseases
were various. Two patients had sclerosis of the posterior col-
umns of the cord; two (including case IIL not yet minutely
studied) disseminated sclerosis ; one sclerosis of the lateral col-
umns; and one extensive central myelitis. & That the number
of cases of disease of the spinal cord in the books and periodi-
eals I have been reading in several years is quite large, and
that these six cases form an insignificant minority. e A cer-
tain number of cases of fatal hysteria have been examined after
death, without any lesion of the central nervous system being
discovered.® -

After this conclusion of coincidence, I can only eall the atten-
tion of this society to one question connected with these cases,
viz., that of their bearing upon diagnosis. There are reasons
for believing that hysterical persons are sometimes treated for
organic diseases of the spinal cord, which exist only in the phy-
sician’s mind ; and the cases I have related show how possible
the converse error is when the hysterical symptoms are so
prominent as to prejudice the physician; and we may thus be
led to attempt severe and unsuceessful treatment, and to make a
false prognosis.

The only way in which we can hope to avoid these errors is by
having a clear understanding of what symptoms are hysterical,
either essentially so or by association in groups; and by being
prepared to appreciate and firmly believe in the true meaning
of eardinal symptoms of organic disease of the spinal cord ; as
the fulgurating pains and 3d nerve palsy of posterior spinal
selerosis, the paresis, ataxia, and peculiar speech of dissemi-
nated nodular sclerosis, the alterations of nutrition, and the ab-
normal muscular reactions to eleetricity in myelitis, ete. I
believe that in minute and exact analysis of symptoms and
symplom-groups lies our only safety.

CLASS .

Cases of Discase of the Brain.

*L—Mrs. R, 75. The subject of extensive arterial degeneration. On
September 16th, 1873, a left hemiplegia was quickly developed without loss

* L. Meyer : Ueber acule tidliche Hyslerie. Virchow's Archiv, 1856, p. 98,
Bd. ix.

it e s
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of C. There was complete anmsthesia also on left side of body. In the course
of three weeks there was no improvement in palsy, or anesthesia, contracture
appearing, and patient became very much depressed and careless of result ;
this melancholy being in striking contrast with her previous condition. No
improvement during winter. The general health remained remarkalily geod
the Licart and arteries showing signs of progressing disease. No fever. The
most striking symptoms were of an hysterical nature ; the patient erying like
a child for a moment, without any sufficient provocation. Upon the physician
saying ‘*Good morning,” this lady would burst into convulsive crying, with
enormous facial contortions—no tears, but moaning just like a child. Suddenly
the fit would pass off, the face become natural in an instant, and the patient
exelaim, in a provoked way, * Oh, what an old fool I am!” During the
short medieal vizit, in a few minutes, several such paroxysms would oeccur,
Besides, in the last few months of life there were great physical restlessness,
peevishness, loss of memory, hallucinations (eye and ear), and delusions,
Death toward end of May, 1874 ; no autopsy allowed. It should be added
that this lady had possessed remarkable intelleetual power, and unusual force
of will; that during the winter, often immediately after erying attacks, she
made very witty remarks, This lady was a patient of Dr. Wm. H. Draper, with
whom [ saw her. '

*IL—Midwife, w®t. 46. Left hemiplegia. Some prodromata in the shape
of vertigo last summer, and much headache. Sudden palsy of left side with-
out loss of C. When examined at the Epileptic and Paralytic Hospital,
Blackwell's Island, on January 30th, 1874: presents a complete left-sided
palsy, with marked anwmsthesia of left facc; great loss of sensibility in left
arm and leg; does not know where arm lies ; has beginning secondary con-

‘tracture. The intercostal muscles on the left side are much palsied; the

heart shows a faint apex systolic murmur; no gout or syphilis. In the
middle of February marked hallucination of sizht and hearing oceur.  Left
(palsied) palm 1.4° C. warmer than right. TIn March, April, May, and
since, patient is often very cmotional, though perfectly rational. DBursts into
tears with much facial contortion, saying she does not know why. Some
improvement in leg; none in arm, though sensibility is everywhere much
better.

#[IL—DMale, mt. 28. Left hemiplegia, from probable embolism of a cere-
bral artery. Came to Clinic for Diseases of the Nervous System at the
College of Physicians and Surgeons, where it was learned that eight weeks
before, when going to bed, he had a slight vertigo, with tingling in left
gide of tongue, and numbness, followed by loss of power in left limbs. No
loss of C. Was in bed three weeks, because of inability to walk. IHas
since improved steadily. Examination shows a common left-sided hemiple-
gia, with involvement of face and tongue. There is a basal systolic heart-
murmur. On June 13th, 1874, very much improvement is moted. During
examination the ]:}.[!,Ul'flll flushes, He states that sinee attaclk he has been
unduly emotional; when annoyed he has felt something rising from chest
into throat, preventing speech; has even wept o few times.

*IV.—Female, 28 ; married. General paresis, hysterical symptoms. In
June, 1873, began to complain of severe headache, universal, more severe on
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right side; not nocturnal, ocewrring in non-periodic paroxysms. Pain down
the spine. In July gradual failure of sight; some losg of memory; using
wrong words. Generalized weakness first noticed by friends during Decem-
ber. No delirium. Since June occasional trembling of hands. From the
first has had feeling of pins and needles in all ber limbs at extremities,
Has also had attacks of suffocation—something filling up her throat. Much
constipation and nausea. In last two months less headache. Examination
on November 11th, 1874 : patient so weak as to be hardly able to stand ; tot-
ters much and inclines a little to left side; speaks loudly and complains of
darkness of room. Speech clearly articulated and rational. Memory much
impaired; hands very weak; no facial palsy or muscular atrophy. Oph-
thalmoseope shows retinal vessels issuing from a uniformly red and velvety
ground ; choked disks. No anmsthezia, Very deaf on left side. Has been
very emotional at times, and now presents an hysterical manner. Has been
seen several times by Brown-Séquard, whe thinks that she has a brain tumor.

*V.—Male, wt. 18. Left hemi-chorea with paresis, 3d pair palsy on
right side; probable lesion of rizht erus cerebri; hysterical laughter. This
younz man had paresis of left arm gradually developed from May, 1873
In July the choreic movements first appeared. On December Gth, left arm,
leg and face are seat of rather afaxiform choreic movements; no palsy of
eye muscles. Toward middle of January, 1874, hebetude, greater choren,
ghght ptosis on right side. During late winter and spring progress in pare-
gis and 3d pair palsy ; hebetude, but no loss of memory. Often laughs
without cause, and finds great difficulty in stopping the laughter; more cor-
rectly, patient has, involuntarily, the special spasm of full langhter very
often, without the psychical clements. August, 1874, complete 3d pair palsy,
with left hemiplegia and chorea; at times some spasm in right arm; intel-
ligenee good.  Patient died in September, but no autopsy could be obtained.

VI.—Male, wt. 43. Left hemiplegia. When twenty-two years of age had
a chancre followed by secondary manifestations. Twelve years ago had an
attack of hemplegia, involving left side of face, and left limbs. The paral-
ysis came on slowly ; soon after a midday dinner he noticed that the leg
was weak.  In the course of an hour this became entirely paralyzed, and the
arm became enfeebled. At first, some improvement, none in last few years.
Examination (spring of 1874) shows a left hemiplegia without contracture,
except in face, where some muscles show some slight clonic spasms.  Since
a short time after the attack, has been easily excited, either to laughter or
tears; on which account he has been unable to go to church. Mind clear;
some impairment of memory.  Has atrophy of right optic disk.

Observation by Dr., T. A. McBripe, of New York.

VIL. —Male, wt. 39, Hysteria; left hemiplegin: semi-coma; thrombosis of
basilar artery. Patient had been weak and stupid for two years. A fortnight
before admission had vertigo and repeated attacks of a hysterical nature,
with sobs, and bursts of laughter. Five days before death developed left
hemiplegia, and passed into comatose state.

Joux W. OcLE, in Trans. of Path. Soc. of London, 1864, p. 14.

VIIL—Male, wt. 59. Left hemiplegia; speech presecved; much anmsthe-
sia of palsied limbs; impairment of sight and hearing on left side. In three
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months some periodical delusions. Is at times given to laughing in analmost
_insane way; after which there supervenes a strong tendency to weep. Death
in eleven months.

De Freury: Du dynamisme comparé des hémisphres cérébranx. Paris,
1873. Pp. 12, 84.

IX.— Female, @t. T4, Left hemiplegia; speech preserved; various.altera-
tions of sensibility (anmsthesia of left limbs, ear, and eye). When asked to
perform movements patient cries and sheds tears. Later hallucinations and
delusions. Death in nine months, with palsy of right side.

De FLeury: Op. cit.,, pp. 124, 5, obs. xii.

X.—Male, mt. 42. Right hemiplegia, with aphasia. Subsequently fre-
quent epileptic convulsions, which diminished in frequency later. Intellect
remained clear; partial recovery of limbs. *“In the early years of his infirm-
ities erying fits would often oceur, especially when meeting an old friend, and
no one near him to interpret, or when he would see the promotion of a class-
mate, or on recovering from an epileptic attack, the tears would flow in tor-
rents. . . . . . . Ontheother hand, a jest, an anccdote, or frolic of
any kind would excite such convulsive laughter that I have again and again
feared forhislife, from the evident determination to his head. . . . . .
While engzaged in any matter of interest his breathing becomes almost ster—
torous; his salivation is profuse.” . . . . .

Dr. B. W. McCrEaDY: To what degree are thr- intellectual facultics af-
fected in cases of Apoplexy and Hemiplegia? N. Y. Jowrnal of Medicine, 1ii.,
Sept., 1857, p. 203.

XI.—Male, wet. 60. Right hemiplegia and aphasia; intellect good. ** The
patient Wilcox weeps as often as the physician calls attention to his misfor-
tune. His face becomes as'mueh distorted as that of a weeping child, and
his tears flow freely.”

Dr. McCrEaDY: Op. cit., p. 221, and p. 246.

XIT.—Male, ®t. —. Double hemiplegia. Left side palsied first. While
paralyzed in left side only, and still able to speak (on first day), he was as
sound in mind as ever in his life; yet he wept frequently, with a child’s dis-
tortion of fuce. 3

Caze by Pror. A, CLArk in McCrEADY, op. cit., p. 236,

XIII.—Male, w@t. 58. General paresis—greater on left side. Symptoms of
organic cerebral disease, seneral paresis, epilepsy, speech much afiected, writing
searcely legible, intellect clear. *“He does not weep, but langhs immoder-
ately on every trifling oceasion. He scarcely smiles, but is seized with con-
vulsive, hysterical laughter.” . . . . . . “He takes frequent and
convulsive inspirations preparatory to uttering his words.” No autopsy.

Pror. A. CLank, in op. cit., p. 246.

XIV.—Female, mt. 52, Partial left hemiplegia, right hemiplegia of two
years' standing; palsied limbs rigid; absolute incapability of articulating
sounds. * Every effort of the patient ends only in unintelligible stammering,
interrupted by plentiful tears and sobs. Tears and sobs, such are the only
means of expression in her power, and she uses them largely, for it is enough
to feel her pulse or to speak to her to provoke an abundant flow of tears, a
purple color of the face, and convulsive action of the muscles of respiration;
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deglutition is embarrassed, and the patient makes us understand by gestures
with her left hand, that the phm'}'nx'acts with difficulty.” Intellect clear.
Autopsy showed softening of the pons Varolii.

CruveEILHIER, In Anat. pathol., liv. xxi., p. 8.

XV.—Female, ®t. 55. Four attacks of left and righi hemiplegia, with
great difficulty of articulation; nuderstanding preserved. She weeps when-
ever questioned. The autopsy showed a clot in the left hemisphere and cica-
trices in the right hemisphere and in the cerebellum.

CRUVEILHIER, op. cit., liv. xxxviii., p. 1.

XVI.—Female, ®t. 60. Left hemiplegia. An apoplectic attack in a sub-
jeet of supra-orbital migraine.  Although medical history is quite full,
hysteria is not mentioned as having been present in earlierlife. At beginning
of attack had, with paresis of left limbs, * wne succession sans wmotifs de pleurs
et de ris.” Death in twelve days dfter beginning of palsy, which, at the last,
involved also right limbs. Autopsy showed softening of corpora strinta, and
of centre of pons Varolii.

CRUVEILHIER, in LaLpEmaxp: Recherches sur Vencéphale, t. i, p. 101.
Paris, 1824,

Of the above sixteen subjects :

Nine were males (IT1., V., V1., VIL, VIIL, X., XI,, XTII., XTIL.).

Seven were females (L, IT., IV., IX,, XIV., XV., XVL).

The paralysis was distr 1lmted as fDI]IDWS :

Right hemiplegia, two ecases (X., XL).

Left hemiplegia, nine cases (L, II., ITL, V., VL., VIL, VIIL,
IX., XVL)

Double hemiplegia, five cases (IV., XIL, XIIT., XTV., XV.).

Consequently fourteen out of sixteen patients had hemiplegia
on the left side.

The hysterieal symptoms present were not very various,

Undue emotions (tears and sobs) in fifteen cases.

Irrepressible langhter in five eases (V., VI., VIL, 1FFIII., X.)

Anesthesia of left side of body in four eases (L., IT., VIIL, IK.}.

Globus hystericus in two eases (ITL, IV.).

The lesions of the brain were determined by post-mortem
examination only in a few instances.

The following table represents the pathological diagnosis :

Hemorrhage in both hemispheres, one ease (XV.).

Unknown G % two cases (XIL, XIIL..
Probable embolism of right cerebral artery, one case (IIL).
i thrombosis of ] one case (VL)

Unknown in left hemisphere, two cases (X., XT.).
2 right b four cases (L., IL., VIIL, IX.).
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Thrombosis of basilar artery, one (VIL).
Softening of pons Varolii, one case (XIV.).
i pons and corpora striata, one case (XVL).
Probable cerebral tumor, cne case (IV.).
Disease of right crus cerebri, one ease (V.).

Emotional symptoms were present in fourteen cases of left
hemiplegia, and in two cases of right hemiplegia. This dispro-
portion is enormous, considering that the records of many
authors have been diligently searched for cases. I think that we
may conclude that patients with right hemiplegia (who so often
lose their speech), hardly ever lose control over their emotions ;
while the subjects of left hemiplegia often do. Right hemiple-
gics are comparatively cheerful ; left hemiplegics are depressed
and prone to weep. I am led by my recent experience to be-
lieve that this law will be brought into much greater prominence
by future statistics.

The question of difficulty in diagnosis which oceupied us while
discussing the spinal cases, seems to me of minor importance in
cerebral cases. Two of the sixteen cases are worthy of remark
in this connection. In one instance (case XVL) the paralytic
attack was preceded by a well marked fit of hysterical weeping ;
in another instance (case IV.) the exact diagnosis remained un-
certain until the existence of organie brain disease (tumor?) was
made sure by finding well-defined choked optic disks.

The thoughts which have arisen in my mind in conneetion with
these relate to three points.

@. The possible parallelism between cases of hemiplegia from
organic brain dis=ase accompanied by hysterical symptoms, and
typieal hysteria.

b. The pathological phlysiology of some of the symptoms
studied above, such as loss of control over the emotions, hemi-
plegia, and hemi-anmesthesia.

¢. The new question of difference between the two cerebral
hemispheres, in their functions and morbid susceptibility.

a. I have already, at the beginning of this essay, laid the
foundations for comparing hysteria and the effects of certain
cerebral diseases,

1. In typical hysteria the emotional symptoms are the most
common, and according to many authors the most character-
istie,
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In all the cases of cerebral disease above related there were
undue emotional manifestations, or emotional movements not
duly controlled.

2. In typical hysteria many of the objective phenomena are
almost always shown on the left side of the body; and we may
consequently feel sure that in these cases the right hemisphere
is disordered.

In nearly all of the above sixteen cases the right hemisphere
was the seat of organic disease, and the symptoms were upon
the left side of the body.

b. The genesis of symptoms in cases of organic disease and of
funetional hysterie disturbance. Adopting as I do, with some res-
ervations, Brown-Séquard’s new hypothesis, that eerebral lesions
produce the symptoms which point ont their existence, not by
destroying organs in the brain, but by setting up irritations which
arrest (inhibit) the funections of other parts of the encephalon,
I find no difficulty in understanding why the same symptoms
may exist without as well as with a brain lesion. In typieal
hysteria the functions of parts of the encephalon included in the
right hemisphere, or in physiological relation with it, are
inhibited by a peripheral irritation, starting {rom a diseased or
disordered sexual apparatus, or other part; and, in case of
organic cerebral disease, the same inhibitory action is produced.
In both kinds of eases we may have loss of rational control over
the emotions, loss of voluntary power over one half of the body,
and loss of sensibility in the same part.

In cases of hemi-anmesthesia due to lesions in the neighbor-
hood of the thalami optici (Tirck,* Charcot 1), the explanation
is, I think, the sama—that a lesion in this particular locality is
more likely to inhibit the functions of the (sub-cerebral?) cen-
tres for perception of sensitive impressions than lesions of any
other part. I have long believed with Brown-Séquard, that it is
just so in the case of aphasia: We are forced by cases to deny
the existence of an organ of speech in any convolution, yet are
equally obliged by statisties to admit that a lesion of the pos-
terior part of the left third frontal convolution, and immediately
subjacent parts, is much more certain to inhibit the complex
cerebral funetions which co-operate to form articulate language,
than any other cerebral lesion. '

* Sit zfmg der K. K. Akad. der Wissenschalten zu Wien, 1839,

$ Op. cit., p. 271 et seq.
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e. I may be pardoned for adding a short review of what seems
well established concerning the different resulis of lesions of
either cerebral hemisphere. After the great advance caused by
the numerous publications upon aphasia, Brown-Scéquard pur-
sned the inguiry. In 1870% he communicated his conclusions
to the Biological Society of Paris. He found that after lesions
of either hemisphere the following symptoms predominated.

Left Hemisphere. HRight Hemisphere.
Eschars.

(Edema.
Palsy of sphineters.
Aphasia. More fever.
Palsy of organs of articulation. Greater mortality.
Pulmonary congestions.
More frequent deviations of
eyeballs in coma.
Greater palsy.

The last three characters of left hemiplegia were added to the
list in 1871.+ He and Charcot also noticed, but did not publish,
that when the right hemisphere was injured there was more
emotional disturbanee, and that of a depressed kind.

My, Callender,] in his remarkable papers on brain shocks, no-
ticed the difference in the effect of lesions of either hemisphere,
and expressed himself as follows in his second conclusion :

“2. The rapidly fatal results of bleeding into the right hemi-
sphere outside the thalamus and corpus striatum, as compared
with bleeding into the corresponding parts on the left side.”

Recently, De Fleury§ has pursued the same inguiry with
similar and more striking results. He adds to the above table,
that sensibility is more often and more ileeljly impaired when
the right hemisphere is diseased.

To sum up : Lesions of the right hemisphere give us

Moze frequent and greater anmsthesia,
Greater palsy.

o = e —

*C. R. de la Soc. de Biologie, 1870, pp. 27, 96, 116.
t C. R. de la Soc. de Biologie, 1871, p. 96.
¥ Anatomy of Brain Shocks, in St. Bartholomew’s Hospital Reports, iii., p. 415 ;
Wy P 2.
§ Du dynamisme comparé des hémisphéres cérébraux. Paris, 1873
L
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|' Optic neuritis (Jackson).
| Eschars.
Greater alterations of nutrition. | (Edema.
Pulmonary congestion.
1 Fever.

Palsy of sphincters.

Hysterical symptoms (emotional).
Lesions of the left hemisphere give us:

Less palsy and anmsthesia.

Aphasia. :

Palsy of organs of articulation.

The general conclusions of this essay are :

First: I Lhave brought forward facts to show that many hys-
terical symptoms may occur in diseases of the spinal cord and
 brain.

Second : That in diseases of the spinal cord these symptoms
appear merely as a matter of coincidence.

Third : That in cases of cerebral disease the hysterical symp-
toms have a deeper significance, being in relation to the hemi-
sphere injured.

Nore.— Now. 1sf, 1874.—During the past summer and fall there
have appeared in the Lancet a series of excellent clinical lectures
by H. Charlton Bastian, on the common forms of paralysis from
brain disease. In Lecture V., part 2 (Lancet of Sept. 26, 1874,
pp- 440, 441), the author refers at length to the subject of differ-
ence of symptoms when either cerebral hemisphere is injured.



SYPHILITIC AND SIMPLE PACHYMENINGITIS.*

I PRESENT to-night a section of the diseased dura mater pre-
sented at the previous meeting by Dr. A. H. Smith, in order to
prove not only that the diagnosis of gummy tumor was correct,
but to exhibit some of the microscopic characters of the growth.
I present also a second specimen, likewise a section of the
dura mater, the lesions of which were simply inflammatory in
character. Tt was removed from a gentleman of Texas who had
been sent to me by Dr. Hadden, on account of persistent head-
ache. Five weeks before that time the patient had been ex-
posed to a very hot sun, and although not suffering from any of
the symptoms of sun-stroke at the time, he subsequently was
attacked with headache, from which he never entirely recovered.
The headache was first seated in front, about the median line,
over the region of the anterior fontanelle. It gradually extended
backward in asymmetrical fashion, until it ultimately became
seated in the occiput and back of the neck. His pulse was 55,
and regular. He was examined very carefully, and nothing was
found upon which organic disease of the brain could be based,
and for the want of a better name the malady was called con-
gestive headache. The patient went to the country, and, return-
ing again in the fall, died.

I did not see him at the time, but had been informed that he
had died comatose. There had been no difficulty of deglutition
at any time, nor paralysis of any kind.

Dr. Clymer, who had seen the ease in consultation, was re-
ported as non-committal in regard to a diagnosis.

The autopsy was made by Dr. Hadden, and showed a large
clot over the convexities of both hemispheres on the external
surface of the dura mater, and enveloped between it and another
membrane of new formation. This latter was formed originally
as the result of inflammation, was embryonic in character, and

—— B

* A specimen presented to the New York 'Pntlmlagirai Society, Feb, Oth, 1876,
Reprinted [rom the N, Y. Medical Record, March 4, 1876.







A CLINICAL CONTRIBUTION TO THE STUDY OF POST-
PARALYTIC CHOREA.*

Having had the opportunity of observing two well-marked
instances of this remarkable symptom-group, and as I am able
to bring forward one of the patients, I make bold to call the
attention of the Association to the subject. Before reciting the
cases, it may not be amiss to say a few words on the growth of
our knowledge of the subject. Although the symptom-group
had been observed a number of years ago by various physicians,
yet it was our distinguished Fellow, Dr. Weir Mitchell, who
first called special attention to it, and gave it a name, in 1874 ;
but already in 1873, Professor Charcot, of Paris, had quite well
deseribed the movements, and indicated their association with
hemi-anwesthesia. I would here beg to call attention to the fact
that the description of the symptoms in my first ease was written
in December, 1873. Recently M. Charcot has written specially
upon “ post-hemiplegic™ chorea in its relations to hemi-anmes-
thesia,§ and has expressed the opinion that both these symp-
toms are caused by lesions situated at the outer and posterior
borders of the optic thalamus, or in the posterior expansion of
the corona radiata. Last year)| Dr. W. R. Gowers read to the
Royal Medieal and Chirurgical Society an elaborate essay based
upon a number of cases showing various degrees of post-par-
alytic inco-ordination, ineluding athetosis, athetoid movements,
and post-hemiplegic chorea.

A good description of a remarkable ease of this condition, also
coincident with hemi-ansesthesia, will be found in M. Scheepler’s
Paris thesis.|

* Reprinted from the Transactions of the American Neurological Association,
vol, ii., 1877.

4+ Post-Paralytic Chorea. “American Journal of the Med. Sei., Oct., 1874, p. 342,

1 Lecons sur les maladies du systéme nerveux, t. i, p. 270.

& Legong, cte., 4=0 fascicule, Paris, 1877, p. 320.

| On Athetosis and Post-hemiplegic Disorders of Movements. The Lancef, 1876,
vol i, p. 709,

1 Considérations sur un cas d’hémianesthésic avee mouvements ataxigues, suc-
cédant & une hémiplégie du méme c6té. Thdse de Paris, 1876.
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I now pass on to relate the eases which have come under my
observation. .

Case IL.—H. H. H., aged eighteen years ; by occupation a clerk, and a
native of this country, was referred to me by Dr. Fisher, December 6, 1873.

e was a fairly developed boy, with apparent good general health. He had
been well until last April, when he began to suffer from diffused headache,
more temporal, but not one-sided. One day in May he went down fo his
office feeling as well as usual, and began his work with full use of all his
limbs. About 11 o'clock a.. was writing, leaning on the desk, the left arm
thrown forward and its fingers steadying the paper. He got up to cross the
room with a book in his left hand, but the book fell to the floor, and he then
first became aware that his left arm was weak. There were at the time no
subjective or sensory symptoms, cerebral or peripheral. The ler was not in
any way affected.. He was able, thongh awkwardly, to feed himself at dinner
that evening.

The paresis gradually inereased until the middle of July, and since that
time there has not been much change.

Shortly after the attack, within a few days, patient noticed numbness of
the left hand and forenrm, and this has somewhat inereased.

In the early part of July convulsive movements began in the left hand, and
have since become greater in force, and have extended to other parts of the
left side. The left leg began to twitch and grow weak also in the first part
of July, and since October slight twitching has appeared in the lower part of
the left side of the face. Lately sight has become impaired, but hearing is
preserved.

There have never been any sympioms on the right side. He has never had
any epileptic or epileptiform seizures. Memory has somewhat failed.

In the middle of July there appeared double vision, which gradually passed
away. At the same time he had severe bi-temporal headache with nausea,
lasting one week. The latter symptom never recurred, and it was probably
caused by diplopia. No rectal or vesieal symptoms.  No dysphagia.

Exavxarion reveals left hemiplegia with peeuliar spasmodic movements
of the palsied parts. The left arm and leg exccute all movements, though
feebly and awkwardly. The dynamometer shows a strength of 307 in the
right hand and 10° in the left; can barely stand on left foot alone; no evi-
dent facial paralysis; tongue points a little to the left. There iz now no
twitching in the face. The left pupil is a trifle larger than the right; both
are active. The upl1t1mh\msuupﬁ shows both optic disks congested, their out-
lines Dlurred, and traces of exudation along the blood-vessels. There is no
evident palsy of any muscle about the eyes, though the eyes converge abnor-
mally. Fields of vision not impaired.

There are strong chereiform (this is the word used in notes made at the time
of first seeing patient—1873) movements in the left arm, shoulder, and leg.
These parts are constantly agitated during waking hours, but quiet during
sleep. The arm is more or less rigid, and its various parts perform large oscil-
lations. The movement is increased by emotion or by the attempt to perform
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voluntary acts; he cannot carry a glass to his lips. Eyes bLeing closed, lie
can, after groping a little, place fore-finger on tip of nose. There is, how-
ever, a marked ataxiform element in the spasm. The muscles of the shoulder
and the trapezius are involved, but not the museles of the trunk and neck.

Sensibility (to contact and pain) is slightly impaired in fingers and hands;
the points of the westhesiometer must be separated from 3 to 5 mm. to be dis-
tinguished on the finger-tips. -

Janwary 20k, 1874.—Chorea is as before. There is much hebetude. On
the right side there is marked ptosis with weakness of the internal rectus
(palsy of third nerve).

We now have a form of erossed paralysis, i.e., third nerve on the right
side, body on the left. The right crus cerebri is probably involved in lesion.

January 28th.—Greater evidence of palsy of third nerv® on right side;
more chorea in left limbs; left side of face paralyzed; speech thick, saliva
escaping from the mouth. There is marked anwmsthesia in range of left supra-
orbital nerve. Bister states that he has frequent partial syncopal attacks
without spasm or loss of consciousness. TIs this petit-mal?

Mareh 1st.—Much as before, but weaker. While speaking has spasm in
left side of face which simulates involuntary laughter.

This patient died during March without presenting any new
- symptoms, and I was unable to make an autopsy.

Judging by the symptoms, the lesion must have been placed
just above the motor tract of the right crus cerebri, acting upon
it by pressure.

It is probable that the lesion was hemorrhage with subsequent
inflammation about the clot, though it may have been a tumor.
I am in doubt on this point, becanse I am not disposed to at-
tach muech value to the ophthalmoscopic examination which I
made. The certain diagnosis of neuro-retinitis would, of course,
have strengthened the probability of there being a tumor in the
locality indicated.

Case IL.—J. P, aged 26, a clerk, was referred to me by Prof. Edward Cur-
tis, on May 24th, 1877.

I learned that this young man had been well up io April 16, 1876, when he
had, in the strect, an attack of right hemiplegia. Ile did not fall down; was
able to walk with help to a street ear, yet knew nothing of what afterward
occurred until the next day. This was either late loss of consciousness, or
amnesia.

On the next day speech was much affected, he could not reeall names and
addresses of persons ; his right arm was powerless, and there was much numb-
nesz of the right check and arm. “Could only see with inner half of right
eye.” Right leg weak. In a day or two speech improved.

In three weeks he walked well, but the arm did not regain its strength for
three months,
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During this period of improvement irregular movements appeared in the
right arm, and have persisted. No jerking in face, leg, or on the left side of
the body. Imperfect vision persisted. The numbness continued marked in
toes, finger-tips, cheek, and tongue, on the right side. The numbness on
the right side of face and tongue never quite reached the median line.

In August (four months after attack of paralysis) had an epileptiform
spasnr, followed by loss of consciousness lasting until the ensuing morning.

In April, 1877, had a second epileptiform attack. At times feels queerly
in hiz head, *““as if a spasm was coming on.” Has not suffered from head-
ache or dizziness.

Inquiries into patient’s past history show that six or seven years ago he had
several chaneres, which did not heal for three months. Had no buboes.
Never had any dtuptions, strictly speaking; but his legs ‘‘uleerated,” and he
has since frequently suffered from ulecerated sore throat. At no time any
osteocopic pains. Sight was good until after attack of paralysis. Memory is
a little impaired.

Examixatios.—Patient’s speech is imperfect, a sort of aphasic stammer-
ing. It would appear that he has always had a somewhat similar defect.
The right leg has almost perfectly recovered, but the right hand is not quite
as strong as the left, and presents curious abnormalities of movements. The
dynamometer test shows for the right hand 18°-22° ; for the left 28° and 28°.

The peculiar movements are of two sorts :

1. While the patient is seated quietly, with his hand resting on his thigh,
it (the hand)may be seen to be agitated by slight rhythmical movements of the
type obzerved in paralysis agitans. These are not truly constant, but scem to
be provoked by observation or by the patient’s own watehing of the hand.

2. During attempted use of the extremity, an ataxiform movement is de-
veloped ; or, more properly speaking, a movement compounded of the want
of combined and harmonious action of large museular groups which is char-
acteristic of the ataxic movement, and of the totally irregular and capricious
muscular contractions which constitute the choreic type. On the whole the
movement is more like that of ataxia ; 4., more or less regularly oscillatory.

The right leg is not the seat of any tremor, ataxia, or chorea ; and the left
side of the body shows none.

There is no marked facial palsy, but the right naso-labial crease is less dis-
tinet than the left. The tongue deviates a little to the right. These points
make it probable that the paralytic attack in April, 1876, was one of common
typical hemiplegia.

There exists a degree of right hemi-anmsthesia. To slightest contact, ac-
cording to patient’s positive statement, the anwmsthetic district of the face
begins at a point 1 cent. to the right of the median line. The msthesiometer
and the simple contact test show slight loss of sensibility on the right side of
the face, On the finger-tips the points of the msthesiometer cannot be distin-
guished at a less distance apart than from 5 to 8 mm. on the right side, while
on the left they are distinguished at 3 mm. Pricking is well felt.

The fault in vision is in the shape of incomplete hemiopia ; the right tem-
poral and the left nasal halves of the fields being obscured, as shown in
the cut.

E————
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RIGHT EYE. LEFT EYE.

The pupils are equal and normal ; the ocular muscles act well ; and the
ophthalmoscope shows no lesion which I can appreciaté

A careful examination of the throat does not reveal any cicatrices, The
heart is normal.

My diagnosis was slight cerebral hemorrhage just outside the
left thalamus opticus. Yet I was unwilling not to give the pa-
tient the benefit of the doubt that syphilis had led to arterial
disease and rupture, though the history was not one that pointed
to the existence of syphilis at any time. Yet how often are
serious syphilitic nervous lesions developed after equally or
more incomplete chains of evidence? Consequently I have given
this patient mercury internally, and have brought about a degree
of salivation.®

REmarks.—These cases are strongly in support of M. Charcot’s
proposition. In the first place, we observe in both the co-exist-
ence of hemiplegia, hemi-anmsthesia, and choreiform movements.
In ease L, a positive symptom, palsy of ceulo-motorius nerve,
points to a lesion near the crus cerebri—probably just above it.
In the second, there is a strong probability that the lesion is not
far from the same part—near the thalamus opticus.

In my second case, the oceurrence of hemiopia is of great inter-
est, becanse it will be remembered that Prof. Charcot has re-
cently t denied that a lesion of the hemisphere could produce
hemiopia. In the absence of a post-mortem examination, T
would not be understood as claiming that the case positively
contradicts M. Charcot’s statement ; yet it must be admitted, 1
think, that there is no probability that there was in this case a
second lesion affecting one of the optic tracts.

# July 1, 1877.—I may now add that salivation, followed by the administration
of iodide of potassium in doses of 12. a day, made no change whatever in this pa-
tient’s symptoms. I have now advised him to cease treatment, and hope for spon-
taneons improvement.

t Legons sur les localisations dans les maladies du cerveau, Paris, 1876, p. 126.




CONTRIBUTION TO THE STUDY OF LOCALIZED
CEREBRAL LESIONS.*

IT has fallen to my lot to observe during life and to examine
after death a number of eases in which localized cerebral lesions
gave rise to definite peripheral symptoms, and it has appeared
to me that these cases might profitably be studied in the light
of recent experimental and pathological researches upon the
functions of the brain. In other words, I shall endeavor to de-
termine the bearing of these cases upon the recent hypothesis
of the localization of funetions in the cortex of the brain.

T shall divide my cases into three categories: Ist. Cases in
which localized lesions gave rise to Aphasia. 2d. Cases in
which loecalized lesions gave rise te Paralysis. B8d. Cases in
which localized lesions gave rise to Spasm.

PART 1.

CASES IN WHICH A MORE OR LESS LIMITED CEREERAL LESION
A PRODUCED APHASIA.

CaseE L—Cerebral softening from arterial degeneration ; aphasia
and right hemiplegia. -

A woman, aged seventy-five years, was admitted to the Epileptic and Par-
alytic Hospital on Blackwell’s Island, January 17th, 1873. The history of
the case is very meagre, and only states that when attacked she screamed,
threw up her hands, and became insensible, On recovering from insensi-
bility it was found that she had completely lost speech, and was paralyzed in
the right side, face, and limbs. No mention is made of the state of sensibil-
ity; but, as T am in the habit of always looking for hemi-anmsthesia, T feel
gure that the case was one of common hemiplegia. Talso feel very positive
that during the six months of the patient’s stay ipn my ward she greatly
regained voluntary power on the right side, being able to take a few steps
alone, and to move her arm quite freely. Aphasia, however, remained com-
plete. -

The patient died on July 12th, 1873, and careful notes werc made at the

# Reprinted from the Transactions of the American Neurological Association,
vol. ii., 1877.
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time of the post-mortem examination on the 13th. I reproduce only those
relating to the state of the brain, making, however, the preliminary state-
ment that the valves of the heart were free from disease.

Dura mater not abnormally adherent to the skull, and healthy at base.
Moderate sub-arachnoid effusion at the top of the brain, and a great deal at
its base.

Both anterior lobes have undergone more or less atrophy. The convolu-
tions of the left parictal lobe, beginning at a point an inch and a half from
the median line, bulge and form a soft and yellowish tumor. The pale yel-
lowish color of the affected econvolutions is in marked contrast with the
injected appearance of the rest of the brain, Over these diseased convolu-
tions there is more sub-arachnoid effusion than elsewhere. After removal

FIG. [,—PROFILE OF LEFT HEMISFAERE. FIGS. 2 AND 3 TRANSVERSE HORIZONTAL SECTIONS OF
SAME SHOWING EXTENZIVE RAMOLLIZREMENT.

of the brain, and escape of the greater part of the serum, the left parietal
lobe appears sunken, and there results an appearance like a loss of substance
as large as a small walnut. The basilar and other large arteries of the circle
of Willis are open, and nearly free from changes.

Careful inspection shows no externally visible lesion in the left frontal lobe,
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its third convolution, and the island of Reii. The depression in the parietal
lobe mensures six and a half cent. square, involving all of the lobe except
the part lying next to the great longitudinal fissure.

Two small old lesions are found in the right hemisphere, one lying at the
external margin of the extra-ventricular nuclens of the corpus striatum, just
behind the island of Reil; the other in the posterior part of the same (lentic-
ular) nueleus,  Both are small eavitics, the size of large beans,

The following is atranseript of notes which I made upon the state of the
left hemisphere. T was very carcful in studying the limits of the rameltisse-
ment, because at first sight the case seemed to be one opposed to Broca's
hypothesis of aphasia.  The extent of the lesion was studied, after hardening
for a few days in a solution of bichromate of potassa, by means of transverse
horizental sections, and tracings maie on transfer paper upon each section
by Mr. Georse Wright. Each tracing was afterwards carefully reduced and
drawn to a seale, with a sketeh of the appearance of the unsliced hemisphere.
This last drawing, Fig. 1, shows that the greatest destruction of tissue has
taken place in the parietal lobe proper. Posteriorly and inferiorly a degree
of degeneration of the convolutions may be traced almost to the confines of
the occipital and sphenoidal lobes; while anteriorly, after having destroyed
in great part the ascending frontal convolution, it extends over a portion of
the second frontal gyrus.

Seetions were made through the hemisphere in the planes indicated by
lines in Fig. 1, and the morbid appearances seen on each section, were
aceurately traced on paper. Fig. 2 shows that the atrophy has destroyed a
large part of the upper posterior part of the hemisphere.  Fig. 3 demonstrates
that the hinder part of the third frontal convolution is likewise involved.

By this method of examination the case is restored to the category of
common cases of aphasia, viz., those supporting Broca's iy pothesis.

Remarks.—I consider this case as doubly instruetive.

First, in o positive manner, as showing that a superficial degen-
eration of the cortex of the brain (involving Broeca’s centre for
speech) may produce aphasia of the most complete kind.

Second, negatively; because, in spite of the destruction of gray
matter in the regions which Ferrier makes out to include nearly
all the motor centres for the face, arm, and leg, a great degree of
voluntary power was regained by the patient in a few months.
Hence it would appear that other parts of the injured hemi-
sphere had acquired controlling power over the limbs of the
opposite side.

Case IL—Embolisin of the left middle cevebral avtery ; softening of
the brain ; aphasia, and vight hemiplegia.

Mrs. G., seen in consultation with Dr. William Pierson, jr., of Orange,
N. I., on May 8th, 1877. With the exception of a badly acting heart and a
tendency to gout, Mrs. G, enjoyed fair health and had three children up to
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1875. Late in November of that year she had a moderately severe miscarriagoe,
On December Tth, at 7.30 r.a, experienced a sudden attack of common hemi-
plégia on the left side, without loss of consciousness. Speech was much
impaired by defeet in articulation. The palsy passed away rapidly, though
she dragged lher left foot for some days. Power of articulation slowly
regained.  Patient’s husband is an unvsually well-informed  gentleman, and
states that trouble in specch was surely not aphasiform. There remained a
want of proper action of muscles of throat and larynx ; patient not knowing
how to pitch her voice afterward.

On January 13th, 1876, a second attack of left hemiplegia occurred.
Conscionsness was lost for n moment. Left leg but not left arm palsied.  All
symptoms, except a degree of cxeitement, passed off the next day, after a
long sleep.

On April 1st, at 1 a.on, had a first epileptic fit while asleep; had full spasm,
slight frothing at mouth, loss of consciousness, stertorous breathing, and a
heavy terminal slumber,  On April 20th, second fit ; falling like a shot to the
floor. Has had a few attacks since; only two, however, since last August.
One was two weeks ago,

Present paralytie attack occurred twelve days ago. On April 26th, came
down stairs, and in a few minutes was found fumbling a door-knob.  With-
out apoplectic symptoms, complete right hemiplegia and aphasia were de-
veloped.  Possibly a little return of voluntary movement has taken place in
the right limbs. No return of speech. Indeed, the aphasia has been so
absolute, that even sign language has been lost, and patient’s friends have
thought her deprived of her faculties, though she has been conscious at all
times. There has been no retention of urine, no tendency to bed-sore. Food
has hardly been taken, and patient’s respirations have been extraordinarily
frequent.

Examination shows complete right hemiplegia, with marked loss of sensi-
bility in the paralyzed limbs. The face is hardly distorted. Absence of
spoken and gesture language ns above, hut patient looks intelligent. Pupils
very wide, but equal. * Breathing very rapid, 50 or 60 inthe minute. Pulse
slightly irregular, beating about 90 in the minute. The heart is enlarged,
apex in sixth intercostal; eardiac sound can be heara away from the patient,
as far as two feet. No distinet murmur ean be heard, but the heart sounds
arc completely reduplicated. Oral temperature 37.53° C. No sensibility to
pinching on the right side, and only slight on left; but this may be owing to
rapid respiration. There is a marked tendency to turn eyeballs to the left,
away from the paralyzed side. Lungs are free from deposit or congestion;
the optic disks are normal.

I learn that Mrs. G. has had pains in the small joints, with atrophy of mus-
cles of the hand, and, in the last few years, gouty knees. From childhood she
has had a curious affection of the heart, characterized by dyspnowea, hard beat-
ing of the organ, and by transmission of its sound to o distance from the
bady of two to four feet. My diagnosis was embolism of varions arteries in
Lioth ht-_nliqlhci'fs; the last attack being due to blocking of a branch, or
branches. of the left Sylvian artery, and consequent softening of (probably)
the third frontal and the ascending frontal convolutions.
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In spite of an attempt at supporting treatment, Mrs. G. died on May 11th.

For notes of the post-mortem examination, made on the same day, six hours
after death, I am indebted to Dr. Pierson. _

“The membranes and sinuses of the brain were normal. The surface of
the third frontal convolution of the right side was yellow in color, with a
tough, elastic feel. This lesion, cxtending through the gray matter, was
about 3. cent. square and .5 centimeter in thickness. The same change was
also found, but to a less extent, in the same part on the left side. The left
middle cercbral artery was plugged by an embolus at a point 1.25 centm.

LEFT

CASE 1I.—SOFTENING IN BOTH HEMISPHERES; TN CONSEQUENCE OF EMBOLISM.

from its origin. A spot of cerebral tissue, about the size of aquarter of a dollar
(3 centm. in diameter), supplied by this artery, was in a softened state; it was
yellow, tinged with red, broken down, and of semi-fluid consistence. The
situation of this lesion was external and posterior to the anterior cornu of the
left lateral ventricle, and corresponded to that part of the third frontal con-
volution which is known as the island of Reil. The softening was confined
to the white substance, and did mot implicate the surface. The rest of
the encephalon was normal. i

“ The heart was mueh diseased.  The mitral valves were much thickened,
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. and nodules of atheroma could be felt at various points. The two leaves of
the valve were joined together, constricting the auriculo-ventricular opening
to such an extent that it would not admit the end of the finger ; there was
stenosis and insufficiency.”

Unfortunately the brain was not preserved for more minute examination,
g0 that the existence of microscopic changes in the rest of the territory sup-
plied by the left Sylvian artery remains o matter for speculation,

The notes and the plugged artery were brought to me by a student of Dr.
Piersom, and I asked him to mark out for me on plates in Ecker’s and Luy's
books the location of lesions. The accompanying diagrams are construeted
faithfully after this gentleman’s indications, and Dr. Pierson’s corrections,

Remanrgs.—The complete aphasia in this ease was undoubtedly
due to lesion of the third convolution and of the anterior folds
of the island of Reil. We have in this case an addition to the
large list of cases supporting Broca's hypothesis. It is remark-
able that such ¢omplete hemiplegia should have existed without
apparent lesion of those parts which are more directly connected
with the movements of the arm and leg, viz., the ascending fron-
tal and parietal convolutions. These convolutions are supplied
by the artery which was plugged, and it is very probable that
mieroscopic study would have shown them to be full of granular
bodies. They may have been saved from gross softening by an
unusually free anastomosis between the final branches of the
plugged Sylvian artery and other arteries in the same hemi-
sphere. It is also possible that a part of the hemiplegia was due
to pressure upon and anmia of parts adjacent to the softened
spot; and that, had the patient survived, the paralysis would
have disappeared in a few weeks.

Another interesting featurc of the case lies in the conneection
between the very loealized lesion in the right hemisphere and
the first attack of hemiplegia. This attack, it will be remem-
bered, was characterized by slight and transitory paralysis of
the limbs, and by very great defect in articulation. Indeed, it
is said that the patient never recovered the full use of her voeal
organs. From this we might be led to infer that the funetion
of the third frontal convolution on the right side in right-
handed human beings is intimately connected with the muscles
governing the movements of articulation and phonation.

Case TIT.—Chronic meningitis almost Wmited to the posterior part
of the third left frontal convolution ; extensive central cerebral sofien-
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ing ; epilepsy, chronic aphasia of varying degiree, right hemiplegia ;
death in status epileplicus,

A male, nge forty-seven years, was admitted to the Connecticut General
Hospital for the Insane, at Middletown, on November 29th, 1873.

For a full account of the case and for the post-mortem examination T am
indebted to my friends Drs, A. M. Shew and W. B. Hallock, medical officers
of the hospital.

The patient was sent to the hospital because of *‘dementia.” Tt was
learned from his wife that he had had three *‘apoplectic " attacks. The first
occurred in April, 1873, and consisted in loss of consciousness and general
Ispasm. After this he had at short intervals some few slight *‘ spasms.” In
July had a second severc attack of same kind as the first, followed by slight
hemiplegia. Three weeks later had a third seizure, after which he was in a
gtate of delirions mania, which still continues.

On admission, mind is in dementia, the pupils are very small, articulation
good, the tongue protrudes straight, and the only palsy apparent is in right
lower limb, At times is violent and has insomnia. Speech very incoherent.
In December it is noted that palsy is less, but that legs are not well co-ordi-
nated. and that hands tremble.

In middle of January, 1874, patient is calmer, and more rational, but
speech is imperfect. ** He talks plainer, seems to have ideas, but has for-
gotten words.” Aphasia. .

Feb, 17th.—At two o'clock p.a. had an epileptie attack, with paralysis of
right side ; tongue deviating to -the right. Four other spasms in three-
quarters of an hour ; each characterized by usunal symptoms, foaming at
mouth, stertor, upturned eyeballs.

Marek Gth,—Ts up and about the ward. Is more coherent than for some
time. THallueinations of sight in the night.

Marek 30th.—TIs discharged improved. For some time past the difficulty
in speech has taken the form of amnesia, and his writing has shown the same
characteristies.

Re-admitted June 28th, 1874,  Aphasia still present, and he seems to ap-
preciate the trouble. I like that fountain I drink from three times a week,™
meaning I like that medicine I take three times a day. He knows that he
calls things by wrong names and is thercby irritated. ‘I wish you would
sell me,” meaning bleed me.  “* Oh, T can’t talk.”

July 26¢h. —Yesterday and last night had fen attacks of an apoplectiform
character, without paralysis. These must have been epileptic seizures,

Sept. 29th.—Rose as usual, made up his bed niccly, At table was unable
to grasp knife and fork. In twenty minutes complained of bad smell and
dim vision, then had a general convulsion. Had ten attacks in the course of
an hour. There was foam at the mouth, and more twitching on the right
side of the body. In a few days was up again. ’

Oct, 20th.—Three epileptic attacks in a few minutes, This is the third
time that patient has had prodromata, consisting of nervousness, a slight de-
gree of paralysis of right side; has gone to his room and made signs that he
was ill.
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Oct, 21st.—No paralysis after attacks; some excitement in night.

Nev. 19th.—TIs in good physical health; has hallucinations of sight ; aphasia
continues marked.

Jun. 8th, 1875.—After dinner (1 p.ar) had an epileptic seizure, and at 5
P the attacks {ollowed each other rapidly. The right side is completely
paralyzed,

Jan, Yh.—Has been in status cpilepticus all night, and must have had
nearly four hundred convulsions. Died at 3.15 A

Autopsy Jan. 1Gth, thirty-two hours post mortem. Calvarium normal.
Vessels of dura mater and of pia mater congested. Dura mater adherent to
hone over right posterior lobe of cerebrum, membranes adherent to pia mater
over left middle lobe of brain. General moderate opalescence of the arach-
noid. Other organs in remarkably good condition.

The entire brain was at once sent to me in a solution of bichromate of pd—
tassa, and I made a careful examination of it in a few days.

The only externally visible lesion is on the left hemisphere. There a pateh
of dura mater adheres to the soft membranes fnd the brain, at the posterior
extremity of the third frontal convolution and the lower extremities of the
ascending frontal and ascending parietal convolutions, bridging over the
fissure of Sylvius. The patch measures 22 mm. in a vertical direetion, and
15 mm. horizontally. The anterior border of the piece of membrane is 58
mm. from the apex of the frontal lobe; its upper edge is 58 mm. below the
upper border of the frontal lobe (at the longitudinal fissure); and its lower
border, lying on the fissure of Sylvius, is 55 mm, above the lowest part of the
gphenoidal lobe.

The arachnoid and pia mater surrounding the pateh, in the fissure of Syl-
vius and for 25 mm. above it, are thickened and whitish.

®

CASE 1IL=—TATCH OF PACHYMENINGITIS ADHERENT TO LEFPT HEMIZFHERE.

The patch lies in a depression in the underlying convolutions, and a hori-
zontal transverse section through it and the hemisphere shows that the three
membranes are fused in the patch, which is 2.5 mm. thick, and that the subja-
cent gray matter of the third and ascending frontal convelutions, and the
ascending parietal convolutions, are grayish and translucent.

The same section reveals extensive softening in the central parts of the left
hemisphere. The lenticular ganglion (extra-ventricular part of corpus stri-

14
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atum) is soft and reddish ; contains nervous débris, granular bodies, and
granular blood-vessels. The few ganglion cells seen are filled with granula-
tions,

A zecond softened spot is in the white centre of the hemisphere, in its pos-
terior half, ontside and above the lateral ventricles, The microscope shows
the same granular detritus as in lenticular ganglion. Abundant granular
bodies are also found in the white centre of the frontal lobe, and in the con-
volutions of the island of Reil, deep in the fissure of Sylvius.

The corpus striatum proper contains only a few granular ganglion cells.

Microscopic examination gave evidence of descending degeneration in the
motor tract through the left half of the pons Varolii and medulla oblongata,
and the right lateral eolumn of the spinal cord.

The ganglion cells of the anterior horns of the spinal cord contained an
abnormal amount of granular matter, and the posterior columuns contained an
immense number of amyloid bodies,

Rexarks.—This case, partly from its complicated nature, and
~partly because of its imperfeet record, is difficult to analyze with

reference to the question which I have in view in this contribu-
tion.

In addition to epileptic, paralytic, and aphasic manifestations,
there seems to have been actual insanity present, as manifested
during life by hallucinations and delusions, and by incoherence
and dementia ; and post-mortem, by opacity of the delicate mem-
branes of the brain, and degeneration of the posterior columns
of the spinal cord. =

It seems probable, however, that some of the so-called “de-
mentia " in the first part of the history of the ease was aphasia.

In estimating the share of the two lesions in the production of
symptoms 1t must be admitted that, whereas the patch must
have been ancient, the ramollissement cannot have been very old.
The latter lesion was, however, at least six weeks old, since sec-
ondary descending degeneration had set in to a slight degree.
Yet, as the chief phenomena of the disease—epileptic seizures,
transitory hemiplegia, and aphasia—existed from the beginning
*of the illness, it is right to conelude that the older lesion, i.c., the
localized chronie meningitis, was the cause of these symptoms.

The thickened state of the pia mater, arachnoid, and dura ma-
ter acted upon subjacent parts in several ways: by pressure and
by mechanical irritation, increased by the respiratory and cardiae
movements of the brain, and by interfering with the blood-sup-
ply of the gray matter, and of the white substance for a certain
depth. The part which was most affected by this lesion was
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Broca's speech centre in the posterior part of the third frontal
convolution.

Consequently, it seems right to me to consider this case as
favorable to the hypothesis of the localization of funetions in
limited parts of the cortex of the brajn.

As to the nature of the localized meningitis, nothing is said in
the history of the case concerning syphilis, or symptoms belong-
ing to the syphilitic category. Seections of the patch and subja-
cent nervous tissue were very difficult to make, because of the
difference of density between the two tissues and the lax bond
of union between them. The specimens now passed around
must be judged leniently because of these peeuliarities. In so
far as the thickness of the sections will permit mieroscopic
study, it seems to me that the lesion is a simple hyperplastic
one, having resulted in the formation of dense fibrillar connec-
tive tissue. In no part of the specimens can I find the numer-
ous young cells so characteristic of gummatous products.

Casg IV.—Constitutional syphilis, commencing caries of the dorsal
verlebre, acute tuberenlosis; tubercular meningitis, most developed over
left third frontal convolution and island of Reil ; infermittent apha-
sia, and later, hemiplegia.

Mr. X——, aged forty-three years; a private patient of Drs. William H.
Draper and Frank P. Kionicutt, The latter gentleman has kindly furnished
me with abbreviated notes of the ease, and the brain was placed in my hands
for examination.

The patient was a victim of unusually severe syphilitic infeetion: having
had series of secondary and tetiary lesions while under Dr. Draper’s care. At
the time of his last illness he had syphilitic neuralgia. In 1874-5 there was
slight trouble at apex of right lung, but the disease scemed wholly arrested
during the past year.

Since two months, emaciation has rapidly zlilt-nuclm'l, and strength has much
diminished. Since April 20th there has been fever of a very irregular type;
the temperature varying from 37.1° to 39.1" C.; the temperature not being
the same on any two days.  Pulse has been very frequent: 100 to 120,  Phys-
ical examination las revealed simply moderately fine moist riles, at first only
in the anterior and posterior parts of the right lung; later, during the last
four weeks of life, in both lungs.

On May 10th there was suddenly developed aphasia and agraphia, without
loss of consciousness or paralysis. [This negative statement is not made upon
the patient’s or the nurse's statement, but after critical examination by Dr.
Kinnicutt, whose accuracy in clinical observation is extreme.] This eondi-
tion of aphasia continued about twenty-four hours, and during this time the
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patient’s mind was perfectly clear. A nearly complete intermission {return
of speech) then oceurred, followed in twenty-four hours more by a second
attack of complete aphagia and agraphia, also without impairment of con-
sciousness or mental clearness, and without paralysis. These intermissions
and attacks continued to succeed one another until within forty-cight hours
of death, when the intermissions became incomplete. At first there existed
only a certain slowness of speech during the intermissions; but in the last few
days there was partial aphasin; or, more properly speaking, aphasia would
show itselfl aftera few moments of correct speaking. Right hemiplegia was
almost imperceptibly developed (face and limbs); became marked forty-eight
heurs before death, and was complete, with a semi-comatose state, at the last.

At no time was there only pain in the head. General hyperalgesia (more
marked on the right half of the bhody) was present in last week of life,

Dr. Kinnicutt diagnosticated acute pulmonary tuberculosis, with a cerebral
complication. There was a doubt on our minds whether the cerebral lesion
was meningitis, tubercular or syphilitie, or whether it consisted in syphilitic
arteritis, involving the left middle cercbral artery.

The post-mortem examination was made zixteen hours after death, by Dr.
Kinnicutt, and the following lesions found :

There was a cavity about two centimeters in diameter, filled with pus, in
the right half of the body of the twelfth dorsal vertebra; and the pus was
seen to have made its way within the sheath of the psoas muscle, nearly
as far as Poupart’s ligament. At the apex of the right lung was & dense
cicatriz, and over one of the lower ribs on the left side the remains of a
gumma which had suppurated many months. Gray tubercular granulations
were found in abundance throughout bhoth lungs, in the spleen and kidneys.
There were none in the liver, and their presence in the peritoneum was
doubtful. : .

The brain, placed in a solution of bicliromate of potassa, was at once sent
down to me for examination. T did not do more at first than note that the
left sphenoidal lobe had been damaged in the removal of the brain, and that
there were o very few granulations, the size of tobuacco seeds, or a little larger,
in the pia mater on the convexity of the hemispheres., My reason for not cut-
ting the brain while fresh was that, from the lack of consistency of the left
anterior lobe, Dr. Kinnicutt thought it likely that there was an abscess or a
pateh of ramollissement ngar the third frontal convolution, and I wished, if
there were such a lesion, to obtain its exact topography.

The brain having Dheen completely hardened in bichromate of potassa, 1
proceeded to examine it by means of vertical and horizontal sections, Some-
what to my surprise, I found no lesion in the deeper parts of the hemi-
gpheres.  There was only a leptomeningitis of very peculiar distribution.

In the first place, the convexity and base, and the whole of the right hemi-
sphere showed only traces of exudation alongside of the chief vessels of the
pia mater, with here and there a granulation varying in size from .5 mm. to 1
mm. in diameter,

In the second place, the lower median region of the left hemisphere showed
very much more developed exudation. The vessels covering the posterior
part of the third convolution as it dips into the fissure of Sylvius were bor-
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dered by thick bands of exudation quite as wide as the vesscl itself, and the
pia mater was thickened over a space 25 mm. or more in diameter. On open-
ing the fissure of Sylvius, the pia lying in it was found enormously thickened,
and its meshes filled with semi-zolid and solid exudation.

A

CASE IV.—A, BEHOWING FOCUS OF TURBERCULAR MENINGITI® 0N EXTERNAL FART OF LEFT HEMI-
EFHERE. E. THE EXUDATION IN THE FISSUERE OF EYLVIUS,

The focus of the meningitis was in the territory of distribution of the left
middle cerebral artery, Es]}ecinﬂy over the third frontal convolution, and
the convolutions of the island of Reil.

Mieroscopic examination of the exudation showed an accumulation of young
cells in the meshes of the pia mater, and more especially round about blood-
vessels next the cortex. Around many of these the exudation formed tumor-
like swellings, or, more exactly speaking, muff-like masses. The young cells
could be followed some distance into the cortex of the brain, lying in the
perivascular spaces. ‘This examination corroborates the diagnosis of tuber-
cular meningitis.
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PART IIL.

CASES IN WHICH A LIMITED CEREBRAL LESION CAUSED PARALYSIS.

Case V.—Limited softening of the left ascending fronfal convolu-
tien ; right hemiplegia without aphasia.

A female, aged fifty-four years, was admitted to my ward in the Epileptic
and Paralytic Hospital on Blackwell’s Island, on June 20th, 1875,

The brief history of her case is to the effect that about Christmmas, 1874,
during the night, she was suddenly paralyzed on the right side. She did not
lose consciousness, her face was not paralyzed, and specch was preserved.

Examination shows that patient’s face is not paralyzed, her tongue points
straight, the right upper extremity is palsied, but there is slight voluntary
motion at elbow and fingers. The lower limbs are without voluntary motion.
There is some @dema about the ankles, and a superficial bed-sore on both
nates. Death occurred June 23d.

Post-mortem examination.—The only externally visible lesion in the brain
is a disappearance of a part of the convolution in front of the fissure of Ro-
lando, within 25 mm. of the great longitudinal fissure, on the left hemisphere.
It is not like a yellow pateh, but is more like an ulceration of the convolution.
A horizontal section, made through the hemispheres above the ventricles,
shows lhealthy tissue in the right hemisphere, while in the left it reveals a
softened but not much discolored part in connection with the superficial le-
sion above deseribed. A vertical transverse section through this lesion and
the lower part of the left hemisphere shows that the softened mass has its
greatest diameter vertically, and extends from the roof of the lateral ven-
tricle upward.

CASE F.=—LIMITED SOFTENIXG OF THE LEPT ASCENDING FRONTAL CONVOLITION.

No other lesion is found in the cerebral tissne. The cerebral arteries show
some arteritis, especially the left middle cerebral; Dbut their channels are
apen.

A considerable spinal lesion is found, consisting of purulent infiltration of
the lower cervical musecles alongside the 3d, 4th and 5th vertebre. On re-
moving the posterior portion of the vertebra, there is found a thick exuda-
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tion, like a membrane, between the dura mater and the bones. Between the
dura mater and the bodies of the vertebra there is no trace of exudation.
The arachnoid and the spinal cord seem healthy. The only osseous lesion is
a youghness of the arches of the cervieal vertebre near the exudation.

This case is only to be made use of with reservation, because
of its imperfect history, and because of the co-existence of a
spinal peri-pachymeningitis. The main interest of the case is a
negative one of unquestionable exactness. At no time was there
aphasia ; and it may be seen that the softened patch was placed
quite far from the speech centre, above and behind it. Tt would
seem that the face and tongue were not palsied ; and this again
is in accord with the loecation of the lesion, which is in the
ascending frontal econvolution, near Ferrier’s eentre, No. 6, which
he * finds in the monkey to co-ordinate certain movements of
the arm and forearm.

PART IIL

CABES IN WHICH LOCALIZED CEREBEAL LESIONS GAVE RISE TO
LOCALIZED CONVULSIONS OR SPASM.

Case VI.—Injury to the top of the skull on the vight side, osteitis,
inflammation of the dura mater, with lesion of subjacent convolutions ;
development of a large sarcomatous tumor in the right hemisphere ;
epilepsy ; spasms limited to left ari, neck, and face; left hemiplegia ;
no neuro-refiniiis.

George 8., a laborer, was admitted to my service in the Epileptic and
Paralytic Hospital, Blackwell’s Island, on April 19, 1875, for epilepsy.

The following history of his case was obtained :

On December 19, 1869, he got out of bed, in the middle of the night, to
get some water ; went to a stairway on the outside of the louse, made a mis-
step, and fell to the ground., He lay insensible until morning, when he was
taken care of. Paralysis of the left side followed the injury, but improved
under treatment sufficiently to allow him to do his ordinary work.

Three years later (1872), he was seized with epileptic convulsions of the
common typical sort : sudden fall, general spasm, biting of tongue. These
attacks ceased in December, 1874, and were then wholly replaced by very
frequent attacks of partial or localized epilepsy, without loss of consciousness,

These attacks consist of tonico-clonic spasm of the muscles of the left side
of the face and neck, and of left upper extremity, cspecially the thumb and

# The Funclions of the Brain. New York, 1876, p. 306,



216 LOCALIZED CEREBRAL LESIONS.

index. The left upper extremity is strongly flexed and the mouth drawn to
the left during the attack, which lasts from 80 to 140 seconds without nitrite
of amyl, and from 70 to 90 seconds with it. The attacks oceur with extreme
frequency, from three to eleven taking place every hour. At night they are
rare. The spasm begins simultancously in the facial muscles and in those
governing the thumb and index. Consciousness is never lost. No general
convulsions cecur.  An examination shows the left pupil to be a trifle larger
than the right ; the left cheek is paretic ; the left arm and forearm absolutely
paralyzed, and the left leg weak. The gait is characteristic of hemiplegia.
There is marked tactile anmsthesia on the left side ; the two points of an
mesthesiometer not being distinguished at-45 mm. on the forehead, at 40 mm.
under the eye, at 40-50 mm. on the side of the cheek and on the fingers. He
feels pricking normally on the face and fingers.

The injury to the skull, caused by the fall in 1869, is indicated by an irreg-
ular depression existing on the vertex, within an inch to the right of the
median line, in a plane passing vertically through the external auditory
meatus,

The attacks of limited epilepsy were much reduced in frequency, but not
interrupted for any length of time by the systematic use of the bromides
pushed to the limit of pradence.  The partial hemiplegia inereased.

June 28th,—The weakness of the left leg has greatly increased ; patient is
unable to stand or walk without help ; the fingers can be moved a little, and
a degree of contraction has appeared in the elbow and hand.

Sept. 13th.—Patient had a slight general convulsion, with loss of conseious-
ness, last night.

seember Sil.—Is growing gradually worse. The ophthalmoscope shows
fullness of veins, but no neuro-retinitis. Patient lics on his back, with left
arm strongly flexed ; there is some opisthotonus ; complains of being deaf in
right ear. Axillary temperature 36.4° C.

December Tth.—Complains of pain in right arnn and leg, and in posterior
part of head on the right side ; pupils are equal and of medium size. There
is no distortion of face, and the tongne comes out straight. The left upper
extremity is completely paralyzed . the forearm and hand flexed and rigid.
Left lower extremity is deprived of voluntary power, and lies rigidly extended.
The neck is rigid, with tendency to opisthetonus. During the examination
(and at other times) patient turns his head and eyes away from the palsied
side—dévintion conjugude. Contact and pinching are felt on the palsied side.
Pinching produces reflex spasm in the left limbs, of the nature of spinal
cpilepsy, ie, tonico-clonic spusm. The veins of the neck and forchead,
especially on the right side, are unnaturally distended. An ophthalmoscopic
examination shows no neuro-retinitis,.  Pulse 108, axillary temperature
AT

Localized and general convulsions recur from time fo time. Patient is
semi-conscious,

Ddeath occurred on December 23, 1875,

The body is much emaciated, and rigor mortis is well marked, especially on
the left side, On removing the scalp there occurs a large escape of bhlood
from enormously distended veins. The oceipital veins on the left side are

i o e il
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just perceptible, while on the right side they are 6 mm. in diameter, The
frontal veins on both sides are much developed, but not filled with blood,
because the body has lain upon its back. The right frontal bone is the seat
of marked irregularities, and is rough and fissured between the median line
and the external angular process. On the top of the skull, on a line passing
vertically in front of the external auditory meatus, and 12.5 mm. from the
median line, are two depressions about the size of peas. One of these con-
tains a varicose vein, and a sound passed through the aperture seems to strike
against the dura mater.

After sawing the skull through in the usual manner, the brain is divided
horizontally without removing the skull-cap. The inferior half of the brain,
examined as it lies in the fosse of the skull, presents the following peculiari-
ties : The right half of the brain is much enlarged, and the lateral ventricle
and septum lueidum are forced over to the left. On the left side, the corpus
striatum, thalamus, and convolutions appear healthy. On the right side the
intra-ventricular nueleus of the corpus striatum alone is normal.  Tts extra-
ventricular nueclens is undistingnishable. The white matter forward and out-
sule of the corpus striatum, and in the neighborhood of the optic thalamus,
is of a creamy consistency. The external and pesterior half of the thalamus
is involved in this softening, The convelutions directly outside of the thala-
mus are very much erowded together. At the base of the brain the convolu-
tions lying immediately over the right olfactory bulb are very much softened,
as are also the convolutions of the right sphenoidal lob® The inferior con-
vowutions of the oceipital lobe appear normal.  The white matter of the apex
of the right anterior lobe is so zoft that it is torn through in removal.

The upper half of the cerebrum, still lying in the skull, appears as follows:
The septum lueidum is displaced to the left of the median line fully one-half
inch. The white substance of the right hemisphere is the seat of a tumor,
larger than a hen's ege, movable in the substance of the hemisphere, and of
the consistence of glandular tissue. The epto-striate bodies of the right side
are strongly compressed by the tumor, and so are the convolutions of the
parietal region. The white matter in front and behind the growth is softened.

" The upper half of the brain is earcfully detached from the calvarium, by
pushing the fingers between the dura mater and the bone. No difficulty is
experienced in doing this until the neighborhood of the external depression
in the bone is reached, when the dura mater is felt to be strongly adherent to
the skull. With some difficulty the adhesion is broken up and the bmain
removed. '

A careful examination of the convexity of the brain, thus exposed, shows
the durn mater depressed and firmly adherent to the convolutions on the
right side of the longitudinal fissure. There is some bony formation in the
depressed adherent part of the durn.  Around the patch, which is 25 mm. in
diameter, the dura mater is moderately adherent to the anterior lobe over an
oval space, measuring 75 mm. longitudinally, and 38 mm. transverscely from
the median line. The longitudinal fissure opposite this pateh is obliterated
by adhesions, and these are also present 13 mm. to the left of the median line.

Just to the right of the median line, opposite the depressed adherent spot
in the dura, the skull presents a marked thickening and roughness. This
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tumor-like development of bone is 25 mm. anterior to the opening in the skull
above described. A transverse section of the bone at this point shows it to
be 13 mm. thick, and much condensed.

A

CASE VI—FATCH OF THICKRENED DUIRA MATER ON TOF OF RIGHAT HEMISPHERE.

Transverse sections through the pons Varolii show no lesion except hyper-
wmii.

The fosse of the®skull are unusually deep, and irregularly furrowed and
hilly.

The upper half of the left hemisphere, after hardening in bichromate of
potassa, is examined by means of vertical transverse seclions. The surfaces
of these sections show that the tumor is very much larger than would appear
from an inspection of the convexity of the hemisphere, or of the horizontal
section above the ventricles, In fact, almost the whole of the anterior two-
thirds of the upper half of the right brain is occupied by the growth, which
has partly pushed aside and partly taken the place of the nervous tissue,

CASE VI.—TRANSVERSE YERTICAL SECTION THROUGI HEMISPHERES; SHOWING RELATIVE BIZE AND
IOSITION OF THE TUMOR.

A transverse vertical section made through the anterior third of the thick-
ened patch of dura mater reveals that the tumor occupies the whole thickness
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of the hemisphere above the opto-striate bodies, and that these bodies are
strongly pressed upon. The mass of the tumor is so considerable as to press
upon the inner surface of the left hemisphere.

A transverse vertical section through the middle of the thickened pateh of
- dura mater and the ecrebrum shows an appearance represented in Fig, 2.
The tumor, continuous with the dura mater, extends deeply into the sub-
stance of the right hemisphere, down to the level of the roof of the lateral
ventricle, Besides, this roof and the falx cerebri are much displaced by the
growth,

Posterior to this level the tumor diminishes rapidly in size, though still
pushing over to the left of the median line.

A transverse vertical section made in the hinder part of the brain (beyond
diseased dura mater) shows the tumor only as a small nodule in the upper
inner part of the section-surface, lying wholly in the white substance,

The great longitudinal sinus is obliterated for a space of nearly 50 mm. in
the thickest part of the patch of dura mater.

Microscopical examination showed the tumor to be an alveolar
sarcoma in parts, and in others a common sarcoma.

As regards the comnection between these lesions and the
symptoms during life :

Thesa symptoms were at first epilepsy, for nearly two years,
followed by partial hemiplegia on the left side of the body, by
incomplete localized epileptiform spasms in the left cheek, neck,
and upper extremity, and the scene closed with complete left
hemiplegia and a few general epileptic attacks.

It seems right to me to connect the above symptoms with the
lesions in the following manner:

The first manifestations, general epileptic seizures, were
cansed by the development of thickening of the skull (internal
plate), inflammation of the dura mater, and irritation of the
cerebral substance.

As the pachymeningitis increased, with formation of bony
spicules in its substance, the inflammation extended along the
pia mater farther outward and backward, and thus reached parts
of the convolutions which lie next to the fissure of Rolando and
above the upper end of the fissure of Sylvius. These parts
cover the regions numbered 2, 3, 4, and 6, in Ferrier's chart of
the probable motor centres in the human brain, as deduced from
experiments on apes.

By this irritation, there were caused the peculiar spasmodie
movements of the muscles on the left side of the face and neck
and of the left hand and arm. Ferrier considers the regions
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numberad 2, 3, 4, and 6, as motor centres for the hand and arm
chiefly.

There was also partial left hemiplegia. Tater still, sarcoma
was developed from the pachymeningitis; the malignant growth
rapidly extended in all directions, substituting itself for the
nervous tissue, and producing powerful compression-effects in
all directions, but chiefly downward upon the opto-striate
bodies.

In this terminal stage of the disease, the phenomena were
complete left hemiplegia, a few general convulsions, no localized
spasm.

As an additional sign of. extensive lesion of the hemisphere,
we may note the conjugate deviation of the eyes, away from the
paralyzed side, and toward the injured hemisphere.

Why, with such an enormous tumor, and such an increase of
intra-cranial pressure as must have existed, there was no am-
blyopia, neuro-retinitis, atrophy of the optic nerves, diplopia or
hemiopia, is a very puzzling question. This case is the second
one of large cerebral tumor without ehoked disks or atrophy of
the optic nerves which I observed in 1875,

In conclusion, I think that this case may be looked upon as
corroborative of Hughling Jackson’s, and Ferrier’s theory of the
existence of excitable motor districts, in some way connected
with the motions of the face and forearm, in the upper median
convolutions of the cerebrum—the ascending frontal and ascend-
ing parietal eonvolutions.

Case VIL—Pureumo-pyo-thoraz ; suppurative cevebral meningitis;
abscesses in both hemispheres ; localized epileptiform spasms in left
hand, arm, and face ; no paralysis or aphasia.

For notes of the following remarkable case I am indebied to my friend, Dr.
F. P. Kinnicutt.

The patient, a lad of thirteen, had been under the care of Drs, William H.
Draper and Kinnicutt for empyema during several years,

During the last year of his life, the patient had a number of attacks of
what was called slight septicaemia, characterized by moderate chill, fever, and
diminished secretion from the pectoral fistula. The checking of the outflow
of pus was held to be the eanse of these attacks.

On Febroary 18th, 1875, there occurred a severe chill, followed by fever,
with a temperature of 37.7° and 38.8" C., lasting forty-cight hours. There
was severe diffused headache., Dr. Kinnicutt was called and made the
following observations :
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On February 23d, patient felt very well, and it was thought that this attack
had terminated favorably, like the others. But suddenly, while engaged in
play, there oceurred a twitching in the middle finger of the left hand ; the
spasm soon extended to the forearm. The entire spasm (clonic in form) only
lasted a few zeconds, and rather amused the boy. A few hours later a second
attack took place, and was witnessed by Dr. Kinnicutt. Patient was aware
of beginning of spasm by an almost imperceptible tremulousness of the facial
muscles on the left side, followed, a few seconds later, by clonic spasm of the
left middle finger and thumb (the former being strongly flexed, the latter
addueted and flexed), sueceeded by clonie flexions of the forearm, and evident
clonic spasm of the left side of the face. The entire seizure lasted about G0
seeonds, and during it there was no spasm of any part but the left face, arm,
forearm, and fingers. There was no loss of consciousness, and patient con-
versed intelligently during the attack. The pupilsand vision remained normal.
Not a trace of local or gemeral paralysis followed the spasm (contrast to
Hitzig's case). There was no anwmsthezsia or abnormal sensation (aura or
numbness) in the affected parts before, during, or after the attack.

The headache, of which he has complained since the 18th, has grown much
worse ; it is not localized, but is more violent in the occipital region ; the
pain extending into the nape of the neck.

There were five or gix of these hemiplezie spasms on the 28d.

I saw the patient in consultation with Dr. Kinnicutt that evening, and a
careful examination failed to reveal any objective symptom except a buccal
temperature of about 37.7° €. The pulse was proportionately rapid, but not
irregular. Complaint was made of severe headache, as above., - No trace of
paralysis or disorder of sensibility ; no nausea ; mind remarkably clear ;
patient not anxious. Ophthalmoscope shows only somewhat enlarged retinal
veins,

I agreed with Dr. Kinnicutt in diagnosticating a meningitis, probably of a
tubercular nature; and I advanced the view that there was a lesion of the
convolutions on the right side, in the neighborhood of the fissure of Sylvius,
involving the excitable district of the cortex, and prodycing the localized
epilepsy.

February 24th.—At 6 o'clock A, had a general convulsion, followed by
vomiting ; T. 37.1°, P. 108 and regular. At 2.30 p.m., T. 38.8°, P. 100 ;
headache violent ; vomited once. At 10 poar, T. 38.5°, P. 100, regular ; R.
32 and regular. :

}'\'Hri'imrg.r 25th.—At 10.30 a.m., T. 30°, P. 100, regular. At 5 r.,, T. 38.5%,
P. 100, regular, At 10 p.»,, T. 37.7°, P. 100. Vomited twice during after-
noon ; no new symptoms ; headache violent ; urine albuminous.

February 20th.—At 10 A, T, 39°. At 3.15 e, T 37.5°, P. ™, slightly
irregular. At 10.30 r.a., T, 87.57, P. 88, slightly irregular. Vomited once
in twenty-four hours.

February 27th.—At 2.30 pat, T. 37.5°, P. 20, R. 20. At 10 por, T. 385
P. 88, irregular, R. 16-20, irregular.

February 28th.—At 5.30 A.M., pain in head intense ; no motor disturbance
of any kind; pupils normal and symmetrical; pulse and respiration irregular,
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the latter exhibiting the Cheyne-Stokes phenomenon typically. The mind is
perfectly clear ; strength good.

At 6 Ao, there occurred u general convulsion, followed by several others
in rapid succession. There was loss of consciousness, and death took place
quietly at 7.40 A. .

The treatment employed by Drs. Draper and Kinnicutt consisted in blisters
to the neck, the giving of iodide of potassium, and, at last, to alleviate the
severe cephalalgia, morphia hypodermically.

CAEE VII.—ABSCESS IN LOWER T'ART OF SECOND FRONTAL CONYOLUTION, LEFT 2IDE : N0 8¥YMPTOMS,

I made the post-mortem examination at 3 o’clock .. on March 1st, in the
presence of Drs. Draper and Kinnicutt. The condition of the left lung and
remains of the pleura was one of great interest, but details on this point
wonld here be out of place. o :

As regards the encephalon, we found a meningitis most marked at the
base and sides of the brain, with purulent exudation in the meshes of the pia
mater. There were no tubercles to be seen, and no marked lesion was to be
found on the surface of the right hemisphere. On the left side, however, on
the anterior lobe in front of the fissure of Sylvius, was a softened spot, prob-
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ably an abscess. On carefully slicing the brain, a second lesion was found,
however, and that in the right hemisphere just above the posterior extremity
of the fissure of Sylvius. Tt is well worth while to state precisely the location
and limits of these two localized lesions.

CASE VIL—ARSCESS TH WIGHT SECOND TARIETAL CONVOLUTION @ CATSE OF SPASM IN LEPT
HAND AND FACE,

The first abscess, measuring 2 cent. in diameter, and lined by a soft mem-
brane nearly 1 mm, thick, lay in the lower part of the second frontal convo-
lution, and the anterior border of the third frontal convolution, on the left
side, just in front of the speech-centre which has been referred to as injured
in the cases of aphasia recorded in this essay. Iam prepared to state, most
positively, that the posterior part of the third convelution and island of Reil
were perfectly healthy to the naked eye. Theinjured part is quite in front of
Ferrier's centre No. 9.

During life, no symptoms, motor, sensory, or intellectual, oe-
enrred which might be connected with this large irritating and
destructive lesion. Consequently, it seems to be fair to con-
clude that in some human brains the lower part of the second
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frontal convolution is not exeitable, and eontains no motor cell-
gToups.

As regards the second abscess, not larger than a pea, it was
found wholly in the white substance just beneath the cortex of
the anterior part of the second parietal convolution on the right
side, just above the upper extremity of the fissure of Sylvius.
This lesion, which, in all probability, gave rise to the spasm in
the left face and hand, is placed just behind the parts which
Ferrier considers to be centres for motions of the hand and
wrist.

If any conelusion is to be drawn from a study of the second
lesion, it is that in man fibres for the face and hand pass farther
downward and backward in the hemisphere than would be indi-
cated by experiments on dogs and apes.

A fact certainly well worthy of remark is, that a small lesion
in an excitable distriet of the brain may produce well-marked
symptoms, whereas a much larger lesion may exist in non-ex-
citable regions without giving any sign of its presence.

CoxcrusioNs.—The three cases in Part I. fully bear out
Broca’s (and Ferrier's) hypothesis of the existence of a speech-
centre in the posterior part of the left third frontal convolution,
and in the anterior folds of the island of Reil.

The case in Part IL is unfortunately worth very little ; still
it may serve to show that a lesion of the aseending frontal con-
volution may cause paralysis of the arm (and leg) without affect-
ing the lingual and facial muscles, or produeing aphasia.

The two cases in Part ITL appear to indicate that spasm, lim-
ited to one side of the face and one upper extremity, may be set
up by irritation of quite distant parts of the cerebral cortex, ex-
tending from region No. 5 to below region d, in Ferrier's chart.
In this particular, these cases, while not contradicting experi-
mental results, show that if there be such motor eentres in man,
they are not distributed quite as in monkeys and dogs.

Thg only case which appears to bear against the doctrine of
localization of motor funetions in the cerebral cortex is Case L
In this, it will be remembered, great recovery of voluntary power
occurred, although a large part of the cortex of one hemisphere,
including regions 6, 7, 11, @, b, and ¢, of Ferrier's chart, or, in
other words, the so-called psycho-motor centres for the hand and
forearm, the angle of the mouth and platysma, and those for the
hand and wrist, were irreparably injured, nay destroyed.

P PSS CR S S S S S
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I append a reproduction of Ferrier's chart of psycho-motor
centres to render easy the determination of the injured parts in
the above cases.

PERRIER'S coART—1, Centre for Leg: 2,3, 4, for Arme and Legs ; 5, Extension of Arms and
Hand ; 6, for Blceps of Arm; 7.8, for Angle of Mouth ; 9, 10, for Lips and Tongue (Broca's
Centre) @ 11, for Platysma @ 12, for Head, Eyes, and Papils ; a, & ¢ f (Ascending Frontal Con-
volution), for Hand and Wrist ; 13, 157, 14, Centres for Vision and Hearing.

The problem of localization of functions in the cerebral cortex
is a grand one, and well worthy of thorough study. I am not
prepared to accept the hypothesis as enunciated by Ferrier, yet
it seems to me in the highest degree rash and unseientific to call
it baseless and worthless, because a few recent negative cases ean
be brought forward against it. As for old cases bearing on these
questions, I wholly reject them as cracked or weak links in a
chain that must be made only of approximately perfect joints.
It is surely the duty of all medical men to publish cases nega-
tively or positively bearing on this question, but only when
their observations have been made in an exact manner,

With a large accumulation of precise autopsies, with careful
experiments by physiologists, with more embryological knowl-
edge, and with unbiased comparative anatomy, some one may,
in a few years, study and solve the problem.

15



THE ABUSE AND USE OF BROMIDES.*

Mg. PresipENT AND GENTLEMEN : The time allowed by custom
for the reading of a paper before a medical society will not per-
mit me to treat the subject of the abuse and use of bromides as
fully as its importance deserves. I shall only be able to con-
sider the salient points of the topie, almost restricting myself to
what I have observed in this branch of therapeutics. )

The paper will consist of two parts. The first devoted to a
study of bromism, or intoxication by the bromides; the second
to a suceinet statement of my own method of using the bromie
salts in the treatment of epilepsy and other neuroses,

Bromine (from fipeipos, a bad smell,) was discovered in 1826
by a French chemist, Balard, and to him we also owe the pro-
duction of the bromide of potassinm.

Bromide of potassium appears to have been soon tried by
physicians, but it was not until 1840 that its physiologieal and
true therapeutical effects were first apprehended. This was by
a German, Otto Graf.t

In 1850 Huette;I of Paris, read to the Société de Biologie a
remarkable paper, which may be considered as the basis of the
modern use of the bromides. Hueite observed and accurately
described the general sedative effect of the bromides, their de-
pressing action upon the sexual organs, the anmsthesia of the
palate and throat, the mental torpor, the disorders of mobility,
and the cutaneous anmsthesia produced by the drug. IHe also
determined (against a number of physicians) its uselessness in
late syphilis. Huette may, consequently, be rightly considered
as having been the first to deseribe mildbromism.

With respect to the use of bromides in neuroses, and espe-
cially in hysteria and epilepsy, it is generally admitted that Sir
#* From the Journal of Mental and Nervous Disease, July, 1877, vol. ii. Read
before the New York Medical Journal Association, April 25, 1877.

+ De Kali bromati efficacitate interna experimentis illustrata, Lipsize, 1840,
(From Voisin's Essay.)

} Recherches sur les propriétis physiologiques et thérapeutiques de bromure de
potassium. Mém. de la Société de Biologie. 1830, vol. ii., p. 19
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Charles Laycock * was its originator and advoecate, and that
Brown-Séquard did the most to systematize and render success-
ful the bromic treatment of epilepsy. For further historical
considerations I would refer to Auguste Voisin’s excellent essay
published in 1875.%

From this time (1857) the bromides have been used by an
_inereasing number of physicians in an almost endless list of dis-
eases and symptoms. Among these may be mentioned Hysteria,
Epilepsy, Infantile Convulsions, Puerperal Convulsions, Sexual
Excitement, Chorea, Tetanus, Delirium Tremens, Insanity of
active form, Melancholia, Cerebral Excitement and Insomnia,
Somnambulism:, Vomiting, Headache, Diabetes, ete., ete.

This general use of the various bromides (of potassium,
sodium, ammonium, lithinm, camphor, ete.) was largely em-
pirical, the medicine being prescribed because of its quieting
effects, and without striet regard to its physiological action.

From 1867 to the present time numerous researches upon the
effects of bromides upon the healthy organism have been made
by competent observers in various countries,} and since the pub-
lication of these papers there has been, I believe, a more rational
and moderate use of bromie salts.

The most important conclusions reached by these physiolo-
gists respecting the modus operandi of the bromides, are two in
number. According to some (Brown-Séquard, Amory), the
bromides act by causing contraction of arterioles and econse-
quent diminution in the amount of blood in the nervous centres;
while according to others (Eulenburg and Gutmann, Laborde,
Wood), they affect the nervous tissues directly. All agree, how-
ever, in considering the physiological result of the action of the
bromides to be lessened irritability of the nervous centres,
especially in the motor tract.

I cannot, of course, now enter upon a discussion of this ques-
tion, which is really only one phase or face of one of the great-
est questions in medical philosophy, viz.,, whether biological
processes are more dependent upon vascular (vaso-motor and
h®mic) changes, or upon varying degrees of cellular activity,

* The Lencef 1837, i, p. 528

1 De Femploi de bromure de potassium dans les maladies nerveuses. Paris,
1875, A

t For réswmé of physiological action consult H. C. Wood's Treatise on Thera-
peutics, Philadelphia, 1874, p. 278, et seq.
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but T may be allowed to give it as my opinion that the bromides
act mainly 'in the seecond way referred to, viz., by an action upon
the anatomical elements (ganglion cells, chiefly) of the central
nervous system. This belief is based upon physiological experi-
ments in animals, clinical observations in man, and largely, also,
by the phenomena of bromism ; which last are, it seems to me,
quite inexplicable® by the first or vaseular theory of the action
of bromides.

Chiefly, in consequence of the prevalence of the empirieal
notion that the bromides are called for whenever there is excite-
ment, and partly, also, because of the extreme application of
certain theoretical views concerning the physiological and path-
ological importance of changes in the amount of blood in the
brain and spinal cord, there has been, and is still, I believe, a
great abuse or overuse of the various bromides, and it is not
seldom that we meet with patients who have been kept in a con-
dition of impaired nutrition and nervous atony for months or
years, by means of these mediecines, and with others (less numer-
ous) who present the toxic symptoms of the drugs, who have
bromism, so-called.

The remarks which follow upon the abuse of the bromides,
are naturally divisible into three sections: 1, concerning the
general deseription of mild and of severe bromism ; 2, respecting
the complication which bromism may cause in diagnosis; and 3,
with reference to the legal aspects of bromism.

I. Bromism of varying degrees.—In a number of cases T have
observed the following symptoms superadded to legitimate
symptoms of disease: general debility, with weak pulse and
coldness of the extremities ; a tendency to stupor ; slight difficulty
in speaking, partly due to an aphasiform state; the bromic
breath and acne. These persons were weak, anemic individuals,
who had been-given the bromides for the relief of certain head
symptoms, which were quite gratuitously supposed to be due to
cerebral congestion. In some of these eases moderate doses of
the drug had been taken for long periods of time, with frequent
temporary relief to some symptoms. Yet all the while the
patient’s general condition had been kept below par, in spite of
tonics and selected food. I have observed the same mild
bromism, without any real improvement, in some cases of hys-
teria and hystero-epilepsy. Again, in melancholia, a discase
in which cerebral nutrition is quite surely lowered and perverted,
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I have known injurious effeets follow the prolonged use of bro-
mides. Inaddition to the instances enumerated, there is a large
class of patients who, without having any definite disease, suffer
from nervousness, imperfect sleep, queer sensations about the
head, and who constantly over-estimate their symptoms, and to
whom the physician or druggist says, in an off-hand manner,
“take a little bromide.”

It may be said that often the giving of the bromides in the
above manner does not produce positive ill effects ; but to-this I
would reply, first, that from what we know of the physiological
effects of the bromides, snch dosing must produce a general de-
pression, or lowering of vitality, which few patients can tolerate ;
and, second, that, on general principles, physicians are in duty
bound to give no superfluous or non-indicated drug to their
patients, i T

Bromism may be much more severe than depicted in the
above statement ; it may attain the dignity of a distinet morbid
state, with a clear symptomatology, a well-known course, and I
am disposed to think, a central lesion. Huette, in 1850, gave a
partial picture of this severe intoxieation, and Prof. William A.
Hammond has furnished us with a fuller representation of all its
graver defails.”

The chief symptoms of this condition are :

Cerebral : there is a gradually increased stupor, and dullness
of intellect ; language is impaired ; failure of memory and diffi-
cult articulation ; the memory is much weakened generally, hal-
lucinations, delusions, and even delivium may supervene.

Spinal: general debility becomes marked paresis, and a
staggering gait, like that of an intoxicated person, is developed;
the iacial and other muscles are tremulous ; the reflex funetions
of the palate and throat are abolished ; general eutaneous and
mucous sensibility is much dulled; the pupils are wide and
sluggish ; the facial expression idiotic or maniacal ; the menses
reduced or arrested ; the virile power reduced, ete.

Vaso-motor and trophic: the heart beats feebly; the arteries
carry less blood and show less impulse ; the peripheral cirenla-
tion is sluggish and the extremities cold ; the breath is foul and
quite characteristic; the skin of the face and body is covered
with acne; the skin and mucous membranes are dry ; the saliva

* On some of the effects of the bromide of potassiom when administered in large
doses. Quarterly Jour, of Psychological Medicine, iii., 1869, p. 46.
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seanty and sticky; sometimes ulecers or a rupia-like eruption
shows itself on the extremities.

These symptoms may be so aggravated as to simulate demen-
tia, mania, or general paralysis of the insane; and even death
may ensue from extreme debility.

I desire particularly to insist npon the resemblance between
bromism and general paralysis of the insane. In both we ob-
serve tremor of the facial and lingual muscles, producing a pecul-
iar vibratory speech; in both there is an unecertainty in the
performance of certain movements, as walking or using the hands
for fine work; in both there is a failure of intelleetual foree and
of memory. - Even somewhat exalted notions may be present in
bromism, though this is rare. In general paralysis we have
other important symptoms, such as contraction and inequality
of the pupil, sexual excitement, peculiar epileptiform seizures,
remarkable remissions in the symptoms, and often good physi-
cal health, with tense arteries; all these symptoms being want-
ing in bromie intoxication. Severe® bromism is, I am happy to
say, very seldom produced, except during the early stage of the
treatment of obstinate epilepsy, chiefly for the reason that the
doses given for other affections are insufficient to bring about
such a result, in the majority of persons. Dr. Hammond believes
that bromism is rarely produced by doses less than 2.-3. of the
bromide of potassinm daily, and my experience would lead me
to a similar estimate.

Oceasionally we deliberately produce severe bromie intoxica-
tion. This is done in some severe cases of epilepsy, though even
in these we seldom go farther than ereating a state intermediate
between the two conditions I have deseribed. Again, bromism
has been proposed as a cure for the morphine habit, or mania.
Dr. Geo. M. Schweig,® of New York, has published a most in-
teresting case in illustration of this procedure. The medication
is certainly very heroic; but it is doubtful if any treatment not
imminently dangerous to life, is not acceptable in such a terrible
malady as the opium habit. Dr. Schweig's paper is, further-
more, an admirable study of the severe effects of the bromides.

IT. Bromism as a eomplication in diagnosis.

The following case is related by Voisin.t

— = =

# Cure of the Morphine Habit, New York Medical Journal, May, 1876, p. 495.
+ Op cit. p. 68
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A patient who had been under treatment for epilepsy became, as lLis physi-
cians thought, insane, and was sent to Paris to consult Voisin. The patient
was found at a hotel in a state of vioclent mania, beset by frightful hallucina-
tions of hearing, and shouting loudly. Later there was stupor, loss of mem-
ory, of affection, and of appetite; the walk was oscillating, and all move-
ments were irregularly performed. Titillation of the nares and throat showed
complete loss of reflex action, the hands were tremulous, and the facial and
lingual muscles were the seat of fibrillary contractions.  The pupils were equal,
and the symptoms had developed very acutely after the use, during some
months, of potassium bromide in doses of 6.-8. The medical officers of an
asylum in which Yoisin placed this patient thought he was mistaken in his
diagnosis of bromism, and in his favorable prognosis; they looked upon the
case as one of general paralysis of the insane, j

In a week after the cessation of the bromides and the use of vapor baths,
purging, black coffee, ete., the symptoms subsided, and in thirteen days the
patient was sent back to his home in the country, quite well.

In a case which I saw in consultation, the addition of brom-
ism to other symptoms led to the diagnosis of cerebral lesion of
the gravest kind, when really only the basal dura mater was in-
volved. The followirg is a summary of this to me instructive

example of the evils of the purposeless giving of the bromides
in large doses.

I was sent for to see Mrs. X. in a country town, near New York, on
October 18th, 1875, She was under the care of a very intelligent practitioner,
and had been seen by a prominent oculist of New York. I learned that this
lady, then aged fifty-five years, had enjoyed good health during her adult
life. In 1863, in Europe, she had an attack of mydriasis on the right side,
without diplopia, or ptosis, or lesion of the fundus, or headache, This dis-
appeared in three or four months. In 1870, having been well during the
interval, while ng:ﬁn in Eurt}pe, e:-:p-erlenced internal strabizmus of l'ight eye
with diplopia, but no pain. An oculist of Naples performed tenotomy of the
internal rectus without relief.. She had not then (and has never had) neu-
ralgic pains in the legs, osteoscopic pains, sore eyes, or sore throat ; never
was dizzy or faint. In 1872 had pain in the head for the first time, in the
ghape of neuralgia of the right supra-orbital nerve. This pain has been
present ever since with great wariation in intensity. Patient was often
awakened by severe pain at 3 or 4 o'clock a.a. The pain soon affected the
whole of the right temporo-frontal region, with some extension into the eye-
ball and orbit. About one year ago (1874), and often since, had tingling in
all the superficial branches of the right trigeminus, No irritation of the
acoustic nerve. During the past year the sight of the right eye gradually
failed, and slight exophthalmus appeared. Returned to America about one
month ago, and was fairly well on board ship. Socon after landing, the local
head and brow pains became much more severe, the pain apparently shooting
through the right anterior lobe of the brain. There was no ptosis, but the
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eyeball was fixed in internal strabismus, without dilatation of the pupil. Bre-
mide of potassium was then given internally in doses of 4. and 6. per diem,
blisters were applied behind the ears, and morphia exhibited. Patient became
weaker. On Oct. 1st, ptosis appeared, there was only perception of light in
the right eye ; vision normal in the left eye. The bromide of sodium was
then substituted for the potassium galt, and given in doses ranging from 6. to
12. per diem. Patient grew weaker and weaker, was stupid, used wrong
words, stagoered while standing or walking ; hands were tremulous. Oct.
12, bromides stopped and the iodide of potassium given in .60 doses three
times a day. About this time slight anmsthesia of the right brow was dis-
covered.

I found the patient, on the 18th, in a state of hebetude, speaking a little
thickly and slowly, and quite often using the wrong word. She iz perfectly
intelligent. There is an abundant flow of buceal saliva and nasal mucus,
but no acne, The left side of the face and the tongue are normal, Smells
with both nostrils. On the right side there is ptosis, and on raising the eye-
lid the eyeball is found immovable nearly in the median line, its pupil of

medinm size and fixed ; only perception of light on this side. The ophthal-

moscope shows simple atrophy of the optic nerve; there is no choking of the
disk and no trace of hemorrhages in the retina, The fundus of the left eye
is normal, aud its vizion is good ; field not impaired. The seat of pain iz as
deseribed above. The brow, temple, and fronto-parietal region on the right
side are partly anwsthetic. There is no palsy of the face or extremities, no
anmsthesia of fingers, no referred sensations (numbness, ete.). The walk is
titubating but not hemiplegic. Patient repeats that she has never lost con-
scionsness.  Her pulse is regular, beating 80 in the minute, and her buccal
temperature is 37° C.  The attending physician and the consulting oculist
had concurred in diagnosticating a tumor in the right middle fossa of the
skull, involving the brain.

My own conclusion was that we had to deal with an inflammatory affection
of the dura mater in the right middle fossa of the skull, compressing the
nerves, ete., which pass through the optic and anterior lacerated foramina,
and not involving or affecting the brain substance. The cerebral symptoms
present seemed to me to be those of bromism, partly by their intrinsic char-
acters and mode of appearance, and partly becaunse they were not those which
a lesion at the base of the brain, on the right side, could produce. Further-
more, I rejected the idea of a cercbral lesion beeanse of the absence of hemi-
opia and of lesion in each eye, of hemiplegia on the opposite side, both of
which symptoms a tumor in the middle fossa must of necessity produce by
pressure upon (a) the right optic tract and (%) the right crus cerebri.

As to the nature of the inflammation, I gave no opinion ; the social posi-
tion of the patient, her blooming family of children, and her own medical
history previous to 1870, being opposed to a syphiltic theory. 8till T con-
sidered that we were in duty bound to give her the benefit of the doubt, and
I urged the attending physician to continue withholding the bromides, to give
the iodide of potassium in gradually inereasing doses, to relieve the pain by
hypodermie injections of morphia, and to support the patient with food and
stimulunta, It will suffice, for the present purpose, if I state that after 15. of

TS,
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iodide of potassium per diem’ was reached and passed, imprevement began
and progressed rapidly. The medicine was carrvied up to 24, a day, and held
at that dose for some time, then gradually decreased ; doses of .60 lLeing
taken as late as the spring of 1876. The symptoms of supposed cerebral
lesion passed away in a few days, and the local symptoms gradually disap-
peared, except the atrophy of the optic nerve. I met this lady a few months
ago, and she seemed in perfect health, with the exception of slight imperfee-
tions in the movements of the right eyclid and eye-ball, and of loss of vision
in the eye.

It would be easy for me to relate other cases, illustrating the
proposition that bromism may embarrass diagnosis, but my
space is limited, and the two examples given above are perhaps
sufficiently demonstrated.

I should add, however, that apart from the above special
symptom-groups, the use or abuse of bromides may give rise to
a condition of general debility, and to a weakness of the heart,
which are not then by any means as serious as when not pro-
duced by the bromides.

ITI. Bromism iz its medico-legal aspects.

I am not aware that bromism has ever been brought into the
courts as a matter for study and decision, but it may eventually
be so under several cirenmstances.

First, with respect to the responsibility of the physician ad-
ministering the medicine which so debilitates a patient, physi-
cally and mentally, as to expose him to various mishaps. For
example, I know of a case in which the patient, suffering from
acute bromism, fell asleep in a railway station, and was robbed
of four hundred dollars, so great was the stupor produced by
bromides, by thieves who undoubtedly wondered at the man’s
indifference to their manipulations. Dr. Hammond * relates, in
his essay on Bromism, the case of a gentleman, one of his pa-
tients, who was arrested on the street for drunkenness, and
locked up over night in spite of the doctor’s remonstrances and
explanation.

Second, as to the patient’s responsibility for eriminal acts
committed while brominized. It is perfectly possible that such
a patient shall take from a store articles not paid for, through
defective memory ; that he shall be mistaken in the identity of
persons, and thus be led to be improperly familiar or abusive ;
or that he shall enter a house or room not his own, ete.

* Jowrnal of Psychological Med,, 1. ¢,
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Third, with respect to the legal capacity, both for ordinary
business and for testamentary disposition, of brominized per-
sons. Fach case will, of eourse, have to be studied by itself,
but it must be admitted that in some eases of bromism, the
stupor, loss of memory, and aphasiform difficulty are so great
that the patient is, for the time being, as truly non compos mentis
as if he had a natural secondary dementia.

A decision will be the more difficult to reach, because in mild
and in moderately severe bromism the judgment and general
intellection are remarkably well preserved, behind a veil of
striking superficial symptoms, as impaired articulation, stupid
expression, staggering gait, partial weakness of memory, musen-
lar weakness and tremor, ete. Again, in some cases, it will be
necessary to make a close analysis of the patient’s antecedents,
in order to clearly ascertain how much of the mental impair-
ment depends upon the medicine, and how much upon the dis-
ease for which the medicine was preseribed or taken.

Fourth, with reference to the production of death through
bromism. This idea is suggested by reading a case of fatal
bromism related by Clarke and Amory,* in which a nurse, lit-
erally applving orders given him by a physician, continued
giving enormous doses of bromide of potassium in spite of pro-
gressive weakness. When seen by Dr. Clarke, the patient was
past recovery, and sank in a week.

There is a possibility that this procedure may some day be
repeated with ecriminal intentions; e ¢q., for the purpose of
eetting rid of a burdensome and mcumble invalid.

I shall now proceed with the second part of this paper, viz.,
a statement of my own mode of using the bromides in the treat-
ment of epilepsy and other neuroses.

In prescribing the bromides for epilepsy, I have been guided
by ideas which can, perhaps, be best expressed in the form
of terse prepositions.

1. In view of what we know of the physiological and toxie
effects of the bromides, and in accordance with either of the
two generally received hypotheses of their modus operandi,
anemia and debdlity, or congenital feebleness, contra-indicate
prolonged use of the bromides.

— o ——

# The Physiological and Pathological Actions of the Bromide of Potassium,
Boston, 1872, p. 62.
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2. The bromides are, on the contrary, well borne by persons
of fairly full habit and good nervous power.

3. The bromides are indicated in cases of abnormally great
irritability of the nervous system, in its motor (muscular ahd
vaso-motor) and ideational tracts.

4. Epilepsy is so serious a disease, one which, if not inter-
rupted, kills the patient, or reduces him to dementia, that we
are justified in using unusual and heroic measures in its treat-
ment. Hence, the contra-indications named above are to be
much less regarded in the management of this formidable
neurosis.

5. As a corollary to the last proposition, I may state that
I consider epilepsy to be the only disease for the cure of which
we are justified in deliberately producing a degree of bromism.

My method of prescribing the bromides in a common ecase
of “idiopathic™ epilepsy, is the following :

I employ one of two solutions,* made according to a stand-
ard formula. -

B Potassii bromidi - - 50,
Ammon. bromidi - 15.
Aquz font. - - - 220 ce.
M.
8. To be given by the teaspoonful.
B Sodii bromidi - - 30.
Ammon. bromidi - 15.
Aquze font. = - = 929,
M.

S. To be given by the teaspoonful.

These simple solutions, which I have found much more palat-
able to most patients than those made with infusions or
syrups, contain forty-nine doses ; i.e., each teaspoonful contains
.60 of the potassium or sodium bromide, and .30 of the ammo-
nium bromide. :

The solution is given several times a day, nearly always so
divided as to give by far the largest dose in the evening. This
is Brown-Séquard’s rule, and the principle involved is to keep
the system thoroughly under the influence of the drug during
the night.

* 'L-.a'iarly chloral hydrate has been very Irequeril]y-éulﬁtitutcd for the bromide
of ammonium.—[R, W. A.]
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I direct for an adult male epileptic, that a teaspoonful shall
be taken before each meal, and two teaspoonfuls at bed-time,
largely diluted. In the case of delicate males and of females, I
at first preseribe only a teaspoonful before two meals, and two
teaspoonfuls at bedtime, and in some young persons or very
small and tender adults ounly, one dose before breakfast, and
then at bedtime. The patient taking these initial or trial
doses is carvefully observed, the semsibility of the palate and
throat frequently studied, and information obtained from the
patient and his friends as to the absence or presence of stupor.
Guided by these signs, or their absence, I eautiously increase
the bromide, still keeping the nocturnal dose the largest, until
slight bromism is produced, as evidenced by absence of reflex
movements in the throat, and slight stupor. I pay but little
attention to acne. During the rest of the treatment, I aim to
give the patient just as little bromide as shall prevent attacks
of epilepsy, yet I nearly always find it necessary to keep up
slight bromism for months.

The precise amount required per diem in a given case can
only be determined by careful observation of that ease, and is
not to be deduced from general experience. At times, remark-
able idiosyncrasies are*observed which inexplicably render the
patient very susceptible or very rebellious to the bromie influ-
ence. Yery many of my patients take, month aftter month, one
dose (1. of the two bromides) before each meal, and three doses
(3. at bedtime) ; a total of 6. As extremes illustrating peculiari-
ties, I may cite the case of a gir]l of twelve years, who for weeks
took 9. per diem without bromism, and that of a young lady of
twenty, who was decidedly influenced by one teaspoonful before
breakfast and two at bedtime ; a total of only 3. per diem. In
the latter case, had I given the usual doses taken by adults, T
should have produced severe bromism. ‘

With respect to children I find that they tolerate the bro-
mides (and iodides as well) in relatively large doses, and little
patients of mine often take 4. of the bromides a day ; while to
mere infants T give (after careful trial of smaller doses) 1.2 to 2.5
a day.

It appears to me very important to thoroughly dilute the
bromides, in order to facilitate their absorption ; I usually direct
that the dose be taken in a wineglassful or half a tumblerful of
water. Furthermore, I give the medicine on an empty stomach.

sk d
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With respect to the practice of giving a very large dose at
bedtime. Theoretically, upon physiological grounds, it appears
right to obtain the greatest bromic action in those hours when
the reflex power of the motor part is probably heightened, and
when epileptic seizures often oceur; and again, as a great num-
ber of hours must elapse before another dose ean be taken, it
seems right to give an extra large amount to keep up the medie-
inal effect. Empiriecally there can be no doubt of the great im-
portance of this rule. Brown-Séquard’s extraordinary success
in the treatment of epilepsy was in part due to this, and I have
several times seen patients who had been taking a large amount
of the bromides in three equal doses without much improve-
ment, who have had fewer attacks immediately after sub-
dividing the same amount in such a way as to give a large dose
at bedtime. For example, 2. three times a day did a little
good, but 1. before each meal and 3. at bedtime cheoked the
disease much more,

Another of the reasons of Brown-Séquard’s success was his
positive direction that under no circumstances should the bro-
mides be discontinued ; and I have always studiously followed
his teachings in this matter. The bromides may be diminished
but never stopped until the word ecwre can be pronounced. Even
during intercurrent acute diseases, as colds, fevers, accidents,
the bromides should be given regularly, though in reduced
doses, partly because the nervous system resists less in that
condition, and partly beeause such attacks of illness or accident -
interrupt the epileptic habit. The omission of the bromides for
a very few days may allow a fit to oceur, and thus destroy the
good work done by months of patient eare.

How long must the bromides be taken in epilepsy? This is
a question to which we can as yet give no answer. DBrown-
Séquard and Voisin give it for at least three years affer the last
aftack, and I think that this is a minimum of time. T have twice
been grievously disappointed by the return of attacks after an
immunity of over two years, and others have known recurrence
to take place after even a longer period.

Some patients who have had epilepsy for many years are par-
tially demented, and take the bromide unkindly; they become
irritable, feeble, and have nearly as many attacks as without the
drug. In such cases parents will often ask you if it is worth
while to give the bromides systematically, and to bear with the
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bromic symptoms. I generally answer this question negatively,
yet state to the parents that as the patient may die in a par-
oxysm it is our duty, on general principles, to do anything which
shall diminish that risk. 3

It will be inferred from the foregoing that I rely upon the
bromides of ammonium, sodium, and potassium for the treat-
ment of epilepsy, and this is in one sense so.

No medicine, it is now generally admitted, has such power
over the epileptic habit, and does good in so many cases, as the
bromides, and it would seem as if the day for trifling with such
doubtfully efficacious medicines as zine oxide and sulphate,
copper sulphate, belladonna, strychnia, setons, diet, ete., had
passed away. With the bromides of caleium, lithinm, zine, and
arsenic, I have had little or no experience. The last named is
loudly vaunted by Clemens, of Frankfort on the Rhine.

I would not, however, have it understood that I employ only
the bromides in the treatment of epilepsy. On the contrary,
what measure of success I have is owing in part to the fact that
I made a large use of other means, together with the bromides;
and this seems to me so important that I shall take the liberty
of digressing a little to specify what this adjunet treatment is.

In the first place, I employ means which tend to counteract
the unpleasant effects of the bromides.

The acne may to a certain extent be prevented by adminis-
tering arsenic from time to time, either in the shape of the
- solution of arsenite of potassa, or of arsenious acid. BSulphur
ointments, mercurial plaster, alkaline lotions, may also be em-
ployed.

The general debility or slicht paresis produced by the * con-
tinnous dose " (Clarke) of bromides is corrected by stryehnia, by
nux vomica and zine oxide, and by guinia. Drowsiness and the
more serions symptoms of bromism are relieved by inhalation
of nitrite of amyl, by stimulants, and by quinia. The anemia
and general depression of the vital funections produced in the
course of the management of a case of epilepsy, I meet by care
in giving the patient nutritious diet, by giving eream or eod-
liver oil, and by administering such medicines as iron, quinia,
phosphorus, stryehnia, with nitro-muriatic acid, wine, beer, or
whisky, and by regulating the patient’s hygiene.

Important hygienic rules in the treatment of epilepsy are
the avoiding of large meals at night, regulating the functions of
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the bowels, kidneys, and skin, early rising, and great moderation
in sexunal gratification.

In the second place, I employ, in some cases, a few medicines
which aet more directly upon the morbid state of the nervous
centres. These are belladonna, cannabis indica, oxide of zing,
strychnia, sulphates of zine and copper, ete. My favorite is the
first named, and I have known the best effects to follow its asso-
ciation with the bromides. For example, a patient passed into
my hands after having been a long time under the treatment of
a distinguished physician with a moderately good result ; under
a given quantity of the bromides she had attacks about fort-
nightly. I did not increase the bromides or change the method
of taking them, but at once gave extract of belladonna in doses
of .02 three times a day. The patient acquired a dryness of the
throat, and the attacks were reduced in frequency to once a
month, onee in two months, three months, and she has now
been thirteen months without an attack. Of course the bella-
donna was not continued during all the two years of treatment.
At first it was used for two or three months in suecession, and
afterward given from time to time.

During the many months or years of the treatment of a casc
of common epilepsy, I ring the changes on the medicines above
enumerated, nearly always giving something in addition to the
bromides. And I may be allowed to repeat that the bromides,
though often changed in amount, and sometimes in kind, are
never withheld.

The treatment of cases of eplleps}r in which a definite eausa-
tive lesion ean be made out, is, of course, somewhat different.
I refer mow to epilepsy due to syphilitic lesions, to peripheral
disease, to cranial and neural injury, ete. In these varieties I
use the bromides to combat the epileptie habit, to prevent dis-
charges (using Hughling Jackson’s phraseology), and at the
same time meet the special indication by using mercury and
iodide of potassinm, by correcting visceral disease, by removing
. some external irritating cause, or by an operation like trephin-
ing, neurectomy, ete.

In other neuroses, I have used the bromides sparingly, and
never continuously.

Hystero-epilepsy and hysteria have not seemed to me much
benefited by the bromides. As far back as 1857, Laycock re-
marked that the bromide of potassium was especially sucecessful
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in hysteria of distinetly ovarian or uterine origin. I would not
condemn the use of the bromides in hysteria, but would protest
against their being given in such a manner as to produee bromism.

Insomnia, I think, is often treated by bromides, upon the
purely hypothetieal indication of causing ansemia of the brain—
an indication reposing upon insufficient physiologieal experi-
mentation, and upon belief in the notion that the bromides di-
rectly produce cerebral ansemia. Many cases so viewed might
be much more quickly relieved by ehloral, or by a glass of ale,
or by correcting indigestion. A case of well-marked insomnia
needs, it seems to me, to be investigated in the broadest man-
ner, without failing to keep in mind that this symptom may
depend upon a number of pathologiczl conditions. As to the
immediate cause of sleep, I believe it to be due partly to the
waste of tissues generally, and the presence in the blood of an
accumulation of the products of retrograde metamorphosis
(Preyer’s theory), and partly to the exhaustion of the cerebral
tissue itself. The anmmia which is observed in the brain dur-
ing sleep is, it appears to me, a concomitant, or consequent phe-
nomenon, in obedience to the general law that a tissue 11 repose
contains less blood than one in action.

Insanity is often, I believe, erroneously treated with the
bromides. T have several times seen patients with melancholia
made weak and wretched by large doses of the bromides which
failed to make them sleep ; and in mania I have known precious
time wasted in vain attempts to get sleep by these medicines.
I would only employ the bromides in insanity to meet a few
indications, such as a tendency to epileptiform attacks, or ab-
normal sexual excitement, or great nervousness not caused by
delusions.

I have not used the bromides in chiorea and neuralgia. Tt
is vaunted in migraine, but in some half dozen cases in my
practice it has given absolutely no relief to the attack. Extreme
irritability of the bladder with pain, in a female, was very greatly
relieved by a retained vaginal injection of 2. bromide of ammo-
nium. The idea was to produce anmsthesia of the vagina and
vulva. Upon a similar principle we all use gargles of bromides
in neuralgic or myalgic sore-throats, and in the cough of laryn-
geal irritation, with fair success. Vomiting in pregnancy, after
morphia, ether, ete., may be arrested by judicious use of the
bromides. Tt has been proposed to give bromide of potassium







A CONTRIBUTION T0O THE THERAPEUTICS OF MI-
GRAINE.*

GENTLEMEN :—The contribution to the therapeuties of migraine
which I have the honor to read this evening, will probably strike
you as very fragmentary and inconelusive, but I would ask you
to comsider in a charitable spirit that it is the result of only a
few hours’ work, and that it is intended as a suggestive rather
than a didactie and formal essay.

So short has been the time w